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STATIOIURY BE�M ENGINE. 

One .)f thc engines driving the machinery at t.he Ameri
can In stitute Fair was a fine beam engine, the exhibit of 
Thomas F. Rowland, of t.he Continental Works, Green
point, Brooklyn, N. Y. It. is an automatic cut-off beam 
engine, havillg a diameter of cylinder of 15 inches and a 
length of stroke of tlO inches. At. 8:') revolutions per minnte, 
80 pounds initial prpssure, a!ld cut-off at one·quart.pr, it is 
rated at 90 h orse power. The diameter of the fly and pul
ley wheel is 8 feet, and it has a aO-inch face. It. weighs 
11,300 pounds. 

The engine is very strongly huilt., the cylinder, column, 
and main pillow block resling on a heavy bed plate. The 
beam is of wronght iron, neatly ornamented. The cross
head, fitted with brass gibs, is carried in cast iron slides. 
Tile crank shuft is of t.he hest hnmmpred iron; the piston 
rod, wrist pin, beam centers, crank pin,  and all wearing jour· 
nals are of steel. The valvc levers. and bell cranks, and 
smaller parts of the (,ut-off gear ar!' �t('e' castings nicely 
finished. 

The valve ge�r comhin{'� all of tIl(' aihantrrges of an auto
],Hltie cut-off gellr generally, with the partieular merits of 
tile well known Cor-
liss, and of other 
forms of valve gear 
of tlIe disengaging 
type, with several 
points of special 
merit. 

NE\V YORK, DECEMBER :n, jR�1. 

crank during the return stroke, and imures the proper open
ing of the cut-off valve and the re-engagement of its levpr 
with the pawl at a definite point just previous to the begin
ning of the new st.roke. 

The power required to effect the cut-off is quit.e small, 
since the cut-off valve is balanced durin.� the operaticn. The 
range of the cut-off is very liberal, and COllH'>' well within any 
demands tim!' may he made upon it hy variations in the l oad. 

The entire vHlve gear is exceedingly simple and compact, 
and presents nothing that would make it liable to <ibonlcl'. 
Engines with this form of CUI-off hlj,ve now been in continu
ous actuai operation upward of two years. This val ve gear 
is known as the Twiss Patent. 

� -...��-- ---

A company has been f'orm('c1 in Philadel phia to manufac
ture glucose from cassava, the souree of tapioca. As at pre
sent manufactured from corn, the average yield of corn 
being taken at 35 bushels to the aere, the g-lucose product is 
about. 1,000 pounds to the acre. The yield from cassava is 
reckoned t.o be fully twpnty times as great. 'fhe company's 

L$3.20 per Annlln •• [POS'rAGE PIlEPAID., 

('xp<'ctation will doubtless bear considerable paring down. 
They sny that wpll-authenticated evidcnce is at hand to the 
effect that 20 tons of cassav,\ to the acre is no unusual crop 
1.1 Florida. This, at. 56 pounds to the bushel, WOuld give a 
yield of over 7130 bushels per acre, or, at the rate of 30 pounds 
of glucose per hushel, would produce o ver Zl,OOO pounds 
of glucose per acre. A comparison of the yield of glucose 
from corn and cassava �hows that 1,000 acres of corn yields 
about 500 ton� of glucose; 1,000 acres of ca;:sava yields about 
10,000 tOilS of glucose. 

N e,�' Method of CODlpulsory AIiDlentatlon. 

When in sane patients refuse to t.ake food, Kcppelmayer 
advises the following: The pat.ien t, being placed 011 a per
feetly horizontal couch w ithout pillow, one n urse holds the 
head, another the outstretched arms, "nd a I I' cl the legs. 
A soft rubber .Jacques cat.heter No. 10, with arge lateral 
opening near the tip, is well oiled, intr"ducp ihrough one 
nostril, and slowl,V and gently pushed on Wi as far as tbe 
pharynx. Here it nsually mepts with un ob, [ction. With
out using any force, very gentle pre,sure IS now exerted 

until an act of deglu
tition is excited by 

In this form of 
valve gear there are 
but two steam 
chests, from which 
the steam is admit
ted to and exh9llst
ed from the cylinder 
by means of a cir
cular valve. The 
cut-off valve, also 
of t lie circular class, 
is located on the 
back of the main 
valve, and is ope
rated through the 
hollow valve stem 
of the latter The 
main valve" are 
worked by bell 
cranks which re
ceive a p08itive lllO' 
tion from a single 
eccentric. The cut
off valves arc ope
rated � Ie" erR 
which move simul
taneously with the 
main valve crankR 
during the forward 
stroke through the 
intervention of a 
pawl which engage!' 
wi th a projection on 
the cut off lever. 
This pawlis tripped. 
as iu the Corliss 
gear, by means of a 
cam at a point of 
the strokp which is 
determined by the 
governor; tlle cut
off valve is at once 
closed by means of 
a spring attached to 
the main valve 
crank and acting 
upon the cut-off 
valve lever; a small 
air dash pot carried 
by the main valvp 
crank serves t.o 
cushion the cut-off 
gear and prevenl S 
all undue jar. A 
fixed buffer stop 
arrests the motion 
of the cut-off lever 
as it tra vels with 
the main valve NEW BEAM ENGINE BUILT AT THE CONTINENTAL WORKS, GREENPOINT, BROOKLYN, N. y, 

which the catheter 
is propelled int.o the 
stomach. T h e  s e 
cath eters are of mch 
a length that, when 
the tip has entered 
the cardiac orifice, 
the other end hangs 
from four to six cen
timeters outside of 
the nostrils. A hard 
rubber canula lmv
ing now been fixed 
in the projecting ex
t.remity, a syringe 
with a capacity of 
about half a liter, 
and filled wit II fluid 
food, is fastened to 
Ihe canula and the 
contents slowly in· 
jected into the sto
mach, after which 
the apparatus is 
withdrawn. Should 
themanipulator lose 
patience when the 
eatheter is obstruct
eo at the entrance 
of the pharynx, and 
use undue force, tbe 
tip of the instmment 
is liable to deviate 
from tbe propel' 
course, and sudden
ly makes its appear_ 
ance hetween the 
teeth. This maneu
ver once acquired 
by a patient, subse· 
quen t attempt, at 
catheterization will 
require particular 
patience and care in 
order to SUcceed. 
The chief recom
mendations of this 
method of forced 
alimentat.ion are itg 
simplicity and the 
impossibility 0 f 
causing an injury 
during its execu
tion. Keppelmayer 
also recommends 
the employment of 
large-sized soft ru b
bel' catheters, provi
ded with a large, 
smooth opening at 
the tip for adminis
teri ng enemata.
jl1ed. Oldrurg. Rund
scltau. 
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THE SCIENTIFIC AMERICAN IN THE WORKSHOP AND r States will follow suit. The

- ���nge
- �ay ��-;���;d, ��t 

ENGINE ROOM. it must certainly come, and the longer the delay the greater 
It is a common practice among intelligent manufacturers I will be the cost of it. 

and other employers of mechanics and engineers to encourage .. • • , .. 
their men to read the SCIENTIFIC AMERICAN. Some go THE SCIENTIFIC AMERICAN SUPPLEMENT. 

further and take care to insure such reading by presenting For the convenience of the readers of the SCIENTIFIC 
tbeir foremen and other men in responsible positions with AMERICAN we give in thi�. our last issue for the year, a 
annual subscriptions to the paper. catalogue of some of the mallY valuable papers contained in 

The practice is politic as well as kindly. It is safe to say back numbers of our SU�PLEMENT. Any of these numbers 
that no mechanic or engirreer can read the successive num- can be had whenever required, either by sending to this 
bel'S of the SCIENTIFIC AMERICAN for a year without receiv- office or by ordering through a newsdealer. The catalogue 
ing suggestions if not specific instructions touching the work embraces a most extensive range of scientific subjects; and, 
he has in hand, likely to be worth to his employer many what is better >than all, most of the papers cited contain 
times the price of the paper. I recent information upon the matters of which they treat. 

Take for illustration the single series of illustrated papers Does any reader wish to inform himself as to the most 
on boiler explosions puhlished during the current year. recent progress in Mechanical Engineering? He will 
In each instance it has becn the aim to discover, if possible, quickly be able to post himself hy rf'ference to the admirable 
the exact conditions and causes which led to the disaster, address of Prof. R. H. Thurston, given in full in SUPPLE· 

and to set them forth ill the description and the engravings MENT 308, and that of Sir William Armstrong in 307. Does 
so plainly that the most inattentive reader could not fail to he wish to acquaint himself generally with the present con
receive useful suggestions, if not material information. The dition of research in ref'pect to Biology, Embryology, An
habitual consideration of the conditions and results of thropology, Geology, Paleontology, Geographical Discov
boiler explosions, on the part of men who have charge of cry, Astronomy, Light, Color, Applications of Electricity, 
boilers, must of necessity make them more critical of their Economic Science, Education? Let him COll.3ult the recent 
own work, more cautious, and more intelligent, both in de- address of Sir John Lubbock, given in full in SUPPLEMENT 

tecting signs of weakness in boilers and in pursuing a course 301, copies of which he may obtain for a dinJC. 
calculated to preserve the integrity of the boilers in their This catalogue is a minor exhibit of the astonishing 
care. In view of the necessarily limited personal experience advance which is constantly being made in scientific 
of the majority of firemen and engineers with respect to the research and discovery. 
managemrnt of boilers, the practieal value to them of arti
cles like those referred to canscarcely be overrated, while 
their indirect value to the owners of snch boilers in lessening 
the risks of disaster bears no comparison with the small 
amount of a year's subscription to the SCIENTIFIC AMERI· 

Labor Statistics. 

The third annual report of the Ne'w Jersey Bureau of 
Labor Statistics, ju�t published, shows a fairly encouraging 
state of affairs. It shows that the average amount spent by 

CAN.
. . . workingmen in a year is $455.27. and the average amount I� IS well reco�mzed that an Important factor of the pr()�. 

I earned $498.53, leaving an average �aving of only $43.26 in 
penty and pecuhar excelle�lCe .of th� manufact.urers .of thIs · a year. The expellses also include sundries, tobacco, liquor, country .has been th� supel'�or lll�c�hgence and mventlVeness physicians' and drug,gists' bills, and 01 her similar items. The 
of Amencan mechamcs, theu�ertIlIty of r�source, and ?romp- repm;t says that the truck system-compulsory dealing with 
ness to meet new problems wlth new d:vIC�s, the fr�It often stores in which the employers have an interest-is nearly 

Contents. of a breadt� of knowledge of what IS gomg on Ill. other abolished in the State, and that nearly all the wages are 
(Illustrated articles are marked with all asterisk.) br�nchcs of mdustry no� common among the mechamcs and I paid in cash. The average number of hours per week duro 

Agricultural inventions .. . ... . . .. 422 New inventions. ....... .. ...... 4�11 arllsans of other coulltrlCS. I ing which labor is performed is sixty. During the past year 
11�r:;;.n;���oc�';f����)ss'ii'.
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si:biiggy m to many foreign ports; and we do not believe that in a single Gold and Silver in 1881. 

. -'-=cCC::==-CC .-=. c�-:c_-��--�--- instance has it heen other than a messenger of intelligence In his annual report just issued the Director of the U. S. 
TABLE OF CONTENT8 OF and influence for good. Mint estimates the world's production of gold for the calen-

Thanks to its acquired position and the generous support 

I 
dar year 1880. at $107,000,000, .and of silver �t $87,500,000. 

THE SCIENTIFIC AMERICAN SUPPLEMEST, of its numerous patrons, the SCIENTIFIC AMERICAN is able to The consumptIOn of the world III ornamentatIOn, manufac
set before its readers from week to week an amount of infoI" tures ano the arts is estimated at $75,000,000 of gold and 

N' C> . 313, mation and a fullness of engraved illustrations such as no $35,000,000 of silver. The estimated circulation of the prin, 
For tbe Weck cndin/!, Dcccmber 31, 18 S 1. other industrial paper can begin to rival. cipal countries of the world is placed at: Gold, $3,221,000,000; 

.... , • full legal-tender silver, $2,115,000,000; limited tender, 
Price 10 cents. For Eale by all newsdealers. SAFETY CAR COUPLINGS. $423,000,000-total specie, $.1,759,000,000; paper, 

PAGE Our recent remark, that in spite of the two thousand $3,644,000,000, making the total circulation, including the 
I. ENGINEERING AND IIIECHANICS.-AmateurllIechanics.-Metal t t r th . t t' fi d d d amount held in Government treasuries, banks, and in active 

spinning. 21 figure.. Tools and examples .. -Chasing and knurling. pa en ,8 on car coup IIlgS, ere IS ye an unsa IS e eman 
28 figures. Tools and examples ....... . ................ . . ...... . . ... . . 4984 for an automatic coupler, is disputed by a correspondent. circulation, $9,403,000,000. 
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. in the indisposition of the railway companies to adopt them, during the past fiscal year is put down as-gold $36,500,000, 
statement of theory. methods, and resnlts. By T. D. LAWSON.- lor even to consider their possible merits. He says: "So and of silver, at its coining value, $42,100,000-a total of 
3ft:ures -Arrangement of boiler.-Experimental boiler explosion. I long as human life is as cheap as they (the railway com- $78,600,000 . .l\'Ianufacturers of jewelry and other articles 
-hagments of exploded boIler ...... . ..... .. . ...... . .... ... . .. .. . . .. . . 4987 

i nies) figure it, there is no likelihood of any improvements and materials of gold and silver reported a cOllf'llmption of 
II. TECHNOLOGY AND CHEIIIISTRY.-How English Operators I d $ 0 000000' Id 1 I $ Work Gelatine Plates. By J. HAY TAYLElt.-Explicit directions i being adopte to prevent the killing off or crippling of em· over. 1 ,  , III go , ane neal' y 3,500,OrO in silver. 

for using gelatine in portrait photography .. ... . . .. ... . . . .. .. . . . . . . 4990 ployes; and so long as they can call it 'carelessness' 01' The Assay Office at Now Y Ol'k delivered to the manufae· 
How to Make Good Cider and Keep It. 3 figures.-Coring rna- i ' accident,' they do not want a remedy, unless some one turel'S during the year $5,700,000 of gold in bars and 
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1 i would change all their couplings in one night and without $5,100,000 in silver. 'l'aken together they appear to indicate 
for making starch. vinegar. etc ......... . ... .... .... . ...... . . . ... . . . . .  4991 expense to the roads." a consumption of at least $11,COO,OOO in gnld and $6,CO:l.OOl) 

Gas and Gas lIIaking.--;-The future of gas.-Improvements in gas- ! This is puttinO' the case with It directness that will seem in silver. The Director estimates that the special circula-
maklng.-PractlCal adVICe to 'gas managers.-The care of .neters, . I:::! 
etc.-Presidential address of Samuel Dalziel, at Glasgow . . . .. . , ... 4992 little less than brutal to the railway authorities; to those, tion ill the United States at the close of the fiscal year 

'l'he Specific Gravity of Nicotine and its Behavior with Water. i however, whose lives are in daily, it may be hourly, peril amounted to $440,000,000 in gold and $171,500,000 in silver. 
By J. SKALLREIT . . ... .. ... . . .... . . .. . ....... . . ... . . .... .. . . .... .... . . . 4992 in making up trains-a hazard that existing appliances might On the first of November, 18tl1, the amolInt of specie, in-

ilL ELECTRICITY, ETC.-The Clerc and Bureau SunLamp. 2fig- I largely if not entirely obviate-our correspondent's state- eluding bullion, in the mints and assay offices, available for 
ures.-Explanatory diagram of lamp.-General view of sun lamp .. 4988 

The Real Inventor of the Telephone.-The rights of Philip Reis. 4989 ment of the case may not seem at all too severe. and awaiting coinage, was $563,000,000 of gold and 
A Manganese Battery. By J. TIOIJSSE .... . . .. . ..... . . . . . .. . . ..... . . .  4989: Our correspondent adds: "When you talk with railway $186,000,000 of silver-a total of $749,000,000. 

IV. ART, ARCHITECTURE, ETC.- Bartholdi's Great Statue of : magnates about a change they say it is impossible, for the .. , • , .. 
Liberty. 1 illustration. Driving the first rivet .. . ...... . .. ... . . ... .. . 4983 reason that the new coupler would have to be adopted by Ulnbrellas and Pepper. ReSIdence. MIlford Manor Estate. Salisbury. 1 illustration. I 
Perspective and plans .......... ......................................... 4900 all the roads, and the change would cost too much and occa· The umbrella trade grievously threatens the ex istence of 

V. MATHE\IATIC�.-lIIethods of Measuring Inaccessible Heights sion great loss of time. It all simmers down to this: Human the pimento plantations of Jamaica. An official estimate 
and Distances. By THas. ED. CANDLER. 7 figures . . . .. . .. . . . ... . .. . 4989 life is too cheap. From talking with those connected with made in Kingston, last fall, reckoned that more t.han half a 

VI. GEOLOGY, MINERALOGY, ETC.-A Hill of Magnetic Iron in . railways, I do not think it would take them long to find million umbrella stic:ks were then awaiting export to Eng-
Mexico . .. . . . .... . . . . . . . .. . . . . . . . . . . ...... . . ........ ....... . . . ... .. . . . .... 4993 something to fill the bill if they were compelled by law to land and the United States. These sticks were almost with-

Schuylkill County Anthracite .. . . . . .... . . .... . ..... .. ... .. .. . . ... . 49\13 . make the change." . . 
d 

. . . . 
Geological Chart and Zoic Calendar of Creation. By HIRAM A. out exceptIon pImento, an It is not surpnsmg to be JIl-

REID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 4993· As mentioned in this paper last week, a hearing has been formed that owners and lessees of pimento walks are becom 
VII. A RCHAWLOGY. - American Archreological Explorations in accorded the inventors and owners of automatic couplers by ing alarmed at the gJ!owth of a trade which threatens to up· 

Asia �Iill"r. IIIr. J. T. Clarke's Excavations at Assos . .. .. . .... ... . . 4993 a Connecticut State Committee, whose report may greatly root, in a few years, all their young trees. The export. 
VllJ ASTRONOIIY.-On the Formation of the Tails of Comets. By help to determine the fate of a bill before the General As- returns for the past five years show an average of 2,000 bun-

)1. FAY>; . . .. . . .... .  ......... . ..................... ..... .... 4994 ,sembly of the State, requiring the Connecticut railways to I dIes of sticks sent out of 'the island annually in the ordinary 
IX. RECIPES, ETC.-To Preserve Autumn Leaves .. . . .. . . .. ........ . . . 4989 adopt some form of safety coupling. If the problem is as course of trade and the returns for the fir,t three-quarters 
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: :::! easy to solve as our correspondent thinks, a practical begin· of 1881 show

'
an export of over 4,500 bundles. valued at 

Etching on Glass . . . ..... .... . . . . .. ..... . . .. ... . . ........ . .. .. . ...... . 4994 ning may soon be made in compelling the use of such $15,000. When it is remembered that each bundle contains 
Battery Carbon . .... . ... . .... . . . ... . . . . .. .... . . . ... . . . . . . . .... . ... . .... 4994 devices. If the adoption of safety couplings €an be secured from five hundred to eight hundred sticks, each of which 
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... . . .... . .. . ........ . .  :::::::::::::::.::::::.:: ::! in one State, the value of legislative attempts to save the represents a young bearing pimento tree, the extent of the 

How to Make Oxygen...... .. ...... ..................... .......... 4994 lives and limbs of train-men will be established, and other destruction may be realized. 
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THE WORLD ' S  COTTON TRADE. 

Statistics gathered by the Department of State, and soon 
to be d istribu ted, make the cotton product of the several cot · 
ton-gro wing cou n t ries to exceed th ree and a half billion 
pounds a year. O f  this amount there is furn ished by the 

Uni ted States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,770,000,000 pounds. 
East In(lies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,',000.000 
Egypt. Smyrna, etc , . . . . . . . . . .  . . . . . . . . . .  . . . . 269,000,000 
Brazil . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44,000,000 

West Indies . . .  . . . . . . . . . .  . . . .  . . . . . . . . . . .  16,000,000 

Total . . . . . . .  . . . . . . . .  . . .  . . . . . . . . .  3,506.000,000 pounds . 

The figures show that the C"nited States p rod uce nearly 
four-fifths of the cotton c rop of the world, an d w e  kno w that 
the yield is steadily and rapidly i ncreas ing.  Its c h i e f  rival, 
though a l ong w ay behin d ,  is a s  n otably declining. In 1875 
the area un der cotton i n  I ! l (l ia was 1 1 , 450, 000 acres ; in 1878 
it was only 8,080, 000. The y i eld t o  the acre in this country 
is near ly four ti m es that in  India .  

Accordi ng to an English authority, Mulhall ( "  Progress of 
the World, " London : 1880), the value of cotton man u fac

tu res made by mach inery is  a n n u ally as fol lows : 

United Kingdom . . . .  . . . . . .  . . . . . .  . . . .  . . . .  . . . . $561 . 170.000 
Uni tec1 States . . . . . . .  . . . . . . . . . . . . .  . . . . .  . .  233,280,000 
Germany . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  J 06.920,000 
Russia . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 102.060,000 
Other European conn tries . . . . . . . .  . . . .  . . . .  . . . .  . . .  . .  310,860,000 
India . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . .  34.020,000 

'rota! . . .  . '  . . . . .  . .  . .  . .  . .  . .  . . . . . .  . . .  , $ 1 ,348:310,000 
It is estimateil that the n u mher of yards of cloth made 

every year in the pri mi t i ve way w it h  h a n d  looms exceeds 
that of m a ch in e·made goods. The hand woven cottons of 
Chin a , fol' exam ple, amount to over seven hill i o n  yard s  a 
year. 

The latest t rustworthy s t atist ics of cot ton manufaelures 
obtained by the State Depart ment  show that the princi pal 
coun tri es  employ o n : r  o n e  all(l a half l I l i l l i o n  operatil'e�,  as 
follow s : 

� t itutific �Ultritau. 
35, 000, 000 spindlps, which i s  more than are nlll by all the 
other manufacturing nations comoined, She exports to Asia 
annually $ 1 36, 79 1 , 00n, to Australasia $8, 674, 000, and to 
Africa $19, 091, 000. 

The imports of cotton manufactures to the Uni ted States 
are nearly three times as great as  the exports. In 1 880 they 
*ere : 

Piece goods, plain . . . . . . . . . . . . . . . . . .  . .  
Piece goods. printed . .  . . . • . . • • . . . . . .  
HosiC2ry, shirts, and drawers . • • • . . . . . .  
(Teans. denims . . . . . .  . 
Al l other manufactures 

Imports. 
$1 .020,000 

1 ,lS0,OOO 
7,515,000 
1 ,068,000 

19.1 46,000 

Totals . . . . . . . . .  " . . . . . . . . . . . . . . . $29 ,9£9,000 

Exports.  
$5,835.000 

2,956,000 

1 , 190, 000 

$9.981 ,000 

For t h e  fi cal year ending .Junc 30, 1881, there was an i n 
crease over 188) of exports to the amount of $3, 5::09, 869. 

The excess of impo rts consists of fancy goods. i n  the p ro
ducti on of which the E ngl ish mills excel .  In piece goods 
the American mills supply the home dem and and are export· 
ing every year greater quantities .  In 1880 we im ported only 
9,466, 000 yards of plain piece goods, a ll<l  exported nearly 
69,000, 000 yards ; of printed piece go{)(lf; we imported 
9, il46 , 000 yards an d exported 38, 000, 000 yards. The imports 
of print goods are confined to special t ies . 

The present in ability of Amer ican cotton manufact urers 
to divide the markets of the world w it h  Great B ritain h; d ue, 

i n  the opin ion of t h e  Departm e n t  of State, to the following 
advantages enjoyed by the B ri t ish l11 t1 n Ufact ll rers : 

1. Possession of the world's markets. 
2. Tbe system which has belted the w orld with entrepots, 

chi efly colonia l ,  for the recept ion and d istribution of Eng. 
lish goods. 

3. A steam marin e  tbat covers e very sea and gives d irect 
a n ti spemly eommun icat ion w ith every port. 

4. Vust capital, enabling the mall ufactnrers to keep large 
stocks on hand and to give long credit.  

No. of No. of 5. A far-seeing and far-readling spirit which i mpels the 
Operatives. Spindl es . manufacturer to contin ue trad·ing even when he l oses, until 

Great Britain. . . . . . . . . . . . . . . . . . . . . . .  480,000 40,000,000 he tires out the opposition . 
Francc . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . .  210,000 5,000,000 
Germany . . . .  . . . . . . . . . . . . . . . . . .  130.000 5,000,000 The remedy, p la inly , is to follow the British e x a m ple. 
Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . JKO.OOO 3,500,000 But th e re h; another fact t h at m ust be considered. Great 
Other European countries . . . . .  . . . . . .  250.000 G. UOO.OOO Britain sends goods to Africa and sells them for 4 ·51 cents a 

Totai European . . . . . . . . . . . . . . . . . 1 , '!50.000 60. 100,000 yard, to Ind ia for 4 '84 cents, to China for 5 '26 cents.  All 
United States . . . . . . . . . . . . . . . . . . . . . . . ' "  181 .000 1O,900,noo these n re, of course, adulterated goods. It is  estimated t i lat 
India . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  80,000 1 , :?50,OOO o u t  of the $?80, 100, 000 wortb of piece goods exported from 

'rota! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,511 , 000 7�.2IX),OOO tbe UlJited Kingdom in 1880 not more than $60, 000, 000 w orth 
The American fignrc.s i n c i ucle some 1 0 . 00 )  overseers, clerks , were pure goods.  Pure A merican goods cannot com pete 

m echani r:s, watch m e n ,  etc. Deduct ing these, to pln ce t i le  with these adllltemted English goods so long as the buy ers 
esti mates on an equal ity with those of Europe, the depart- prefer the adulterated goods at the low prices. ;rh e  question 
men t finds that the E nglish operati ve runs about 8a spindles , comes up, S i J al l  our manu facturers adulterate thei r goods or 
the Ameri e�n 64 !<f,  the French 24, the German 39,  the Rus- shall they persistently try to  int l'Oduee pure goods ? 'fhe 
sian 10. Thus far i t  w ould seem that the Engl ish ope rative cons uls are almost unanimous i n  their opinions that after it 
is more efficient than t h e  American . This,  howe ver, is not fair t rial can be had thc people of Africa and Asia will pre
t rue, as the foll o w i n g  i mpor t a n t  facts will sho w : Every fer A rnerican goods at h igher p ri ces. 
American sp indle consumes a n n nally 66 pou n ds of raw cot. ----- -- .. , • , • __ nn - - ---

ton ,  while every B ritish spi ndle  consumes only 32 pounds . What Jnvention llla y  Do. 

Every American operat ivc, therefore, wo rks up about as The possibilities of science when applied to the i n dustrial 
much raw ma terial as two B ritish operatives, turns out $ 1 . 50 arts are so very great that careful people hesitate to state 
worth of goolls to  the British operative's $1 worth ; and even them for fear of exciting ridicul e. So, in articles wbich 
in piece go"ds, w here the  s uperior quality and weig h t  of the have recently been publ i shed in London as well as in New 
American goods are so marked ,  the Ameri can operatiye turns York, a humorous turn has been given t o  some of the pos
o.ut 2]i yards to the Briti sh operative's 2;'�. M oreover .  the sible results of inventio n s  in these days. 
average price of British and American cott ons exported dur- Were an Englisbman of the time of Elizabeth to have 
ing th e year 1880, as given in the customs val u ations of Eng- been told that water 'w ould be sup plied t o  every house by 
land and thc United States, was as follo w s : Piece goods, plain means o f  'Pipes, that a combustible  gas would be distributed 
-British ,  5 '52 cents per yard ; America n ,  8 '48 cents. in a si m ilar manner from a cer!tral reservoir, that messages 
Prints-Brit ish,  7 '68 cents ; A m e r i call , 7 'Sa cents. Tbis w ould be sent across conti nents a n d  under oceans in a j'ew 
establ isbes the greater efficiency o f  the Am erican operative. minutes, he wonld have set down his informant as a l u n atic, 
Tbe difference in wages is somew hat against the American or, at best, the very w ildest of dreamers . The m an of to
manufactu l'l'r in comparison w ith the ]�Ilglish,  but this is day wou ld be quite as incredulous if told what invention s 
only to the greater benefit of tbe American operative. A and applications of  science may do fOI"  the people of 11)81. 
comparison o f  wag'es of English and A m crican operatives O ne w riter ventures to predict that  i n  t h e  twentieth cen· 
sho w s  as follows : In Lancashire anti i l l  Massachuset t s, pCI' tmy electricity will accomplish marvels which now seem too 
wedc Spinners-Engl ish , $7. 20 to $ '3 . 40 ;  American , $7. 07 absurd to  seriously set forth. Chops and steaks will be 
to $10. 80. WeavcrR-Englisl! ,  $'3 8 1  t o  $8. 6-1 ; American,  cooked b y  clectric sparks s o  a s  to make t h e  Frenchman's 
$-1. 82 to $fl. 73 .  Average w ages i n  JHassachusctts of all em-

I 
cotelette ii la minute a rea l i ty, The fruits  of the eartb will 

ployes ; men, $8. 3 J ; women, $5 62 ; male chi ldren ,  $3. 1 1 ;  be multiplied enormo usly by the use of electric light behind 
fe male children, $:3. 08. In Lan cashire : men , $8 ; women, I colored gl ass. Fruits and vegetables will be grown all the 
$3. 40 to $4. 30. IIoUl's of l abor in Lancash ire, 56 per week ;  I year round , winter and su mmer, day a n d  n ight, so that the 
i n  Massachusetts ,  60. Thus it i s  seen that, alth ough English field wbich now produces a h undred bushels of any product 
l abor is somewhat cheaper than American,  the greater effi· will  yield tcn thouEand. We now cook ou r food, but take 
cieney of the American operatives and the i r  longer ho urs of our air an d  water raw, and through these two elements 
work equalize the w h ole question of labor, wbile the A meri- come all  the disorders and contagi ons which afflict human
can operat ive is  better paid than the EngliEh. ity. In the future water w ill be distilled and p repared for 

Engl and commands the markets of  the world, and is the I human use, and thereby purified from all germs o f d i sease , 
only country, except Switzerland,  that more than supplies the w hile air  w i l l  not be breathed by human beings u ntil it has 
hom e d e mand.  been cleared o f  all noxious qualities, after which i t  w ili be  

The annual imports of cotton goods o f  the E u ropean COllll- admittcd to the glass-covered streets and dwelli ngs in which 
tries are as fol lows : Fran ce, $2 1 , 000, 000, ag-ainst $11, 500, 000 the man of the future w ill live. Hou ses and p l aces of busi· 
exports ; Germany requ i res 3 , 000, 000 spindles m�re to sup- ness w ill be situated in immense i n closed edifices, the ai r  of 
ply her home deman d ; Hussia imports $ 1 5, 000, 000, but it is which will not  only be rendered wholesome,  but delightful 
probabl e that she will s upply her h ome demand in a few to the sense of sme l l . S ummer a n d  winter, so far as 
years ; Sweden, No rway, Denmark, aUfl Belgiu m i m port extreme cold 01' extreme heat is concerned, will be abo· 
$13 ,500, 000 ; Holland export s $G, OOO, OOO in excess of her lishe d ,  as the temperature can be controlled by artificial 
imports ; Swi tzerland exports $10, 0:)0, 000 in excess of her means, and all parts of the gl obe will become equally inhab
i mports, a n d  i s ,  besides England , the only Ellropuan cou ntry itable ,  Day will h ave no att racti ons over n ight, for the 
indepen dent of fore ign mannfaetUl'cs ; Spai n ,  Portugal, an d artificial ligh ts will be more pleasing than any which the 
Italy import $20,000, 000 ; Hung-ary, Greece, Turkey, and great luminary of day can give us .  Then , o f  course,  the air 
Roumania import $40, 000, 000. The present Asiat i c, African,  will be navigated , whicb will help to change the appearance 
and An�tral i a n  demand can be est imated by 1 b e  exports of of the surfacp of the earth , for the great cities will then be 
England to th03e countries plus the present comparatively situated on healthful hilltops, i n stead of on the insalubrious 
small exports of the United States. Great Britain e xports plains below. With the great motors shortly to be discovannually $310,000,000 wortb of cotton goods, the output of ered, huge mountain chains which obstruct man 's progress 

in any direction can be l eveled, while t h e  ICe packs around 
the t w o  poles can be l iquefied and made n avigabJe. 

All this seems w ild enough , but no doubt very great 
changes w ill occur. If food cun he produced hy i mproved 
metliods, with l ess cost, the proble m  of poverty is  solved 
If machinery continues to rep!,lCe band w ork, the h ours of 
labor m ust be shortened a n d  its value increased ; but to 
accomplish this, a social revolution w ill be n eeded by w hich 
lahor-saving mach ines will be worked for the  benefit of the 
laborer, and not in competition witb him. - The IIour. 

Th e Expansion of 'Vater by Heat. 

Herr P. Volkmann has i n  t.he Al lnalen fUl' Physik und 
Chemie compiled the rcsults of Hage n ,  l'vlat lhi esse n ,  Pierre , 
Kopp, and Jolly, on t h e  ex pans ioll of water,  and has ob
tained the follow i ng mean ]'('sults for the volume and density 
of water at various temperatu rcs : 

Temp. Volil me. DCllF-ity.  Temp. Volnme. 

O degr. C . . . . . .  1 '000122 0'999878 15 degr. C .  . . . . . . . . . .  . .  1 000847 
1 . . . . .  1 '000067 0 '999933 20 . . . .  . . . . . . . . . . . 1 '001731 
2 . . . . . .  1 ·OOC028 0'!J99972 25 " . . . . . . . . . . . . . . . . 1 '002868 
3 . . . . .  1 ·000007 0'999993 �O . .  . . .  . . . . . .  . . . . . . l 'OOJ250 
4 . . . . . .  1 '000000 1 '000000 40 . . . .  1 0077'00 
5 . . . . . . .  1 000008 0 '999392 50 . . . . . . . . . . . . . . . . 1 '011970 
6 . . . 1 '000031 0 999969 60 " . . . . . . . . . . . . . . . . . 1 '(1 16940 
7 . . . 

1 '000067 0 '999!133 70 " . . . . . . . . . . . . . . . . . .  1 ·oc2610 
S . . . .  1 '0001 18 0 '999882 SO . . . . . . . . . . . . . . . . . 1 '028910 
9 1'000181 0 '999819 90 . . . . . . .  . . . . . . . 1 '035740 

10 . . . . . . .  1 '000261 0 999739 100 " . . . . . . . . .  . . . . . . . .  1 · 043230 

Poisonous Effeets of' Different Metals. 

BY C R .  IUCHET. 
In the foll owing i n vestigation tbe poi sons w r:re ! lot  i n j pcted 

subcutaneously,  nor werc t hey introduced directly i ntv the 
veins , but sma l l fi :-;hes,  weigh i ng about ten g ramlll es each , 
were placed in 1'oi:-;onou8 water, from w b i ch v e ry sat isfac· 
tory results were oht ,t i n clL '{'he meth od is a very conve· 
nient one,  and yiplds very accurate' data. The rapidity of 
death depends UpOII  t h e  degree of COl lc(,ll tril!.i on, and the 
limit of i t s  poi sonous efIect was taken as the amount of 
poi son conta i r,ed in one l i te r  o f  water i ll w h i ch i t  was possi
bl e foJ' the fish to live for forty-eight hours. 

The different metals were employed in the form of  cll lor· 
ates ;  tbe nitrates w e re found to be much more poiwnolls ; 
w hile m ost of the sulphates were not sufficiently sol u ble, and 
hence could not be used for these expe riments.  

Limit of Poison .. 
No. of Experiments. Metal. onR Effect. 

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mercury. 0 00029 
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. Copper. 0 ' 0033 

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zinc. 0'0084 
10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Iron . 0'014 

7 . . . .  . . . . . . . . . . . . . .  . . . . . . . . . .  . . Cadmium .  0'017 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ammonkm (NJI, ) ?  0 064 
7 . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . Po[U,einm. 0'10 

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nickel . 0'125 
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 'o llaH. 

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lith i ulll . 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M uuganese. 

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bul'iuTl1. 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Magne8itlll1. 

0'125 
0 3  
0'30 
0 '7� 
1 5  
2'2 
2'4  

24'17 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Strunt.illm. 
5 • • • • . • • . • . .  , . . . . . . . . . . . . . . , . . . . . . . . . . .  Cal c iurn. 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Natri um. 

Thus it will b'3 seen that, accord i n g  to the prevIOus table, 
potassium chl orirle is 250 times as poisonous as sodium 
chl oride. - Chem. Zeitung, v. 876. 

Why San Fran ciseo N eeds the SteaDl Buggy. 

To the Editor of the Scien tific American : 
Your correspon dent, W. C. K . .  u nder the heading,  " Steam 

Buggies , "  i n  the SCIENTIFIC AMERICAN of Nove m ber 26, 
c'111s a t tention to a subject of special in terest to t1H l inhabi
tants of large cities.  Everybody is aware of the i ntol erable 
horse nuisance, caused hy keeping carriages,  w agons, etc . ,  
standing i n  the publ ic streets. I t  i s  safe t o  say that a t  least 
b alf  the deat b rate of cities is attributable to th is  n uisance . 

Here in San Fran cisco the ste n ch arisi n g  from n eglected 
filthy street s  is simply awful. And this is for the m ost part 
caused by h orses . There are only three streets in this c i ty 
that are kept i n  anytliing l ike a decen t condition : these are 
Market, Kearny, and Montgomery streets. 

Were the streets of an Eastern city allowed to remain in 
the same condition as those of San Fran cisco th e population 
w ould soon be dec i mated by smallpox and other epidem ics. 
But h ere, o wi ng t o a constant strong breeze blo wing from 
the oeean, the noxious vapors are carried off a8 fagt as they 
risco To this alone is o w i n g  the freedom of this city from 
epidemics , as the m embers of the Board of Healtb-if stich 
a body exists h ere-seem to take no i n terest in t h e  matter. 
Between the horses and the Chinese, San Francisco is fast 
assumi ng the characteristics of an Asiatic city. The man 
who will invent a motor s ubstitute for h orses will be a bene
factor to the human race. 

SANITARIAN. 
San Francisco, December, 1881. 

- . --- - - ---- --..... 'H.�' -1 .. _-
Cold Storage. 

The increasing use of cold sto rage for perishable food stuffs ,  
which are a p t  to be scarce a t  cert a i n  seasons,  is  o n e  of the 
characteristics of the time. Last summer, when fr(,sh eggs 
were plentiful and cheap, a gen tleman in Chenango Co. , 
N. Y. , stored i n  a mammoth cooler some fiye tbousand bar
rel s of  eggs. Now they sel l in this city as " fresh laid " eggs, 
at a large profit.  As the eggs are removed the cooler is 
filled up with ducks and other fowl to be sold next spring. 

© 1881 SCIENTIFIC AMERICIAN, INC



RECENT INVENTIONS. part of the needle that works through the goods, where it 
Messrs. John H. Houston and David H. Houston, of Cam- passes out at the side of the needle, thus forming an inclined 

hria, Wis., have patented an improved hurdle for fanning splint, which ha.s its upper end set outwardly. A sleeve 
mills. The object of this invention is to insure a more inclined at the inside of its lower end is fitted over t.he 
thorough separation of the grain and tbe chaff in a fanning needle t.o receive within it the upper end of the splint. This 
mill Hurdles for fanning mills, as heretofore made, have sleeve, which has its motion in direction of the length of 
been defective in the construction of the frames or slides of: the needle, controlled by a pin and slot, is formed with oppo
their sieves, which have been straight on their lower or inner: site notches in its lower edge, so that to thread the needle 
edges, thereby not providing for a propel' filling' of the I it is only necessary to draw the thread across the splint and 
sieves at their sirles and angles and permitting the light grain 

I 
press it upward against the lower edge of the sleeve to 

nn� cl
.
laff to drop through the hurdle amon� the clean grain. slightly raise t he latter, and �o that the th�'ead will ent�r t�e 

Th13 IS can sed by the greater or more rapId movement of notches and pass over the pomt of the spltnt, after wInch It 
the grain in the middle than at the sides, whereby the grain 

I 
is drawn downward through the slit until it enters the eye 

passes down the sieve on a curved line or front. The pre- of the needle. 
sent invention obviates this and causes the grain to pass Ordinary flowerpots or crocks are open to the objection 
down the sieve in a straight line, all the grain moving at that they do not prevent the surplus of water pOUJ'ed into 

the same rapidity and completely covering the sieve. This them from dripping upon the flower shelf or floor, and pro
is effected by making the lower edges of the screen frames duel'. dampness by water collecting under their saucers. 
and feed slide concave. An upper sliding feefl board thus They also arc subject to rapid destruction by rust. These 
construct.ed is arranged above the uppermost inclined sieve, objections are remedied in the flower crock recently patented 
also an inclined slide below the 
lower sieve, and whereby the grain 
is made to pass over the entire 
width of the sieve of the screenings 
box, thus mure thoroughly cleaning 
the grain. 

A very simple and efficient bag 
fastener, which is operative without 
the aid of locking devices, has been 
patented by Mr. Juhn B. Batt., of 
Williamsville, N. Y. The device 
consists of an oblong metal loop or 
band. having one end expanded into 
a l.n·ger curve than the other, to 
serve as a handle and to facilitate 
the insertion within the band of the 
mouth of the bag. It is applied by 
drawing a portion of the mouth of 
the nearly tilled bag into tlte loop 
and placing it against the edge of the 
smaller end of the latter, so that the 
hem of the bag rests UpOll the upper 
portion of the rim, and afterward 
gradually drawing the remaining 
portion of the mouth through the 
enlarged portion of the band till 
the entire month is equally distri
buted in gathered folds along and 
within the band, 
when the upper 
edge of the rim of 
the band will en
gage with the hem 
of the bag and pre
vent the mouth 
from slipping out. 
The device may be 
disengaged by em· 
plying force towith
draw a small por
tion of the hem at 
the mouth end of 
the bag. 

BRONZING BY HAND. 
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vent the rapid descent of the elevator in the event of the 
slipping 01' breaking of the r1riving bell. The invE'ntion 
consists of two pulleys, one fixed on the driving shaft of the 
elevator, and the other on a parallel counter shaft or stud, 
�nd a wedge held loosely in a socket with itR point inserted 
hetween the pulleys and in contact with their faces. where
by a constant friction is created hetween said pulleys and 
wedge dnring the descent of the elevator. On the upward 
movement of the car the wedge is released from the pres::ure 
of the pulleys. The device is a simple one and not liable 
to get out of order. 

••• J .. 

THE MANUFACTURE OF FINE WALL PAPERS. 

DADO, SCREEN, AND FRIEZE. 

In our issue of Nov@mber 26 we gave engravings illus
trating a portion of the extensive manufactory of Messrs. 
Frederiek Beck & Co., Seventh avenue, corner of 2 tIl 
street, New York city. We now give some particulars in 
regard to hand-made papPI's. 

In the extensive warerooms of the factory are found almost 
endlesH varieties 
of pattern and 

LAYING THE GROUND. 

eolor. Here are 
papers almost as 
thick as board, 
imitating stamp
edleather. They 
make a very ele
gant finish for a 
dining-room or 
library. Some of 
them cost $12 a 
ron-ei�ht yards 
to the roll. But 
they are vO'J 
dmable. Some 
of these papers 
reproduce the 
effects of the 
old Venetian or 
Dutch leathers. 
Tbeireffect, with 
their quaint an
tique patterns, 
espeeial;y when 
used as a dado 
in an apartment 
finished w i t  h 
dark woods, is 
extremely rich. 
The same may 
be said of a simi
lar class of pa
pers which pro
duce the effect of 
oxidized metals. 
They can be in
troduced in de
coratl<>llS to ad-

mirable advantag-c. Here are papers shining with gold, and 
with most graceful patterns. Combined willi a rich lIor
del', and skirted by a dado, there can be nothing more fitting 
for the drawing-room. Very charming effects can thus be 
produced at a very moderate cost. These papers of delicate 
tint, with suggestions rather than masscs of color, and with 
sprays rather than blncks of gold, are suited to the bed
chamber, giving a sense of tliriness and beauty rather than of 
magnificence. Some cxqllisite papers for this purpose are 
the "mica" papers, made only in the establishment we are 
visiting. The paper is " grounded" with a preparation of 
the best Japanese mica, and thell the pattern is printed upon 
it, the glitter of the mica, which never tarnishes, adding 
to the attractiveness of the whole. The effectiveness of 
these papers is great. and the cost moderate. Here is a real 
novelty. It is a genuine velvet, but so att.ached to a paper 
lJacking that it can be put upon the wall with the faCility of 
the most ordinary wall hanging. These genuine velvets, em
bossed in rich figures, will furnish hanging suited for a 
palace. The ordinary" velvet." papers, so-called, are hand
some; but these are Ilot imitations-they are tbe genuine 
article. The proce�s of their man Jfactme is a secret, but 
anyone who wants his walls hung with real velvet can now 
obtain the article he needs, and tbe cost will not lJe dis
proportionate to the effect. 

An improvement 
in cotton gins, which 
provides for the 
delivery of the cot
ton in a clean con
dition and for the 
easy running of the 
gin, has been pa
tented by Mr .. Jo
seph Kopfler, of 
Amite City, La. 
This inventIon con
sists in a combina· 
tion, with the brush 
cylinder, of an open 
concave composed 
of a series of curved 
bars arranged trans
versely in the frame 
of the gin, the 
planes of said bars 
being set at an angle 
and inclined rearwardly with their ends highest, to cause 
the cotton to drift toward the middle of the machi ue. 
The cotton is carried over the rearwardly inclined bars of 
the open c0ncave, each inclined bar forming an air eddy in 
the blast generated by the revolution of the brush cylinder 
immediately behind tbe bal'. and carrying off the dirt.. The 
invention also comprises a combination of reversely beveled 
friction pulleys for imparting motion from the saw shaft to 

the brllsh shaft of the machine, the frictional contact being 
maintained hetween said pulleys by a spring arranged within 
a socket bearing at the end of the brush shaft. and adjustable 
by an ontside screw to vary its tension. 

Here are found papers for the finest and most costly man

by Mrs. Amelia D. Polsgl'ovc, of Catawissa, Pa. In this sion, and papers for the little nest of a cottage; papers em

improvement the flower crock or pot is provided with a drip- bossed, and stamped, and flocked, and gilded, and plain; 

tube at its bottom arranged to project down within a cup whicb papers with the sheen of steel, or with a smface of vel
is formed with a screw-collar that fits within a correspond- vet tit for the robe of heauty; papers with French pat 

ingly threaded collar on the tube. Said crock is also prefer- I terns, with Japanese patterns. with American patterns, pa
ably made or provided with a base arranged to sit. within t.he pel's with flowers or birds that carefully simulate nature, 
saucer of. tbe crock and to inclose and conceal from view and papers with �onventional designs; papers suited to all 

the cup and its connections. It is likewise proposed to fit the different apartments of a house; papers for ceilings, for 

within the crock a removable metal lining terminating below screens; papers-beautiful ones, too-for twenty-five cents a 
in a tube which enters the drip-tube of tbe crock. This con- roll, or even for less, and papers, as before mentioned, for 
struction not only effectually removes the objections ahove twelve dollars. 

A simple improvement in sewing machine needles, by 
which the needle can be threaded very easily and quickly 
even by those having imperfect eyesight, has aeen patented 
by Mr. Amos F. Gerald, of Fairfield, :Me. The needle is 
formed with a slit extending from a little below the eye, 
along one side of the latter, and upward to a point above the 

cited, but admits of the ready transplanting orintercbanging The white paper comes into the factory from the paper 
of plants from one crock to another hy removing tbe metal mill in large rolls. It varies in weight according to the par
linings containing the plants. tieular use to be made of it; much heavier st.ock is required, 

A safety device, in the shape of an automatic brake for for example, for" leatber" paper than for tbe ordinary wall 
elevators, etc., has been patented by Mr. Joseph H. Baird, hangings. The first step in the process of printing is what 
of Oakville, Conn. The invention is especially applicable 

I 
is called" grounding." This is applying a tint over the 

to elevators and hoisting machines, and its object is to pre- whole surface of the paper, and is done by the machine 
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represen ted in the engraving. The color is applied evenly 
over the surface by a series of brushes, and then the paper 
is caught up ill loops and carried by an endless chain over 
steam p ipes, thus becoming dry as it slowly makes its j our· 
n cy of about four hundred feet. It is then reeled up and 

is ready for the printing. These grounding machines can 
carry two w idths of paper simultau eously, so that the pro

cess is a rapi d one. The " mica papers, " to wh ich reference 

has beeu made, are grounded in the 
same way as those in plain colors . 

The next step is the printing. Our 
former article described the manner 
in which this is done by machinery. 
The annexed engravings show the ope
r1ltion of printing by hand. This is 
done i n  working off specimens, thaI 
effects m ay be determined and pattc l'll s 
fixed upon. It is done also in the pro· 
dnction of special patterns, made to 
order, or in cases where the qnantity 
to be printed would n ot warrant th ' 
expense of prepar i n�' the rollers for the 
machine. It is  done al;:o in those case, 
w here the pattern is, as it  were, built 
up by layer after layer of " flock, " re
sulting in very rich effects. The pro
cess is clearly represen ted in the en
g· aving. The pattern is cut upon a 
block of the width of the paper. This 
hangs u pon a sort of crane, as shown 
in the  il lustration.  The block is ap
pl ied to a color sheet, and then is swu ng 
over and gently pressed upon the paper, 
the exact position being indicated by 
certain marks all the m argin .  The pa
per is  moved al ong, tlll're is a new 
appl ication of color to the block and 
of the block to the pape r, and so the 
work goes on. Of course but one color 
is printed at an impression . The same 
process must be repealed for each color, 
and therefore the work is slow com
pared with the machine printing . But. 
the results are vcry elegant . The finest 
papers, the richest borders, and the 
like, arc hand prin ted. 

Some of the " leather " papers which 
we noticed in  the wareroom have raised 
figures upon them. These papers, 
w hich are very thick and heavy, arc 
stamped in a machine similar to 

$titufifi c �tutri cau. 
cent of water carried mech anically out of the boiler by the 
steam , found that from 2 '3 to 4 pel' cent was actually thus 
present i n  the steam. 

The deep green color of the water in the boiler 
was retained in it for weeks, and yet no trace of 
coloring could be detected in the water condensed in the 

steam cylinder, a proof that the water which gathers there 
is entirely due to con densat ion caused by the expansion of 

HAND PRINTING. 

other machines for thc same genora] purpose. 
of the most grace fully elegant papers are embossed. 

Some steam, and that very little water is actually mechanically 
carried away by the steam from boilers. 

After the pri n tin g  and gilding they are rnn through a sim

ple machine, the essential part.s of which arc t.wo rollers, an 
upper one of steel , cn grave d  w ith the pattern desired-ribs, · 
wavy lines, or reticulat ions  of any kind-and a l ower one 
of hard manila paper. With many patterns this  embossing 
ad ds very materially to  the elIect. In some of the pa.pers 
the gold or bronze , or other m etal, is  
appl ied by h and . The portion t.o bc 
bronz2d is printed in varnisb, as shown 
in the illustration, then it is l iberal ly  
dusted over with the metal pOWder.  
When th e superfluous powder i s  
1 r�shed off, the masses o f  gold, o r  sil 
ver, or br0nze shine out, with the resul t 
of enhan cing the beanty and effective
ness of the whole.  

----.'-. .. ---

A Pbospll or-Bronze StealDer. 

A priva t c  trial trip of a steam laun ch 
called t i l e  Phosphor-Bron ze, the pro· 
perty of the Phosphor·Bronze Compa
ny. Lim ited , London , lately took place 
in the Thames, off Westminster. T h i s  
small vessPl is buil t entirely o f  phoH
phor-bron ze, and h er length is only 35 
fect, her beam being about 6 fcet ,  
an d sh e attain cd a speed of 12).2' m iles 
per hour, w hich, considering her s izt· .  
i s  a remarkable performance. 

The chief object of the company i n  
baving s o  small a craft bui l t  was t o  
test t h e  rigidit.y o f  the phosphor-bronze 
sheet and angle pi eces used in her COII -
1'tru :,t ion , prior to hav ing boats built 

on a large scale. The results have 
been lwyond the cvmpa ny's expectation 
as regan' s rigidity anel absence of vi
bration .  As we understand, says En
gineering, that the cost of phosphor. 
bronze boats will  not much exceed 
those made of steel , and as the metal 

- ' 

-.... >-+-4 •• �I""._- --- �--- -
Testing' a New l'Iagazine Gnn. 

The d uplex field m agazine gun was tried at Governor's 
Isl a n d  the other day in the presen (�e of Gen eral Hancock 
and a numhcr of prominent officers and citizens. 

The gun consists of two breech-loading rifle banelA,  placed 

EMBOSSING . is n ot �ubject to corrosion l ike iron or 
steel, and also ret.ains its value, we 
expect to hear soon of a fm;1her use of 
for steam launches, torpedo boats, etc, 

phospbol'·hron;?;e sid e by side in a brass case filled with water to keep them 
cool. The gun is operated by two mm, one to fICed and the 

-.... �+, ....... ,� .. -- --------

Water til SteRID. 

othcl' to discharge the cartridges, wh ich is done by turning a 
crank During the test 200 ordinary United States cartridges, 
45 ca liber , were first fired in 25 seconds. Then 100 were 

Herr StoupJer. of Lucem e, Switzerland, by adding fiuol'- fired in 11!l- seconds, and at the third fire the barrels  were 
escine to �he water of a boiler which by calorimetric tests I emp�ied of 500 cal'trid�es in 68 seconds. The gun rot;;tG� Oll 
!lnabled hIm to detect the prcscnce of anD lJalf of oue per a BWJvel, and elm be nHb�d or depmS5ed at any angle, 

RECENT INVENTIONS. 

Violinists will be interested in an improved chin rest for 
violins patented by Mr. Solomon G. Carpenter, of Chester, 
N, Y. Th is chin rest is made in the form of a cleat with a 
broad base and oppositely projecting horns. It is securely 
glued to the end of the violin just above the end block, and 
has a slot in it, through which the loop that is connected 
with the tail piece passes down to th e  end pin on which it 

Is secured, and whereby the cumula 
tive tension of all the strings serves to 
bind the cleat to the violin . The slot 
in the cleat is made deeper at its ends 
than it is in the middle, so that the 
sides of the loop are held always at 
their  extreme limit of di stance away 
from each other, and t.hereby m ore 
effect.ually hold the cleat against tilt: 
ing strain caused by the chin of the 
player resti n g  nearer one end of the 
cleat than the other. 

An improvement in apparatus for 
treating mi nerals 0 1' chemicals with 
acids, and whereby large quant.iti es of 
materials may be treated withou t re 
peated handling of them, has been pa
tented by :Mr. Amed ce :M. G. Sebil l ot,  
o f  Denver,  Col. The i nvention con
sists in a basin for receiving the ma
terial to be treated with acid, which 
basin is surrounded and covered by a 
metal h ood wi thin a Inrge stone or 
brickwork furnace having it fireplace 
on on e  side, so that the heat passes 
over the hood and heats the same and 
the matcrials in  the basin bplow it, 
These materials are stirrcd during the 
operation by a rotat.ing agitat.or, which 
is mou n ted on the lower end of a ver
tical shaft that can be raised or l ow· 
ered at will, and is d riven hy suitable 
mach i n ery. The materials are filled 
into the basin through a funnel or 
ehut.e passing through t.he hood and 
the furnace, and the product of the 
operation is removed from the basin 
throngh a valve in the center of the  
same, which valve is operated from be
low, and permits the material to drop 
into a car which runs on tracks in a 
tunnel beneath the furnace. 

An improvement in harncss loop and 
trace carriers, by which the trace carrier is free from all pro
jecting parts for the rein s  to catch upon , and w hereby also 
i t  can be read ily attached and detached by detaching the 
back Etrap from the loop or frame, has been patent.ed by Mr. 
Robert D. Whittemore , of Chippe wa Falls, Wis. The object 
of the invention is to facilitate and cheapen the manufacture 
of harness and provide a conven ient mean s for carrying the 
traces. The invention consists in constructing a combined 

barness l oop an d trace carrier \Y i th a 
l oop or frame h a ving outer and inner 
bars upon the front, rear, and side 
parts to receive the harness straps, pro-

jecting pi ns upon its in ner bars to hold 
the ham ess straps in place, and a rod 
having hooks formed upon its ends 
and a pro.iection upon its middle part, 
whereby the cockeyes of the traces can 
be received and held, and are not l i ahle 
to become accidentally detached, the 
cockeyes as thcy pass over the hooks 
causing the pressnre of t,he back st rap 
against the projection on the rod to 
force tbe ends of the hooks down 
against the loop or fram e  and to hold 
them there. 

Mr. Michael An gelo McGuire , of Cin 

cinnati, Ohio,  ha� patented an im proved 
trunk and valise frame. The object of 
this invention is to p rovide a frame for 
trunks, valises, satchels, etc" which is 
light and durable, and insures a good 
fit of the body and lid of the trunk or 
valise on each other. The fmme of 
the body, and also the frame "f the lid 
of the trunk or valise, is ma' e o f  me
tal, shutting one down upon the other 
when the lid is closed , and each pro
vided vl ith a p rojecting rib on its inner 
surface, The leather, the edges of 
which rest against the ribs, is riveted 
to the inner sides of the fram es and to 
inner metallic binding strips. The con 
struction i s  a very serviceable one. 

Mr. Benjamin 0, Branch , of Friar'!! 
Poi n t , Miss. , has pat ented an i mproved 

broiler, which is simple, cheap,  and efficient.  The object of 
this invention is to provide an improved device for broiling 

m eats, etc. , in front of a fire, so that tbe articles broiled 

shall not be flavored by the smoke from the fire. The inven

tion consists of a disk having straight pins projecting from 
its face for holding the meat; to be cooked, said disk being 

pivoted so as to revolve vertically on an upright stalldard 

wJwl5e lower end i,� .;;tlCIU'ed in a pall which is desi�ned �O 
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catch the gravy ; and it consists, further, in having a funnel

' 
The Ventilation of Long T�nneIs.

' 

I wiJiI
-
e h eavier steel rail:, beLter balla�tcd road �cds, lessen ed 

supported above the disk for t he pu rpose of delivering the Herr Wi�helm Presse: has
. 
circu lated a l i thographed p�p:r 1 gradient s ,  and more pOI:'erful l:)co!Iloti ;-cs reduce t h e  cost  

bntter, etc . ,  for hasti ng the meat during the process of on (hIS  subJ ect among hIS  f!'lends and colleagues ; and as It I S  : per ton per lillie of movIl1g freIg h t  ( raws .  TillS l atter C( )st  
cooking. a question of daily i ncreaS ing importance, w e  reproduce his i w il l be still further vcry m a terial ly les,ened as soon as a 

lVIr. Jamcs �r. Brooks , of Colu m bus, Tex. , has patent<?d most important suggestions. He begins by point ing out that 'I th oroughly practicable, independent, sel f'acti ng, au tomatic 
an impro v e m e n t  in  seed planters in which the reciprocating the d irection and inten sity o f  the curr ent of air in a tunnel are , freight train brake shall  have come i n t o  w:ncral usc. Not 
seed-droppi ng slid e  in the bottom of the hopper has arr anged the prod uct of numerous factors , that is ,  the length and 

I
I o n ly will  the  cost of moving of freight be lessened, but the  

ovcr  i t  a brush w h i c h  serves to p revent said slide from car- dimension s of t h e  tunnel, difference in level of the t w o  Wllnense losses by wrecks be greatly reduced by such a n  
rying out  of the h opper any more seed than i s necessary or mouths, average tempera.ture in the tu n nel. telll perature o f  ! a p pliance.  But it  m ust  be one t h at shall meet the require
p roper, and which b rush is  held in place by t w o  catches the external ail' a t  t h e  mouths, pressure and moisture o f  i mClll.s o f  railway freight m a n agement, namely, s implicity, 
secured to the hopper and arranged to grasp the h ead of the samc, d i rection and streng t h  of  the prevailing w ind. d urability, and cheapness, not only of nrst, cost, but of cost 
the brush. One of t h ese catches b station ary, but  the other The effect of the latter group of fac tors may be either to of maintenance and re pair. 
is  made yield i n g  or elastic, so that it can be sprung back int ensify or to neu t ralize the natural action of ventil ation 'W h at railway men want to-day is an automatic device in 
allow the brush to  be pu t in aud taken out when required. set up by a difference between the level of the two months. the form of a brake for freight trains, which sh all produce 

An improl'cment in running gear fnr wagon s,  which ope- The interior of a tun nel situated in a h i gh mountain dis· the greatest results  w ith t h e  fewest number of pieces, whieh 
rates very effectually to distr ibute shock to the gear and to trict ,  and passi ng u nder a vast mass o f  rock, w ill always uy reason of i t s  simplicity shall require the m ill : mU lll 
reduce j erking o f  the shaft or pole connectio ns, w h en travel· be w armer than t h e  outside air, especially at night ,  when in amoun t  o f  care and at ten t ion , which shall be in all re;;pects 
ing over ruts or  rough road�, has been patented by �Iessrs. the Alps the temperature alwilp fal l s. The w arm internal aut omati c and requ iring n o  other 8 ( )n nect i o n  between c a rs 
John j\L '1Vadl ington and Dan iel Grace, of St .  .Joseph, ::1-10. ail' wi l l ,  therefore, as e'end the sl ope ,  and i ssue at w h ichever than the  ordinary link a tHl pin to  m ake i t  effective, and at 
This improvement refers more part i cularly to that class of month is h ighest , and the cool air be drawn i n  from whhout all  t i mps operative. 
wagons i n  w h ich both forward and hind axles are pivoted at to sup ply its place. E \'identl.v this natural ventilat i on will  T h e  more complicated and intrica t e tlw appli ance,  of 
thei r  centers and connected by cross rods or chains, and it  be  stronger in proport ion to the d ifference o f  level of t h e  course the greate r the  first cost ana cost of main t enan c e .  
conbists ill providing a w agon b a v i n g  said pivote d  axles and t w o  mouths.  But. t h e  increase of  this  d iffere n ce mca. n s  A n  automatic freight car bmke which gives  the engineer  
connecting cross rod s ,  w i t h  hind h o u n d s  extend ing forward increased steepness in tbe t unnel , and cOllsequen t ly i ncrea ser] th e  eont 1'01 of h i s  t ra i n  w h e n  movi n g for ward only, if silu
for some d istance from the rear axle to w hich they are production of smokc, and an intens i fying of the e v i l  to be pie .  eheap , and d nrable ,  will al w ays t>l 1\e precede nce over a 
attached, said hounds carrying It cross st.op rod, which acts, cured. �loreover, as was before said,  an u n favorable e()m- more extended and comprehensive d e vice that w o u l d  e n able 
in eomhination w i t h  t h e  reach, to l i m it the lUovement of (he bination of e x ternal ci rcumst.a n ces may destroy all the be n e  him t o  control  i t  i n  1lloving baekward also,  for n o  train  wi l l  
axles and t o  prevcnt any rising o f  the rear hounds from the fit t o  b e  derived from a steep gradient,  a llli leave only the i l l  'I ever be  run back ward at n. spc"rI w h ich the engi neer cannot 
roac h .  effects. This i s  the  e a se at the Mont Cenis,  where t h e  rliffrI" control wi th his  en:,;i ne . II is the enormous Jo�s of property, 

An improved wash boil e r  h as been patented by lVIr. Au- ence is so great as 140 meters (n early 461) feet), but where t il(' I which is to-day t h e  re'mIt of collisions, hoth head and real' ,  
gustus E .  Carson, of LiVingston , Iowa. This boiler is di- nat ural current is from the,e causes extre m ely w eak, an d and the lI umerous, now unavoidable  accidents incident to 
vided horizou tally hy a partition arranged at a short dis- often fails to produce an y  th rough draught at a l l , the smo ke sudd('nly coming i n to danger whi le mo v i ng fOl'wal'd , w i th 
tance above i ts  bottom ,  i n t o  a l ower �team gen erating cham- merely shifting backward and forward ,  t llan which n oth i ng 110 m eans to check the hellYY train going at even a llH9tie
ber, and an npper wate r and clothes·hold i n g  space. A pipe can be worse. Nor has the mcdulllieal venti lat ion suec:eeded rate rate of speed except the unreliable a ppl iallces now i ll 
situated outside of the  boiler con nects the lower compart- in supplying th e deticien cies of the naturaL Herr Pressel use ,  t h at railway m an agers arc m os t  anxious to save alld 
mcnt with the upper part of the clothes-holdmg space st ates that the loss o f  power in the air-co m pressi ng- machines avoid . ·  They d o  n o t  fear tIm accidents  w h i eh m ay l'('lin l t  
above, and at i ts entry w ithin sai d space i, bent do w n w ard ' i s so great th at, instead o f swee ping out the t u n llel ,  they from m o v ing back ward. This is the  p rohlem to be solved.  
to deliver the steam and water from the compartment below i barely succecd ill send ing thei r  cu rrent sufficien tly far i n t o  How n eal' arc w e to its sol u tioll ? E very lIlon: i n g  paper 
down on the clothes. The w ater is kept c ircu l ating in this � the interior to keep the refuge chambers for the employes which we take up, with i ts record of los, of propert.y an d 
d irection by a knee pipe connect i ng the bottom porti on of ! clear of smoke ; an d t h e  apparatus more lately erected for l ife . te l ls  h o lY  badly such an i m provement is needed. 
the u p per chamiJer wi th t he in t erior of the lower one, at tb e I pumpin g out the vitiated air is very i n e fIectual .  lIe there- E very railway m anager is anxious to make li is  prese n t  
opposite end of the boiler to that on w h ich the be fore-named i fore conclud cs that natural mean s are insu ffi cien t for th e freight cqui pmen t earn a greater income hy shorteni n !: n p  
p i pe i s  arr anged. This knee pipe i s  sit uated w ithi n the ! ventilatioll of l ong t ll lllle l s, an d t hat mechan ical IlIe,ws have the  schedll l l' of his freight tmins, provided he cou l d  do it 
boiler, and is  fitted with a valve to prevent back circulation ; ! failed , and proposes i m ,tead a system n o t  h i t h erto tried. It : w it h  a n y  SllO W for safe ty. "\Vho has made any substan t i a l ,  
also with a perforated g-llard t o  excl u de the cl othes from ' is obvious that a CUlTent is can se(] by vary i n g  specific den· \yell authe n t icated develo pments i n  this direction ? '1Ve 
entering it. The clotbes are held d o w n  in the boiler by a ' sities of ail' at various places, the hea vier air being drawn have heard a great deal about trial t rains ,  experimental s t ops, 
w e ighted per forated plate. A wash boi ler thus constructed along (popularly " peaking) to take the place out of which etc. , with this or that device ,  but  who can show results 
becomes an automatic steam washer, t hat.  rapidly and tbor- I the l igh ter h as arisen .  If th en a disti ll ct d ifference can be which nave been obtai ned by constant eerviee, even of a 
oug-hly cl ean ses t.he  clothes. I establ ished and m a i n tained between the spec ific  g-ravities of reasonable number oj' l11(lll th,  upon a reasonable number of 

Mr. Constan tinc L. Brady , of S1 .  Lo u i s, "'10. , has patented the air at the two ends o f  the tu n nel . a steady current can ears ? Don't  all speak at once !- Raii1oa?J Reqister. 
an im proved ,allokc fiue, w hieh is  intcnd(',l to tak e the  plaee be relied UpClIl. This lllily be done by conden ,; i n g  the air ' . ___ -< .• • __ . 
of the brick chimneys in fram e  h ouses a n d  t o  be built i n  the at  one e u d  01' rare fying i t  at the o t h er, o r  doing both No Orgalli" MaUer in Meteors. 

walls of brick h ouses, o J' it m ay be inserted in the ch imneys I t ogether.  The second plan h as often been adop ted. Shafts A Louisvi lle ( Ky. ) pn per report,; an intervi e w  \y i t h  Prof. 
or smoke flues of houses already bu i l t. Said flue is made of I have been sunk into the tunnel at each e n d ,  an d the ail' in J. La wrence 8mith, o f  that c ity, in  the course of w hi ch "III'. 
sheet or cast iron , and is preferably sqnam i n  cross section . one has l,een kept  heated by 1ires, so that there was a COil·  Sm ith gave rea�(Jll S for discredi ting the discovery o f  o rganic 
Its lower portion is bent  and prescn t s  an open lmd, which is ' ti nual i ndraugltt of outsi d e  air  through the other.  The snbstan ccs in  motcon;, as claimed by Prof. Hulin, of Berli n .  
inside the house a short distanec above the floor, ancl may o bjections t o t:lis nl'cth od for long Alpine tun n el s  are , fi rst, �Ir. Sm ith sa i d  
he closed b y  a sl iding door.  This lower portion forms a the cxpense of the apparatus a n d  fuel when used on such a " Al though I h ave probably examined m ore m ieroscopi'C 
soot chamber, an d  said flue i s  provided at different poi  Ilts 1arg-e scale ; ami , seeondly, the radiat i o n  o f  heat. from the plates of frag ments of  lIlet eorites t h a n  any othcr person ,  
in its heigh t with suitable stove pipe connection". Snch im· I \Yalls of the t unnel itse lf, whcn t h j,;  is piereetl t h rough an st i l l  I h ave nevcr discovered any thing l ike organ ic remains  
proved flue is practically self· c leaning , and the soot as i t  I imm ense mass of roek , w h i ch m akes i t  neeessa ry t h a t  th e i n  any of them. Besi(les, the we l l k n o w n  c h e m ical compo· 
collects in the cham ber below IlIay readily be removed. , air brough t. in ,11Ou l d  be !lot o n l y  pnre hut eoltL The author sit ion of t h ese  bodies is a verse to the ex istence of :my such 

An improved attachment for rai,sing and l o w ering cal' ! proposes there fore to " clopt t.tle reversc p rocess, and cool the rcmains flS spoken of by P ro f. Hahn. \\T cre these remains 
riagc or buggy tops, whi ch may be operated w ith fac i lity ' air i n onc of the  ,;hafts  hy means of fal l ing watci·. Hail I present we should d i scern carbonate of l i mo on t h e i r  inte
by the occupant of the vehicle from th e  seat t hereof, has , ways always approach Alpine tUll nels along high valleys,  : rioI'. The two or t hree that have any carbonate of l i m e  were 
been patc n t ed by 2Hcssrs. B man uel Fleck and J olin Boyd, w h ich i n variably contain moun tain streams o f  yery l ow I disco vered and an alyz8(1 by myoelf, and in these cases the 
of La Grange, I n d .  The attachment comprises a hand lever temperatnre. The mea n s  o f  refrigeratioll are therefore at carbonate of lime was an acc i d ental con,;titucnt of in cru s
pivoted to the e n d  of the scat  or rai l ing,  and provided w ith hand. Herr Pressel considers that a stream of about one tation depos ited on the surLw() after t heir fal l .  In ( h o  
a pivot.ed locking lever h a v i n g  at· i t "  lo w er e n d  an eccen tric, hundred gallons per ,econd fall ing through t h e  shaft w ould m i c roscopic; exam ination of tlwsc pol bhcd. phtcs o f  metenr· 
which rests against the edge of a se m ic i rcular plate attached . cool the ail' sufficiently a nd e.,tablish the curren t , for which ires the two jlJ'edolll i n ating m iuerab , cn,ta t ite and iJronzite,  
to the end of the seat or rail ing,  To t his ha:Jd lever a j ointed he believes that a difference o f  temperat urc of ten degrees wil l ,  by their fi sRUres and forms, ,otll e t imes rem i nd one of 
lever is pivoted, which Ims i ts one end attaehcd to a rod con· i Cent betw een the t w o  s hafts w o n l d  be all that wonld he v egetable allt! o t,her organ i c  form s , but. the merest tyro of 
neeting the jointed braces of the buggy top. W hen the hand necessary. The upper open ing-s of the shaft should be pro- an observer w il l  t race h ere n o t.h i n g  hut a rare rescml)lanc(�.  
level' is  turned t o w ard the baek of  t h e  seat the jointed braces tacted hy revolving i ron shields from the d i sturhing effects ABel,  fnrthermore. t he very i ngen ious n ature of these min,,· 
will be folded and t h e  c arriage t o p  l o w e red. of w ind 011 thr venti btioll .  The mou ths of the tun n el rals precludcs the  possibility of o rgani (, remains evcn in tur-

An i m p ro ved ('ar conpler, w h ich iN self-cou pling, bas been shou ld b e dosed to allo w this system to work pro perly, but rest rial m inera l s  o f  si m i l ar kind. Not. knowillg' of' any emi · 
paten ted by .Mr . •  Toel Ren, of Parrot t sville,  Teun. The in- need l I ot be absolutely shut. .  A rrangements should be nent German geologist nallled Prof. Hahn, 1 t.houg-ht it but 
vention con sists o f  a horizontal  pincher-like pair of damps made for c losing t.he shafts, and either  w b o l l y  or par tially reason able anrl logical that J s h ould inquire something abou t. 
pivoted above the  draw·head of a car on a suitable snpport, shutting off the water supply, and t here should be a special him from my friend Prof. Hawes , ll O W  in t.he e m ploy of 
w ith the long legs oj' th e  clamp extending forward and car- system of telegraphic F;ign<lls for t h e  purpose, so as to keep t he Smithson ian Insti tutio n ,  a n d  the best I i tlwlogical micro
rying a sl lding ring, and tlte jaws or short legs dil'ectly above : the w h ole systc m under con trol and cnabl" it  to be worked I scopist in t his coun t.ry, and w h o  rece n t l y  returned to t h i s  
t h e  coupling p i n  a pcrtlll 'c i n  the draW-head i ll position for i accord i n g  to tIle varying' ('.onditions  of the atm osphere.  In cou n t ry after ten years' stnely with Prof. Hoscnbaum and 
graspi ng the coupling pin ; an d ,  further,  of a hol'll or a rod I very cold wcather the Rupply sh aft shou l d be closed alt1l- i others i n to the Illicrm'c(lpic character of rock. In answer 
bont at right a nglos , fixed in  and projec t ing from the end of : gether, a n d  the corresponding mouth of the  tun nol opened, I to my i nquiries Prof. Hawes w rote mc th is  l e tter : 
an opposite cal', w hereby, when t h e  cars approach ('aell when thecold air will  flow in of its OWIl aceord. -Engineering, . ' " I read that paper o f  Prof. lIa h n 's. He is fL k i n d  of 
other, the damp may be opened to release t h e  coupling pin,  . __ .. ..- half insane man, whose imaginatioll 1m" rU ll w i l d  with h i m .  
that  t h e  latter may drop into the draw· head and h old the A u tomatie Freight Car Bral�es. These forms wh i eh he so acc urately d(�seribes and fig-ures 
coupl i n g  link. After each war of paf,senger and freigh t rates between have long been k no w n  to exist in meteori t e s ,  and have been 

In adjustab l e  dental chairs in ordinary use the crank arm competing l ines is over ,  and !lew figures are agreed upon , frequently described hy m ineralogbts a n d  microscopists. 
or we b  requi reS t o  he frequently tmned, and i f  left o n  the we not.ice that there is al ways a shrinkage i n  pri ce from the They are mainly 80mposcd o f  cnstatite O J'  hl'()Ezite i n  radial 
crank shaft it is constantly interfering with the m ovements previous  rate,s which ruled before the war commenced. The forms, and fractured in meh a pecu liar m all ner as to 
of the operator in passing around the ehair, and COIlSC- questioll i s  n aturall y  sprung : H o w  are roads enabled to give them t h e  ap pearance of  struet n r('. 80me of t il e  A llI cri ·  
quen t l y  the crank must be removed, to be re pl aced again stand a conti nned red uction i n  rate.s '! T h ey pay n o  less for can met eorites whieh I ha l'e exam ined "how t h ese fo rms in 
for making- any change in the adj ustment of the chair. This labor o f  any class lI o r  for supplies of any kind. They h a ve great beauty, but Pro i', H a h n  i� the  only m an wbo has scen 
freqnent removal and replacement occa.ions much loss o f  the siime, 01' perhaps i n creased fixed charges to meet,  and th e auythi n g  or!!lln i c  i n  them, and h i s  paper has excited ll( lt l l i ng  
t ime an d i l l eonven ' ence. This objecti o n  is overco m e  by an saIllC dividen d s  to earn o r  to promise. H o w  t h e n  c a n  they b u t  rid i cule. It re minds one of t h e  long and l aborions 
n; pro ved dental chair crank recently patented by MI'. C. make both cnds meet ,  and submit (0 these successive cuts in rcsearch c) f  a German pnife,sor who found a w h ole flora 

I lll lln d Kells ,  Jr" of New Orleans,  La. , i n  w h i ch the crank p " ices '! rVe answer that o n e  very i mportant reason is be - and fauna w h i ch he narned with dou b l e  Latin names.  'Illd 
,l r l ll or web is ad apted to be rotated upon or around a pin eau�e of increased fae i l i l.ies every year arising- from i mprove- wh i ch he foun d in h is  microscopie e x a mination o f  basalt . '  
w hh:h p rojects from the boss of the crank, and i s  capable of ments i ll rolling stock, motive power,  a n d  rna(l w ay. Illl- " It i� very clear to my m i nd . "  conti n ued t he ProfesilOl', 
being set and held in any des ired position in relation to the proved p lat forms and couplers, air and vacuum brakes, " that these cmnky obser v ations. viewed with thc spectacles 
crank shaft without removing IIle crank, and whereby i t  i e lce t ri( :  signals, paper wheels,  safety s w itches, etc . , permit of the i magin at ion of Prof. Hah n ,  have obtain ed more puh-
may be turned entirely out of the wa,)' of t he operator. inCl'f:a�ed 8peed w ith greater safety to their passenger trains, Iicity than they merit. " 
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NEW INVENTION S. drawn back to admit new charges. The bale is thus built Our Foreign COUlm.eree. 

42 1 

AB. im provement in apparatus for preserving timber, by up gradually, and is more compactly formed than where a The annual report of the chief of the Bureau of Statistics 
removing the sap and other volatile elements and supply- large quantity of material is pressed by a s i n gle movement for the past fisea: year is packed with information. It 
ing their pla ce by antiseptic agents, without impairing the of the follower. To carry out this method of working, the I shows the foreign commerce of the United States to have 
organic structure of the wood or changing its chemical follower has its successive pressing actions given it by a been for the year $1. ()75,024. 318.  and larger than in any 
character, has been patented by Mr. Joseph W. Putnam, cogged segment, which is operated from either end by an previous year in the history of tbe country. The va:ue of 
of New Orleans, La. This invention relates to a vacu- oscillating sweep, and meshes with a double-geared raek in exports of merchandise amoun ted to $ll02, 377, 34(1, exceeded 
urn apparatus, by which the wood is first subjected to a pivoted counection with the follower, a spring applied to I the value of exports during the pJeceding ycar by $66, 738, 688, 

steam bath, the steam then condensed to produce tt vacuum, the follower serving to s

. 

uddenly draw the latter back every aUlI was considerably larger than in any previous year. 
and a comparatively high temperature maintained in the time the rack passes its dead center on the segment. The The valuc of imports was $642, 664, 628, and was greater 
treating chamber during the production and continuance of press, which is horizontally arranged , is also provided with than that of any preceding year except that ending June 
the vacuum, and lastly, oleaginous and preservative mate- a pivoted and sliding reversible end piece to facilitate 30, 1880. During the last six years the value of exports of 
rial is admitted, under presoure, t@ supPly the vacuum and 'l removal of the bale, and with longitudinally bisected tie merchandise bas excecded imports by $ 1 , 1 80, 668,105. Tbe 
permeate the pores of thc wood. In tbis improved appa- tubes applied to the heads of said end piece and head of the excess of tbe value of exports over imports of mercbandise 
ratus the treating chamber, and the storage tank located at follower to provide for the cording of the bales. during the last fiscal year was $'259, 712,718. The imports of 
a lower point, have combined with them a suction and force nIl'. Homer H. Hunt, of Muscatine, Iowa, has patented an spccic exceeded the exports by $1l1 , 168, 6.''i0. The value of 
pump for the oil, and suction and discharge pipeR, together improved holder for bows for musical instruments.  The cxports of merchandise was $88B, 925,ll47, exceeding tbat of 
with a supplementary oil tank, so that the oil is fir�t passed object of the invention is to facilitate holding the bow of a such exports the preceding year by $5ll,ll79, 5ll4, and werc 
by said pipes, one of which is circuitous, from the main stringed instrument in t he position to insure neatness of exe· largcr than in any previous year. Thc spccie value of t hc 
tank to the treating chamber, by atmospberie pressure, and cution and a fine and cll'ar tone. Tbe invention consists in exports o f  domestic merchandisc from the United States 
subsequently is forced in by the pump, and the latter after- attaching a thumb plate or bow h older to the bow or making increased from $428, 3ll8, ll08 during the year ended June 30, 

ward divClied to supply thc supplementary tank, from it integral therewith . Said bow holcler, which can be 1871, to $883, 925, 947 during the i ear ended June 30, 1 881-
which a more powerful force pump draws oil aml ejects it attached to the bow of any kind of stringed instru m ent, such an increase of $455, 527, 039. This increase was due mainly 
into thc treating chamber. This improv cd apparatus per- as the violin, violoncpllo. etc . , is formed with an under con- to the increased exports of breadstuffs, provisions, and 
fectly performs the wQrk for which it was designed. cave recess for the thumb of the player, the hairs of the bow tallow, cotton and manufactures thereof, live animaL;, 

Mr. John M. Walden, of Fort Valley, Ga. , has patented touching the thumb nail. It relieves the player of all strain leather and manufactures of leather, and wood and manu· 
a very ingenious and improved cotton chopper. The object on his hand, and protects the hairs of the bow from being factul't's thercof. The increased value of the exports of  
o f  this invention i s  to facilitate t h e  chopping of cotton soiled or oroken. these com moditics during the fiscal year 188 1 ,  as compared 
plants to a stand. In this machine two side bodies are con- AR improved fastening for nccktics, which is simple and with the fi,C'11 year 1871, amounted to the sum of 
nected with a central main body. Three or more knives arc I capable of ready application, and which serves to securely $374, 059,476, and com;tituted 82 ' 1 2  per cent of the increased 
arranged in the forward ends of thc central body to cut tbe ' fasten together the shirt, collar, and tie, has been patented exports of domestic merchandise, exhihited as follows : 
crust of the soil and prevent it from being broken away by hy Messrs. Em met C. Standiford and ,Tohn T. Todd, of __ _____ _ _ _.___ ___ _ _ __ __ __ . __ _ ____ . ______ _ 
the chopping hoe. There are also plates projecting below Chrisman, Ill . In this fastening, which is designed to be Value of Exports during I' the year ended J une 30. the sides of said body which enter the soil all d separate the used in conJ'unction with tiny collar button having a hinged I 1 I. h d f l I b I f f d d - commodities.

_ 
. .  _ 1

·
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-·
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·

1 . 
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1881. Increase. 
p ants to uC c oppc rom t IC  P ants to e e t or a stand, or etachable outer hea , a spring clasp having two leaves . .  __ _ 
to prevent the latter from being torn away by the soil when hinged together is applicd to thc tie, by securing the outer 
operated upon by the chopping hoes. The side bodies of leaf to the back face of thc bow over the inner end of the Provisions anel tallow. . . 41 ,870,254 158,328 896 

Bread and breadstuffs " 1 $79 381 .187 :B27 0,3�2.519 

the machine are similarly provided w ith knives and side· stmp of thc tie. The collar button is inserted in the button- Cotton and manufaclures 

plates. These side bodies are connectcd at their middle holes of the shirt and collar, with the hinged 01' detachable Animals hving . . .  . 

1

,0
19,604 16,412,398 

$1!!O.!!31 332 
1 16,4�8,642 

39 3R1 .Rf-8 
15,392,7[14 

of . . . . . . . . . . . . . . ' 1 2'21'885'245 261 267,1 3'3 

Leather and IDunnfflc-portiolls with the central body by hingcd bars. and are fur- head outward and turned so as to lie in the plane of the turps of. . . .  . . . . . .  . 1 ,897,395 / 8,088,445 6,191 ,050 
ther connected lon gitudinally with the front and rear por- shank of the h llttOll . Said head is then pasHed through a Wood and mallufac-tures of . . . . . . . . . . . .  I' 12 916.542 18,600,312 5,683,770 
tions of the main body and h andles of the machine by bent slot in the inner leaf of the clasp, and the strap of the tie ------ - - ---1 ---- ---
rods. These several connections are adjustable to provide pa,sed around the ncck of the wearer, and a hole in the outer . ___ T,,!al incJ:'C-"

s
e . .  ______ -'-- $374.039,476 

for the side bodies being set at a greater or less distance end of the strap passed ove r  the outer head of the co11ar .. 4 • � ..  d. _____ _ 

from the m ain body, according as more or less plants are hutton, which latter is then tllrned so that the heath; of said A Quicksand ScetiOll. 

required to be left for a stand, and so tlmt the si de bodies button are parallel with each other, and the spring clasp Underneath the surface of the g conn d, and directly over-
can be raised and supported abovc the ground. Thc hoes closed. lying thc rocky formation of the " Portage group " of rocks, 
project bclow the surfaces of th(, several bodies far en ough An improvement in liUt locks has been patented by Mr. I contiguous to the falls of thc UPP(T Genesee River, in the 
to enter the ground to the desired depth, and the sidc parts Francis R. Hewitt, of Evington, Va. This invention l'clates I towns of Gen esee Falls, in Wyoming County, N. Y. , and 
of the un der side of the said bodies beneath and at the rear to that description of nut locks in which a nut is provided ' Portage, in Li vingston County, is a st ratum of quicksand of 
end part s of the hoes are concaved to allow the plants and with a spring and pin in its bearing surface, a n d  so that the the most treaeherolls character, jeopardizing the con struc
soil to cscape from the said h()es freely, and so that the pin is made to engagc w i t h  recesses in the washer for hold- tion o f  any public works that may b e  built thereon. The 
plants left standing will be supplied with sufficicn t  soil with- ing the nut in position. A leading object of thc invention celcbrated " sli de section " of the Gmesce Valley Canal, 
out being covercd by said soi l .  is to construct a nut lock which shall be adapted for use in opposite the }Iiddle Falls of  the Gencsee, has passed into 

Mr. John V. Capek, of Brooklyn, E. D. , N. Y. , has pa- combination with fish plates having elougated perforations history as the most expensive piece o( earthwork ever main· 
tented an improved dynamo-electrie machine. The inven- for the bolts, to allow for cxpansion and contraction of the tained, n ot only in this St ate, but t hc Unitcd States. This 
tion consists in a d ynamo elcctric machine having tlte field rail,. The in vention cOIIsi-ts in a nut lock provided with a section onc mile in length, has cost more moncy than any 
magnets formed of rcmovable U-shapcd iron cores fitting in ratchet-faced washer, w hich haq tW () opposite redangular twenty milcs of the same canal between Rochester and 
plate iron casings, in the ends of which the concave magnet lugs stmck up from i ts central portion on the edge of its cen- I Orleans. To maintain navigation upon. this particular piecc 
heads surrounding the armature, and connected by nOll- tral aperture. Th(�se lugs arc insPI·tcd within the elongated of work n ot only cost fahulous sums of money, but baffled 
magneti c plates, are inserted, and which casings are sur- sides of the pcrforaiion in thc fish plate and prevent thc the scientific knowledge of the engineering corps of the State, 
rounded by several laycrs of wires, the ends of each layer washer from turning when the nnt is screwed down. The and to-day, bu t for the abandonment of  this thoroughfare 
being connected with a platc, uniting the two coils in such a inve n tion al so comprise s  11 &quare·headed p in to engage with as one of the waterways of the commonwealth, the problem 
manner that all or an.Y number of layers can be included i ll the ratchet- faced waslwr and kee p  tho nut from tnming. would still be a vcxed question in tbe brains of the State 
the circuit-that is to say, the wire or line of the exciti ng A gong-bell of improvcd construction has been patented officials. 
cun-ent can be so connected that more or less layers of wire by Mr. Georgc B. Owen , of vVinsted, Conn. The objeet of To-day, upon the oppm,ite bank of the river, but little to 
are excited. The inven tion further consists in an armature this invention iq to facilitate the attachment of gong bells to I the wcstw�rd, the New York, Lake Erie and 'Vesteru Hail · 
formed of a series of U magnets 'lttached to circul a r  soft clock cases and other SUPP"l't s and gIve them a louder, I 

road have, III order to lessen a 40-ft . grade between Por
iron disks, and provided with segmental plates integral clearer, and morc musical tone. The gong is made in the tage Bridge and the village of Castile, put in a loop line, 
therewith or riveted thercto, and projecting from the middle form of a s pi rallY-Goiled win" the coils bcing at such a dis- 1 which leaves the old road bed directly after crossing the 
of the outer surfaces of thc magnets, where they are united, tance apart that t hoy will not touch each other when the said bridge and passes oVer a deep ravine with an embankment 
on each sidc of ,vhieh central segmental plates the coils are gong is st ruck by the bell hammer. The e n d  of the gong is abou t  80 feet in height, where it makes a sharp detour 
wound, these coils being wound around sheet iron cHBings, fastened to the central exterior portion of a sounder, w hich through a bill of quicksand, with a cutting of about 40 feet. 
whicb are slipped on the magnets. The inventiou furthcr is made in the form of a circular plate wit h  an inwardly pro- The embankment at this point, w h i ch is m ade from thc sur
consists in brush holders formed of two forked segmental jecting flange around its edge. A standard, screwing into plus material in the cutting, is about 60(1 feet in length. At 
arms united at one cnd and mounted loosely on pintles, an interior cent.ral huh of thi s sounder, connects thc latter I the bottom of tbe ravine is a cul vert, b uilt  upon pile found· 
bctween which pai rs of arms the brushcs are clamped with the foot or basc of the bell, which may be fastened to ations extending down to the rock. The supcrincumbent 
between two platcs provided with pins passing between thc the back of a clock case or ot.h cr support. 8ueh standard is weight of earlh upon t his treacherous m ass of natural earth 
forked arms, a n d  secured by nuts, thesc arms being pro- bcnt in its middle part into all nrc of about th ree·quarters has caused the w holc to sink, whilc the lowcr material is 
vided at the outer end with a transverse rod fi tting in a fork of a ci rcle, an d has its end parts bent inward to the central making preparations to move down the ravinc. Already , 
on the com mutator, whcreby the pressure of the brushes part of a circle, and then bcnt in opposite directions at right largc forest trces have been cltrried downward toward the 
can be regulated . The invention further consists in a spring angles with the plane of tl ,e said circle, whereby thc gong river bank, and fears are entertained tbat, as thc soil be·· 
plate in the ends of the brush holding clamp plates, and set can be brought c l ose to the foot or base tbat supports it with· comes permeated w ith moisture, the whole em bankmcnt 
screws for drawing them toget her and sepamting them, out having its vibrations checked or its tone de'ldened. will slide out of position. The bed of the present track has 
wherehy the length of thc part of thc brushes resting on the A simple but usef.ul improvement

. 
in cuff or sleeve buttons I moved far enough t.o take out the alig�ment of the curve, 

commutator can bc regulated. The invention also includes and studs, also applIcable to studs for use in collar-bands, and the track repaIrers, who have rmsed tbe bank threc 
various improvements in the construction of details which, wrisl-bands, etc. , has been patented by Mr. Shubael Cotlle, times within as many months, have substituted a short tau
taken in connection with the features of inventi on above of New York city. This invention is an improvement in gent, to a ccommodate the running trains. The culvert in 
stated, assist in producing a dynamo-electric machine that ornamental cuff or sleeve buttons and studs whose backs or thc ncw road bed has become to some extent dcmoralized, 
is simplc in construction, capable of being easily repaired shoes arc constructed with a radial open slot to facilitate and information is now wanted holV t o hold the track to its 
or adjusted, and is very advantageous in its operation . attachment and detachment of the sam�. In this improve- ori ginal SUl'vey. 1"' h e n  thc new loop line shall havc been 

An improved press for baling hay, moss, cotton, etc. , and ment the shank is made hollow and provided w ith a vertical 1 brought into llse, the vigilant care of tho railroad officials, 
whieh provides in a very (�fiicient manner for compacting notch in its upper edge, or otherwise equivalently constructed . no doubt, will prove equal to the emergency, and beforc 
the bales, for tying them and for removing them from the and the back or shoe bas a central holc and radial slot coin- trafflc is carried over this n ew line, mcatiurcs both v igorous 
baling chamber, has been patented by Messrs. Andrew ciding with the notch. By this construction, in applying and remcdi a l  will be instituted.-Buffalo Exprc88. 
Wi ckey and Albert A. Gehrt, of Quincy, IlL In this in· the button ,  one edge of the buttonhole is drawn into the een· ----.- -..... �(� ...... � ....... ------
vention the chamber in whi ch the follower moves is distinct tcr of thc back, and thus crosses the end of the shank dia- Success of" the Elevated Railways, Ne,v YOl'k. 
from but in linc and connects with the bale chamber, which metrically, in stead of coming in con tact with the side of the The travcl o ver the elevn tcd steam street railways of New 
is of larger transverse dimensions than the follower cham- same and being pressed and turned outward. Thus the York city for the month of October was the heaviec,t yet 
bel', whereby the follower has the advantage of pressing the opposite edges of the buttonhole not being crowded so far recorded, aggregating 7. 121 , 961 passengers, as agai nst 
material to be baled from a smaller into a larger space, and apart, the buttoll may he attached with greater rapidity and 5, 881,474 for the corresponding m onth of 1 880, an increase 
the shoulders formed at the junction of the two chambers with less injury to the cuff and less rumpling or soiling of of 1, 240,487, representing just about the entire population of 
�erve to hold the material as the follower is repeatedly the latter. the city. 
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AGRICULTURAL INVENTIONS. 

In distri buting attachments for plows for sowing seeds or 
fertilizers in the furrow formed by the plow, and in wh ich 
a stationary hopper, a movable lower spout, and a subjacent 
shaking wheel have been arranged in rear of the plow 
standard, it has been a serious ocjeetion that �aid at tach 
me?ts were  not adapted t o  distribute with the same regu 
lanty when travel ing over hil ly and horizontal surface". 
This objection has been removed in the improvement r;atent
ed by .1\fr. Timothy C. Norwood , of Honca Path ,  S. C. In 
t ilis improvcment the hopper, the  spout, and the agita t ing 
wheel are all conncetcd hy two and the same side bars, 
which ,  in their turn ,  are connected by links to the plow 
standard, whereby the hopper, spout, and wheel move toge
ther in parallel position behind the plow standard, and con
sequently maintain the same and pl'Oper relation to each 
other, nnder all varying conditions of the snrface of the 
ground. 

An" improvement  in seed planters has been pHten ted by 
.1\11'. C h a rles P. Hanson, of Edwardsburg, Mich. The ob ject 
of this invention is to provide an improved means o f  ;'ais
ing the openers of l\ planter from the  ground and adjusti ng  
them to  work a t  any  desired depth. For these purposes the 
tongus of the planter is pivoted at its rear end so as to PI'O
.icct above the main frame, and a sl ide bar extending' back of 
the tongue is adapted t o  be thrown in contact with�said end 
of the tongue by an adjusting level' operated by iJand and 
�rovid {'d with attachments  for holding it in allY d�"ired posi
tlOn .  By these means the tongue and fmme may be set at 
any required angle of inclina t i oll with each otller, :wd the 
openers, which are attached to the frame, be rap idly and 
easily adjusted or elevated. 

' 

An improvement i n  devices for separating gra in  from 
cockle and other smal l seeds, and for separating gra in into 
gradcs, has been patented by �Iessrs. Martin B. Parker a n d  
Myrou T. Smith.  o f  Blue Earth City, ::JIinll .  In th is device �ll e  gra i n  is separated anel graded during its pa.ssage do w ll an 
1 11 c l mcd scrc,� n ,  and final del i very of the larger p l ul1l[J kcr
n eb over the lower end of the latter . As the grai n  passes 
dow ll the screon , it is kept  i n  contact t herewith and p revent
ed from bounding awny from t ile screen by a scries of flaps 
or aprons of  rubber or other flex ih le material nrran<red 
transversd,! over t.he screen .  These aprOllS als� serv�� to 
retard t i l e  descent of the grain .  ,0 that it may be Pl'OP(,r]y 
separated and graded. The screen is preven ted from sag· 
gi

,
ng, and is kept up to thc stra igh t  l ine of thc lower edges 

of t h ese :tIH'OIlS  by 10llgitmlin:tl ribs attached t o  the frame 
and arranged under the SG8en cloth. This separator i s  a 
decided improvement UPOIl other separators in use for like 
purposes. 

.. · e . ..  
IMPROVED LIFE RAFT. 

The engraving shows an improved l ife raft recently pa
tented by Mr. Thomas Hal l ,  of Newton, Mass. It is de
signed to be earricd on ships and steamboats. and consists 
of a double noat or raft made of cork or other buoyant ma
terial , and of such shape th'lt they may be fitted t� the out
side of the ordinary ship's boat. 

TRANSVERSE SECTION OF LIFE RAFT. 

These rafts or floats are made ill t wo parts, one being 
placed on each side of the boat, to which ther are securl'd 
hy suitable fixtnres and lash i ngs, as repres�nted in the 
engraving. 

Whell the parts of tho raft a ro united they form a cradle 
or holder in which the boat rests. and the curved ends of the 
rafts are nearly in contact with each other at t/> ')  bow and 
stern of the boat. While it is preferahle to make the raft 
of such materials as can 
most readily be mhde to 
conform to the shape of the 
boat, straight cylinders or 
caissons may be used. 

On board a ship or 8team' 
boat the raft and its in '  
cluded boat is carried on 
deck o r  h ung from the da
vits in t.he nsual manner, and 
when launched it takes the 
water wi tbout danger of up
setting. The boat may be 
filled with people, and the 
life lines will support a large 
number of those who are in 
the water, both being used 
sim ply for floating ; or the 
lashings may be cut and the 
floats detached from the boat, 
which can then be rowed, 
with its passengers, to any 
desired point, and return to 
take off those who are cling
ing to the floats and the life 
line·s. 

� t itutifit �mtritau. [DECEMBER 3 1 ,  r 88 1 .  
THE TELEPHONE AT THE PARIS OPERA. i wire .�f a small induction eoii without anv condenser. The 

Olle d the most popular attract ions at, t he Paris Elect rical line, laid in double w ire, is connected -on the one hand 
Exhibition is the nightly demonstration of the marvelous with the  indnction coil, and on the other with a 

powers of the Ader telephone, by i t s  transmission of the sing series of telephone receivers placed in the rooms at the 
ing OIl the stage and the music in the orchestra of the Grand Palais de l 'Induslrie. There are eight receivers thus coupled 
Opera at Paris, to a suite of four rooms reserved for the to each tran�mittcl'. The undulatorv induction currents de 
purpose in one of the galleries of the Palais de l 'Industrie. vel oped in the fine wire of the induc"lion coil by the variation 
This demonstration is given nightly between eight and eleven in intem.ity of the current traversing the i ndnetioll wire, react 

o'clock, and the enormous nu mber of people who crowd the 
entrance to the building before the doors arc open to t he 
eve ! l ing visitors rapidly resolve themselves into patient 
QW1UCS as soon as they cnn  obtain llccess to the gn llcry ad
j oining the telephone roolUs. There they patiently a w ait 

t heir time for admission, and the privilege of hearing for a 
few m i nutes whatever may be going Oil at the opera-solo, 
chol'Us, i nstrumental mus ic ,  or  poss i bly all th rec, until the 

allot ted time h il S  expi red, an e! the Ibten crs have to give way 

for a fresh i nstallme nt. from the outside. In this way eighty 
telep i lOlH'" are con stnn t ly at w ork at the slime time, at shor t  
in tervills t h e  commun ica tion being sldft (,d to another set of 
e ighty .s imilar i 1l 8 t rum'�'n ts  i n  tw ' )  other  rooms. It may b e  

remarked i n  pass i ng' that t.h i" 
distant audience of the perform
ance at the 0]l(,m enjoy t.heir 
allotted moments of actmd trans
mission and that interludes do 
not coun1. Certainly nothing 
1m:; ever been ([one before so 
effectually to popu larize science, 
and to render the masses familiar 
w it h the effect, however igno 
ran t  t hey may be of the cause, 
o f  this marvclous inven t ioll , t h e  
fi rst feeble voice of  which was 
heard in the Centennial Exhi· 

bit ion of 1876. Our contemporary, L' Electricien, publishes 
this week an excellent descript ion of the installation at the 
opera and i n  the Exhibitioll ,  and from this we gather  our 
informat ion and i Ilustmt ions on the subject. 

The transmitters are III icropbones on the Ader system, 
placed in front  of the opera stag" , close to the footlights and 
behind them. Figs. 1 and 2 are a plan and longitudi nal sec
tion of one of these t ransmitters. Each consists of ten slllall 
carbon pencils, A A, arranged in two series of five each, and 
supported by three cross pieces, B C D. fixed to a small pine 
board. which receives the vibration a n d  serves as a cover to 
the instrument. This board rests, as shown ,  in a massive 
block of lead , P, which in its turn is supported on four 
blocks of soft rubber. This arrangement is found to prevent 
any vibrations of the stage frolll being transmitted to the 
Ill icropll<ltles, and the only movements taken up by the in· 
strumcnt are the sonorous vibration s  of the air. The micro 
phone is in connec: ion with a Leelanche battery, and the 

.!i'tlrl 

HALL'S LIFE RAFT. 

on the recci vcr. There are ten such instal l atioIls as we have 
just described on the stage of the opera, each with i ts own 
lrattery and induction coi l ,  and douhle l ine to the Exhibit i on .  
As the batteries become rapidly polarized, two sets are pro
vided for each transmitter, aud the batteries are shifted every 
fifteen minutes by a commutator. Fig. 3 is a diagram show· 
ing the arrangement. the t ransmit ters being numbered one 
to ten ; the batteries are shown at P, the induction coil at B .  
and the recei v(,rs in connection a r c  marked A to II. Only 
two complete circu i t s  are  showll to  avoid confusion. 

The Acler recei ving telephone ,  shown in Fig. 4, is well 
known ; i t  is a magneto-e lectric i n strnment ,  t h e  magnet of 

which is formed i n to a ring so as to sen'e as a handle (see A, 
Fig. 4). The two cores. B E, are attached to the pol es, and 
have  wires coiled round them ; a soft il'Otl ring, F F,  i s  
placed over the poles, a nd  in  frout o f  the d i aphragm. The 
objeet of this ring is to serve as a supplementary exci tor. and 
its object is to give to tbe lines of magnetic forec it di rection 
perpendicular instead of divergen t  to thc d i :t.p l l ragm ; by this 
arrangement t lHJ variations produced in the  magnet by the 
induction currents of tbe coi ls have a maximum effect on 
the diaph ragm ; i t  is to this arrangement that the clearneEs 
of defini t ioll of the Ader telephone is due. 

M. ll()." pi t allel'. in t h e  art ic le from which we arc drawing 
oll r i n fol'mat.ion, refC'r, to  a pecul iar property of the Ador 
telephone wbich we  canllot do hetter t han deal w ith in 
hi" ( JWll words : " 'Ve will now consider the new aconst i c  
dIcG!  w hich M I' .  Ader has  d i scovered ,  a n d  applied for the 
Il l'S!; t ime in the telephor. ic t ransmissiol l  at the E1cctr icu l  Ex
h ibit i llll . :Evcry one w h o  has been fortunate  enougiJ to il eal' 
the [ Clep llOllCS at the Palais de l 'Ill clll � trie has remarked that 
in l istening with both c:Irs at t he two telephones, the sound 
takes a slJec i a l  character . If rel i ef and local i zati on wh ich a 
single rece iver cannot produce. It. is a common experience 
tlmt, in  listening at a telephone ,  it is pract ically impo,sibl e  to 
h ave ('veil It vague idea. of the d i stance at which the person 
at the otlier end of the line appear, to be. To some listeners 
t h is d istance seems to be only a few yards. to oth e rs the voice 
apparently proceeds out of a great depth o f  t h e  earth . In 
this case there is nothing of the kind. As soon as the exped 
mon t.  commences the singers place themselves, in the mind 
o f'  the listener. at a fixed dis tance, some to the right and 
othel's to the left . It is ea�y to  foll ow t h eir movemen ts, and 
to ind icate exactly. each time that they change their position 
t he imaginary distance at which they appeal' to  be. Thi� 
phenomenon is very curions, it approximates to the theory 

of binauric1ar auduition, and has never been appl ied, we be. 
lieve, before to produce th is remarkable i I lus i oll to which 
may almost be given the name of aud i ti ve perspective. Hav_ 
ing explained tbis phenomenoll , we lllay consider its canse, 
whieh is a very simple one. In  order to realize it, w e  may 
recall the stereoscope, which allows us to sec objects in 

tbeir  natural relief. A simi
lar effect is produced to the 
ear, and may be explained by 
refe rring to Fig. S .  Each 
person ifi placed i n  front of 
a transm i tkr with tw i> tele
phones, which receive the 
impression from two dist i nct 
transmitters, placed a certain 
distance a part. These trans· 
mittel'S are grouped in pai rs, 
l alld o, 2 and 7, 3 and 8, 4 and 
9, and 5 and 10. Fig. 3 shows 
the complete arrangement for 
group 1 and 6. This group 
supplies sixteen telephones 
adapted for eight listeners ,but 
the transmitter 1 serves the 
eight telephones on the l e ft ,  
and the transmitter 6 the eight 
telephones on the right of the 
eight l i steners, A, E, C, to II. 
When the singer i s at the point 
A, the transmit ter 1 i s  more 
strongly influenced than the 

_ ansmitter 6; the left ear is, 
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therefore, more deeply impressed than the right ear, and the 
,singer appears to be on tile l eft to the eight list eners of the 
group. When the singer is at A, the transmitter 6 is more af· 
fected than the transmitter 1, and the singer appears to the 
right of the audirencc ; the,e aural impressions challge with 
the relative positions of the singers, and their movements can 
in this way be followed . " 

The use of the double conducting wire has becn necessary 
to obviate the effect of i nduction , and in this respect it has  
"been entirely suecessfu l ,  although of course i t  increases the 
cost of installat ion. 

It may be interesting to note that cxperiments have been 
made to connect the Theatre Franyais with the Bxhibition, 
but up to the present t ime thcse have not been successful ,  
<chiefly owing to the fact that the footlights create a power· 
ful upward current and interfcre with the vibrations to the 
transmitters. At the opera the footlights are closed at the 
top, and are burnt with a powerful down draught.-Engi-
neering. - ----- � �  -.... � ..... >-cl ...... _- ----

MISCELLANEOUS n,VENTIONS. 
An improved hermetical ly sealed paper package, admira· 

bly adapted for aromatic substances, such as spices, coffee, 
tea, also baking and yeast powders, and other 
materials injuriously affected by air or mois
ture, has been patented by MI'. Henry Olay 
Crocker, of Milwaukeo, �Wis. This  i nven tion 
eovel's both a process and the article pro · 
,;Iuced by the process. The mode of p roce· 
dure i s  as follows A package is  made of 
any desired kind  of paper and is filled with 
the material it is intended to contain ,  and 
then sealed in the ordinary mann er. The 
package is next steeped in a bath of paraf
fine, which effectually makes aU ihe joints of 
;the  package air and water tight, and closes its 
pores. Such package is then inclosed b.y an 
€xterior wrapper, which may he an orna
mental one. Only clean paper, it will be 
observed , i s  next to the conten ts, and  the 
paper being pasted before the pa rafline is ap· 
plied, a stable package is produced w i thout 
bringing the contents in d irect con tact with 
the parafline. 

An improvcment in siphons, which pro
vides for their being charged or started auto· 
matically at a g iven moment, has been pa· 
tented by l\Ir . •  J ames .J. Powers , of Brooklyn, 
�. Y. The invention consists in providing 
a tank siphon with an automatic valve at its 
outer end, whcreby on the water or other 
liquid roaching a gi ven level in  the tank, the 
weight of the liquid in the outer arill of the 
siphon w i ll open said valve and the coutents 
of the tank be discharged, the pressure of 
the l iquid keeping the valve open as long a.� 
the flow continues, but the valve closi ng  w hen 
the discharge ceases. To effect this action of 
the valve, it may be carried by a level' pro
vided with an adj ustable counterbalancing 
weight. 

A very useful improvement in  formers for 
making pulp pails has been patented by nfr. 
John W. Bartlett, of Grand Rapids, Mich. 
This improvement relates to conical formers 
upon which paper pulp pails are made. The 
object of the invent ion is to permit formation 
of the crease for receiving the hottom and 
the' chine at the same time the pail is  formcd, 
and to  permit removal of the pail from the 
COliC without injury. The inven tion consists 
in an expansible head composed of adjust ·  
able segmental plates, which are provided 
with flanges t.hat form the crease and ch ine of 
the pail, such expansible head being com
hined with a conical former, whereby the 
head may be expanded whi le the pail is bei ng 
formed, and withdrawn to permit removal of 
thc comple ted pail, w ithout marring the crease 
or the chine. 

$ tituf if i t  !mtti tau� 
the diameter of the saws, so that the stick of wood to he 
sawed may pass beneath the fo�wa]'d edge of said plate 
before coming in contact with the saws, whereby the stick 
will be inclosed between said plate and t.he hands when first 
struck by the saws, and will thus be preven ted from jump�  
ing out of place. Furthermore, to the forward part of the 
lower s ide of this plate are attached springs, which pass 
back between the saws, incline downward to the table, and 
terminatE< a l ittle beyond the rear edge of the pl atf', so that 
the stick of wood will be securely held until it has been 
severed by the saws and carried past them . These attach· 
ments  greatly improve the machine. 

An improved continuous furnace for treating ores has been 
patented by MI'. Amedee G. Sebillot, of Denver, Col . This 
improved furnace is designed to be used for treating ores, 
pyrites, and other minerals ,  and is to be used for roasting 
ores and minerals and convert ing them into sulphates, oxides, 
etc. The invention consists in a tunnel-shaped furnace with 
heat flues on the top and sides, and with rail s  on the  bot· 
tom, on which rai l cars rest, titling closely in the furnace 
and contai ning the ore or the ore and acid, the fumes and 
vapors prorlueed passing  through a side aperture into a flue 
which conducts them into a suitable condenser. The car 

the convex head of the stopper, that has a hole for the bore 
constructed to terminate in a shouldered recess in its base. 
Thus constructed, the st()pper is placed upon a shouldered 
pin which fits said hole and recess, and is secured at its 
lower end by a screw to the block. Said pin in revolving 
packs and smooths and thus finishes the inner surface of 
the bore of the stoppel' , and the recess in the block packs 
and smooths and fO finishes the convex head of the st opper. 
A l ever formcd with a socket to fit over an extended por
tion of this pin ,  and provided with a knife, is used to cut: 
the rabbet in the base 'of the stopper. These several devices 
perform their work accurately. 

. f  . .  � 
EBONY CABINET. 

The engraving represents an ebony cabinet of great beauty 
made by Herr TUrpe, of Dresden. It is an examrne of the 
highest order of art manufacture. The bass-reliefs are of  
pear wood, and the  sculptured figures are the  work of  a 
master hand. 

,. . . . . 
The Forn�ation of' Coal. 

All attempts to explain sati sfactori ly the formation of coal 
have thus far proved unsllccessful, though it is generally un -

derstood that it is tbe product of  the decolll 
position of vegetable matter . Just how that 
decomposition has been brought about che· 
mically is a matter which chemists have not 
as yet beon able to solve. The principal dif· 
ficulty has been that it has been im�possibl c 
to obtain a c'l ear insight into the chemical con 
st i tution of coal. It has been thought hi ther .. 
to, Hnd this is st ill the popular belief, that 
coal is in the main pure carboll . mixed with 
varying quantiti es of bituminous substances. 
It has heen generally bel i eved tha t ,  as the pro· 
duct o f  thc distillation of coal is principally 
carbon, it would be safe to conclude that free 
carbon actually does exist in coal. The fact 
that augnr, starch, etc. , under similar circum· 
stances, leaves a residuum consisting of car· 
bon has never been considered a proof that 
that element existed in these hodies i n a free 
state. It is wel i known that coals which may 
have the same percentage of carbon, hydrogen, 
and oxygen do not by any means, in coking, 
y ield the same prodncts of distil l ation, and 
we have a complet e analogy for this in the 
behavior of cellulose and starch when subject· 
ed to distil lat ion. Bvidence points to the con · 
clusion that coal is a mixture of many and 
com plex compounds ; and t.he difficu lty, 
amounting almost to an impossibility, of se· 
parating these compounds has much to do in 
rendering a chemical solution of  the ques· 
tions involved in the formation of coal a very 
arduous task. 

An improved machine for fluting hair, 
moss, and other substances for upholstering, 
has hccn pat ented by Mr . •  James Taylor, of 
New York city. In this machinc t.he material 
.0 be operated upon is dampened to make it 
flexible, and is spread upon a traveling feed 

EBONY CABINET MADE BY TURPE, OF DRESDEN. 

The production of coal by artIficial means 
is met by great obstacles, among which tho 
absence of all knowledge concerning the con
ditions  under which that process actual ly took 
place is the principal one. The question whe
ther the vegetable matter to which our coal 
veins owe their origin was amassed by drifting 
or was carbonized in situ, has been much debat· 
ed, and there has been much discussion on the 
point whether it was obtained from water or 
from land plants. Dr. Muck, of Bochum, in 
a recent work to wh ich we shall refer at 
greater length in the future, takes up the 
theory that algal have mainly contributed to 
the formation of coal. It is u rged that the 
remains of marine plants are rarely fOllnd in 
coal vein s, and that shells ,  etc. , are no t  often 
mct with. Dr. :Muck calls attention to the 
fact that marine plants decompose easily and 
completely, losing their form entirely ; and 
that the disappearance of the calcareous re
mains of mollusks is readily explained by the 
formation of large quantities of cr;rbonic acid 
gas during the process of carbonization. In 
aceepting the marine origin of coal it is not 
necessary to  resort t.o the assumption of im
mense pressure and h igh temperatures to ex· 
plain decomposition and the total destructi on 
of the structure of  the original substance 
Dr. nluck combats Frcmy's bog theory at 

apron, with its fibers longitudinal with the said aproll .  It is : contain ing the fresh ore is subjected to the least heat, and 
carried hy the apron beneath a feed roll er and up to and over I when a car with fresh orc is int.roduced all the cars are 
a hollow heated fluted cyl inder, and is pressed into the flutes ' pushed forward, so that the cars are gradually subjected to 
of said cylinder by an endless chain of smal l rol lers, arranged I a greater temperature as the ores approach a complete trans
to fit the flutes for about one-third of the surface of the i formation into oxides, etc. The invention also comprises a 
cylinder, whereby the fiber is fluted or corrugated and dried '  combination, in an ore furnace, with a series of cars having 
at one operation, and is delivered at the 0p;1osite side of the ' draught hooks, of a chain or rope, system of pulleys, and 
cylinder to that at which it was entered. connected windlass, for passing the cars along and through 

MI'. William A. Allen , of Jersey Oi ty, N. ,J. ,  has patented the furnace. In a fUl'l1aee constructed and provided as 
an improvement in machines for sawing kindling wood. described, the waste heat that has acted on tbe first ear acts 
This invention is an improvement upon a former machine on the contents of the other  cars and but little heat is lost, 
patented by the same party. In i t  the wood to be sawed is so that the process may be conducted very economically . 
fed on to a slotted tablc and carried by hands attached to a 'i\'Ir. 'Villiam Driscoll , of Taunton, Mass. , has patented an 
series of traveling endless chains to a set of parallel drcu� improvement. in mechanism for finishing stoppers for steel 
Iar saws which divide the wood as required. Arranged over I ladles. The improvement comprises a block which is de
the saws i s  a plate, sufficiently raised to receive t.he upper ; signed to be secured to a potter's wheel or ot.her revolving 
parts of the saws beneath it, and of a width equal to about , device , and which i8 fornlPd with a concave receRR to recPive 

length. His views are well supported by recent investiga
tions made by Herr P. F. Reinsch, who has examined 1,200 
sections of coal , coming to the conclusion that that mineral 
su hstance has not becn formed by the alteration of accu· 
mulated land plants. Herr Reinsch claims to have dis· 
covered that coal consists of microscopical organic forms of 
a low order of protoplasm ; and though he carefully exam· 
ined the cell s and other remains of plants of a higher order 
he computed that th�ey have contributed only a fmction of  
the matter of the coal veins, however numerous they may be 
in some instances. 

_. _____ u .. � • I .. 
DREDGING IN BARBADOS. -It will be seen by reference 

to an advertisement in this paper, that the Colonial Govern 
ment, Barbados, ask for proposals for an extensive amount 
of dredging in t.he harbor of  that bland .  Over five acres 
are to be dredged. 
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$titutifit �tutr i tau+ ("DECEMBER 3 1 ,  1 88 1 .  
. � . tI � 1 I Pure Grain Nicke l ,  Hailed and Cast A nodes, Nickel "'may be prepared by 'the introduction of a current of II (15) L. MeN, w rites : Can you gi vc the-�:Utlttiie:;l� an. .... ""'" tr�O';ut • Salts.  Greene, 'l'weed & <;0 . . 118 Chambers St. ,  New York. heated carbonic acid gas. The sup ematant l i qui d is , proper proportion of ingredlentH to make " good clear �---� --.-,------------��-"'.---�------�-��---'.--------- [ Safety Boilers . Sec Harrison Boi ler 'Yorks ady. � p. 412. m i xed w i th another quantity 

,

Of vinegar, ll fJed agai n  for II glass? I
, 

have t�'ied, upon reCOmm'3nd
,
a

,

tiOll - 60 graillB. 
'J'lle OlwrgefO'l' Insertion wuter this keaj is One ])ollar rrhe Medart Pat. 'Vrought Rim Pulley. se

,
e adv . ,  p. 412. the same process . sil rea, 20 grains l illIe, and 28 grains clay, but ins tead of 

a linejor each insertion ,. about eiqli.t 'words to a line . 1<'or Heavy Pmlchcs, etc . ,  sec i l lustrated ad yertisc. (7) A. A. U. writes : I have or had a slip a glass I ob t.ained a white stone. A. Fine h ard gl ass i s 

I of seleni t e  on a gla�s sl ide to sho,v vari ous colors I made from the foU()\ylng m a terials : Fine \vhite sHlHl Advertisements must be received at publica/i.on office ment of Hil l e s  & Jones, on page 413. , '1 Ib I '  d d \vUh the polarizer. 'l'he gla3s s lip got broken, and I (81 iea) l  29 . : best ca Cl ue so a, 18 I? ; q uickl illH\ 
as eal'ty as 1'kur8day llwrning to appear in next issue. I Pays well on f:!mall i nvesttnent .  - Stereoptieolls, Magic 

cal'efll l lv heated the shp and transferred it to anot her 3! lb . ;  niter, 1 lb . , b roken scrap gJa.ss (sanl(� quali t.y) , 
----���.-------.,.---� I I.Janterns, and Views illus'.Tating every subject for public .J b t 17 Ib A l b 1 � .  i f - - �-,-.--.. ------.--.- I exhibitions. J.Janterns for colleges, �unday schools,  and pi ccc of glass .  It looks just as it did before, hut a ou . leap ott e giasR 18 prcparel rom 

. At;G-USTA , G:-. ,  No�. B. 1881. h o m e  amusement . 116 page illustrated catalogue free.  d o e R  n o t  work . It look s n o  differen t from a piccc of common san dI 100 lb .  � soda \COmHlOtl ) ,  30 � \1'ood usllef.:,  
H. IV :Johns Ya11.11/acturvng Compan.y. �e!Jv York. I McAllister, ,\lanufacturing 0, Pti

,
cian, 49 .N assau St.,  N. y, gl ass. A. It has prohably been i llj ured by the heat� 40 ; pOt,f,(,:�r's clay, 100 ;  broken gla�s , 100, 

(J""T.:  W e  have uHed your patent A �hestos Roofing 
H \ l '  H I ' " I ' 13 an canno , be repa i re d .  (16) J T ]> \v r 'l tc" Pleaqe state nlan]'lCl' o f' on our bui ldings for six years, and find them to-day up- i Barrel, Key, ogs leae , Htave mac I y. �ee ae V. p . " . • . • . > , , • .  " ,  , , ' 

I f 0 tl ' oof l)f 1 (8',') C. 1' . V. ," I·j· les ·. FI"\"]', ]]!! lJC'('ll n, J'c'ader prodncing a w h i te paste alive w i th animalcules j ll H  parent y good o r  a s  Tunny years mo�e. n .  1 0  r Fin
, 

e
,
" Taps ancl

, ,
Dies

, 
in Oases for

, 
,JC\vc] ers, DcntiBts, :1. � '----' a 

OUl' burner-room the Rooting has been constantly sub- Amateurs. fJ1he Pratt & vVhitney ( '0 . . IIartford, Conn. of yonr pupel' for 1ll01'C than 1\-vcn ty years, ttud knovt'ing v i s i ble to,mlkcd e,ye. How l ong \VBI it take to prod u c(· 
jected to the fumes of burning sulph ur, an d has given I that it is j nRtly held in high fayor by many oth ei's in such ?  Several friendR Hnn my�e1f were sho :; u a Dat-'te 
UH e\�ery satisfaetion. rl'in subje�ted to the same usage I, J\l ineral Land s Prospect,cd, Artesian \Vell s Bored ) b y  simi lar t o  the above. A diBcm;�10n arose H S  t o  the lWlll" 413 this c i ty,  I kllO\V that an opinion expre�8ed ill your hccame worthless in less than a month. t Pa . Diamond Drill Co . Be/x ,12;� ,  P()t.t �villc,  Pa. :::J ee p. ' .  coiun1l1 s 'wo u l d  have due weight an d cons ideration wi th ner and ti me of its  production. A. Mix wheat flour j ll � ()  C .  B .  F .  I.OWE, Supt. and Ch emist. \ For hest 10\1' price Planer and .Mat� ner, and hltest your subscri ber,.;: here. Can you give u s  all arti cle in thin paste with a little yeast and cabbage \vater, and let 

'rite Constant C nnent Cure .--A rntional, well tried I improved S ash, Door, and Blin j :Macb lllcry, Senu for rclation to smoke cOIl snmlng 9 Or, i f not con�istent ,vith it stand in a warm place until it becomes q u i te pu trid 
cure for chronic diseases. Send for pamphlet to COll- , catalogue to Rowley & 1 I ermance. \-Villiamsport . Pa..  

y o u r  praeticcEl to do that, wil l y o u  give replieR to the .l\1.i x  this wi th water (or a l ittle c ommon vinegar) and 
stant Current Cure Co. ,  207 Main St.,  B uffa l o ,  N. Y. : C. B. Rogers & C o . ,  Norwich , Conn .• 'Vood Working following qneH t i ons in your Ans\1'e� to Corl'espOnden H; t :  exam inD .  'rhe time requirl� d to prepare such a pai:' te 

John A. Brashearl �lnnufacturer of Silvercd GlaRs Re_ I l\IaCllinery of every kind . �ee <ldv. ,  page 412 . Does a m ixture of Rteam and air jntrod uced into the under favorab l e  cond i tioJl8 lI eod not rxc�ed three day�, 
fleeting Telescopes and Specula, No. 3 Holt "t . ,  Pitts- ,  The Porter·Allen lllgtl S pecli S l eam Engine. South- fire box of a b oi l"f furnace have an injuriou" effect on (17) E. D .  asks : \Vill YOIl give me a recipe burg, Suutb Shle, Pa. work E'ounury & .Mach . Co . ,4�m Washington AV. , Phila . P. th e boilers ? If it does , ill what way and to ,yhat extent for makin g  a bronze or varnish such aH is u Bcd on e tf'<Ull Comb ination Holl and Hub bel' Co , 27 Barclay St. '  The New Lace Cmtar saves CORt on eacb side . Leather I bave b eard it stated that when steam is iuj ected into radiators to give them a brigil t gol cl color ? A. Give t h e  .N. Y. "\Vringer Rolls and. Moulded Goods Specialties. cut. Samp: e by mail� 5 0  cts. Green e,  r:rweed & Co.,  N. Y. a boiler fnrnace a chemical combination takes place iron a good coating of conlmon gold sizp. redllCl�d w i  t h  

Send for Pa.mphlet o f  Comp ilation of Tests of Turbine ffhe only econonlica1 and practical Gas Engine in thE between the steam and the coal. forming a gas or vapor oi l of turpentine so as to work freely from the brush . 
W ater W heels , Barber, Keiser & Co. ,  All entown, Pa. ma.rket is the new " Otto " Silent. built by Achleicher.  \vhi ch corrodes the adjacent iron. Is this the case, and ,"Vhen this coa ting has nearly dried lay on the bronze 

�letallic Letters and Figures to put on Fotlulry Pat- Schum m  & Co . ,  Philadelphia. Pa. Send for eircular . if .so, \-"hat if' the action ? \Vhut is your opinion in re- I powder (procu rable ill the market) so that every part ie: 
tel'nR, a l l  sizes. H. W. Knight, S eneca Fal1s, N. Y. Ore Breaker, Crusher, and Pulverizer. S maller sizeR gard to w�ing a sl ean1 jet, 01' a combined steam and ail' I erJvel'ed.  A fter stan di ng for an h our or 80 go over the 

List of M achinists in U"ited States aJod Canada, just rUn by horse power . See p , 413 . 'l'otten & CO. , Pittsburg. jet, for th e purpose? A. When steam is brought into work with a soH cloth, removing all excess of the pow-
cumpiled ;  price, $10. A. C. :F'arley & Co. ; Philadelphia. con ta ct with highly heated pUle coal in an engine fire del' and developing the l u ster of the coating by gen t.le l'ortable Po"\yer Dril ls .  Sec Stow Shaft adv . )  p. 413, box. earbon i e  oxide, carbonic add, b:yurogen, Vl1l;Or of fric tion. 
Lightning Screw Plates and Labor-saving rro ()l�, p. 380. �-��----.---�--- -----���--��- water, and nitrogen are the chief products. If air is (18) IT. 13. 1.. asks : ,Vill you please i uforlll Jj"'or Sale.-1 Engine Lathel Fitchburg, 7Y2 ft. x 1;) in . ; 
prjee, $'�hO. 1 Iron Planer, planes 7U ft. x 34 in. x 30in.� 
price, $550. A ddress Concord Axle Co., lnsherville , N .  H. 
Pre�Hes & Diet5 (fruit ca.ns) Ayar Mach. \Vks . ,  �al ern,N .J. 

Latest Improved Diamond Drill8 . Senel for circular 
to � ! .  C. BullOCk, 80 to 88 ,Market St., Chicago, Ill. 

i D,i ected above the fuel less carbon i c  oxide and hydro
gen pass off unconsumed. Ordinary coal, h o w evcr, Inc how to finish wooden panels for oil painti ng'S i n  tl�e 
n early al\vays cont�ains more or kss s u l p h ur, and the i natura� c

"
o] �r o� the

.
,y�o�S a�(� f�r 

(r
bl�Ck :. 

A. �Ol: wIl
,
l 

slliphurolls oxide formed in burning m.ay be changed hy i fiI�d dlrtCtlO�lR f.Ol r!lleh �mIltIn� In The PmntcI . 
contact w ith the steam to hydrmmlphuric ana sulphuric Gli der, and \' arll l s hcr's A ssI stant. ' Addl'e�s the bnok-
, ' j '  b I f h' 'I . . . . . II h ' . d i deale., who advertise in thi s paper. 

HIN'l'S '1'0 CORRESPONDENTS. au( " ,  o t .  l O W Ie  I IllJ llIe , ron, espeela .y w en mlxe 'I . I with Illnch aqneous vapor. The latter portions of a (19) W·. H. S. wntes : I have a separa te Telegraphic, E l ectri cal , and Telephone Suppli e�, Tele- N o attel�t l()n :yi l l  be p�id 1 .0 commun icationR unless I boi 1 er are \ however, not so apt to be corroded hy t hese ' B ink in my yu.rd into which t h e  depos i t  of my vmfer-m'aph Instruments, El ectric Bells, Batterie s, -:\I a.gnets. ae(�olllpmlled w lth the fnn I1ame and address of thc 1 as the portions furthe8t fron1 the fire. A steam jet  in II el08e t, empties.  It was d ug e ixtcen years ago, and has a \Vires. Carbons\ ZincR, ana Electrical ;\'l aterial s of every wr i ter .
.. , the fire box limy., ., therefore, ))rovo inJ' uriotlR to the boiler , 1 1' "llt e'Ull ejv bolt,()ID. For f' ourtee]l yea]'," no si,gn 0(' ,' 1 ', description. Illustrated catal ogue and price l ist,  72 u - d ] b ., <' .J ,-, 

pages, free to any address, .T. II.  Bunnell  & Co., 112 Names an alt re�ses of correspOlH ents WIl l not e in some cascio;' St:eam and air,or air alon e ,  introduced at fill ing \vas appal'ent �  s nddenly it began filling, ttnd i ll 
Liberty St.,  N. Y. gi ven to inqll irers.  the propel' time and in proper proportions, i �  effective . the paRi t\1'O yearH has had to be takcn o n t  three times � 

Wood· Working Machinery of Improved Design and We renew 0111' request that corresponden t,�, in referring 
(9) .T. NL K. asks : IR it possible to freeze Had the kit ehen refuse rnn into it, I could have easily 

\Yorkmanship. Cordesman, Egan & Co., Cincinnati, O. t o former �n:
wc;s 

l
or url-icles ,  

1
\\��1 l be ki nd. l

e n ollgh
b t

o 
pur e  alcohol 0'1' pure whisky ?  A. Alcohol could douht- acconn ted for the tro ub le in t.he grease forming a coat -

Clark & Heald Machine Co. S e e  adv. , p. 4.13. n;
ll�

e the �. e o  t 10 puper aIH 1e page, or t 1e num 
pr less be 14oli <iHicd , but it would reqnirc a tcmperature i ng on the bottom preventing the fluid portion from 

d I, I P H
O t. Ie ques 

d
lon '

t I . . .  d f 10\"er (ilan anv vet atta]'ned by artl'ficI'al me,ans. filtedng through the sand, but such is not the c,,�e. Abbe Bolt Forging Machines an a mer 0 ver am- COl'l'espon en S w l Ose l nqm rlCR 0 n o t  appear a t.er .J .J some persons have told me that therc is a substance ruers a specialty. S. C.  �'orsaith & Co . ,  Manchester, N. H . a reasonable time s h o u l d  repeat r.hem . If not I h en pllb· ( 1 0) W. N. W. writes :  Will you kindly which, if emptied i nto the s ink,  will evaporate a ll the " How to Keep Boilers Clean � "  and other valuable i n- liHhed , they may conclude that, for good reaKons, the tell me how to clean 01' whiten the white Ineda llions on flu i d  and l eave only the 80l id.  Can YOIl tell Ine what forma.tion for flteam users and engineers. Book of Editor declineH them . blue 'Vedgwood war e ?  A. AFI the �olors are burnt in mea1l8 will dispose of this flui d ?  A. Thi s is a common sixty-four pages. Dubli shed b.y Jas. Jj\ Hotchkiss, 84 Person ,., desiring special. i nformation which is purely . . ' 1 1 bl 1 th b Jobn St .. New York, mailed free to an"\.� address. f I h I ' I . lt 18 not .poSS] ) e to €aC 1 or rnnoye , em , save y i difficulty, due chiefly to the gra.dual cl ogging up of ;; 0 a persona c aracter, all( no t O t genera mt.er(� gt. mechatncal means , ench a'l th e  sand blast or scratch I the soil in the immed iate vicinity. A new cesspool or Cope & Maxwell �I'f'g C o . · s  Pump ad,' . ,  page 398. should remi t  from $1 t.o $5, according to the s ubj e c t ,  bru sh . I connection with a sewer trap are the onl y remedics WP as we cannOL be expcctClI to spend time and labor to (11) D. H. A. writes : 1 .  I wish to coat I know of. Supplement Catalogu e . -rersolls in pursuit of infor� 
nlation on any special engineering. mechanical, or scien
tific subject, can have catalogue of contents of the SCH
ESTIFIC A�n�H I CAN' HUPP'LI�Mg�T sent to thenl free .  
'Nle S UPPf,EMEXT contains length y articles embracing 
the wh01e range of engineering, mechanics, and pl1ysi� 
(3ul science. Address Munn & C o . ,  Publishers, New York. 

Saw �fill Machinery. Steams MIg, Co. See p . 397. 
Common Sense Dry Kiln. Adapted to drying all of rna· 

terial wh ere kiln, etc. ,  drying bouses arc used. See p.398. 
Supplee Steam Engine. See adv. p.  397. 
Punching- Presses & Shears for :,\'letal�workers, Power 

Drill Pres:;es. aU sizes .  Power and li·'oot Lathes.  Low 
Prices. Peerless I'unch & Shear Co.,115 S.Li berty St.,N.Y. 

obtain S tlch i nformatioJ1 without remunerati o n .  
Any nllmbers o f  the ScmNTIFIC AMERICAN SUPPLI<!

MENT referred to in these columns lllay be had at  t h i s  
oUice.  Price 1 0  cents each. 

Corre�pondcntB I'-;cnd ing sam p l e H  of minerals, etc . ,  
for l'xamlllation shonld be careful to d i st inctly mark or 
label t lleir specimell� so as to a\'old 0rr r in their identi
fication. 

small casl ings with some material that woulel be perma- (20) .T. P. asks : 1. Will rubbur (elaRtic) ll ent anel resis! the action of hot water. Is there any bands serve for making rubber eemellt ? A .  No; pnre materi al aB good as galvan ized iron, that wo uld be (unvul cani7.ed) ruhbpl' iH required. 2. About what il"'  cheapl�r t h a n  s a i d  materia.l ? A .  Z i I 1 C  is proba.bly t.he t.he per cent of chlorine gas contained in ordinary cheapest coating. 2 .  Please describe the process of chlorid e of l ime ?  A. It is verv variable ill the eomgalvalllzing. A. Clean�e the castings h� pickling them merc ial Elubstance it varies f;om 12  to 30 per cent .  m water t o  ,:lllch h a s  been add;d aboul t e n  " e r  c�"� of I When pnre, dry, frcshly prepared bleaching powd er s ulphurI C 3 CId, a�d scourmg w.Ith Rand: Aftt'r nIls1ng may contain 38'5 per cpnt of the gas. 3. What quan tity (1) J A C k I l t d I pass them th roug u  a strong shgh tly aCId aqueou s sOl n- 1 of commercial sulphuri c acid is necessary to set free • .  . ,. as s lOW 1(' can c�per an t i on of zinc chlorIde,  and then put mto a bath of melted the chlorine gas ' n  ord i n ary ('hi mid!' of lime ' A \_ put an ed�e on � p I ece of she�t st�el five n:ches I.ong zinc (contallled in a shallow iron pot over a furnace) I ] 
• ., 

. -,-
half an mcll w!de. and one ' 8Ixty-fourtll of an mch until  properly coated w i th zinc. The bath of zinc : one sa.m�l � lIlay �ontam m."ch more of the gas than an· 
m thickness A Steel in thi s  form is best h ardeued . ' , . I other It 18 ImpOSSible to gIve close fIgnres. The pnre " , . . " . shonld be covered W I th a layer of salammomac to keep dry freshly saturated substance would requ ire about in oiL It may be tempered by blazing off. It m�y be · f f f . . d 3 W Id h b ' 

Diamond Engineer, J. DickInson, 64 Nassau St • .  N.Y. brought to an edge on a wet grindstone. · 
1tS sur .ace . ree ro� �mc OXl e . . '

. 
Oll t 

.
e�e e I 1%' times its weight of the acid for its complete decom-

Pure Oak Leather Belting:. C .  W. Arny & Son, Ma- any 
.
0bJ estl�)�1 to h avmg a churn made wholly of tm . A. I

I position. 4. What is the proportion of glycerine tr> 
Dufa·eturers. Philadelphia. Correspondence soliei�ed. (2) A. D. N. asks how milch of which Yes , wood ] 8  to be preferred. glne for printer's rollers ? A. If the gl ycerine is oou-

The Beet con Btmcted low priced Engines arc built by , kind , and what num ber o f insula ted copper wire, to use (12) W. G. A. D. asks : Can you tel l me eentrated u�e abont eq ual parts of bo th , 
E. E. Roberts, 107 Liberty St., New York . Communicate. I in making a sound er-magn�t, 1 V. inch,:s long by X( inch how 

"
to m �ke the m� �ld: of. glu e  :nd 11l�l aSBe�; such a.s I (21 ) B. T. G. asks for the best and mOSl 

]j'or �lill Mach 'y & �I1n Furnishing. sec illuB . auv. p.896. ; core-to be one , alld Rom e tlme8 two lIlstruments on a Rod�ers u,�es for nml ... llle. hl� sta. � nettes . A . .  Ihe flexl- i practical lncth od of hluing tire holts and s t ove bol t s _  short line, probably from Oll e 100m o f  the house to all- b l e  moulds referred to are prepared as follows : G1ue, 8 A .  Run .YOUl' boito th rollQ'h all i nclined iron cylinder r{'-Split P u l leys at l ow pr.tces, and of same p,trength and r I 1 f '1 d . Q " 
appelll'lmCe as Whol e Pulleys , Yocom & Ilon's Shafting' other, A. , He eig It or ten ayers 0 81  k covere mSIl- I�. ;  n�ohlsses (New Orleans) ,  7 lb. Soak the gltw �ver volvini/: over a fire . The speed of the cylinder mll8t be 
Works. Drinl<cr St. ,  I ·h ilad elphia. Pa . Jated copper wire, No. 22. mght m a smal l  qllantlty of cold water, then melt It by regu lated with reference to its temperature . heat over a salt water hath, stir un til froth begir18 to 

Peck's Patent Drop Press. Sec allv. , page 398. (3) .J. E. K. ask8 : Oan you inform me rise, then .add and stir in briskly the molasse" p re. (22) E .  R. writes : If  "\V. E'. E . , "  No. 3! ,  of 
Hteam Hammers , Improved Hydraulic Jacks .  and 'fnbe how to get rid of roaches ? O nr b u i l ding i s  infes ted viously hear,eel. Continue to heat and stir I h e  m i xture , December 17, will  paint his slOv e with paint made of 

I£xpanders. R. Dudgeon.  ;)4 Columbia St. ,  New York . with them, We have tried a great many drugs, bnt for about half an hou r ;  then ponr. ' powdered black lead and IinBeed oil . and polish in Ihe 
Malle.!ble and Gray Iron Castings, all  descriptions, by with no effect. We a r e  mllIlllfactnrers o f  paper bags, d'  I I dry h e ' ll t ,  c I t tl and the paste breeds them . A. Use plenty of finely (13) L. MeN. asks : How can I obtain i or mary \ny w leI  . , WI JaV a samp e s ave lar 

Erie Mal leab l e  Iron Company, limited. }Jrie, I ' a .  
powdered borax allll dalmatian insect powder. Put a large cryst a l s  of boron ? I o btained sma i l  crystals by I

' may be lef
l.t ont in all lducls of weather without injur>-

Pree-ses & Dies. Ferracute Mach. Co. , Bridgeton, N. J. -
b ' d d . to the po Ish. small  quantity of borax in the paste. heating together 80 grains of oracic aCl an 100gralIlS I . 

ty!����:��:,��:��:I:�:t��n�r::��o�:::.t::'�!:����l� (4) J. S. B. writes : Please explain  the ��::��u���:�oli�
o���::e:io��ry ��:e��'����;��I�r���a�� (23) R V . •  T. writcR :  1 . I have a can nine 

manner in which the air hrake operates ill checking a inches high and .s i x  inches in d iamete r, made of heavy 
-1 to 40 II P. S team Engines, See allv. p .  3B2. 

railroad train. A. In the vacuum brake the exhanstion 
A. The largest crystals of boron are prepareel as foll ows : galvanized i ron, with a hrass falleet, in, aJ l j oints soldere,l 

Corruga.ted "Troll.gllt Iron for rrires OIl Traction En- of the air from behind the piston all<Hvs the external 1 ,500 gra.ins �f anhydrou s boracic aci d a.re closel y pow- secure. I wj �h to exhaust about one-third of the air it 
t " I  f II Llo)'d 'on & Co Pittsb'cr Fa dered and mixed ,vith 900 grains of metall i c  sod i um c u t  COllt "I'II�, ' bl' meall '"  of t h e  n il' pllmp, bu' I· t, fills a"al'n 1',1 gUles, e c . .  _' 0 e m rs. , . , ,� . , ' � . . air to drive the piston inward , carrying w i th it the into small pieces. T h i s  lnixtnre is introduced i nto a a Bh�rt �ime. H av: had it ;esoldered se�'eral t i�e�'-', and a Best Oak 'l'anncd Leathcr Bel r,illg Wm ,  F. Fore· brake levers , thns applying the brakes. In the a i l' cast iron crucibl e previ oll sly heated to bright redness : d ifferent faucet put in , but with the s ame effect. Can I' t pau�h. J r. ,  & Bros., 5ilt Jefferson ;� t . ,  Philadel ph iu, Pa.. brake the a.ir pre·ssnre c:::'eated at the locomot ive acts on 700 to tOO grains of solid, bn t previ ously fused sodium be made air tight, and by what means ? A. -Yes ', fill Hollston e Mac. C o . ' s  \\'oocl WorkingMach'y ad. p .  382, a piston connected with the brake. chlori de is placed on the top of the m ixture, and the the vessel w i th water uncleI' pressure to discover th e  Presses. Dies, Tools for working Sheet Metals,  etc. (5) NL JVL II. wants to know how to make crucible i s  covered, A s soon as the reaction is over, the leaks. which mark and secure with solder, after reliev. Fruit aIHI other Can 'I'ouls. E. W.  B l iss. Brook lyn. N. Y. a good quality of court plaster. A. Soak isinglass in a st i ll l i quicl mass is thorough ly stilTed with an iron rod i n g  the pressure. A well packed faucet must be used , 

Improved Skinner Portable EllgincEt. Erie, Pa . li ttle warIn water for seventy-four honrs, then evapo- and poured , while red hot. , in a slender stream into a 2. Is there any coat in.!?;' that could be a pplied to CaUV3 & 
Learn 'l'elegraphy . Olltfit compl l'te, $4.50. Catalogue rate nearly all the waler by gentle heat, dissolve the large and deep vessel containi ng waleI' acidulated wi th to make it air tight that wonld resist the pressure of 

free . . 1 . 11. Bunnell & Co , 112 Liberty St., N. Y. residue in a little proof spirits of wine, and strain the hydrochloric acid. The undi ssolved pulverulent boron the a tmosphere? A. Give the cloth several coats 0[' 
List 27.-Description of 3,000 new and seeond-hand whol e through a piece of o pen linen. 'l'he strained is then colll'eted on a filter and washed with acidulated rather thick alcoholic shellac varnish, allowing each te> 

Machines. now ready for distribution. Send sta.mp for maSH should be a stiff jelly when cool.  Now stretch a water until th e  boracic aci d  is got rid of, the washing I dry before another is put on. 3. I h ave a box contain_ 
same. S.C.Forsaith & Co.,Manch ester,N .II., and N. Y.city. piece of s i lk or sarsan e t  on a wo oden frame, and fix it being continued nnti l the boron hegins t o  run through ing one hllndred and twenty-five cubic feet made of 

tight with tacks or packthread. Melt the jel ly, and ap- lhe fil ter. It mnst be dried n pon a porous slab without wood with snfficient strength to frame work inside tr> 
ply it to the silk thinly and evenly,  with a hadger hair the application of heat In order to convert this sland the force of atmospheric pressnre. What is  the 
brush. A second coating must be applied when the amorphous into crystalliue boron it is mixed into a cheapest material i t could be covered with that will ex. 
first has dried . When both are dry, apply over the thick paste wi th water and packed tightl y into a cruci - elude air? I wish to exh aust air from the hox and rc
whole surface two or three coatings of balsam of Peru. ble with a piece o f aluminnm weighing about 90 grai ns tain it for a length of time at about five pounds pressnre
Plaster thus made is said to be very pliable and never in the center. ,The cover having been Inted on the within. A. You couid use the varnished cloth above 

Machine Knives for Wood·workillg l\fachinery, Book 
Binders, and Paper Mllls . Also manufacturers of Solo
man 's Parallel Vise, Taylor. Stiles & Co . . Riegelsville.N.J. 

For 'iachinists' TOOlS , sec Whitcomb's adv.,  p.  366. 
,,0,000 Sawyers wanted. Your fllll address for Emer· 

son's Hand .Book of Saws (free). Over 100 illustrations 
and pages of valuable information. IIow to straig)lten 
saws, etc. Emerson. Smith & Co . . Beaver Falls, Pa. 

breaks , crucibl e  is inclosed in a second one, the interval between described, sbeet metal, or lead foi l .  
the t w o  being filled with recently ignited charcoal. The 
outer crucible is next closed with a I uted cover and the (6) R. J. B. asks how white lead IS made. 

Telegraph, Telephone, Elce. Light Supplies. See p .  413. A. The mol ten lead is ponred through an iron sieve into 
a tal l k  filled with water, wherehy it is converted i nto 

For Pal. Safety Elevators, Hoisting Engines, Friction threads of one-sixth of au inch in thickuess, which are 
Clutch I'ulleys, Cut-otI Coupling. see Frisbie's ad .\p .  413. now placed in vats, each of which ho\(:s about 1 ,000 

Peerless Colors for :Morlar. French, Richards & Co. , threads. Vinegar is now poured over the lead, and im-
,1 : 0  Callowhm St .. Philadelphia, Pa. ,  mediately drawn o ff  again. Uncler the infhlenee ot the 

Gear Wheels for Models (l ist free) ; Experimental air and the vinegar adhering to the metaL the latter is 
Work, etc. D. Gilbert & Son, 212 Chester St., Phila. ,  Pa. , oxidized. The vinegar is now poured into the vat and 

Oould & Eberhardt's Machinists' Tools.  See adv. , p. 4 13. again drawn off, when i t carries away the acetate 
formed on the surface o f  the metal in solution. After 

l'�tevator�, Fl'ei�ht and Passenger, Sha.fting, Pulleys this process has been repeated a num b er of titnes. the 
and H angers . IJ . S.  Graves & Son. Rocbester, N. Y .  vinegar bas been transformed into a concentrated solna 

Engi nes,  10 to 50 H. P., $'150 to $500. See ad,·., p. 413. tion of basic acetate of lend . from which the carbonate 

(24) R. C. 00. ask : What will remove 
whole exposed for abont two hours to an intense white claret srains from white linen goods w i t hout inj uring 
heat. The tem perature is  then a l l owed to fall sJo;vly, the fabric ? A.  See directions under " How to Remo,"" 
and when cold the contellts of the inner crucible are Stains," in SUl'pr,EMENT, No . 158. 
digested with dilute hydrochloric acid, which dissolves 
out the aluminum, leaving the boron in large clear yel- (25) 'V . . J. McD. asks : 1 . What will make 
lowish or brownish octahedral crystals mixed with thick petroleum lubricating oil, that is dark colored, 
copper colored scales of boron and aluminum. ligh ter colored, or nearly transparent,without spoiling it 

for lu bricating? A .  S('C " Lubricants," page 41,  current (14) J. D. H. asks : What is the action of , volum e. 2. How j" the white paraffine obtained from 
alcoholic tincture. ou blue litmu s  paper which it turns ! the thick waxy substance that comes out of the wells, 
red ?  Pure alcohol bas no effect on it. What is the � and what is the process ? A .  Paraffiue in an impure 
cause of thi s ?  A. The tinctures (the extracts) yon bave ' state is separated from the oil by refrigerating or 
been experimenting with are dou btl ess sli ghtly acid .  " freezin!! " the fluid, lind cold pressing. It is  puri fied 
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DECEMBER 3 I ,  1 88 I .  J t itutifi t �mttitatt 
by resolution in fresh oil and reprecipi tated and sepa· 
rated by cold and preRsure. 3 .  How can pure paraffine 
be made to melt at a higher dl'gree of h eat w i thout 
otherwise destroying its properties?  A .  Its melt:ng 
poin t cannot be el evated withont altering its properties 
in some degree . 

l OFFICIAL. ] 

I N D E X  O F  I N V E N T I O N S  
I'OR WHICH 

(26) F. W. , Jr. , writes : I see in some news- L etters Patent or the United States were 

papers notices of , .  ozone " for preserving- fruits , Granted in the Week Endin� 
meats, etc. Can you give yonr opinion as t o  i ts Yalue, 
method of preparing, applying, expensc, and ally otber November 29, 1881 ,  
information you may b e  willing t o  s uggeet i n  regard to 
preserving frnits ? A. We have no knowledge of any I AND EA CI-I BEARING TI-IA'1' DATE. 
practical process for preserving fru i t ,  etc , wherein i LThose marked (r) are reissued patents.] 
ozone is employed, The liquid preserving agents called , _____________________ _ 
ozone preservatives, etc . ,  are commonly solu tions in 
water of the sulphites of lime and soda potassa or am- A printed copy of the specification and drawing of any 
monia. Aside from the cost of producing ozone thi s  patent in the annexed list, also of any patent issued 
substance, though a di6infrctant,  is not a preservative since 1866, will be furnished from this office for 25 cents. 
agent in any scnse. In ordering please state the numbe:r and date of the 

(27) F. G. asks : 'iVhat can be used to pre- patent desired and remit to �!unn & Co., 37 Park Row, 
ven t store show windows from sweating when the gas New York city. We also furnish copies of patents 
is  being l i t  in the eveningt I have taken the gas out granted prior to 1866 ; but at increased cost, as th e specl
and put in a ventilator, still they sweat and are of no flcati ons not being printed, must 1)e copied hy hand. 
use in the evening \vhen we want to nmke the lTIOst 
show. A. Apply t o  the glass evenly a slight film of 
pnre glycerine, and yon win not he troubled by the 
i ' sweating " complained of. Glycerine used in t h i s  
w a y  wiJ l also prevent t h e  formation of frost on the 
glass i n  cold weather. 

(28) J. W. C. asks : What. l i quid or liquids 
will penetrate rubber? A. Try pure bisulphide of car
bon or b enzole. Iu th ese rubber (if pure) first swells 
and then di ssolves If 15 per cen t of absolute alcohol 
is mixed with these l iquids the rnb ber does not go into 
solution. Vulcani;..>;ed rubber swella up wi thout dis
solving in these Jiq uids. 

Air blast, S. W. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,!Y13 
A lbum clasp, E. S. Glover . . . . . . . . . . . . . . . . . . . . . . . . . .  250,066 
Albumen, manufacturing, U. H. Hillman . . . . . . . . . .  250,071 
Alloy, inoxidizable, P. De Villiers . . . . . . . . . . . . . . . . . .  250,3W 
Amalgamator, P. B. Wilson' . . . . . . . . . . . . . . . . . . . . . . . .  250,318 
Annunciator case, telephone, J. Fearey . . . . . . . . .  , . 250,140 
Annunciator, electro-magnetic, J. Capron (r) . . . .  9.946 
Auger, earcQ., W. J. Sherman . .  . . . .  . . .  . . .  . .  . . . . . . . . .  250,293 
Ax handle attachment, W. S. Bugg . . . . . . . . . . . . . . . .  250,198 
Axle box cover. D. A. Bolt . . . . . . . . . . . . . . . . . . . . . . . . .  250,19. 
Axl e, vehicle, H. Dugan. . . . .  . . . . . . . . . . .  • . . . . . . . . .  250,221 
Bag holder, V. Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,315 
Bales of fibrous materiaJ, reducing, P. K. De-

I derick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,135 (29) A. L. Y. asks : Please give a good re- Bal l .  See Target ball.  
cei pt for a coi ogn e. A. Alcohol 95 per cent, 1 quart ; Battery. See GalvaniC battery. 
o i l  of  cedrat, 9 dmchme ; oil of thyme, 2 drachms ;  oils Bed lounge lOCk .  Ott & Madden . . . . . . . . . . . . . . . . . . .  250.097 
of bergamot and lemon. 6 drachm, ; oi l  of Portngal, 4 Bit stock, Q. S. Backus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,017 

arachms; oils of neroli ,  vervain ,  and ro�emal'y, 2 Bit stock, L. J. !Jakel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.186 

drachms ; oil of mint, 2>1) drachms ; ean de melisse, 2 Bl otting case, F. R. Grumel. . . . . . . . . . . . . . . . . . . . . . . .  250,23. 
Blowing machine, J. E'. Bender . . . . . . . . . . . . . . . . . . . . . 250,124 

drachm s :  tincture of musk, 24 drops. Mix , and after Board. See Electrical switch board. 
standing twenty-four hOllr filter till clear. ; Boiler. See Hot water and steam boiler. Steam 

i boiler. (30) J. N. asks : 'iVill you please let me Bolt threading dies, cutting, H. E. Coy . . . . . . . . . . . 250,13. 
know in your Notes and Qneries column how to make It Book, scrap, 13 . J. Beck (1') . . . .  . . . . . . . . . . . . . . . . . . . . . .  9,952 
dip for brass wire, 10 be used in bird ca;2;es? One that Boot and shoe attachment, W. W. Stewart . . . .  250,108 
will prevent the wire from corroding or getting dirty. Boots and shoes, removable lining for, E. Waite . .  250,11 4 

A. Seed lac, dragon's blood. annatto, and gamboge, of Boring holes in cbair legs, macbine for, F. F'. 
each, 4 0z ; saffron ,  1 oz. ; wine spirit, ten pints . Tri- I Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 250,1�7 

t t t tt d d' t f I d ' th Bottle s(.opper, S. S. Newton. . . . .  . .  . . . . . . . . . . . . . .  250,163 
�ra e o�e . ler an :ges . or seVf<ra a ys , Wl occa- Bottles anel j ars, handle attachment for glass, slOnal stlfrmg. Then stram for use. I J. C. Morris . . . . . .  . . . . .  . . . . . . . .  . . . . .  . . . . .  . . . . . . .  250,276 

(31 )  Q. L. asks : Can caoutchouc which Bottles, etc.,  packing for, O.  Long (1'). . . . . . . . . . . . . . .  9,948 

haB been dissolved in carbon-bisulphide and then mixcd Box: See Cuff box. Egg box. 
with the right proportion of sulphur, be vuleanized to Brake. See Car brake. 

make ebonite ? A. As we nnderstand you , yes-the pro. 
Button, d etachable, J. C. Blake . .  . .  . . . . . . . . . . . . .  250.130 
B utton or stud, sleeve or col l ar,  N. Nel son . . . . . . . .  250,�77 

cess is covered by several patents.  2. In vulcanizi ng Button, separable. H. Lawrence . . . . . . . . . . . . . . . . . . .  250,082 
rubber. is it necessary that steam heat be nscd , or will Camera, W. �r .  De Voe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,214 
dry neat do as well ? A. Dry heat will do, but s team Can. See Refrigerator can . 
can be nsed to better advantage. I Can filling machine, B. Sewall . . . . . . . . . . . . . . . . . . . . . .  250,172 

, Candle sheath, H. R. Harper . . . . . . . . . . . . . . . . . . . . . . . .  250,145 (32) E. A. E. asks : How is water gas mad e ;  , Cane mill, Fiel d & Magee . . . . . . . . . . . . . . . . . . . . . . . . . .  250,141 
is it used for lighting, or only for heating ; will  it con- Car brake. Kearney & Davis . .  . . . . . . . . . .  . . . . . . .  . .  250,258 

dense by con,eying it  in pipes undcr ground 1 ,000 feet ; Car, cattle, N. P. \\· ilkerson . .  .. . . . . . . . . . . . . . . . . . . .  250.120 

who are manufactnrers of it ? A. Water gaB,  so called. Car pusb er, J. Pennycook . . . . . . . . . . . . . . . . . . . . . . . . . .  250.168 

is made by passing dry steam tbrough a column of Car, slecPlr:g, J. M. Forbes . . .  " . . . . . . . . . . . . . . . . . . . .  250,224 

h' hi d I . . . : h f Car, stock, IV. S. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,251 19 ! he.ate coa eontmucd In aI� illr-�lg t �rl1ace . . A Carriages. reversible handle for chil dren's, J. gas rIch m hydrogen and c"rbomc oXlde, mlxed W Ith I Zimmermann (1') . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,955 
carb Jnic acid, results. The latter i mpurity, together Cart, breaking, J. V. Upington . . . . . . . . . . . . . . . . . . . . . 250,303 
with others derived from the coal , are purified by wash- : Cart, manure dumping. E. Price . . . . . . . . . . . . . . . . . . . .  250,282 
ing in water and passing over quick-lime. For illu- I Case. See Annunciator case. Blotting ca.se. 
minating purpose" it requires to be mixcd with another Caster, M. B. Schenck . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  250,290 

gas-derived from petroleum -very r ich in hYdro-ear- I' Casting�, core for forming screw threads on, G. 

bans. When properly prepared, very l i ttle of it con- Cb 
C
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t 
. . . . . . . . . . . . . . . . . . . . . . . . . . 250,206 

es . ee rac er c es . 
denscs under ordinary conditions of temperature and Cigar lighter. electriC, Mott & Stern . . . . . . . . . . . . . . . .  250,094 
pressnre . Sen our adver tiSIng col umns for addresses of Clasp. See A lbum clasp. 
those interested in this process. I C l evis for elevators, suspension, C. M. Mallory . . .  250,090 

(33 F D H 
. 

A 1 8 . Clotbes drier, A. II. Stephens . . . . . . . . . . . . . . . . . . . . . .  250,295 
) . . . w ntcs : pu ley Inches · Clutch for pulleys and hOisting engines, friction, 

diameter is driven by belt from It pulley :{6 inches diam- I H. E .  Armitage . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  250,182 
eter, making 230 revolutions . Against this helt Coffee, aging and improving the q uality of, C. S. 
presses a pul ley 6 inches diameter. How many revolu- I PhiliP� . . . . . . . . . . . . . . .  

: . . . . . . . . . . . . .  : 
'
: . . . . . . . . . . . . .  250,100 

tions does the 6 inch pulley make, and what is tbe rule I Coffee. agmg and maturmg, C. S. Phl : 'PS . . . . . . . ... .  250,099 

for finding the same ? A. The speed of the belt is  the ' Coffins mto graves, devlCe for lowermg, W. KOlS-

.ame as that. of the periphery of the driving wheel ,  and I 
C l

�ng . .  : . ·t . .  " 'f . .  · . .  ·
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· . .  · :  . . . .  
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0,259 

h I · d f I d d d _ 0 , appara us or pro ucmg. . . eyer. . . . .  <.l ,158 t e re .atl:-e spee s 0 t _le riving an riven wheel i s Colors for ornamenting fabriCS, preparing, \"'". H. 
as thetr dmmeters. E g . . 6 : 36 : :  230 : 1380. The speed R. Toye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,302 
of the 6 inch pul ley is 1380 revolutions per minute. Colors, manufacture of rosaniline, J. Holl iday . . 250,247 

MINERAI,S, ETC. -Specimens have been re
cei ved from the following correspondents, ano 
examined.  with the results stat.ed : 

M. C.-It is powdered slate or argillaceous rock con
taining iron sulphide-and possible traccs of precious 
metal s - an assay would he necessary to ascertain what 
value (if any, it has as an are. 

NEW BOOKS AND PUBLICATIONS. 

THE ST. NICHOJ�A8 MAGAZINE. NEW 
York : Published by the Century Co. 

Colter, rOlling, D. W. Hughes . . . . . . . . . . . , . . . . . . . . . .  250.2.9 
Comb, A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25a,298 
Congelation of water, etc., faCilitating the, O. 

Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • . . . . . . .  250,235 
Coop or crate, O. Col lins . .  . . . . . . . . . . . . . . . . . . . .  . .  . .  250,205 
Cork fastener, bottle. J. Walker . .  . ,  . . . . . . . . . . . . . . .  250.310 
Cornstalk cutter, A. Cherry . . . . . . . . . . . . . . . . . . . . . . . . .  250,051 
Cotton picker, IV. Lee . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . 250,267 
Coupling. See Hose coupling. 
Cracker cbest, D. W. Mills . . . . . . . . . . . . . . . . . . . . . . . . .  250,159 
Crane, travelIng, J. Walker . . . . .  . .  . . . . . . . . .  . . .  250,312 
Crib, folding, Wilbur & Hungerfo�d . . . . . . . . . . . . . . . 250.119 
Crimping iron cabinet, M. A. Kaler . . . . . . . . . . .  : . . . . .  250,2,56 
Crucible furnace, G. Nimmo . . . . . . . . . . . . . . . . . . . . . . . .  250,Jl95 
Crushing and mixing granular and pulverulent 

It is impossible to speak in too high terms of eulogy material, macbin e for, P. H. Bracher . . . . . . . . . . 250,1 97 

of St. Nicholas. It is confessedly unapproached and Cuff box. I. P. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,113 

nnapproachable in its pecnliar field It i s  a marvel of Cuff hold er, E. A. RObbins . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.170 

f . b h d " rt 
. 

II ' .  Cuff or collar fastening. M. Loomis . . . . . . . . . . . . . . . .. . 250,268 per. e?tlOu, . ot as
. 

reg�r s l tti 1 erary .e.xee ence, Its ' Cul tivator, wheeL F. O. Williams . . . . . . . . . . . . . . . .  25!J, 1 80 
artlstl C  mertt, and Its slUgalar adaptabliity to the re - , Curtain fixture, W. A. Bowyer . . . . . . . . . . . .  . . .  . .  . .  �50,196 
qllirements of an eager and alert generation of yonn? : Curtain roller. spring, B. I. Hicks . . . . . . . . . . . . . . . _ . . .  250,244 
readcrs. !I Cutter. See Cornstalk cutter. lII eat cutter. Plow 

The volumes for 1890 81, now before us maintain the cutter. Stalk cutter. 
Thigh standard set for the guidance t>f th�se who have ! Dental Dlate, J. G. Yemen . . . . . . . . . . . . . . . . . . . . . . . . . . 250,320 

devoted their bes, talents to th e production of St. I D�si.ntegrating mill, L. �', Bennett . . . . . . . . . . . . . . . . . .  250.125 

Nicholas. The index contains the names of some of I D,v,ded rmg or link, H. 1 .  Booraem . . . . . . . . . . . . . . .  250,195 

th f 't f h ' Door hanger, S. Ide.. . . . . . . .  . .  . . . . . . . . . . . . . . . . .  250.252 e orcmost wn Brs 0 t e land, such as Rossiter John- Drier. See Clothes drier. Fruit drier. son ,  who ha� s truck an entirely new vein in story writ- Drying rack, adjustable, J. R. Moore . . . . . . . . . . . . . .  250,160 
ing for boys . Wil liam O. Stoddard, Felix L. Oswald, Ear piercing InstrUment. F. X. Xavery . . . . . . . . . . . . . 250,121 
Frank Slockton's irresistibly funny fairy tales , Mrs. Egg box. J. L. Stevens .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,296 
Dodge's " Jingles , "  and the clever sketches coutributed Egg tester, W. S. Sanderson . . . . . . . . . . . . . . . . . . . . .  . .  250.105 
hy Emily Huntington Miller, Lucretia P. Hal e, Susan Electrical switch board, T. W. Lane . . . . . . . .. . . . . . . .  250,081 
Cool i dge, and others, are enough to make the reputa- Electro-magnetic device. E. Thomson . . . . . . . . . . . .  250 .175 

tion of any magazine for young people It may be Elevator buckets, double seamer for, F. H. C. 
tr I 'd th t th b d '  I f th E r h k Mey . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,093 • II Y S81 a e oys an glr S 0 e ng lS -spea - Elevator buckets. forming the bodies of, F. H. C. mg race have now . presented to them, in the annnal lIIey . . . . . . . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  250,157 
VO lumes of St. Nzcholas, the best work by the best Embroidering and sewing machine. E Cornely. 250,325 writers for young people. Enameled ware, etc., E. C. Quinby . . . . . . . . . . . . . , . . .  250.102 

End gate, wagon, H. H. Perkins . . . . . . . . . . . . .  ' . . . . . 250,280 Saw blades by sand bl ast, apparatus for polishing, 
Engine. 8ee Traction engine. 1£. C. Atkins. . .  . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  250.185 
Fabric. See Textile fabric. Saw guide. band, H. ,I . Kimball . . . . . . . . . . . . . . . . . . . .  250.078 
Fabrics, ornamenting, W. H. R. Toye . . . . . . . . . . . . .  250,301 Saw handle, A. J. Doane . . . . . . . . . . . . . . . . . . . . . . . . . .  250,217 
Faucet, 11\ C. JoJi llis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.085 Saw tempering apparatus, E. C. A tkins . . . . . . . . . . . .  250 184. 
Fence, barbed, T. H. Dodge . . . . . . . . . . . . . . . . . . . . . . . . .  250,219 Sawing machine ,  D. Barry . . . . . . .  , . . . . . . . . . . . . . . . . . .  250 .191 
Fence wire. barbed. p, P. Hill. . . . . .  0 . . . . . . . . . . . . . . . . 250,070 . Sawing machine. drag, G, B. Durkee . . . . . . . . . . . . . .  :.!iiO,136 
Fence wire stretcher, J. F. Landers • • . • . . . . • . . . . . . •  250,264 II Seams of sheet metal CI1llS .  machine for making 
File cutting macbine, J. H. Schaal . . . . . . . . . . . . . . . . . .  250,111 the, F. M. Leavitt. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  250,266 
Firearm, breech-loading. Ii'. Beesley • . . . . • . . • . . • • • •  250.189 Separator. See Ore separator. 
Fishing reel, J. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,165 Sewing machine, T.  Carey . . . . . . . . . . . . . . . . . . . . . . . . 250,053 
Fishing rod, T. H. Chubb . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,20. Sewing machine corder. E. D. Fel lows . . . . . . . . . . . .  250,062 
fj"'orging rear forks of bicycles, die for, H. T. Sewing machine embroidery att:.;chment, R. :M .  

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,289 Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.288 
Fruit drier, A. W. Walker . . . . . . . . . . . . . . .  " . . . . . .. . . . .  250,309 Sewing machine motor, R. Whitchill, Jr. (r). . . . .  9,949 
Fruit press, D. H. Whittemore . . . . . . . . . . . . . . . . . . . . .  250.317 Shaft hanger and hox, A. Loehner . . . . . . . . . . . . .  250.:J88 
Fucl ,  artifiCial , Walker & Brott . . . . . . . . . . . . . . . . . . . . .  250,115 Sheet metal , machine for squaring, E. Jordan . . . . .  250,254 
Furnace. See Crucible furnace. Glasshouse fur.. Sheet metal pipes, machine for threading, W. W. 

nace. Crane . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 250.209 
Furnace for burning solid fnel, C. Gearing . . . . . . . .  250.064 Sheet metal, press for working, E. Jordan. . . . . . . .  250,255 
Furniture polisher, J. Swensson . . . . . . . . . . . . . . . . . . . .  250,297 Skat.e, H. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,059 
Furs and articles thereof, making skinless, Koch, Skate, roller, II. M. yates. . . . . . . . . . . . . . .  . . . . . . . . . . . 250.319 

Jr . . & Burgmiiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,262 Sleigh, T. F. W estervelt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.314 
Galvanic battery, L. D. McIntosh . . . .  . . . . . . . . . . . . .  250,155 Snap hook. W. S .  Truitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.112 
Gas lighter, electric, W. R. Nutting . . . . . . . . . . . . . . . . .  250.279 Snow, heating apparatus for melting, C. Delafield. 250,212 
Gate. See End gate. Snow plow, W. IV. Osborne . . . . . . . . . . . . . . . . . . . . .. . . .  250,164 
Glasshouse furnace, J. J. Gill (1') . . . . . . . . . . . . . . . . . . . .  9,950 Sol dering machine. can, H. R. Robbins . . . .. . . . . . . . .  250 ,285 
Glove for husking corn. W. E. Hall . . . . . . . . . . . . . . . . .  250.068 Soldering side seams of cans, machine fOf, E. 
Glucose, manufacture of, W eber & Scovell . . . . . . . .  2501111 Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,096 
Gold saving apparatus. N. H. Falk . . . . . . . . . . . . . . . . . .  250.�23 Sower and fertilizer distributer, seed, H. P. 
Grain binder, J. F. Gordon . . . .  . . . . . .  . .  . . . . . . . . . . . .  250,231 Tenant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.299 
Grain rueter, R. Forward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,226 Sp�rk arrester, C. H. Waters . . . .  , . . . . . . . . . . . . . . . . . . .  250.313 
Grinding mill, J. Higginbottom . . . . . . . . . . . . . . . . . . . . .  250,245 Spike. J. B. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,187 
Handle. See Saw handle. Umbrella, parasol, or Spinning and reeling silk, machine for, J. E. 

cane handle. Tynan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,177 
Hanger. See Door hanger. Shaft hanger. Spool holder, 1. Dimock . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,216 
Harrow, T. Haxton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,242 Spring. See Vehic l e  spring. Watch case spring. 
Harrow, spring tooth, G. L. Gilkey . . . . . . . . . . . . . . .  250,065 "talk cutter, W. S.  BoUver. . . . . . . . . . . . . . . . .  . .  . . . . .  250,050 
Harvester, J. P. Manny . . . . . . . . . . . . . . . . . .  250,2:0 to 250,272 Stand. See Tclephone stand. 
IIats, machine for beating napped, G. Yul e  . . . . . . .  250,321 Starch. machine for reducing, R. W. Graves . . . . . .  250.143 
Hay gatherer or loader, E. Bamberger . . . . . . . . . . . .  250,123 Station indicator, Hackney & Hudson . . . . . . . . . . . . .  250,236 
Headlight, locomotive, J. M. Kelly . . . . . . . . . . . . . . . . .  250,260 Steam boiler, S. L. Hill. . . . .  . . . . . . . . . . . . . . . . . . . . .  250,146 
Heating water over lamps or gas, device for, C. S. Steam con l ensing apparatus, J. Charlesworth. . .  250,203 

Tallmadge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,111  Steam ellgine reversing gear, A. J. H aag (r) . . . . . .  9,951 
Hol der. See Bag h o l der. Culf holder. Rein Steering apparatus. steam, G. Il. Reynolds . . . . . . . .  250,103 

holder. Spool holder. Stereotype locking device, E. P. Brown . . . . . . . . . . . .  250,052 
Hook. See Snap h ook. Stocking. elastic. D. D. ;\01. ill aster . .  . . . . . . . . . . . . .  25U,IM 
Horse detacher, R. W. Clendening . . . . . . . . . . . . . . . . . .  250,057 Stockings, manufacture of, L. S,  Cox . . . . . . . . . . . . . . . 25O,2!Y1 
Horseshoe weight attachment, J. Harney . . . . . . . . .  250.240 Stopper. See Bottle stopper. 
Hose coupling, I,. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,22. Storage tank for petrolenm, F. H. Benton . . . . . . .  250,19D 
Hot water and steam bailer, Livingstone & Stove base, J. K. }l cLaughlin . . . . . . . . . . . . . . . . . . . . . .  250,274 

"·right . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.087 Stove cover, M. G. Carleton . . . . . . . . . . . . . . . . . . . . . . . . .  250,200 
llluminating apparatus, C. M. Lungren . . . . . . . . . . . . .  250,089 Stove, heating, J. R. Graves . . . . . . . . . . . . . . . . . . . . . . . 250,067 
Indicator. See Station indicator. Stove. hot bl ast, F. W. Gordon . . . . . . . . . . . . . . . . . . . . . 250.230 
Inkstand. C. De Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,213 Stove, etc., lifter. T. S. Lindsay . . . . . . . . . . . . . . . . . . . .  250,086 
Jack. Sj�e IJiiting j ack. Stove, Oil, A. Krause . . . . . . . . . . . . .  . . . . . . . . .  . . .  • . . . .  250,2.63 
Knife. fork, and spoon, combined, F. Praunegger. 250,281 Stove or range, cookin�. L. L. Culver . . . . . . . . . . . . . 250.210 
Knitting machine cam lOCk, A. ll . Dodge . . . . . . . . . .  250,218 Stove polish, F. A .  Page.: . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,098 
Lamp, G. Bohner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,049 Sug-ar and sirup, manufact.uring, Weber & Scovell 250,118 
Lamp, electric, L.  K. Rahm . . . . . . . . . . . . . . . . .  250,192, 250,198 Sugar, process <?f and apparatus for mixing glu-
Lamp. electriC, E. M. Fox. . . . . . .  . . . . . . . . . . .  . .  . . . . . .  250.227 case with carie, S. M. Lillie . . . . . . . . . . . . . . . . . .  250.084 
Lamp, electric, J. H. Irwin . . . . . . . . . . . . . . . . . . . . . . . . 250,149 Swimming apparatus, W. K. Kidder . . . . . . . . . . . . . . . . 25J,!Y17 
Latch, gate, F. N. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,091 Switch and signal apparatus, C. H. Jackson . . . . . . . 250,075 
T ... evel , spirit, G. Egart . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  250.061 ''rabJet, blotter, It. B. Holmes . . . . . . . . . . . . . . . . . . . . . . .. .  250,327 
Level ,  spirit, F. Kraengel. . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,080 Tanning hides, W. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.241 
Lifter. See Stove. etc., lifter. Target ball, J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.101 
Lifting and weighing deVice, A. A rnot . . . . . . . . . . . . .  250,183 Tel egraph, automatic, R. K. Hoyl e . . . . . . . . . . . . . . . . . .  250,132 
Lifting jack. J. C. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,188 Telegraph, chemical, G. A. Hines . . . . . . . . . . . . . . . . . .  250,147 
Light. See Headlight. Tel egraph instrument, W. A. Shaw . . . . . . . . . . . . . . . .  25U.292 
Lock. See Bed lounge lock. Knitting machine Telegraphic relay, O. Lugo . . . . . . . . . . . . . . . . . . . . . . . . .  , 250,269 

cam lock. Telegrapbic transmitter, S. V. Essick . . . . . . . . . . . . . .  250.138 
Lumber trimming machine, W. B. Swartwout . . . . .  250,17. Telephone receiver, H. E. Waite . . . . . . . . .  25U,305. 250,308 
Maize, treating. L. Chiozza (r) . ·. . . . . . . . . . . . . . . . . . . . . .  9.947 Tclephone, speaking, F. lllake . . . . . . . . . . . .  25O,126 to 250,129 
Meat cutter, G. P. Treulieb (r) . . . . . . . . . . . . . . . . . . . . . .  9,954 Telephone stand, J. A. Seely . . . . . . . . . . . . . . . . . . . . . . .  250.291 
Mechanical movement, J. M. Griest . . . .  . . .  . . . . . . . .  250,233 Telephone transmitter, H. Hunnings . . . . . . . . • . . . .  250,250 
Mechanical movement, Porter & White . . . . . . . . . . . 250,169 Telephone transmitter, H'i!E. Waite . . . . . . . .  25O,3!Y1. 250,308 
Medical compound, IV. II. Eaves . . . . . . . . . . . . . . . . . . .  250,222 Telephonic relay and repeater, C. A. Randall . . . . . 250,283 
Meter. See Grain meter. Textile fabric from bamboo, cane. etc., RobbIns 
Milk and cream, apparatus for preserving, F. Ill. & Southmayd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.286 

Slutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,294 Thrasher arid separator, combined, H. Hardgrove 250,069 
Mill .  See Cane mill. Disintegratiug mill. Grind- Thrashing and separating machine, grain. Huber 

ing mill. & Strobel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250.2.8 
Mirror, E .  G. Gollner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,229 Thrashing machine, J. I. Case et al. . . . . . . . . . . . . . . . . . 250,133 
Mirorrs, device for suspending, A. Iske . . . . . . . . . . . . 250,074 Tie for supporting header j oists, B.  F. Ellis . . . . . . . .  250 137 
Moulding machine, gear, J. Wal ker . . . . . . . . . . . . . . . .  250,311 Tire upsetter, F. K. Col lier . . . . . . . . . . . . . . . . . . . . . . . . . 250.324 
Mortar for laying bricks, etc . ,  Arrouquler & Torpedo boats, gas expansion chamber for. G. E. 

Barrett . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  250,122 Haight . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  250,144 
Mortising machine, chair leg and arm, F. F. Parker 250,166 Torpedo !low controller for oil wells, V. Gretter . . 250,232 
Motor. See Pump motor. Sewing machine motor. Torr;edoes, apparatus for placing railway, \V. M. 
Motor, 1. L. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250.265 & W .  A. W hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,179 
Nippers, police. J. B. Craig . . . . . . . . . . . . . . . . . . . . . . . . . .  250,208 Toy, antomatic, J. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,060 
Nut and bolt lock, W. C. Kownover . . . . . . . . . . . . . . . .  250,079 Traction engine, R. B. Chritton . . . . . . . . . . . . . . . . . . . . .  250.055 
Nut making machine, W. E. Ward . . . . . . . . . . . . . . . . . .  250.116 Truss, .J. B. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,092 
Ore conccntrator, S. Kendall . . . . . . . . . . . . . . . . . . . . . . . . 250,261 Trnss. hC{,nial, IV . Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,278 
Ore concentrator. centrifugal, A. D. Clarke . . . . . . . 250,056 Tuyere, forge, A .  W. �lorgan . . . . . . . . . . . . . . . . . . . . . . . . 250,161 
Ore separator and pUlverizer, A. McKellar . . . . . . .  250.156 Umbrel1a, parasol,  or cane handle, G. W. H ughes. 250,328 
Oven ill uminator A. Gampe . . . . . . . . . . . . . . . . . . . . . . . .  250,142 Valve gear. steam engine, L. Ransom . . . . . . . . . . . , 250.284 
Pail, chamber, F. Hey! . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 250,243 Valve, slide, W. B. Turman . . . . . . . . . . . . . . . . . . . . . . . . . .  250,176 
Pantaloons and overalls, L. S. Bortree . . . . . . . 250,131 Vehicle spring, G. B. 1 IamUn . . . . . . . . . . . . . . . . . . . . . . . .  250,237 
Parasol lining and the method of applying the \ Vehicle, t lY o-wheelec., S. IV . Metcalf . . . . . . . . . . . . . . .  250.275 

same, L. L. Gans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,063 VelOCipede, W. A. Whitin/( . . . . . . . . . . . . . . . . . . . . . . . . .  250 .316 
Parer, corer, and slicer. apple, B. D. 'l'abor . . . . . . . . 250,110 Verges and pendulum rods, device for making, 
Picker. See Cotton picker. A. E. Hotchkiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,072 
Plow. J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,151 We shing machine pounder, J. D. Carr . . . . .  " . . . . . . .  250,202 
Plow cutter, M. w. Farber . . . . . . . . . . . . . . . . . . . . . . . . .  250,139 Watch case spring and holder, R. F. Burke . . . . . 250.323 
Plow. listing, J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2')(1,152 Watch, stem winding, J. IV. Hurd . . . . . . . . . . . . . . . 250,148 
Plow, planting, J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,153 Watch<l4!l, method of and apparatus for demagnet. 
Plow sulky r lanting. Black & Pates . . . . .  . . . .  . . .  . . .  250,0<8 izing, H. S. Maxim. . . .  . . . . .  . . . . . . . . .  . .  . . . . . . . .  250,273 
Pocket for reversible garments, M. Goldberger . . . 250,228 Wave power, machine for utilizing, 1. L. Roberts . 250,104 
Power mRchine ,  manual, F. Rourk (r) . . . . . . . . . . . .  : . 9,953 Whip, �lullen & Noble, Jr . . . . . . . . . . . . . . . . . . . . .  " " . 250.162 
Preservation, hermetically sealed receptacle for \V hi stle, ct..1I. C. S. Leet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,082 

food, W. W. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . .  250,109 Wlre finishing apparatus, H. Hoberts " . . . . . . . . . . . 250,287 
Press. See Fruit press. \Vood ornaments, composition for artificial, O. O. 
Printer's lead and slug rack, C. De Vos . . . . . . . . . . . . .  250,215 Karsch . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  250,257 
Printing films. adjustab l e  frame for, B. Day. . .  . .  250,211 Wood working machine, R. H. Andrews . . . . . . . . . . . 250,181 
Printing machine, J. E. Hinds . . . .  . . . .  . . . . . • . . . . . .  250,246 
Printing machine registering device, T. M. VieIlle-

mard.. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  250,304 
Printing plate. C. H. Hansen . . . . . . . . . . . . . . . . . . . . .  250,238 
Printing plates, preparing matrices for producing, 

C. H. II ansen. . . . . . . . .  . . . . . . . . . . .. . . . . . . . . . . . . . .  250,239 
Pulverizer, dirt, J. H. Burd . . . . . . . . . . . . . . . . . . . . . . . .  - 250,199 

DE8IGNS. 
Carpet, T. J. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,587 
Oil cloth. C. T. & V. E. M eyer . . . . . . . . . . . . . .  12,584 to 12,586 
Saucepan handle. L. & W. H. Berger . . . . . . . . . . . . . . .  12,582 
Window cleaner handle, E. P. Hall . . . . . . . . . . . . . . . . .  12,583 

Pump. W. F. John ston . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . 250.253 
Pump, M. Walker . . . . . . . . . . . . . . . . .  ; . . . . . . .  " . . . . . . . .  250,178 TRADE MARKS. 
Pump, double-acting H. Santrock . . . . . . . . . . . . . . . . .  : 250.106 Cigars. H. Feltman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,882 
Pump motor, O. M. Tomlinson . . . . . . . . . . . . . . . . . . . . .  250,300 Cotton piece goods, Naumkeag steam Cotton Com-
Pump regulator, steam, H. Kessler . . . . . . . . .. . . . . . . .  250,076 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,886, 8,887 
Rack. See Drying rack. Cracker or biscuit, soda, E. J. Larrabee & Co . . .  , . . . .  8,8&1 
Railway, elevated, S. Dodson . . . . . . . . . . . . . . . . . . . . . , 250,220 Dentifrice, E. Steinhauser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 889 
Railway trains, signaling, etc. , apparatus for elec- Fish -and salt mackerel, cod, J. Pew & Son . . . . . . . . . .  8,8�8 

trically stopping, ·W. C. Sb alfer . . . . . . . . . . . . . . . . .  250,173 Gin, Adams, Taylor & Co . . . . . . . . . . . . . . . . . . . . .  8.877 to 8.879 
Reel. See F'ishing reel. I House furnishing japanned toilet ware, Hollander 
I\.efrigerating preserving p

. 

ackage, O. P. Johnson. 250.150 & Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,89. 
Refrigerator. A. W. Zimmerman . . . . . . . . . . . . . . . .  250,322 Lead white. VOlleler, Son & Co . . . . . . . . . . . . . . . . . . . . . . 8,890 
Refrigerator can or barrel, C. A. Sheridan . . . . . . . . .  250,107 Liniment, H. D. Kendal l . . . . . . . .. . " . . . . . . .. .. . . .. .. 8.883 
Regulator. See "Pumn regulator. M edicine, cough, C. A. Lewis . . . . . . . . . . .  " . .  .. . . . . . . .  8.885 
Rein holder. elastic check, L. M.. Devore . . . . . . . . . .  250,058 Oranlles. Wes.els & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.891 
Ring. See DiVided ring. Perfumes, H. S. Evans . . .  . . . . . . . . . .. . .. .. . . . . . . . . . . . 8,881 
Rod. See Fishing rOd.  Pharmaceutical preparations, certain, J ,  Wyeth & 
Roller. See Curtain roller. Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.893 
Rosaniline. sulphonated compound of, H. Caro . . .  250,201 Saws, crosscut. E. C. Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . 8.880 
Safe, fireproof, T. Brett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250,051 Vermifuge, IV. G. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,892 
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A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 

These paper may be had at THE SCIENTIFIC 
AMERICAN Ollice, New York. Ot· may be ordered 
throu�h any Bookseller or Newsdealers. In order
ing, please be particular to specify the NUIUber 

of the Supplement that contains the paper desired. 
Promptly sent by maii to any part of the world. 
Price Ten Cents each Number. 

E N C I N E E R I N C .  
C iv i l E n gi n eeri ng. 

THE UNITED STA'fES NEW IRON 
Landing Pier Del. Breakwater Harbor ; built on 
iron screw piles. Designed by Lieut. Colonel J. D ,  
Kurtz, U .  S.  Corps of Engineers. A full history, 
with map, description, details, and scale drawings. 
By A. Stierle, C.E" assistant engineer of the works. 
A valuable and important paper. With 42 illustra
tions. SUPPLEMENTS 72 and 73. Price 10 cents 
each. 
AN AQUEDUCT OF SMALL LEAD PIPE. 
-By Pro�es,sor �. �Ietcher. A brief history and, <'I;escrIptI.on ,?f a Ime of lead pipe, one and a half 111ches lt� dIameter, which has been in successful operatIOn for ,morc than half. a century in Hanover, N. H., reqUIrmg no cxpenslYe reservoir no exc�ssive o u t.lay for maintenance, and whicl; has paId good dlvtdends on the invcstment. A paper worthy thc attention of inhabitants of villages who desire to provide themselves with a �ystematic water supply at small cost. Contained 
1Il SUPPLEMENT 2 6 6 .  Price 10  cents. 
TUBE WELLS FOR LARGE WATER 
Supplies. By Robert Sutcliff. Read before the Society 
of Engineers, London. Favorable and Unfavorable 
Soils, Gravel, Chalk, Marls, Sand, Rocks, and Stones 
and How to.Deal with each. How Messrs. Allsopp & Sons obtam 60,000 gallons of water per hour from 
Tube Wells. Messrs. Bass & Co.; tho Solway Hema
tite Iron Works ; Messrs. Truman, Hanbury .Ii; 
Buxton's Brewery� Messrs. Warwick's Brewery ' 
the Tu,?-nel Portland Cement Co., all of England' 
and �heIr water supply. Mode of Sinking. How t'; 
obtain Water from Fine Sand. Five figures. SUP

IMPROVEMEN'rs OF PRAIRIE ROADS 
and Streets.-By 'I'. J. Nicholl, C.E.  Economical 
an.d Practical Suggestions, wit.h six figures ; on 
WIdth, Drainage, Ditching, H

.
oUing Soils, Culvertsl 

and Cost. How to Keep in Repair. r,ayin
. 

g out 
the Strcets of a Town, with Cost, and Repairs 
nC'.lded, etc. Contained in SUPPLEMENT 1 5 1 . 
PrICc 10 ccnts. 

INTEROCEANIC CANAL PROJECTS.- THE GREAT JETTY WORKS AT THE By A. G. Mencoal, C.E. A very comprehensive Mouth of th M'  
. . . 

R'  review of all  the ront.es which have been ro- . e .'SS'SS'P�' Iver. A hist.ory of the 
posed for the interoceanic canal ' Lieut Vfse's work! WIth preCIse detaIls of the construction, di-
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l·I' e an BIas Route ; the NICara�ua Route ' St.a- '11 t t ·  

. , or S. 1 
tistics and estimated Costs of the various plans j, us ra IOns, mcludmg. large ch!lrL of the South 
and conclusions. Cont.ained in SUPPLEMENT 2

'
1 2 : 2�sS pnd th
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t
leS of the JettIes. SUPPLEMENT 

PrICe 10 cents. • nce con S. 
IRON RAIL WAY TIES AND SLEEPERS. 
By . Cha rles Wood, C.E. 12 illustrations. The TOUGHENED GLASS SLEEPERS , - -BY 
varlOllS Systems of Iron Sleepers ' t.he Bowl Pot C. Wood, C.E. A paper read before t.he Iron and 
or Oval ; the Longitudinal WrOl{ght Iro n "  the Steel Institute of Liverpool, in regard to the 
Transv erse Wrought Iron. Practical experience recent novel applicat.ion of toughened glass to 
with Ctt clIo Durability of Wrought Iron for Sleep- sleepers and chairs for railways and tramways ' 
e
.
1's. A dJustment of Gauge or Cnrves. Spreading ?escribing the. method of toughening and mould� 

Out. 'l'he Barlow Combined Sleeper and Rail. mg the materIal fol' such purposes and giving' 
Hilt' �, Hoen�ger's, and Thomnen's Systems: the res�lts Of. tests applied to the gla'sS sleepers to 
5erre s and liattig's Systems. McLellan's  and as,certam theIr transverse resistance. Illustrated 
Potel's  Sleep�rs. Wood's Cross System. The sev- WIth seven en�ravings. Contained in SUPPLF.

THE BALTIMORE WATERWORKS.
Particulars of a Tunnel Saven Miles Long Through 
Solid Rock. The New St.one Dam. 'l'he Old Wat.er 
Snpply and the New, with 'nIl'ee Profiles of the 
Aqueduct. SUPPLE1>IENT 1 3 ;) .  l'rice 10 cents. 

THE VICTORIA BRIDGE (IRON), BRIS-
bane, Q ueensland.-By Hobinson and l'Anson. 
With description and 1" illustrations. SUPPL)jl
MENT 1 0 .  Price 10 cents. 

eral sy�tems Illustrated, with particulars of Ballast- MENT 204. PrICe 10 cents. 
in.g, SpIkes, Keys,.Collars, Chairs, and Tools ; Labor, THE P A THE KENT UCKY RIVER BRIDGE 
First Cost, RepaI�s, Wear, Corrosion, etc. SUP- . . L TTSMOUTH BRIDGE.-FULL . . . , . . .  . -;-
�[ENT 1 2 5 .  PrICe 10 cents. [ de�crlpt.IOn of the new and important railway SP:ClficatlOns, ?It,:enlllO':S, WIth 8 Illus. Also 11. 

brIdge constructed over the ruissouri River at lustmted descrtptIons of t.he TAY BRIDGE, tho 
THE EGYPTIAN OBELISK IN AMERICA I Plattsmouth, Neb., from plans by Chief Engineer POUGHKEEPSIE BH�DG�, the Lauria Floating 
-Full  details concerning the removal of tlte Obe- Gec;>rg,e S. Morison. Locomotion. General de- Dock, and othe� Engllleermg \Vorks. SUPPLE. 

Iisk from Alexandria to New York, accompanied scrIptIOn. Fo,!ndations. Masonry. The super- MENTS 66 and 9 .. .  PrICe 10  conts each. 
with a history of this and othcr similar Egyptian structure. VIaducts. Deck spans. Channel 
Monoliths. Illustrated with seven engravings spans. Steel.. Floor. Illustrated with eight C A S  T I N  G �IET ALS, MEDALLION:!!, 
showing : The OlIelisk as it stood in Alexandria :figu�es, showmg : perspective vicw of bridge '  V:ases,. and othor artides in fusible alloys.-Full 
prior to removal ; The Obelisk as it now stands in vertI?al' sectI?l1S ; caissons ; _piers ; and map ?,rectIOns for horne and shop practice, with engav
Central Park ; The Obelisk as Mounted on 'I'1'un- showmg locatIOn of bridge. Contained in SUP- m&,s. By George M. Hopkins. SUPPLEMENT 1 7. 
nions for Swinging ' Landing the Obelisk at the �LEMENT 2 8 5 . Price 10 cents. Another article PrICe 10 cents. 
Docl, in New York ; Rolling of the Obelisk from (Illustrated) on the same subject may be foultd in 
the Hudson River to Cent.ral Park ; View of the SUPPLEMENT 2 7 1 . Price 10 cents. CARLISLE BRIDGE, DUBLIN ; AND 
Great:l'cml?le and Obelisk now standing at Luxor. MOVABLE DAM WITH SWINGING Foot Dridge oyer River Nest<, at Inverness ; both 
Contamed III SUPPLEMENT 2 6 7 .  Price 10 cents. illUstrated. Also WROUGHT IRON BRIDGE DE
Another comprehbr.sive art.icl e on this subject is Wickets and Trestles.-General description of a SIGNS of improved consteLIction. 2 illustrations. 
cont.ained in SUPPLEMENT 2 2 3 , showing the pur- new system of movable dam as const.ructed at La SUPPLE�1ENT 8 0. Price 10 cents. 
poses for which obelisks were designed, their Mulat.iere, Ly?ns, France-an improvement on 
sizes and proportions, how quarried, how erected, a;nd modIficatIOn of the CIUlUdi!Ie plan, pecu
where placed, and giving a history of Cleopatra's harly adapted for use o n  many of our American 
Needle, and a description of the methods em- rivers. With nine engravings, showing trans
ployed in lowering it and shipping it to New verse section, general plan and upstream eleva
York Illustrated with three engravings Price tion of the darn ; mode of lowering and raising 
10 cen:ts. 

• the uprights ; method of maneuvering the wick

C9NCRETE DOCKS OF NEW YORK.-
WIth two engravings, showing the fonndations of the docks, and the method of making the· concrete blocks. SUPPLEMENT 23. Price 10 cents. 

PLEMllli.'!T 1 1 0 .  Price 10 cents. . ST. GOTHARD TUNNEL.-FULL HIS· 
THE DRIVE WELL IN ENGLAND . -A tory of this wonderful feat of engineering, from 
Paper read before the SO!,icty of Eng., Lond. , by its inception to its completion ; with particnlars as 
Mr. Le Grand. Full DeSCrIptIOn of the Operations to dimensions ; methods of excavation and total 
of Driving, and how all Contingencies are Met. The cost ; and an account of the ceremonies which 
several Methods of Working. Details of all parts of took place at completion. Illustrated with five 
the f\-pparatus and their Use, with fourteen figures. engravings, showing the first passage of the engi-

ets ; maneuver of the trestles ;  plans of the new BLO�SOM ROCK, HARBOR OF SAN double-step hurter : view of a portion of the navi- FranCISCO. Account of its removal method and gable pass of the dam recently finished at La i'ost: By C.olonel H. S. Williamson. ''''ith 2,� I'II'us-

PurIty and Cheapness of the Water SUlpply from neer through th e '  th th t 
Drive Wells ; Usefulness of the Well in War. The 

e op mng ; e nor ern en rance 
Tube Well for Testing Land "or Water or Founda- to the tunnel ; the meeting of the workmen after 

.' the completion ; the first train through ; and 
tions, and for Driving: Iron Piles under Water. Prof. CoUadon's air compressors. Contained in 
SUPPLEMENT 10'7. PrICe 10 cents. SUPPLEMENT 2 2 6 .  Price 10 cents. 
RAYNOR'S PLANS FOR IRON SUB· 
PIarine Railway Tunnels. By George Raynor, C.E. WI�E-ROPE STREET RAI;L yv A YS OF 
With d escription and ten illustrations. SUPPLE- Sa'! ]  �anClSCO, Ca�.-By A. S. ,  HallIdIe, M,E. De-
MENT 2 4 .  Price 10 cents SCl'lptIOn, by the mventor, of a system of street • railway now in successfnl operation in San Fran-
STREET PAVEMENTS AND SIDE· cisco, and which is specially adapted for use in 
Walks.-A description of the best kinds at present cases where stearn locomotives are not permitted, 
in use in various large cities of the United States, or where the stl'�ets are .. so ste�p as to, maI<:e the 
with the cost per square yard. By J!'. Shanly, C.E., )lse of hc;>rses dlllic�lt or ImpOSslble. WIth thIrteen 
City Engineer of Toronto SUPPLEMENT 33 Price IllustratIOns, showmg passenger car and dnmmy, 
10 cents. 

• • w,ith gr,ipping attachment and side section of tube; 
Vlew of cars and track ; sectIOn through dummy 

SUB��RINE F01:1NDATIONS, BEING A and roadbed ; vari?us views of grip ; �ections of 
bescriptIOn, with dimtnsions and scale drawings 01 tubes, pulleys, .grlps, etc. Contamed III SUPPLE
the apparatus employed at Polar Harbor Au"tria MENT 2 9 8 .  PrICe 10 cents. 
SUPPLEMENT 30. Price 10 conts. 

, " ,  
WIRE RAIL WAY IN USE AT HARE

LOUISVILLE RAILWAY BRIDGE OF wood Coal J.Iine, British Col. A Successful and 
the Cincinnati Southern R. R., over the Ohio river. ' Economical Construction ; Grading avoided ; 120 
2 pages ol' engravings. SUPPLEMENT 55 Price 10 i tons of coal per day carricd 3 miles with 20 horse 
cents. po�er Engine. One illustration. SUPPLEMENT 65. 

DREDGING AND DITCHING MACHIN. Price 10 cents. 
ery.-The latest and most successful machinery now in practical operation at Lake Fucino. 
'fith scale drawings and details, showing construc
tion, operatIOn, and economy. By M. A. Briesse, 
M.E. A: most excellent and valuable paper upon 
the subJect. SUPPLEMENT 8 .  Price 10 cents. 
THE BOTTROP CUT OF THE DUISBURG 
and Quackenbruck Section of the Rhenish Hail
way.-Description of a new and advantagcous 
method of excavating adopted by the engineers 
of fhis railw!ly in making' a cut IJ1i milos long and 71 feet deep III places, through a ridge of green 
marl, clay, and gravel ; with eight engravings 
showing longitudinal and crosS sectional eleva
tion� of the cut and. prog�'ess of the work, and 
detaIls of con structIOn of frame of exploring 
tunnel and dnmping trestle . Contained 111 Sup
PLEMENT 2 7 6 .  Price 10 cents. 
REMOVAL OF SAND BARS.--EXPERI-
hIents made at Boul0l;l'ne-snr-JlIer, France, on a 
New System for Removmg Sand Bars at the Months 
of Rivers. By M. Ch. Bergeron. Read before the 
British Association. Valuable experience and de
!1uc�ions therefrom, with description and 10 illus
tratIOns of apparatus employcd. SUPPLEMENT 9 8 .  
Price 10 cents. 
RAIL WAY APPLIANCES AT THE 
Philadelphia Exhibition. A paperrcad before the In
stitution of Civil Engineers, London. By Douglass 
Galton, F.R.S. Showing the charact ristic differ
ences between American and European Hailways, 
etc. Both of the above papers are contained � 
SUPPLEMENT 1 25. Price 10 cents. 

THE NEW POINT SUSPENSION 
Bridge at Pittsburg, Pa.-By the Am. Dridge Co. 
With description and 8 figures. SUPPLEMENT 34. 
Price 10 cents. 

NEW BRIDGE OVER THE DO URO -
Brief descriptions, accompanied by illustrations 
ofthe various designs that have been submitted for 
the proposed Ol1e-..�pan bridge over the river Douro. 
The work is one of considerable mao·nitude and 
presents pecul!ar feat,ures i.n its general desig� and 
mode of erectIOn WhICh WIll prove of i"terest to 
all en,gine<:rs. Illustrated with ten engravings, 
Contalllod m SUPPLEMENT 2 6 7 . Price 10 cents, 

HYDRAULICS.- WATER AS APPLIED 
to Commercial Industries and Domestic Purposes ',:ithin the United States.-Compiled by G. S. Mo
rIson,  E.  P.  North, and J. Bogart, of the American 
So.ci�ty �f Civil E,?-gineers. A valuable paper con
tamlllg mformatlOn upon American Canals and 
Water Powers. American Water Wheels Hy
draulie Engineering in California. Water Supp' y 
of A1!'erican Cities. The . Sandusky Stand-pip-e. 
AmerIcan Pumpmg EngInes. Descri];ltion of 
Pumping 1jlngine at Lawrence, Mass., designed by 
E. D. LeaVItt, Jr., C. E. Description of Worthing-
1 on's Dupl�:x; Pumping- Engines, designed by Henry 
R. Worthmgton, M.E. General Description of 
the Holyoke Dam and Canal, at South Hadley 
Falls. Description of the Dam acrORS the Mohawk River at CoJ.toes, ;N. Y., designed by W. E. Worthen, 
C.E. Contamed m SUPPLEMENT 1 9 3 .  Price 10 
cents. 

Mulatiere, on the river Saonc. Contaiued in SuP- tratIOns d t n -, 
rLEMENT 264.  Price 10 cents. f "  Iagram�, e c. Presenting valuable in-

10rmatIOn for engrneers. SUPPLEMENT 24. Price 
PLATTSMOUTH BRIDGE OVER THE 

o cents. 

Misso.uri._D�tails of c�)Il�truction of new !3ridg� �HE NEW RAILWAY UP MT. VESU·· 
nc;>w m procoss of . bUIldmg across the M,SSOUr, VlUS.-Description of the recently constructed 
�'ver'h

below �he CIty of PI�ttsmouth, Nebraska. �ailway for the ascent of !>fount Vesuvius up the <:;ngt of .Bl'ldge, 3,000 feet , east .approach, two Immense grade of sixt.y-three feet in OI;e hun
b'.les loni\' , west approach, one mIle ; permanent dred. Details of COIlstrllction of road bed ma rIdge of two through span�� 400 ,feet ea,!h ; thr.ee chinery" and rolling:stock, accompani�d b' si� 
�ec� sP

C
ans, 290 fee.t each, ann 1,560 foot Iro� Vla- engravmgs, giving a general view of t.he rai�'{ay uc . ontamed m SUPPLEMEN'£ 2 3 9 .  Price 10 "!ountain, and crater ; plan of road ; side and end cents. vIC":' of pa�senger cal' : map showing the physical 

CHAUDIERE BRIDGE, OTTAWA.-DE. 
confor1!'atIOn of the mountain, and carriage road 

scription of a seven-span railway bridgc recently p��e
r
fo��':?t�. 

Contmned in SUPPLEMENT 2 3 5 • 

constructed over the Ottawa River, Canada, 
formi,!g, from the dangers . o f  the undertaking, AMERICAN IRON BRIDGES -A VALU-one of the boldest conceptIOns that has as yet able paper on ir b 'd b 'Id :  been carried out on !t n y  railway i n  existence. Clarke UE SUPP��'IE�T�e

2 Upt , mg
1,O 

B
YtT. @

. 
Total waterway, 2,050 feet ; total length of iron I , . , • ' • rIce cen s. 
superstructure, 2,154 feet ; tota� length of bridge ELEVATED CABLE RAILWA"'S DE frc;>m shore. abutm�nts, 3,400 feet ; cost, $310,000. , . . . ' . � . - -
"'VIth three IllustratIOns, glYlllg perspective view SC�IptIOn and .,llustratIOn of an elevated cable 
of bridge, map of locality, and vertical sectioIl of raIlway, affo�dmg all easy and economical mcth05. 
river bed and shores. Contained in i:3UPPLE�lENT 0

t
f transportmg coall coke, ores, etc., to any dis-

2 8 3 .  Price 10 cents. ance regardless of the nature of the surfac(' of the country. Contained in SUPPLEMEN'IS 270 
WATER . SUPPLY FOR TOWNS AND . 

and 2 7 4 .  Price 10 cents each. 
Villages.-By Clarence Delafield, C.E. ,  A valu- ' DESIGN FOR TIlE FIRTIl OF FORTH abl,! report, showing the cost and merits of the ' , 
yal'lous systems-Discussion of the Holly system, i B�IDGE.--I. General Description of t.he New 
ItS merIts and defects-The reservoir system, with ' BrI<'I;g-e, embracing . ca18ulations of forces and 
pnmps, cost. and advantages-Hesnlts obtained !tnd stra,ms, WeIght, .wmd-strncture, and stability 
economy. of use of various systems in different a&'amst , overtnrnmg. II. Complete Descript.ion 
towns, WIth names and duty realized-Facts and of DetaIls. III. Process of Brection. IV. G eneral 
figures to enable town committees to judge for �emal'!<s . . The object of this valuable engineer
themselves as to the system best suited for their m!!, artICle IS to compare the merits of ai, arch 
wan�s-The best sourc'.ls of water supply-Water- bnd&'''' WIth those of a suspension for a given 
bearmg rocks-ArteSIan wells, their feasibility, 10�a!Ity, and to . show that the advantages are, 
excellence, and c,?st of boring-Importance of pure WIthout exceptIOn, on the side of the former 
wfttee-How s�rface water is rendored impure- Illustrated with nine figures. Contained in Sup� 
Cor< ef water pIpes, from 2 to 12 inches diameter PLEMENT 229. Price 10 cents. 
for towns, including laying, all labor material'" gates, joints, etc. Estimates of income, �f1ter-rates AMERICAN BRIDGE ENGlNEERING.-· 
for supply of 1,009 buildings. Contained in SUP- Compiled by G. S. Morrison, E. P. North, tu1 J. 
PLE!lE1S1' 2 7 .  PrICe 10 cents. , Bogart, ?f the A.merican Sodcty of Civil En� .eers. 

T I Contammg partICulars of the Illinois and St. Lonis THE GREAT TU NNEL UNDER THE Bridge, designed by James B. Eads ; the arrange
Hudson Hiver.-A Detailed Account of the Great mont of the arch9s : form and dimensions of t.he 
Work now in ProgTess of Tunneling the Hndson spans ; weIght of Iron in the st.rfictul'e ; dimensions, 
River bet�een New York City and Jersey City ; and total cO!'t. Tlte Girard Avenue Dridge, Phila
accomP!!llled by ten engravings,exhibiting profile d.elphm, deSIgned by Clarke, Reeves & Co. ;  deserip· 
of the rIver. bed, the plan of the entire work to t!o� o f truss�s ; _the dead-load of t?e structure ; the 
be accomplIshedl the present progress of the lImIt of stram on the parts ; the kmd of iron used ' 
work, thc apparacus used, etc. Contained in Rup- the fi,oors, sidewalls, and roadways. Bridge at Port 
PLEMENT 22 7 .  Price l0 cents. The same number J ervIS, New York, G. S. Morrison, Engineer, 
contains a full account of the building of the g,,�era� description. �ron Hailroad Bridge over the 
great Thames Tunnel. OhI� RIver, .at I,oUIsville, Kentncky, Albert Fink, 

, Engmeer : ItS length, and general description of 
HYDRA ULIC MACHINERY APPLIED · �he spans, with a.sta.temant of the quant.ity of iron 
to operating the Lock Gates of the De J.[ . m some of the prmCIpal spans. Rock Island Draw 
Rapids Canal.-A paper bY R. Ralston Jon:s gr���; gridge, designed and built by C. Sh�ler Smith, 
a general account of the Canal and a detailed de- • E�, .length and wetght of the PIVOt span ; 
scription of the locks and gate� !tnd the machiner ?eSCrtptIOn of the turn�table ; .how the . spa� 
devised for operating them. Illustrated with te� IS rotated. .Kentuck� RIVer Bl'ldge, Cmcmnati 
figures, showing plan and sect ions of canal lock 80�them Ra;lr.oad, deslgned.an.d.blllit bJ: C. Shaler 
cha�be

h
r ;  pumping engine a�d d istributing' v:alve ; ��'t
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tt�SS ; 
engme ouse ; and plan, sectIOn, and elevatIOn of d t I B 'do- P ' I . . Clr 
hydraulic machinery at upper recess Contai ed pe es a s. 1'1 ,, 0  ov�r enn.BY v8;llla HaIlroad, at 

HOW TO MAKE A DYNAMO·ELECTRIC 
in SUPPLEMENT 2 8 0  p .. 10 · t ' n I Forty-first Street, PhIladelphia, WIlson Bros. & Co.,  

THE CANAL SYSTEM OF NEW YORK. 
. l Ice oen S. ! Engineers ; �ystcm. e1!'pl,oyed . in <;onstrllctio,n ;  

-A c@ncise study of the present state and the PRELIMINARY REPORT UPON 'fHE gen.eral descl'lptI,?n , prmc.IP
. 

al dlmenslons . .  Cmcm, 
poseible futnre of New York C I ·th h ' 

L nati 80uthernRmlroad Bndge over the OhIO R,ver 
torical notices of the eng;, eel'S o�
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ISd 1,!,prov�me
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j
Of the NaviJl:ation of the :Missonri a� Cincin�ti, built by Key.st�neBridge Co. ; dim en

their works C I . t E '  
an Iver.-- y a or Charles tl. Suter. A very valu- sIOns ; entIre cost ; descrIptIOn of trusses, fioor 

Original E';gine��a cfo����c Cgnstr,i'fti��erin� , aple
l 

stuy of th.e geological. structu�e and phy- girqers, etc. Point Bridge, Pittsburg, Penn. ; 

Machine.-By George M. Hopkins. Practical in
strl!c�ions, with complete scale drawing.3. This 
machme may be run by hand or power. It is easily 
made ; designed . for experimental pnrposes ; will 
heat from 4 to 6 inches of platinnm wire ; produce 
the.electric light ; decompose water rapidly ; mag
netlZs steel ; ring a large gong ; give powerful 
shoeks ; operate induction coils ; and will, for t.emporary use, take the pl�ce of 8 or 10 Bunsen cell�. 
8UPPLE..UNT 1 6 1 .  PrICc 10 cents. 

maintenance Water 1 D f 
an I SICa con ormatIOn of the MISsourI H,veI' Valley, deSIgned by Edward Hernberle, Engineer, general 

medies Steam 1'0 n�u'pP y. e. ects and re- and of the characteristics of the River ; with an description ; total lengt.h, and height above water. 
portat.ion cost. �uWalo

SI��rg�s
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t
ontemPlated improveme'!t of the Short.descriJ?tion M the Iron Derricks used by the 

provements C t · d '  S . 
2,m I· a r-,a su Jec of the greatest general Import- . Passmc RollIng MIll Company, of Paterson N J 

and 292. Price°fo ���ts e��h 
UPPLE}IENTS 9 1 ance. Contained in SUPPLEME"T 2 8 0 .  Price 10 'I· in erection of the New York Elevated H�i1road: 

• "ents. SUPPLEMENT. No. 1 89. Price 10 cents. 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 4 2 7  

These papers may be had at THE SCIENTIFIC 
AMEHICAN Ollice, New York, or may be ordered 
'hrough any Bookseller or Newsdealers. In or(ler
lng, please be particular to specify tbe N umber 
of the Supplement that contains the I)aper desirep. 
Promptly sent by mail to any part of the world. Price Ten Cents each Kumber. 

C iv i l E n g i n ee r i n g .  

THROSTLE NEST BRIDGE, �IANOHES-
tel', Eng.-A. Fowler, eng-ineer . .  10 elpyations and 
perspecth'e view. SUPPLEMI,)s"T 69 PrICe 10 cents. 

THE SOUTH PASS JETTIES. BY MAX 
E. Schmidt, C.B. A paper read before the Conven
tion of the American Society of Civil Engineers. 
Embracing a g-eneral description of works, together 
with abstracts of the plans and specificatbns of the 
works which were adopted for consolidating the 
Jetties ; the constructions at the Sea end of the 
Jetties ; comprising a full description of the .}ovel 
mode adopted in the construction and deposition of 
the Concrete Blocks, the machinery and imple
ments employed, the ingredients composing the 
Concrete and how mixed ; accompanied by a table 
of Cement tests, etc. Illustrated with 17 engraving-s 
of machinery, sections, cha.rts. plans, <"tc. Cor:tain
ed in SUPPLEMENT Nos. 200 and 201 .  PrIce 10 
cents each. 

AMERIOAN ENGINEERING AS ILLUS-
trated by the American Society of Ci vii Er.!'ineers 
at the Paris Exhibition of 1878. CompIled by 
George S. Morrison, Edward C. North, and John 
Bogart, committee. 

I.  F'OUNDA'l'IONS.-Towers of the Suspension 
Bridge between New York and Brooklyn. 'l'he 
piers of the St. Louis Bridge. The St. Charles 
Bridge ovUr the Missouri River. The Pough
keepsie Bridge. SUPPLEJIoIENT 1 8 7. 

II.  BRIDGE SUPEHSTHUCTUliE.-Howe Trnss 
Bridge. Introduction of Iron Bridges. The Old 
and New Viaducts of Cortage, N.Y. The New 
Bridge Bridges built by the Delaware Bridge Co. 
Passaic Draw Bridge. Oak Orchard Viaduct. 
Rockville Bridge. SUPPLEMENCC 1 88 .  

III. The Illinois and St. Louis Bridge. Girard 
Avenue Bridge. Philadelphia. Bridge over the 
Delaware at Port Jervis, N.Y. I ron Railroad 
Bridge over the Ohio at Louisville, Ky. Hock 
Island Draw Bridge. Kelltncky Hivcr Bridg'e, 
Cincinnati Southern R.R. Bridge over Pennsyl
nmia RR. at 41st street, Philadelphia. Cincinnati 
Southern RR. Bridge over the Ohio River at 
Cincinnati . Point Bridge, Pittsburg, Pa. Iron 
Derricks used by the Passaic Holling Mi l ls in erect
ing the New Yorl, Elevated Hailroud. SUPPLE
�IENCC 1 89 .  

IV. HYDRAULICS.-Water a s  applied t o  Com
mercial Industries and Domestic Purposes within 
the United States. American Canals. Water 
Powers. American Water Wheels. Hydraulic 

THE PROPOSED NE W IRON BRIDGE Engineering in Califomia. 'Yater Supply. of , , 
American Cities. The Sandusky Stand-pIpe. over the St. Lawren()e HiveI', at .'IIontreal.-By American Pumping Engines. Pumping Eng-ine at Charles Legge, C.E. 5 engravings. S UPPLE�IEN'.r Lawrenee, .Mass. Pumping Engines of St. Louis 1 3 .  Pricc 10 cents. Waterworks. Worthington's Duplex Pumping 
Engine, Holyoke Dam and Canal. Dam acrosS 

BROWN'S TRAMWAY LOOOMOTIVES. the .Mohawk at Cohoes, N. Y. SUPPLEMENT 193 .  
-Descriptions and sectional views of tramway V .  IN'rERNAL NAVIGATION.-Construction locoillotives built b)' the Swiss I,ocomoti\'e and of Ferry-boat and arrangement of Ferry-ships and Machme Works. '1'hese locomotives are combined I Bridges of the El'ie Hailroad .Ferry of New York. with the car in such a way that the weight of the Account of the Powles Hook Steam Ferry-boat, in latter tends to increase the friction of the driving a letter to Dr. David Hosack from Hobert Fulton wheels ou th,:, tracks, whereby the dead weight to (wi th a cut showing Fulton's sketch of his ferry be ovetcome IS decreased . Illustrated with twelve system) Mississippi lUver Fcrry-boats, Steamers Jigurcs. Containcd in SUPPU1MENT 222. Price " City of New York " and " City of Boston." 10 cents. Steamer ,,< Massachusetts." SUPPLEMENT 199. 

VI. R.ATLROAD ROLLING STOCK.-ConsolidaCURIOUS WEAR OF RAILS.--SUPPLE- tion Locomotive built for Erie Hailway by Brooks 
ME"�' 3 00. Price 10 cents. Locomotive \Yorks. First-class Passenger Coach, 

built by V,'abash R.R. Co. Locomotive and Pas
WATER VELOOIPEDR-ILLUSTRAT- Reng-er Train, Pennsylvania RH. SUPPLEJIoIENT 
ed. SUPPLl.;::\1l£1\'l' 294.  Pl'icc 10 cents. 203. 

VIT. RIVERS AND HARBORS. VIII. GAS EN
DREDGER, SINGLE BUOKET. --ILLUS- GINEEmNG.-With one figure. SUPPLEMEN�' 

trated. SUPPLEMENCl.' 299.  Price 10 ccnts. 206. 
'l'he numbers containing- the above valuable 

W· ELLAND C " NAL ILLUSTR ' TED l'apers ma� be had at 1 0  cent each or 70 cents < ,",-" - A ' I for the serIes. SUPPLl<l)IE:t<T 300. Pricc 10 ccnts. 
WHAT TO DO WHEN THE LOCOMO · 

GAS MOTOR, nOTTOHER'S.- I1,LUS- tiver'reaks down. A valuable, practical, paper by 
tratcd. SUPPLE1\IHKT 302. Price 10 ecnts. F. 0, Hlnith ! M.E.,  giving plain directions for rn�n

agcment of the LocomotIve; (1) 'Vhen the engme 
g'cts off the track. (2) If  the main rod break,. (BI 
If " leading wrist pin breaks. (4) If a val \ e  stem 
breaks. (5) If tile back-up exccntric rod breaks. 
(6) If the lifter tumbling shaft breakg. (7) In case 
of a broken reach rod. (8) F or broken excentric 

THE PANAMA CANAL.-PROGRESS OF 
the SUl"vey for, with panoramic view of the cl-l nal 
as planned by M. de LC i,;eps. SUPPLEMENT 305.  Price 1 0  cents. 

straps. (9) In case of a broken spring hanger. (10) 
STEEL.-PRESIDENTIAJ�ADDRESS BY A broken equalizer. (11) A broken front truck 

wheel or axle. (12) An unshipped throttle. (13) 
A bursted tlue. (14) I f  a drh' ng axle b"f'"ks. (15) 
A broken cylinder head. (Hi) If the ste:lIn chest 
or b ranch pipe breaks. (17) If a tend,'r axle or 
wheel breaks. (18) If the steam pipe brt'ak, inside 
the boiler. Full of useful advice. SUPPLEMENT 
3 1 4. Price ]O ceuts. 

J. Robinson, bdore Section G, British Association, 
August, 187». An able review of thcdovelopment of 
Steel during the last forty years in  its mechanical 
and economic aspects, pointing out the varlous new 
p"ocesses that have been introduced in its produc
tion, and the new applications that have gradually 
been made of it in the industrial arts. Contained in 
SUPPLEMENT, No. 19'2'.  Price 10 cents. 

BARTHOLDI'S GREAT STATUE OF 
" Liberty ."--An account of the prog-re"s of the 
work of its construction. Illustrated SUPPLE
MENT 3 1 3 .  Price 10 cents. 
THE RAVEL GAS MOTOR. - A  DE-
tailed description of a new .Q'as motor. 'rwo large engravings. SUPPLEMENT 3 1 3 . Price 10 ccnts. 
LA WSON'S BOILER EXPERIMENTS AT 
Pittsburg, Pa. A full and interesting account of 
Mr. D. '1'. Lawson's experimental boiler explosion 
by the allthor. Throe engrayings. SUPPLE�IENT 
3 13 .  Price 10 cents. 
SUN ENGINE. - DESORIPTION AND 
illustration of Moueh()t's eng'ine worked by the Sun. SUPPLEMENT 1 67. Price 10 cents. 

INF ANOY AND OHILDHOOD OF THE 
Sten m Engine.-By C. lI1. PEwcy, M.E. SUPPLEMEXT 
305 .  Price 10 conts. 
OOMPRESSED AIR MOTORS. BY GEN. 
H. Haupt, GE.  Being a Heport to the Pheumatic 
Tramway Engine Co. of Kew York, concerning the 
use of Compressed Air as a Motor for propelling 
StroetHailway Cars, Exhibiting the feasibility of 
the system and the Practical Success obtained as 
evinced by trials of the Pheumatic Cars and Com
pressors on the Second Avenue Hailway, N ew York 
City. With a general description of the Air Com
pressors, the percentages of Power Realized out of 
the Power Consumed in prcssingthe air ; the extent 
of the air compression and how used in connection 
with heat in the car ; the cost per mile ; the distance 
traveled by the Pueumatic lVlotor ; increase of 
power by using- the cylinders as air pumps ; heat 
and cold by compression and expansion ; what 
grades the Pneumatic Motor can O\'ercome and 

OOMBINED GAS STEAM AND AIR I what load it can carry ; theoretical test of compres
EnginE'. llescription'and diagrltJ";s of a machine SOl'S

,
; ca�aC1�y of the Seco:,d A\�enuo compress�rs ! 

of impro" ed type. SUPPLEMF.N'r 1 6 8 .  Price 10 elIects of usmg a compresslOn of Jit�y atmosp�eres , 
cents 

. " . advant.ages and objectIOns to uso of pneumatIC mo-. tors ; moral and sanitary injjuenccs ; estimate of 
THE WONDERFUL R ULWAYS OF the cost of power by the use of the pneumatic sys-.L " tern as compared with horses ; cost of operating" Peru. B.y Dr. lIe1tth. SUPPI,EMENCCS 1 65  and the pneumatic motors on the Second Avenue rail-1 66. PrICe 10 cents each. way ; tables showing- the quantities of air consumed 

on each trip of the car, the reductions of pressure, GUN COTTON.-NEIV" MILITARY AP- i etc . , with many other interesting and valuable par
plications. SUPPLE�mK�' 1 65 .  Price 10 cents. ticulars, theoretical and pmctical.  Contained in 
BLASTING BY MEANS OF COM-

SOIEN'.rIFle �A1\IEHICAN SUPPLEMENT, Nos. 1 7 6, 
] '. 7 ,  and 1 8ll, Price 10 cents each. 

STANDARD FREIGHT OARS OF THE I MARINE ENGINE. BY ORAMP & SONS. 
New York Central and Hudson River R'ys. With Large engraving. SUPPLEMENT 30. Price 10 cents. 
working drawings and full specifications, showing I . 
dimensions and all particular�. D�sigued by L.ean- NEW AIR OOMPRESSOR OF M. DUBOIS, der Garey, Supt. of Cars. W,th eIght engravmgs. with descrIption, climf'npinns. JlIustratccl by en-SUPPLEMENT 1 8. 10 cents. gravings. SUPPL:E.'d.ENCC 22. Price 10 cents. 
OORNISH PUMPING ENGINES O� THE NEW UNITED STATES GOV'T RCLES 
HuH Water Work:s . . Two pages of engravm�s, to in respect to Boilers, Boiler Inspection, Stamping scale. WIth deSCl'lptIOn. SUPPLEMENT.1 7. PrICe 10 and Testing of Boiler Plates, }'ire Apparatus, and cen�s. Valve gear and parallel motIOn of same Boat Lowering Devices and 1.ife Preservers. 1n�mgme, one t;a.ge of engravmgs, to scale. SUPPLE- structions to Inspectors, and 'rests of Boiler lIfat()-MENCC 23 I rIce 10 cents. I rial are to be made and recorded. Requirements in 

, , NGINE Construction of Boilers. The I,aw in full, with List 
ASHWOR'fH S COMPOUND E , l of approved Fire Extinguishing, Life Saving-, and 
with Variable Expansion Gear. With nine illus- Boat-lowering Apparatus. SUPPLEMENT 1 1 3 .  10 
trations. SUPPLEMENT 2 8 .  Price 10 cents. cents. 

FRANOQ'S FIRELESS LOCOMOTIVE.- qN THE CA",!SES OF KNOCKl�G �N 
Full page illustrations of a .form of fireless engine hIgh pr�ssure engmes.-By Jo�hua Ros". WI�h. nme 
now doing successful serVICe on the rmlway be- engravrngs. A valuable practICal treatISe. I rICe 20 
tween Rucil and Marly-Ie-Roy, showing the enginc cents. SUPPLEMENCCS 1 and 2. 
in pers�ective and in.section, and its working parts NEW ROAD LOOO!,[OTIVES. _ BY i n  detaIl, accompamed by complete explanatory . . t· d t" y1. SUPPLEMEN�' No. 1 74.  Price 10 cents. Marsha�l, Sons & Co. General dese.l'lp IOn an one c _ , O'1gravmg. SUPPLEMENT 5 6 .  PrIce 10 cents. 
STEAM FOR SlViALL BOATS. - RE-
ports of Trials of Steam Yachts, giving description STEAM STREET RAIL WAY OARS. BY 
of engines, and their managcment, proportIOn of A. Brummer, lVLE. Economical, no noise, effec
boat, engine, and screw, and other valuable .facts. tive. With working drawings of car, engine, boil
With Engravings. SUPPLEMENT 158 .  PrICe 10 (,TS, dimensions, and full particnhrs. SUPPLEMENT 
cents. i 22. 10 cents. 

GREA T BLOWING ENGINE ; HIGH · ROCK-BORING MA(;HINERY. - FROM 
Speed and Novel Constl'lIction.-Built l?y WeiI�ar the Work of R Schram. Comparative Merits of 
Machine Works. An accurate deSCrIptIOn, gIvmg the several Svstems ; the Ram, the Lever, the Du
performances, dimensions, new devices, and five f)lex, the Rotary, and the Direct-acting. The Bur
elevations. This engine easily reaches 100 r,lVolu- eigh, Sach, 'Yarrington, Ferroux, Brandt, Oster
tions POl' minute, with a discharge of 5,000 cubic kamp, Hsboth, Heynolds, and othor Machines, with 
feet of air at 10 Ibs. pressnre. SUPPLEMENT 5 1 . ]0 Interesting Trials and Practical Experience with 
cents. Also, in same number, ROOT'S FOHCE- each. SUPPLEMEJ'.'"T J 40. Price ]0 cents. Also, 
BLAST BI,oWERS, GAS EXHAUSTERS, AND in same number, COMPHESSED AIR IN lIITKER. BLACKSlIIITH'S TUYERES. 12 figures. By M. G. Johnson. Its first use in the Mont Cenis 

" " "HE Tunnel and Economy. Loss of Power t)y ]�oss of 
ENGINES OF THE BRITANNIC , 1 .  Heat ; the Cold produced. High V.,. Low Pressures. 
Fastest Ocean Steamer in the world. Two elevatIOns Description of the Kingswood Coal and Imn Com
of entr.nes, four Indicator Diagrams, dimensions, pany's Machines, with a Curious Circumstance. 
ete. UPPLEMENT 5 1 .  10 cents 

NEW RAILWAY LOOOMOTIVE OFANE 
LOCOMOTIVE FOR BURNING PETRO- by Black, Hawtho1'lle & Co. 4 cngrayinp-s to scale; 
leum.·-Used on Hussian Hailways. ·With descdp. dimensions, etc. SUPPLllli>IENT 5 4. 10 cenis. 
tion and five illustrations. SUPPLEMENT 63.  10 
cents. I ON THE PRIMING OF STEAM BOILERS. 
"RNGLISII RAIL WAY OAR C01JPLINGS. I By !Vm. Major, .Engineer, Danish Kavy. Read before -'-' , . . . . SOCIety of Engmeers. Two figures. An Important A valuable treatISe, showm/l" the eXlstmg construc- Paper, explainiIlg a new and probable theory of the trsm and the charactE;r of Improvements wanted. !lause of Priming ; giving Experiments on the subW lth twenty engravmgs. SUPPLEMENT 2 1 .  10 I ject, and enumerating the advantages of substitutcents. . lllg Petroleum for Tallow in Boilers, to prevent 
FIRELESS AND HOT WATER LOCO- · Primimr. SUPPLEMENT �2. 10 cents. 
motives.-History of the invmtions on this subject, LIQUID FUELS.-BY H. A YDON. A 
giving Dates of Patents, etc. Description and paper read before the Institution of Civil Engi
'Yorking- of Anuarai;us, etc. SUPPLEMENT 1 1 1 .  10 neers, London. The five methods of burning liquid 
cents _ i fitel, C .  J. Richardson's, Simlll and Barff's, Aydon's, 

, and D orsett's. Practical \Vorking of each method, 
COMPRESSED AIR STREET RAIL WAY and comparative economy. SUPPLElY.ENT 1 1 9.  
Car.-Description, with engravings, dimensions, and Price 10  cents. 
particnlars of the Mekarski StreetCars, .now used in , NEW l'rIETHOD OF BALANOING THE ParIS, and propelled by compressed aIr. SUPPLE- I . . . 
MENCC 1 8  10 centa Wmdmg Eng-mcs of the Deep Shafts of West. • .  

: phalia.-By W. Fairley. A Simple, Practical Con� 
DR. SIEMENS' GAS AND OOAL FIRE · trivan.ce, with Descr!ption of Construction anq 
grate.-Description and figures of an improved W'.'rkmg, and three diagrams. SUPPLEMENT 1 1 7. 
grate devised by Dr. Siemens for burning coke and Prwe 10 cents. 
gas, with the result of attaining a warmer and , PASSENGER ENGINES OF MIDLAND cheaper fire than that given by coal, and with the 
other advantages in its favor that it is thoroughly :Railway, with table of dimensions. 3 ongrm·ings. 
smokeless and carr be lighted or put ont at a ll Y ' SUPPLEMENT 2 7 .  PrICe 10 eent�. The same n.um
moment . Contained in t:lUl'PLEMENT 266. Price bel' eontams report of Val�Illl)l.e mf'.'r,!,atlOn gwen 
10 cents. I before the M!,etpr Mechamcs' 4Sso�IlltIOn, conce1'll

fn(r LocomotlVes and Locomotive llllprOVements. 
OOMPRESSED AIR MOTIVE POWER.-
With drawings and particulars of the most recent 
practice. T.he locomoth'es worked by eomPFesse.d 
air in use III St. Gothard Tunnel Works, WIth d,
mensions, etc. Five engravings. SUPPLEMENCCS 1 
and 2. Price 10 cents each. 

I L 0 0 0  M O T  I VES.-SPECIFIOATIONS, 
Dimensions, ete., of the Tank Locomotivee 
of the London, Chatham and Dover R. R. With 
three engravings. SUPPLEMENT 23. Price 10 cents. 

NARRO W GAUGE SWEDISH LOOOMO· 
tive with a page of engravings. SUPPLll.f.ENT 4 1 .  
Pride 10 cents. Locomotives of the ElGHTEEK
INCH RAILWAY at Crewe, Eng. Two engrav
ings. SUPPLEMENT 44. 10 CCDtO. 
STRONG AND OHEAP SPAR BRIDGES. 
Description, dimenSions, and particulars, with 2 
pages of drawings. covering il!ustrations of all the 
details, for a bridge of 100 feet span or less: speci
ally useful for crossing of creeks, small rivers, gul-

GAS-FIRED STEAM BOILERS.-A DE- lies, or wherever a costly structure is not desirable. 
scription of some of the more successful of recent The drawings are from the Spar Bridge exhibited 
efforts to construct furnaces tor heating boilers at the Centennial, in the U. S. Department of Mili
with the least possible consumption of fuel . l>lul- tary Engineering. These briqges are wholly com
ler and Fichet's producer and its merits and de- posed of undressed stuff. SUPPLEMENT 7 1 .  1'rice 

, fects. Heartmann's Furnace.' Heaupt's new 10 cents. 
arrangements of firebrick arches for obtaining a ! SETTING GAS RETORTS.-AN ABLE , thoroug'h mixture of gas and air. Fnll account of and concise practical treatise upon the subject, il-I trials made with the latter, and the successful lustrating the latest and b8st methods now in usc. resu lts obtained. Illustratf'd with sixte('n figures. : With 8 illustrations. SUPPLEMENT 22. Price 10 Contained in SUPPLEMENCC 219 .  Price 10 ccilts. cents. 
OLEOP ATRA'S NEEDLE.-I!,S �E!IOV- BALANCING PULLEYS AND OTHER al fr,?m Egypt to England. D"taIls, WIth 9 en- Hotating Parts of Machinery.-A paper or' ox\rravmgs. SUPPLEMENT 69. PrICe 10 cents. treme practical importance to all who have any
FRICTION. ' A  SERIES OF EXPERI_ 
ments on Friction, prOving the falsity of the former formulas thereon, and giving others in accordance with actual results. By Prof. A. S. Kimball. SUP. PLEMENT 76.  Price 10 cents. 
OOMPRESSED AIR PNEUMATIC DI�. 

thing to do with machinery ; describing- an appa
mtus for thc production of It " running balance, " 
and presenting' the deductions from experiments 
which have been made with it, and which ha\'o 
proved deeply interesting to all who have wit
llessed them. Illustrate",! with thirteen figure". 
Contained in SUPPLEMENT 221 .  Price 10 cents. 

pressed Air. By 'V. E. Garforth. SUPPLEMENT 1 8 8 . Price lO conts. 

NE W FRENOH RAILWAY APPLI-

patch System uso,1 in Paris. With description and 12 illustrative figures. SUPPLEMENT 24. Price 10 "- FLY-WHEEL AOOIDENT.-WITB cents. 
STEAM BOILER EOONOMY. A SERIES 
of Important Experiments by the Societe Indus
trielle de Mulhouse, showing the compamth'e econ
omyof various types of boiler. Sevcn illustrations. 
SUPPLEMENT 7 6. 10 cents. ances.--Descriptions of various new useful appara

tus ; illustrated with 8 ents, SUPPLEMENT 1 76. 
Price 10 cents. 

A NEW BLASTING OOMPOUND. -8UP
PLEMENT 1 76. Price 10 cents. 

NEW WATER ENGINE.-DESORIP-
tion of a new water-pressllre motor ; with S cuts. showing details of mechanism. SUPPLE-'iENCC 1 80  
Price 1 0  cents 

HOW uucn WILL A LOOmWTIVE 
Pull ? SUPPLEMEN�' 1 8 ,1 .  Price 10 cents. 
IMPROVED FILTERS. - UAIGNEN'S 
System. 'Yith two cuts. SUPPLE�IENT 215 ,  Price 10 cents. 
PURIFICATION OF SJ\IOKE. -DESORIP 
tion and figures of apparatus for washing smoke from factory and other chimneys. SUPPLEMENT 223. Price 10 cents. 

lrawings, showing the faulty constructon of the NARROW GAUGE RAILW' A"<T THE iy-wheel, the reasons for the breakage ; with prac- .l . - . , 
deal directions for the avoidance of such occurrence. Bill<;riea and Bedford, Mass., TWo-foot RR. 4 illus
Sy Joshua Rose SUPPLEMENT 30. Price 10 cents tratIOns. The Route, Grades, Cuts, Curves".Ties, . • Ballasting, Culverts, Bridges, and Rails. The LOCO-
THE HYDRAULIO RAM mSTORY OF motives, wi.th particular�, eng-�avings, and dimen_ . . . . I slons. PartIculars and D,mensIOns of other ROlling !ts lllvention. The latest Improve!llents. and work- Stock. Equipment and Cost of Road. SUPPLEmg of the ra'!' : most successful DImenSIOns, VaIVII lt!EN:!' 1 1 5 .  Price 10 cents. . , ' Seats, etc. Flscher's Ram and others. SUPPLEMENl I I l l .  Price 10 cents. .; I GIRARD AVENUE BRIDGE.- A DE
BOILER TEST MANOHESTER STEAM scription! with dil!'ensions, workin,g drawir:g-s, and 

, , . ' .  . . pfolrspectIYeS of GIrard Avenne BrIdge, Phila., Pa. Users AssoCla,ti0r:. SerI<:'s of hIghly ImP'?rtant tests With foundations of piers. 10 engravings. SUPmade by SU�JectlI�g bOIlers to. �:y:draullc pressure PLEMENCCS I , 2. and 4. Price 10 cents each. t.o the bursting pomt, and exhIbIting the weaken
ing effects of stC9lll necks. manholes, etc. Twelve 
illustrations. SUPPLEMENT 74. 10 cents. 

ENGINE OF THE STEAMER HUDSON. 
1 page of engravings. General description ; al�ota. 
ble of dimensions and performances of the smgle 
engine steamers Hudson, Knickerbocker, and New 
Orleans of the Cromwell line. SUPPLEMENT 6 1 .  
10 cents. 

GREAT OOHLISS ENGINE AT THE CEN 
tennial.-Dimensions and general description. With full page perspective engraving, and two pages of 
outlme drawings made to scale. SUPPLEMENTS 19, 
26, 36. Each 10  cents. 
EIGHTEEN OUTLINE FIGURES OF 

ENDLESS-RAIL RAILWAYS. - DE- �UMPING ENGINE OF TIf,E LEHIGH 
scription of Clement Ader's system ' with two Zmc Works. !'wo pages of engravmgs. SUPPLE
illustrations. SUPPLEMENT 2 1 1 .  Price 10 cents. MENT 32. Pl'lce 10 cents. 

Locomotiyes exhibited at the Centennial, show
ing their measures, with a table of principal di· 
mensions of each locomotive. SUPPLEMENT 3 5 .  
Price 10 cents. 
NARROW GAUGE LOOOMOTIVES. IN. 

SHAFTINGS, OOUPLINGS, A ND HANG- I;OCOM<?TIVES AT THE PAH�S EXHIB.I-
ers.-Descriptions of various forms ; with nine tIOn.-Engmes forthe 'Ves�e1'll RH. or Fr>;tnce, bUIlt 
figures. SUPPLEMENT 205 .  Price 10 cents. b� MM . . E1'llest.Goum et Cw. F�ll DeSCrIptIon and 

dian State Railways, engraving and dimensions. SUPPLEMENT 53.  10 cents. 

THE LONGEST BRIDGES OF 
World. SUPPLEMENT 256. Price 10 cents. 

DImenSIOns, WIth Three ElevatIOns and 'l'wo Rec-
THE tions to Scale. Contained in SUPPLEMENT 1 35, 

Price 10 cents. 

SIR WILLIAM 'fHOMSON'S SIPHON BAI;D�N LqOOMOTly-E.-I:ARGE EN· 
Recorder-Description and figures of the appara- �'avmg m sectIOna.l eleyatIOn,,, WIth measures, 
tus and mode of operation. SUPPLEMENT 255  scale, and table o f  dImenSIOns. ",UPPLEMENT 3 8 . 
Pri,.e 10 cents. . Pnce 10 cents. 

BOILER INSPEOTION. RCLES OF THE 
Englisn Board of 'l'rade. Instructions to Surveyors: 
Working Pressure for Cylindrical Shells of Boilers. 
Conditions and Factors of Safety. Formula for 
Determination of Strength, etc. Also, COHROSION IN BOILEHS. Report to the French Stcarn Boiler 
Commission, by M. Hanet Ulery, on the corrosion 
of bOilers by sulphuric acid deposited by smoke. 
Full and instructive accounts of several explosions. 
SUPPLEMENCC 1 04. Price 10 cents. 

THE THEORY OF THE OOMPOUND EXPRESS PASSE�GER LOOOMOTIVES, RAOK RAIL�AY LOC.OMOTIYE OF 
Engine. With two cuts. SUPPLEMENT 204 P '  Great Weste!'ll �.R. 'Y"'th fiye engravings, and tables t!,e Kahlenberd Rml.way near Vwnna. Fhe elm a-
10 cents 

. rICe of .all the prmClpal dunensIOns. SUPPLEMEN� 58, tIOns, and all particulars. SUPPLEMENT 7 0. 10 
Price 10 CeIlts. I cents. 

ROOK-DRILLING MACHINES. BY JOHN 
Darlington. Tools, described and illustrated. Best Practice in Size of Holes, Kind of Explosive, etc. Machines and TOAls, Air l>rossure, etc., used at Mont Cenis, St. Gothard, l\fusconetcong, Maesteg, 
Cwmbmn, Port SkewE't, Saarbruck, Honchamp. Blanzy, Minera, and Ballacockish Tunnels, with 
three illustrations 01 Methods of Drilling. The Cut System, Bmin's Radial, and other Systems. SUPPLE
MENT 1 03 .  Price 10 cents. 
TURBIN1<l WATER WHEELS.-A RE
port of the Official Tests of Turbine Water Wheels 
made during the Centennial Exhibition of 1876. 
With thirty one illustrations. Embracing Drawings 
and Descriptions of the apparatus used for each test. 
The Instruments employed for determining the 
Power and Reyolutions of each wheel. Bngravings 
and descriptions showing the Construction of the 
wheels that exhibited the Greatest Efficiency. Table 
showing the Names of the Exhibitors of the several 
wheels tested. Date of each test. Diameter of 
wheel. Fraction of gate. Weight on the scale in 
pounds. Revolutions per minute. Horse Power of 
wheel. Head on wheel, in feet. Head on weir, in 
feet. Flow over weir. Head on weir due to leak
age. Horse Power of the water used. Perccntage 
of efficiency realized by each wheel. Together with 
other valuablE; and interesting particulars. SUPPLE
MENCCS � I) and 6 1 .  Price 10 cents each. 
STEAM ENGINES AND BOILERS FOR 
High Pressures. By Loftus Perkins. Benefits of 
High Pressure, with practical plans and specifica
tions of successful Engines and Boilers now ill nse, 
with Indicator Diagram. SUPPLEMENT 8 1 .  10 
cents. 
TIIOBNYORO],T'S SOREW PROPEL-
ler.-Used on the fastest small steam launches in 
the world. 'YUh two illustrations, and an account 
of Trials. SUPPLEMENT 7 7 .  Price 10 cents. In 
the Rame number is a description and engraving of 
a Paddle Engine for light draught steamboats. 
Th" firing of boilers, etc. 
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These papers may be had at THE SCIEN'I'IFIC 
AMERICAN Office, New York, or may be ordered 
through any Booksellor or Newsdealer. In order
ing, please be particular to specify the NUDlber 
of the Supplement that contains the paper de
sired. Promptly sent by m ail to any part of the 
world. Price Ten Cents each Number. 

GAMGEE'S NEW MOTOR-THE AM- l COMPRESSING AIR.-BY JOHN STUR-
monia Engine.-Specifications and drawings in geon. An important paper, showing the most 
full of the patent granted Prof. Gamgee on his efficient and economical way of effecting the 
" Thermo-Dynamic Engine." Prof. Newcomb's compression of air for use as a motive power. 
opinion of the " Zeromotor," and Prof. Gamgee's Illustrated with engraving of an air-compressor 
reply thereto. Illustrated with five figures, for obtaining low pressures. Contained in SUP
showing elevation, sections, and plan of appa- PLEMENT 2 79. Pric e 10 cents. 

HOW TO MAKE TROUT PONDS. -
Valuable suggestions to fish culturists as to the 
best mode of constructing ,ponds for the purpose 
of spawning and trout raising. Illustrated with 
a diagram. Contained in SUPPLEMENT 246. Price 
10 cents. 

M ech a n i ca l  E n g i n eeri n g. 

HIGH RAILWAY SPEEDS.-BY W. 
Barnet Le Van. Description of trial trip of the 
" new departure" locomotive No. 5,000 (made by 
Burnham, Parry & Co.), from Philadelphia to 
J ersey City and return . Account of speed made 
between stations going and coming. Steaming 
capacity of the new locomotive's boiler. 'Yater 
consumed. Best speed made, 81 miles per hour. 
Table o f  speeds in miles per hour of the fast lines 
in Europe and America, Contained in SUPPLE
MENT 240. Price 10 cents, 

THE EFFECT OF PUNCHING OF IRON 
and Steel Plates.-By A. C. Kirk. Read before the 
Institution of Naval Architects. The Weakening 
Effects of Punching VS. Drilling in Riveting. Ex
periments with Six Tables for Iron and Steel, giving 
Strain brought to bear, Elongation, and all particu
lars of the effects of Punching and Drilling, and six 
illustrations ; also Hardening and Tempering of 
Steel, by JAShua Rose. SUPPLEMENT 9 5 .  Price 10 
cents. 

STEAM TROLLY OR CHAIR. USED ON 

ratus. Contained in SUPPLEMENT 2 8 1 .  Price 10 
cents. 

E N G I N E S  O F  T H E  L O U D O U N  
Castle, a Fast Ocean Steamer.-Three elevations, 
dimensions, and description. SUPPLEMENT 7 9 .  
Brice 10  cents. 
TO ESTIMATE THE HORSE·POWER OF 
a Steam Engine.-Simple rules for estimating the 
horse-power of a high-pressure or non-condens
ing engine, and of' a low-pressure or condensing 
engine. By a Practical Engineer. Contained in 
SUPPLEMENT 2 5 3 .  Price 10 cents. 

THE PROGRESS AND DEVELOPMEN T 
of the Marine Engine.-By F. C. Marshall, M.E. 
A paper lately read before the Society of Me
chanical Engineers, London. Decidedly the most 
useful, reliable. and valuable recent contribution 
upon the subject, showing the history and pro
gress of marine engineering, describing the most 
approved types of engines and boilers now em
ployed, the materials and mode of manufacture, 
performances and economies, the consumption 
of fuel, results of the screw propeller, sugges
tions for improvement. Contained in SUPPLE
MENT 299. Price 10 cents. 

CONSOLIDATION LOCOMOTIVE FOR 
the Philadelphia and Reading Railroad. Dimen
sions and perspective and back-end views of one 
of the heavy freight engines recently built for 
the Reading Railroad by the Baldwin Locomotive 
Works ; with account of trial trips and details of 
performances. Contained in SUPPLEMENT 2 5 2 .  
Price 10 cents. The same number contains an in
teresting article on "l!'ast Passenger Locomoti ves. "  

DISTILLING AND HOISTING MACHIN-
ery for Sea-going Vessels.-By Hamilton W. Pen
dred. Description of Graveley's distiller for sea
going vessels, capable of yielding eighty to one 
hundred gallons of water per day of ten hours, 
and suited for a ship of 1,000 to 1,500 tons, Also 
distiller combined with cooking hearth, by means 
of which arrangement the processes of cooking 
and distilling may go on either together or sepa
rately. Description of Chaplin & Co.'s distiller and 
patent aerator, and steam winch. Messrs. Robert
son, Osbornc & Co.'s horizontal steam winch. 
Brown's patent fresh water condenser and steam 
winch. Application and performance of the fore
going apparatus. Illustrated with fourteen fig
gures. Contained in SUPPLEMENT 2l:!4.  Price 10 
cents. 

THE FARQUHAR FILTERING APP A
ratus.-A detailed description of the Farqnhar 
apparatus for filtering the sewage of cities and 
villages, for the purification of the water supply 
of cities, and for the continuous filtration, in an 
economic manner, of large volumes of liquids in 
general. With seven figures (to a scale) showing 
vertical sections, plan view, and details of 
mechanism. Contained in SUPPLEMENT 29 1 .  
Another illustrated article o n  this subject, giving 
some additional information, may be found in 
SUPPLEME NT 2 7 6 .  Price 10 cents each. 

SEW AGE DISPOSAL. - BY JAMES 
Craggs. A condensed but clear description of 
the plan of sewage and sewer disposal adopted 
for the Sheldon and East Thickly Local District. 
Description of main drain, subsiding t anks under 
drainage, and surface preparation. A valuable 
paper, showing one of the best, most effective, 
and most economical methods of sewerage and 
drainag-e for tOWllS and villages. Contained in 
SUPPLEMENT 2 5 7 .  Price 10 cents. 

WARMING AND VENTILATJON. -BY 

Oude Railway. Two engravings. SUPPLEMENT 63 . 
:LO cents. 

THE MORRIS BLOWING ENGINE, 
with two pages of illustrations. SUPPLEMENT 3 9. 
Price 10 cents. 

STEAM B OILER FURNACES FOR 
Smok e  Prevention.-By John W. H ill, M.E. Full 
descriptions of the fire systems of steam boiler 
furnaces designed to b u rn bituminous coal with
out smoke, entered in competition at the Cincin
nati Indu strial Exposition of 1879, with detailbd 
reports of the various tests made and the results 
obtained. 'rhe Walkpr Twin Furnace. The 
Fisher Furnace. The Eureka Furnace Attach
ment. The Murphy Furnace. The Price Fur
nace. Contained in SUPPLEMENT 2 1 3 .  Price 10 
cents. 

INFANCY AND CHILDHOOD OF THE COST OF WORKING A GAS ENGINE.�tea� Engme:--By. C . M .  Percy, )i:E. �n exceed- By F. T. Linton, of the Leith G a s  Works. Expemgl,y mtere�tmg hIstory of the rIse. of the Steam rience of the author as to the cost of working a Engme and Its progress up to the tlm� of James gas engine, with a comparison of the cost of Watt. Hero. De Garay and Porta. Solomon de doing the same amount of work by a steam Caux. �ranca. The MarqUls of Worc'.'ster. At- power. A paper of interest and valu e  to enmospherlC Prcssu.re. Savery. Papm. New- gineers Contained in SUPPLE)1ENT 2 4 8 .  Price com en. Contamed m SUPPLEMENT 3 0 5 .  PrlOe 10 10 cents. cents. 

D. Galton, R.E. An exceedingly clear and Iu struc
tive paper. The Movements of Air in Buildings, 
and its Passage through Brick Walls. etc. Charac_ 
ter of Poisonous Emanations, and How Detected. 
Cheap and Effective Ventilation, with Economy of 
Fuel, and no Draughts. SUPPLEMENT 94. Price 
10 cents. 
HOUSE DRAINAGE. -BY EDWARD S. 
Philbrick, C . E .  A lecture delivered before the 
students of the Massachusetts Institute of Tech
nology, discussing the very important subject 
of the construction of the drains situated within 
th", house walls ; pointing out the proper method 
of arranging the pJumLing fixtures, what mate
rials should. be used for main drains, soil pipes, 
small waste pipes, etc., how these should be con
structed, and how arnnged to effect the most 
perfect drainage and prevent the exhalations of 
noxious gases. With three illustrations. Con
tained in SUPPLEMENT 243.  Price 10 cents. The 
same number contains an illustrateu deSCription 
of an " Apparatus for Clearing Sewage." 

THE FONTAINE LOCOMOTIVE. - A 

THE FERRY STEAMER LOFTUS PER-
kins.--Description of Perkins engine built for 
one of the ferry boats of the 'l'yne General l!'erry 
Company, in order to secure greater economy in 
the working of their steamers. Boat 100 ft. long, 13 ft. 10 in. beam, and 6J.jJ ft. deep. Illustrations 
showing every part of the engine in detail ; sec
tional elevation and plan of the high prcssure 
cylinder ; sections of inlet valves ; sections of ex
haust valves ; section, elevation, and plan of the 
mediu m cylinder ; section, elevation, aUfI plan of 
the low-pressure cylinder ; sections of the inlet 
valve to the high-pressure cylinder, and of the 
exhaust valve from the same. Three full page 
illustrations accompanying the text. Contained 
in SUPPLEMENT 2 1 7 . Price 10 cents. 

papPI' by Mr. John Ortton, o f  the Canada Southern 
Rail way, giving the dctails of construction and 
performancE' of tho locomotive engine H Fontaine/J 
which differs from ord inary locomotives in the 
pec uliar mode of applying the power of the engine 
to the wheels With three engravings. SUPPLE- THE DEBAY PROPELLER.-DESCRIP
MENT 3 0 5 .  Price 10 cents. A further discussion tion of one of the most effiCIent propellers that of the same subject in SUPPLEMENT 3 1 1 .  Price 10 has thus far been constructed, with details of cents. experimental trials to test its practical working. 
NEW SCANDINAVIAN DRIVINq BAND. 

Illustrated with thirteen figures, showing stern 
" of the steamship Cora Maria w ith the DeBay pro

- A  paper read by W. Willson Cobbett, before the peller ; sectional elevation of the propeller gear
SOCiety of Foremen Engineers, wherein the au- ing ; details of the scrcw-blade connections, and 
thor describes the recently introduced woven the propeller as fitted to the ship. Contained in 
belting, manufacturpd in Swecen, and claims I Sup

. 
PLEMENT 2 5 0 .  Price 10 cents. 

superiority for it in pOint o f  simplicity, efficiency, 
and economy ovcr leathur, rubber, or canvas ' THE VALUE OF A VACUUM. - AN belts. Followed by discussi?n of tho snl?ject by- , article of interest to the engineer, wherein the the members, and tab le showmg r�sults .of ��perl- author very ably discusses the ma �imum value ments made t'? test the comparatIve plIablht,y of of condensers, points out that there are Clreumthe ScandmavIan and leather beltmgs. Contamed stances under which it is more economical to in SUPPLEMENT 2 3 9 .  Price 10 cents. i exhaust steam directly into the air than to con-I dense it, and proves that the use of condensers, 
GAS },[OTORS. -' DESCRIPTION, AC- ' nnder such conditions, hence works more injury 
companied by eight figures, showing details of thau benefit. Contained in SUPPLEMENT 2 7 6 .  
working parts of a system of small gas motors as Price 1 0  cents. 
made by Buss, Sombart & Co. Contained in SuP
PLEMENT 2 6 5 .  Price 10 cents. TRANSMISSION OF POWER TO A DIS-

tance.-By Arthnr Achard. A paper read before AN EASILY MADE SMALL, STRONG, the Institution of Mechanical Engineers, Being a 
and Cheap Boiler for little Steamboats.-By H. K. summary of the practical results obtained in the 
Stroud. With an engraving 'l'his excellent little transmission of power to a distance by different 
boiler is made of wrought iron mercury flasks, modes. I. Transmission of P�wer by Wire Hop'.'s, 
which may be readily obtained, ready for use. a.nd the formulm for calculatlOn. II. TransmIs
Seven flasks are screwed together with ordinary · sl<?n .by compressed all', WIth fo,rmulm. Ill.  Trans
gas fittings. This boiler has been used for a year ' ll,llsslOn by. Pressure Wat�r, WIth formulm . IV. 
past, with much success, in the steam Sharpie 'I,:ansmlsslOn by ElectrlClty. General results ob
yacht Mannelita. Length of boat, 16 ft. 5 in.; tamed by the several �ethods. ThiS IS one of �he 
beam, 4 ft. 6 in. ; propeller, 16 inches diameter. most valuable, p,ractlOal. and con,lPrehenSIve 
For further description of boiler, boat, and engine, papers .on the s�bJect recently pnbl�shed . . Con
with method of securing the propeller in stern tamed m SUPPLEMENTS 2 74 and 27 a. PrlOe 10 
nost. see SUPPLEMENT 1 82.  Price 10 cents. cents each. 

LIQUID FUELS FOR STEAM ENGINES. 
-The opinion of an expert as to tho economic 
value of naphtha as a substitute for coal in the 
productlOn of heat and the generation of motive 
powcr. Tae recent experiments on the Long 
Island Railroad with naphtha fuel, and their 
results. Claims of the inventor of thc Holland 
hydrocarbon retort. The modus ope

. 
randi of the 

apparatus, and a criticism of the inventor's 
claims. Contained in SUPPLE�lENT 2 3 8 .  Price 
1Q cents. 

LOCO�OTIVE ENGINEERING. - THE 

SPRING MOTORS.-A SERIES OF V A
luable papers illustrating the latest methods of ap
plying springs for the propulsion of street cars 
and light road carriages. With plans and drawings 
of m .. thods of construction and winding of the 
springs, length and power of springs, reSistances, 
etc. Illustrations and descriptions of methods for 
driving sewing machines and other light machinery 
by spring power. Contained in SUPPLE�lENTS 46, 
47, 4 8 , 50.  Price 1 0  cents each ; 40 c ents or the 
series. 

THE QUALITY OF STEAM.--A V ALU· 
able paper read before the American Railway 
Master Mechanics' Association, June .. 1881, by John 
W. Hill M.E., showing the necessity of an exact 
knowledge of the thermal value of steam In esti
mating the economy of engine and boiler perform
ance. Contained in SUPPLEMENT 3 02.  Price 10 
cents. 

most recent and best examples of Locomotive 
Construction, with scale drawing's, tables of prin
cipal dimensions, general description, etc. , are 
given in the SCIENTU'IC AME EUCAN Suppr�EMENT. 
The following may be had at this Office, or 
ordered through any Newsdealer. Sent by mail 
prepaid. Please order by the number8 here given. 

Express LOCOrfllJtives of the London, Chatham, and ' 
THE EFFICIENCY OF SCREW PRODover R. R. Tank Locomotives. With Specifi- pellers.--Descriptions, Illustrated with Diagrams, catio.ns, Dimensions, Particulars and Three En- of results obtained m some interesting experigravmgs. SUPPLEMENT 2 3 .  10 cents. i ments with propellers by Messrs. Farrell & Co., in 

Loconwtives at the Centennial. A series of Eight- England, in order to determine the most suitable 
een Outline Illustrations, showing the Principal screw for a torpedo boat built by them for the 
Locomotives exhibited at the Centennial, with Admiralty. Contained in SUPPLEMENT 2 0 8 .  Price 
their measures, and a table of principal dimensions 10 cents. 
of each locomotive. SUPPLEMENT 3 5 .  10 cents. I 

Baldwin Loconwtive . - Large engraving in sec- STATIONARY BOILERS. - OFFICIAL 
tional elevation, with measures, scale, and table 1 '1'ests at Centennial Exhibition. D escription of 
OJf dimensions, SUPPLEMENT 3 8 .  10 cen.ts. Experiments on Fifteen Boilers of various kinds, 

N�rrou Gauge Swedish Locomotive, with one page and c.omp�rative tabular stat'.'ment, giving pres-
of engravings. SUPPLEMENT 41 10 cents. I sure III BOller, Temperature of Steam, JI'lOlsture of 

Lo '  . . , Steam, and amount of Superheatmg, Water com�t'ves Of t�e E�ghteen Inch Railway at Crewe� . Evaporated, Coal Consumed, Rating of Boiler, and Eng. 'l wo en,.,ravlllgs. SUPPLEMENT 44.  1v .  many other particulars. Also, Coal and Firing, Percents. I centage of Refuse. Calorimetric Observations, etc. 
Locomotive P(J)Jsenger Engines Of Midland Rail- Contained in SUPPLEMENT 8 9 . Price 10 cents. 

way with table of dimensions. 'l'hree engra vings. 
SUPPLEMENT 2 7 .  10 cents. The same number RECENT BRAKE TRIALS.-AN ACcontains report of valuablc information given count of a series of important experiments before the Master Mechanics' Assoc.iation, con- , recently carried out by the LancashIre and Yorkcernmg LocomotlVes and Locomotn e Improve- : shire Railway Company to ascertain the relative m ents. I merits of the Westinghouse, the Eames, and the 

Narrow Gauge Locrmwtives, Inclian State Rail- Sanders automatic brake, and Fay & Newall's 
ways, engraving and dimensions. SUPPLEMENT hand brake ; with a table showing the broad facts 
5 3 .  10 cents. I of . the trials. Contained in SUPPLEMENT 246. 

New Railway Locomotive Crane, by Black, Haw- ' PrlOe 10 cents. 
thorne & Co. Four engravings to scale, dimen- I 
sions, etc. SUPPLEMENT 5 4 .  10 cents. ' STEAM FOR SMALL BOATS.-RE-

New Road Locomotive, by Marshall Sons & Co. p.orts o f Trials of Steam Yachts giving descrip
General description and one engraving. SUP- tlOn of engllles B;nd t heIr management, propor
PLEMENT 5 6 .  10 cents. bon of boats, eng'ne, and screw and other valu

Express p(J)J8e;�ger Loconwtives, Great Western able facts. With e�gravings. Contained in SUP-
Rallway . With five engravings. and tables of all PLEMENT 1 5 8 .  PrlOe 10 cents. 
���&rinCIPal dimensions. SUPPLEMENT 5 8 .  10 THE BOLLEE STEAM CARRIAGE. 

Loconwtive for Burning Petroleum.-Used on Rus- Description of a new steam carriage for common 
Sian Railways. With description and five lIlus- �g�2�h�

sG��;:'�,l.Y ����f�b1��YE���b�h
e�s'i�n��� trations. �UPPLEMEN'r 63 10 cents. With fo u r  figures, giving Ferspective, sb�tional 

Steam Trolly 01' Ghair.-Used on Oude Railway. elevation, and plan views 0 the apparatus. Con-Two engravings. �UPPLEMENT 63. 10 cents. i tained III SUPPLEMENT 29 1 .  Price 10 cents. 

RAILWAY VELOCIPEDES . .....,.DESCRIP
tion of two styles of Velocipedes for use on the 
track of railways, and one of which is employed for 
various purposes by the officials of several of the 
argest Western railroads. �'wo engravings. SuP
PLEMENT, 1 78. Price 10 cents. 

FOUND.A.TIONS.-FROM A VERYV ALU· 
able paper on the subject of American Eng'ineer
ing, as illustrated by the American Society of Civil 
Engineers at the recent Paris Exhibition. Com
piled by a Committee of the Society, composed of 
Messrs. George S.  Morrison, Edward P. North, and 
John Bogart. Foundation Work as practiced in 
America ; its characteristics, and the features that 
distinguish it from European methods. The free 
use of Timber ..... Crib Work, Piles, Caissons, Coffer 
Dams, Screw Yiles. The Cushing System. The 
Towers of the New York and Brooklyn Suspension 
Bridge. The Piers of the St. Louis Bridge. The 
St. Charles Bridge over the Missouri River. The 
Poughkeepsie Bridge ovor the Hudson River-the 
boldest exam pIe of timber foundation on record. 
Bridge Superstructure.-Notes on the Earlier 
styles of American Bridges. The Burr Bridge and 
the Towne Lattice. The MacCal;um Truss. The 
Pratt Truss. Description of the Howe Truss. Intro
duction of IronBridges. The Squire Whipple Bridge 
The Finkand Bollman Trusses. The Whipple, Mur
phy,orLinville Trusses. The Post Truss. The peculi
arities of Americanas compared withEuropean iron 
bridges. Introduction of Iron Trestles. Smith's 
Trestle Bridges. Improvements that have taken 
place in the last ten years. Description of the old 
and new Viaducts of Portage, 1:<ew York. 
The Passaic Draw Bridge ; general dimensions, 
weights adopted for calcnlation, weight of iron in 
str'l�ture, and general description of the Bridge. 
Oak Orchard Viaduct; general dimensions, weight 
of iron in structure, and short description. '1'he 
Rockville Bridge; a full description of the struc
cure, including the weight of iron nsed therein and 
"oueral dimensions. SUPPLEMENTS, 18 7 and 1 8 8  
Price 10 cents each. 
LARGE PLANING MACHINES.-ILLUS
trated. SUPPLEMENT 3 1 0. Price 10 cents. 

CLERK'S GA.S ENGINE.-ILLUSTRAT
ed. SUPPLEMENT 3 1 0. Price 10 <-ents. 
SIEMENS REGENERATIYE GAS BURN-
er.-Illustrated. SUPPLEMENT 30 1 .  Price 10 
cents. 
PROGRESS AND DEVELOPMENT OF 
the Marine Enginc.-By F. C.  Marshall. SUPPI�E
MENT 299. Price 10 cents. 
HAYWOOD'S FIFTEEN - INCH 
way.-Illustrated. SUPPLEMENT 296. 
cents. 

RAIL-
Price 10 

DYNAMO-METRIC BRAKES, NEW. 
With two figures. SUPPLE�lENT 264. Price 10 
cents. 
WATER GAS.-A DESCRIPTION O F  AP-
paratus for producing cheap gas, and notes on the 
economical effect of using such gas with gas 
m otors, etc. By .T. Emerson Dowscn, C .E., of 
London. SUPPllEMENT 3 03 .  Price 10 cents. 

OUR PROGRESS IN MECHANICAL 
Engineering.-Address by Prof. Hobert H .  Tlmrs
ton, Prpst. Am. Soc. Mech. Engineers. SUPPLE
MENT 3 0 8 .  Price 10 cents. 

THE MONTE PENNA WIRE ROPEWAY. 
-With seven illustrations. SUPPLEMENT 2 7 8 .  
Price 10 cents. 

PIPES FOR GAS AND OTHER PUR-
poses. An excellent practical treatise, with 42 il
lustrations. The various kinds of pipes, chameroy, 
'wood, paper, cement, and slate pipes ; the numer
ous joints, ball and socket, harness, etc. The de
structive power of various soils, and the most suc
cessful methods of preserving pine. Extended di
rections on main laying, giving best Jlracti<1e. SuP
PLEMENTS 62, 6 4 ,  66, 67.  68, 69, 72, 77. 
Price 10 cents each. � 

THE VENTILATING AND WARMING 
of School Houses.-By Dr. F. Winsor. Tests of 
Purity of Air. Truo Philosophy of Ventilation. 
Experience in War Proving Importance of Pure 
Air. Removal of Germs and Stenches. Necessary 
Cubic Space, and Frequency of .Renewal. Proper 
Humidity. With Ne'l' Sch ool House Design. SuP
PLEMENT 9 8 .  Price 10 cents. 
DISINFECT AN TS AND THEIR SPECIAL 
Application.-By E. L. Griffin, M.D., President of 
the State Board of Health of Wisconsin. A "alu
able treatise on this important snbject, enumerat
ing all of the most approved disinfecting agents 
known, such as : Fresh Stone Lime, Powdered 
Charcoal, Chloride of Lime, Dr.v Earth, Sulphurous 
Acid Gas, Nitrous Acid, Copperas, Permanl<anate 
of Potash, Chloralum and Hromo-Chloralum, 
Chloride, Sulphite and Sulphate of Zinc, Iodine, 
Carbolic Acid, and Ozone ; stating in what parti
cular cases each one should be applied, and giving 
full directions how it should be used. Contained 
in SUPPLE�lENT 1 62. Price 10 cents. 
CREMATION IN ITALY. -A DESCRIP-
tion, by A. B. Archbald, of Florence, of the cre
matories recently used at Milan. and particularly 
those of Gorini and of Roma-Venini, both of 
which have been tested by the Hygienic Congress 
at the Cimitero Monumentale of that city, pre
ceded b y  a brief sketch of previous experimen�s 
in cremation in Italy and G ermany. Contai�ed lll 
SUPPI,EMENT 262. Price 10 cents. Further lllfor
mation on the same subj ect, accompanied by en
gravings illustrating the German and Italian cre
matory furnaces, may be found in SUPPLEMENT 
264. Price 10 cents. 
FOO"I'-WALK PAVEMENTS.-A PAPER 
read before the Association of Municipal and I"ani
tary Engineel>l. By E. Buckingham, C.E. With 
Directions for Making the Best and Cheapest Walks 
of Cements and other materials. SUPPLEMENT 82. 
Price 10 cents. 
DISPOSAL OF SEWAGE.-A PAPER 
read before the London Institution of Mechanical 
Engineers by Mr. Henry Chapman, describing 
the Farquhar and Oldham filtering apI aratus, for 
the disposal Of the sewage of towns and villages ;  
for the purification of the water supply of cities ; 
and for the continuous filtration, in an economi
cal manner, of large volumes of liquid generally. 
With engravings. Contained in SUPPLEMENT 
276.  Price 10 cents. The same number contains 
an article on " Paris Water Meters," giving brief 
descriptions, with ilIustratlOns, of the four types 
of water meters adopted by the Parisian authori
ties : Kennedy's meter; Frager's meter; Samain's 
meter; and Mathelen and Deplechin's meter. 
CISTERN WATER.-A REPORT BY 
Prof. C. R. Stuntz to the Cincinnati Board of 

QUALITY OF STEAM.-BY J. W. HILL . Health, on analyses .of cistern waters, with table 
M E S O · 1 ' of analyses ; deductlOns and observatlOns by the 

.. . UPPLEMENT 3 2. PrlOe 0 cents. author, and rules for the management of cisterns 
LARGE IRON ROOFS SUPPLEMENT 

adopt\ld by. the Sanitary �mmittee <!f Cincinnati. 
. . - Contamed III SUPPLEMENT 2 7 7 .  PrlCe 10  cents. 
3 0 7 .  Price 10 cents. 

S a n i tary E n gi n ee r i n g. 
VENTILATION OF PUBLIC BUILD-
ings.-By James Hogg. An interesting account 
of the system of ventilation now used in the Madi
son Square Theater, New Yo rk, the most per
fectly ventilated public building in this country. A valuable and important paper, with engravings 
illustrating the system. Contained in SUPPLE
MENT 2 5 0. Price 10 cents. 

HOUSE DRAINS AND THEm COMMON 
DEFECTS.-By Eliot C. Clarke, C.E., Principal As
sistant Engineer in charge of the Improved Sewer
age 'York, Boston, Mass. With .34 illustrations. An 
important and Valuable Paper, showing the Essen
tial COll!litions for Efficient House Drainage ; the 
proper sizes, forms, and best materials for drains ; 
the evil results of making them too large ;  the 
proper inclination for drains ; the best methods of 
making them tight ; the right and the wrong 
methods of connecting drains with sewers, with 
engravings How leaks in drains · occur and how 

HOUSE DRAINAGE, SEWERAGE, AND detected. Descriptions of the most common defects 
Ventilation.-A paper read by Mr. Reginald in drains, with engravings. Together with many 
Middleton before the Society of Civil and Mechan- valuable suggestions and directions of great valne 
. I E ' L d R I t 'th t' I to housekeepers and owners of property, whether lOa ngmeers, on on. ep e e WI prac lOa in town or country. This paper is based on the obinformation on t'w above subjects. A paper of servations of the author during an extended exvalue and interest to everybody. Contained in 
SUPPLEMENT 2 7 '> . Price 10 cents. perience in the actua.1 const,ruction of drains and • sewers, and presents m conClse form the latest and 
THE UTILITY OF WATER FILTERS.- best information on the subject. Contained in 
A valuable article, pointing out the erroneous �qENTIFlO .AM�RICAN . SUPPU)MENT, No. 1 79 .. 
ideas held by the majority of people on the subject 1 - TIce l0 cents. 
of filtration ; showing that most of the househ old 
wB;te�-filters in use are constructed on unscienti.fic . GROUND AIR IN ITS HY"IENIC RE-prlllClples, and are hence valueless; and mam- - ''-
taining that if drinking water needs filtering, the lations.-By Dr. Max Von Pettenkofer, Professor 
filtration can be best effected by the use of sand, of Hygiene in the Munich University. An important 
which has always given satisfactory results wher- and valuable paper, proving by experiment the ex
ever it has been skillfully used and carefully looked istence of undergronnd air-currents ; sa!,ltary 
after. Contained in SUPPLEMENT 209 .  Price 10 . dangers from the escape of underground all' into 
cents. . dwellings. SUPPLID4ENT 82. I,'rice 10 cents. 
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These papers may be had at THE SCIENTIFIC 
AMERICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealer. Tn order
ing, please be particular to specify the N umber 
of the Supplement that contains the paper desired. 
Promptly sent by mail to any part of the world. 
Price Ten Cents each Number. 

UNITED STATES OOEAN OOMMEROE I A NEW DIVING SYSTElH.-DESORIP· 
in Unite<l States Built Ships. An able paper, by tion of Fleuss' remarkable apparatus ; with three 
W. H. Webb, Esq - Contained In SUPPLEMENT figures. SUPPLEMENT 230. Price 10 cents. 
272 . Price 10 cents. PROPELLER FOR VELOCIPEDES AND OUNARD STEAMER GALLIA.-DE· Sleighs. With two cuts. SUPPLElIIENT 1 59. Price 
scription and Seven Engravings giving a view of 10 cents. 
the ship, and illustrating her engines and boilers, R ' TUR San itary E n g i n eeri n g. contained in SUPPLEMENT 202. Price 10 cents. O� TRID�l!! MANUFAC E.-INTER· 

estmg descrIptIOn of the process. SUPPLEMENT SEW;ER.G�SJ!!S, A�D THE .TRANSPORT H. M. S. INFLEXIBLE.-LARGEST AND , 168 . Price 10 cents. of Sohd and LIqUId. Particles therem:-B� E. F!:ank- Strongest Ironclad Afloat. The Armor and the 80 ' "'WIN SOREW STEAM LA UN-OH IL land,. F.R.S. Expen�en�s and Practwal Expenenge ton Guns. Dimensions of the vessel, Rig, and Ar- J. • •  • _ " - . • provlI!-g �he sUsl?P,,nsIOn ill the Atmosphere of Sohd rangement of Turrets. The Cellular Construotion, l,:!-stratlOns m perspectIve and sectI.on, and descrlpand LIqUId PartIe,es from Sewers, to whICh matter Ventilating Apparatus Boilers Engines Pumps tlOn of a Screw Steam Launch bUIlt for passenger Cholera and \,ther diseases have been traced. San!- Weights, and Cost, with (lne illu�tration. 'Working service in shallow waters in t�e East Indie�. Boat tary Prevent!on. Other excellent articles on M.edI- of the Guns, and Annstrong's Hydraulic System for propelled by twm Rcr!lws; dltnenslOns 56 ft. long, cal, etc., subjects, as the Treatment of RheumatIsm; Tu=ing the Turrets SUPPLEMENT 122 Price 10 7J.2 ft. beam, an d 3 ft. 9 m. deep; draught 2 ft. 9 m. Croton Chloral in 'Vhooping Cough ; School of Life eentli • • I SUPPLEMENT, No. 1 7 1 .  Price 10 cents. and Myopia ;  Safe Administration of Chloroform, • I etc. SUPPLEMENT 67. Price 10 cents. STERN·WHEEL f3TEAM YAOHT.-De· OHT LADY FR NKLIN -scription and scale drawings in detail of a light STEA� Y� .  A . • 
HOUSE DRAINAGE.-VALUABLE DI· draught, fast, Stern-wheel Steam Yacht, designed IllustratIOns I!, sectIOn of hull and engme o� a 
rections for Eecnring perfect drainage for dwell- by U. S. Civil Engineer M. Meigs. Length of hull, �team yacht of excellent perfor!"ance, .economl�al 
ings! as issued by the Massachusetts Stato Board of 34 ft. ; beam at gunwhale, 8 ft. 2 in.; depth of hull m fuel, length 48 ff;., double eng!ne, cylll�der 6)1 !n. 
Hea th ; showing what size the drains should be, (midships) 24 in.; draught, 16 in. : diameter of dIameter and 8 !n. stroke; bOIler v81;�!Cal, M m. 
the proper slope to give them, and how they should wheel 6 ft.' number of buckets 12' diameter of Iron,  diameter 38 m. WIth two engra\lngs. Con. 
be connected with the soil pipe and sewer ; theim· boiler; 30 i�. ; height, 5 ft. ; diamJter ' of cylinder, tained in SUPPLEMElS"T. No. 1 71. 10 cent,,
portauce of putting a plan to the work on record ; 4Yo in.; "troko, 16 in. ; draught of boat about 9 in. ON THE M·ANUFACTURE OF PROJEO. the proper way to drain wet sites for houses ; This is said to be the best type for small steamers 
method of isolating sewers from houses by traps ; of very light draught, being much handier than a tiles.-By J. Davidson. Illustrated. SUPPLEMENT the best arrangement for the soil pipe ; how to trap side-wheel boat, and easier to construct. SUPPLE- 3 1 0. Price 10 cents. water closets, sinks, basins, and bath tubs ; the best MENT, No. 1 79 .  Price 10 cent�. patterns of water closets ; how to detect gross de· 
fects in house drainage ; how to disDose of sewage 
where there are no sewers. Illustrated with two 
cuts. Contained in SCIENTIFIC AMERICAN SUPPLE

TUNNELS AND ROCK·BORING MA. ! Aeron a u t i cs. 

MENT, 1 94. Price 10 cents. 
ehinery.-By John . Darlington. D!mensions, and ON THE PROGRESS OF AERONAUTICS. Methods employed m the Mont Cems, St. Gothard, �An essay read before the Aeronautical Society of Roo�a.c, Sutro, Musconeteong, and Severn Tunnels, Great Britain by Frederick W. Brearey, Secretary �pldlty Of Work, Perfonnl\llces ltud Cost of V:a- of the Association. A useful and interesting paper. THE SEWERAGE OF MEMPHIS . -BY nous MacInnes, Am\,un� of Wa1!Jr, Compressed AIr, Containing brief accounts of the most recent trials 

Fredk. S. Odell, C.E. A description of the " sepa- e�c., reqUIred, aJ?-d nme illustr�tIOns. The Alten�erg of balloons having mechanical propelling attach
rate system " of sewerage as successfully intro- Zmc Mmes, AIX-la-Chapelle , Perseber£. Mme�, ments. The requircd dimeusions and best forms 
duced in the city of Memphis. This system has Swe�en ; Sl:!aft at Sa�berll" . Altenwal , Marle for balloons with propclJjng machinery. Calcula
the distinctive feature of employing the sewers CollIery ; PIerre Dt;nnlB. Pit ,  Stahlberg . M�seJ?-' tions of the power exerted by birds in traveling 
for the purpose of conveying sewerage only, sur- PruSSia ;  Goule� Collle!y '. Dryroo¥= Iron Mmes , SIT through thc air, and thcir methods of action. 
face and subsoil drainage being excluded, and is F�ances L�vel,. orkshIr� Frederwhseg�,,; Wrexem Calculations of the mechanical requisites for suc
claimed to be cleaner and cheaper than the ordi- Mmeral Mmes , Johann olliery, Prussia , Maesteg cessful aerial navigation as indicated by the 
nary system in usc. Illustrated with two figures, Tunnel ; Cymbrau ;

C
Dolcoath ; 

Ba
South Cr?fty" Corn

f
- flight of birds . Report 'of balloon trials hav-wall ; Carn Brea, ornwall ; llacorklsh, isle o .  rt' al ' 11 d b th B ·t· h showing automatic sewage flush tank. Contained Man. For each Mine or Tunnel is given the number lllg ve lC scr�w prope �rs, ma ? y . e ,,�I IS _ 

in SUPPLEMENT 284 . Price 10 cents. of Holes in Heading. Character of Rock. Labor War Office. 4,r naVlga�lOn by pushi.ng , bal 
PAINT FROM A SANITARY POINT OF E 'oyed Time Cost etc SUPPLEMENT 1 09 loons. ExperII?-ental t!,a)s of the SOCICty s ap-

PlI!-P' I'O ' t  . ' , • • paratus for testlllg the Llftlllg Power of plane sur-View.-CasEls described in which White Lead Paint rice cen s. , faces when exposed to wind currents. Description in Dwellings Never Dries, but gives off Poisonous RTEEL ARMOR PLATES.-IMPORTANT. and dimensions of Moys' steam Aerial Locomotivei Particles which are Inhaled by the Inmates, caus- with an account of its practical trial at the Crysta ing Depression, W-eakness, He�dache, aud Loss of l'.rials of Steel �d COIppound Steel-aud-Iron Plates. Palace. Description of Moys' remarkable selfAppetite. The New Zinc WhIte Recommended, SIr J o�eph WhItworth s Plates. Th,e Armor of the lifting steam engine and boiler, of one horse power, with Covering qualities eq ual to White Lead. InfleXible. SUPPLEMENT l IZ. Pnce 10 cents. but weighing only thirteen RoundS, with dimen-SUPPLEMENT 1 54. Price 10 cents. . erne t of the l' t'ng fans etc SUP STEEL TORPEDO BOATS.- DESORIP. SlOns, arrang n I 1 , .  -
SPO GY IRON FILTER BY PLEMENT 50. Price 10  cents. THE N . - tion and 5 Drawings of Boat 75 ft. long, weighing ' Gustav Bischof . . A paper re�d befo,:e the Roy�l but 14 Tons. Engiues, 250 !l. p. Steam Pressure, NAVIGATION OF THE AIR.-B.Y FRED. Society. Defectlve means of detectmll' Bacteria 120 Ibs. The Surface Condenser, Ventilation, the I 'V. Brearf'Y, Hon. Sec. to the AeronautlCal SOCIety and Putrescent Matter in W:ater, and Samt.aq' Dan. Torpedo Apparatus, imd the Screw. Apparatus for ' of Great Britain. A review of wh!1t has thus far ger of 'Yater so contamlllated.. Dcs(JrIptlOn �f Throwing Greek Fire. SUPPLEMENT 1 1 6. Price been accomplished toward a solutIOn of th!! prob-Filter which removes these Orgamsms, and Experl- 10 cents lem of aerial locomotion ; the errorS of former ments proving its value. With other valuable I 

• 
experimenters pointed out ; and the present and papers on the Origin of Bact�ria, the Cell-�octrine THEORY OF STREAl\i LINES IN RE. future aspect of the question considered. The III the Light or, Recent InvestIgatIOns, etc. SUPPLE- lation to the Resistance of Ships. By William direct!on in which future eX]Jeriment� should b� KEN'r 8 7 .  PrICe 10 cents. Froude, C.E., F.R.S., President of the Mechauical made ''.l order that success may �e attamed. Con 

SEWAGE WORKS FOR SMALL TOWNS. 
-Designs mao l) by Baldwin Latham, C.E., for the 
town of Skipto'1, England. 2 pages of illustrations, 
giving jtll the details of this most simple an<l 
effective �ystem. SUPPLEMENT 7 5 .  Price 10 cents. 

Section, British Associatiou. With 35 illustrations. tamed m SUPPLEMEN�' 240. PrICe 10 cents. 
A valuable and exhaustive treatise, containing a FLIGHT AND ITS IMITATION.-BY large amount of practical information concerning Fred W Brearey, Hon. Sec. of the Aeronautical the flow of water, its power, the movements of 
bodies in water, etc. SUPPLEMENTS 3, 4, 5 , 6, 8. Society of Great Britain. An interesting �ssay, 
Price 10 cents each. 50 cents for the socies. discussing the present status of the questIOn as 

THE SUTRO TUNNEL.-BY ADOLPH 
Sutro. An interesting address, giving the history 
of this celebrated mining l unnel, from its incep
tion up to the present time, and the reasons that 
led to the undertaking ; describing the methods 
that have been used in construction, the diffi
culties that have been encountered, and the obsta
cles to progress that have been met wi th ; and 
prefaced by a valuable account of the discovery 
of the Comstock lode, and of the geological for· 
mations of the gold and silver deposits of Califor
nia. Contaiue<.J. in SUPPLEMENT 205.  Price 10 
cents. 
ORIGIN AND CLASSIFICATION OF 
Ore Deposits.-By Prof. J. S. Newberry. A very 
valuable paper, describing the physical and chem
ical characteristics of  the mineral matters which 
have proved useful to man. Treating of super
ficial, stratified, and unstratified ore deposits ; the 
various classes of mineral veins ; the theories of 
vein formation, and the sources of  the metallic 
solutions which have formed deposits of ores. 
Contained in SUPPLEMENT 223. Price 10 cents. 

MINERS' LINGO.-A OOLLEOTION OF 
all the terms used by miners, accompanied by de
finitions of the same, as given by Mr. M. B. Carpen. 
ter in his New Mininf' Code. Indi.pensable to all 
those engaged directly or indirectly in the mining 
industry, or interested in mining stocks, and who 
desire to read accounts of mining operations un
aerstandingly. SUPPLEMENT, No. 1 8 1 .  Price 
10 cents. 

HOW TO EXPLORE FOR MINERALS. 
-By 'l'. E. Ciayton, C.E. A series of valuable 
rules for prospecting. SUPPLEMENT 200. Price 
10 conts. 

M etal l u rgy. 
NOTES ON THE MICROSCOPICAL 
Examination of Iron.-..o1 Report by A. Martens to 
the Society of German Engineers. This paper is 
designed to call the attell1 ion of all those inter
ested in iron to the microscopical examination of 
this metal, and to demoustrate the practicability 
of this method for determining the comparative 
value of the different kinds. It shows, by means of 
eularged figures, the appearance of carbon or 
graphite, and how its presence in iron may be 
demonstrated ; the characteristic appearance of 
fractured Spiegeleiseu as seen under the micro
scope ; the pine· tree shaped crystals of the better 
variety of iron ; the appearance of fractured case
hardened iron, of polished Longloan iron, of pol
ished Kenneil iron, and of polished Spiegeleisen 
etched with sulphate of magnesium ; the l abular 
crystals in fractured Spiegeleisen, and their pecu
liar figures and lines; the Coniferous Crystals of 
Krupp Spiegeleisen and the globular elevations 
attached to them ; warts and depressions ; the natu
ral figures etched in iron containing manganese ; 
appearance of polished su rfaces in Spiegelei�en 
from Rolandshuette and Wissen, and in Spiegel
eisen rich in mangauese. The conclusions drawn 
by the author from the observations here 
described. This valuable paper shows that micro· 
scopical examination is destined to become of the 
g-reatfst practical value in estim ating the value of 
iron. The entire paper, illustrated with thirty· 
five engravings, is contained in SUPPLEMENTS 1 65, 
1 68 , 1 72, and 1 74. Price 10 cents each. 

IMPURITIES IN WATER AND THEIR 
Influence on Domestic "Gtility.-By George Still
ingflcet Johnson. SUPPLEMENT 293.  Price 10 
cents. 
FURNACES FOR DESTROYING THE 
Refuse of Cities_-With four figures. SUPPLE
MENT 283 .  Price 10 cents. 

SMALL STEAM TORPEDO BOATS.-BY 
Mr. Donaldson. Read before the United Service 
Institution. Engraving and Complete Description 
of the Steel Propeller " Lightning," 84 ft. long ; 
speed 19 knots per hour. Also, other boats, their 
Engines and Armament. �heir Remarkable De
structiveness proved by TrIal. Valuable ExperI
ence in War. etc. SUPPLEMENT 79. Price 10 cents. 

to the possibility of aerial locomotion being 
accomplished by man ; pointing out the mechani- THE PROPERTIES OF IRON AND 
cal conditions of flight which must be thoroughly I Steel.-By Daniel Adamson, C.E. Read before the understood before they are attainableh and ex- i Iron and Steel Institute, with 58 , Figures and 2 Dia
plaining the various reasons on which t ose who ' grams, being one of the most recent and valuable 
are working at the problem found theIr h opes of papers ever given to the 1?ublic. How 'Pesting Ma
ultimate success. Contained in SUPPLEMENT 207. chmes impose False Conditions. Endurance of Iron 
Price 10 cents. aud Steel under Concussive Force. Thirty Experi

ments upon Plates. Annealed Steel. Effects of Sul
phur, Phosphorus, and ()inder. Tensile Strength of 
Iron and Steel. Drilled and Punched Holes. Rule 
to Find the Power Required to Punch Steel Plates. 
The Ten-inch Test. Welding of Steel Boiler Plates. 
A thoroughly Practical and most Valuable Paperl 
giving Results of Numerous Tests on Bessemer Mila 
Steel, Best-best Boiler Plate, Martin-Siemens Steel, 
Crumble Steel, Sub-carbonized Steel, Swedish Bar 
Iron, Mild Rivet Steel, Best Merchant Iron, Tudhoe 
Crown Iron, ete., embracing 40 varieties of Iron and 
Steel. These Tests are illustrated by two full pages 
of cuts showing the Behavior of the Metal under 
Torsion, Tension, and Concussion, with the Effects 
of Punching. The Results embraced in one page 
of Tables, giving Size of SpeCimen, Pennanent Set 
Induced, Maximum Strain per cent. of Elongation, 
Final Breaking Strain, Bending, Drifting before 
and after Annealing, Composition of Specimen, and 
all Particulars. Corrosion Tests. Concussion re
sisted best by Mild Steel. Corrosion of Iron VB. Steel 
by Sea Water. Steel for Ship-building. Best quality 
for Steel Rails. Best varieties for Gun Barrels. In
jury done by Finishing at Black Heat by Hammer
ing. Making Steel .Fly Shafts, etc., and other Valu
able Practical Conclusions. SUPPLEMENT 1 5 0. 
Price 10 cents. 

COMMON SENSE SANITA'l'ION.-SUP· W A V E · M A K i N G  RESISTANOE OF PLEMENT 293. Price 10 cents. Ships. By same author. With 4 illustratious. SUP
DISPOSAL OF HOUSE DRAINAGE.- I>LEMENT 74. Price 10 cents. 

AERIAL NAVIGATION AND ITS POS· 
sibility.-R)' 1'. Choinski. With two figurcs. Sup
PLEMENT :183 .  Price 10 cents'. 

SUPPLEMENT 308.  Price 10 cents. 
DRAINAGE OF AN APARTMENT 
House. Illustrated with one cut. SUPPLEMENT 
1 66. Pricc 10 cents. 

M i l itary a n d  N ava ' E n g i n eeri n g. 
SMALL STEAMBOATS AND YACHTS. 
The Black Hawk, 15 ft. 10 in. long ; 4 ft. 9 in. beam ; 
3-bladed screw, 21 in. diameter ; boiler 20 iu. diameter, 32J.2 in. high ; weight, 300 1bs.; piston, 4J.2 in. ;  stroke, 4 in. ;  3 horse power ; speed of boat, 6 to 7 
miles au hour. Perspective and working drawings 
of this boat and machiaery. SUPPLEMENT 14. 
Price 1 0  cents. 

The same number contains views of the fast steam yacht Continental. Length, 50 ft., 6y' ft. beam ; 3)2 
ft. depth ; two 6 in. cylinders, 6 in. diameter, 8 in. 
etroke ; 74 horse power ; speed, 17'9 miles per hour. 

A Thirty-:!,oot Steam Launch.-Al?proximate cost for boat and machinery complete, $OIlO. Length, 30 ft.; beam, 6)1 ft.; depth, 3 ft. ;  boiler, 3x4 ft.; cylin. ders, 4 in.; stroke, 6 in.; 3-bladed propeller, 2Yo feet 
diameter. General directions for construction are given. With 5 drawings. SUPPLEMENT 69. Price 10 cents. 

A Fcrrty-:!,oot Steam Launch.-With three-cylinder engine. Drawings to scale, dimensions, and general description. SUPPLEMENT 75 .  Price 10 cents. 
A Remarkably Fast and Small Steam Launch.-Designed by H. S. Maxim, M.E. Now runuing in New York Harbor. Length, 21 ft.; weight of boiler, 260 Ibs.; engine, 75 Ibs.; length of boiler. 26 in.; speed, 10 miles per hour. An elegant boat. With descriptions, dimensions, and drawings to scale. SUPPLE

MENT 8 1 .  Price 10 cents. 
AOTION OF SCREW PROPELLERS.-
By Jame8 How den, Institution of Naval Archi
tects. What has been done, aud what remains to 
do, in increasing the fficiency of the propeller. 
True direction taken by the streams of water, with 
9 illustrations. Centrifugal action on the water 
impossible. Tmproved attachment of Blade to Hub, etc. SUPPLEMENT 101 .  Price 10 cents. 

M I N I N G  A N D  M E T A L L U R G Y .  
WAVE LINES.-BY DR. J. OOLLIS M i n i n g E n g i neer i n g, etc. Browne. A Description of their Form, and How Ships Ought to be Constructed to Meet them. With SURVEYING OF MINING CLAIMS IN au Illustration of Dr. Browne's Improved Yacht A P k C E A Kalafish, with an account of her Remarkable Per- Colorado.-Ry Richard . ar er, . .  pal?er 
formances, and thirteen figures. Contained in SUP- of interest to young' engineers, giving an outlme , 

13 � of the meth od and requirements of claim surv:ey-PLEMENY a. Price 10 ceuts. - -
ing in tho mining regions of the W est, and pomt-

WIRE ROPES FOR SHIPS' CABLES ing out the inducements that Colorado offers as a . - field of operations for the civil eng-in eel'. ConBy G. L. Abegg, A.J.N.A. Their Great Superiority taiued in SUPPLEMENT 289. Price 10 cents. to Chain Cables, in Security, Light Weight, Small Stowage, Facility in Handling, Value when Worn THE ANTHRACITE COAL FIELDS OF Out, et�., with the advanta!l'e that they can be used Pennsylvania and their Exhaustion.-By P. W. III '[ow;ng.' an,! enable sh;ps to CarT)' an Anchor Sheafer, M.E. A valuable papcr read before at the SteIn. SUPPLEMEN� 132. PrlCe 10 cents. I the Saratoga Meeting of the A merican Associ. 
S ation for the Advancement of Science, dcscribing OR1!J'Y PROPELLERS, THEIR SHAFTS I the geological f<:,atures whic!! char�cterize the and Flttmgs.-By Hamilton W. Pen dred, M.E. An coal measures of Pennsylvama ;. glVmg the staable treatise, showing tho present practice its ad. tistics of supply and consumptIOn �nd loss. by vantages and defects. With 25 figures. SUPPLBo I waste in mining ; estimating the perIOd of tIme 

• 
cite is exhausted ; and comparing our anthracite 

MENT 4. Price 10 cents I which must elapse before our supply of anthra-
ON THE STABILITY OF CERTAIN pr,?d,!ct and c�msuI?-pt�on with those of G r:,Jat 
Merchant Ships. -Short abstract of a paper on Brltam. Contamed m SUPPLEMENT 24 1 .  Puce 
this subject read by Mr. W. H. White, before the 10 cents. 
Institution of Nava,l Architests ; follow�d by a BLASTING.-BY ARTHUR KIRK. A paper by Mr. HamIlton. on . 'Yavcs Ra�sed by valuable a e1' read before the Engineers' Society Paddle Stea�ers and .thmr POSItIOns Rel�tlvelyto of Weste¥nP Pennsylvania, giving the most imthe Wheels, wherem tl?e author con elders two d thods of drilling tne best explosives sources of lo�s of po�er m steaIl!ers : (1) the ener- r����, a'::-3. the best modes ":nd -special directions gy absorbed m creatmg apd mamtamlllg �aves ; f fi 'ng Contained in SUPPLEMENT 270.  Price and (2) the effect of thIS wave formatIOn on or 1'1 • 
wheels. Illustrated witl). five figures. Contained 10 cents. _ in SUPPLEMENT 283 .  Price 10 cents. MINE AOUIDENTS, MECHANICAL AP· 

pliances for use in case of Explosions, ctc. By Chas. 
LUNDBORG'S HIGH· SPEED STEAl\'[· Hawksley and Edward B. Marten. A paper read 
ships.-A design by Capt. Lundborg, of S w-eden, before the Institution of Mechanical Engineers. 
for an Atlautic passenger steamer, which, while Eighteen illustrations of the most approved ap, 
afl'ording ample space for passengers and va- paratus for quickly dischargmg water from mines, 
luable cargo, has been prepared with the primary promptly restoring Ventilation, etc., namely: the 
object of attaining a speed of twenty to tweuty- Pulsometer, the Steam Ejector, the Centrifugal, 
one kuots an hour with a small expenditure of and othor Pumps, combined Boiler, Engine, and Ail 
power. With six figures showing plans, elcva- Compressor ; Air Lock, and Portable Winding Gear, 
tions, and sections. Contained in SUPPLEMENT SUPPLEMENT 1 05 .  Price 10 cents. 294. Price 10 cents. 

THE STEAMSHIP ORIENT.-A DE. THJ!! NORDE�1!'ELT MITRAILL�USE. -
. t ·  . 1 d'  . , f th · t , DetaIled descrIptIOn of the mechamsm and 

THE GREAT COMSTOCK LODE.-BY A. 
P. Schack, E.M., describing the geolog� of the re
gion, qualities of ores, method of workmg : all of a 
highly interesting character ; with many diagrams 
and section" showing leads, shafts, and veins. Sup
PLEMENT 7 3 .  Price 10 ecnte. 
KIND·OHAUDRON PROOESS FOR SINK· 

BRIEF HISTORYOF BESSEMER STEEL. 
By Henry Bessemer. An exceedingly interesting 
skctch of the history of Bessemer steel, from the 
period of the great invention down to the present 
time, as given by Mr. Bessemer himself at a meet
ing of the Iron and Steel Institute, and w h_ere.in the 
celebrated inventor recalls some of the lllCldents 
connected with his first presentation of th e discov
ery to the scientific world ; such as the incredulity 
of those to whom he suggested the use of his steel 
for rails, etc. Concluding with a sketch of the his
tory of the Bessem.cr steel as a'pplic� to ship-�uild
iug. Illustrated wIth 6 engravmgs of the speCImens 
chat were exhibited by the author to illustrate his 
paper. Contained in SCIRN'l'IFIC AMERICAN , I'FP
PI,FOMENT, No. 1 8 3.  Price 10 cents. 

HARDENING AND TEMPERING OF 
Steel. By Joshua Rose. A valuable and excellent 
paper. 'Vhat Steel is, and a compariRon betweeu 
Steel and Iron. How to temper to very Pale Yellow, 
Straw Yellow, Brown Yellow, Light Purple, Dark 
Purple, Clear and Pale Blue, GreenisI! Bl,:,-e. ?,o 
temper High Grades of Steel. Tempenng m MIlk 
aud Water. The distinction between Hardening 
and Tempering. The Expansion and Distortion of 
Steel. The Weak Points. Decarbonization. Proper 
kind of Coke, ete. Clear Instructions that will insure 
success in every operation. SUPPLEMENTS 9;', 103, 
105. Price 10 cents each. 

scrIp lOn, mc u mg epgravmg�, 0 e s ,)amer. s method of operating the new Nordenfelt-Palmercompound three cyh�der engmes, confamed m antz l'.fitraillouse-a weapon whose many advanSUPPLEMENT 204. PrICe 10 cents. tages have brought it recently into great favor 
LIGHT DRAUGHT, FAST, STERN with both navy and army offi cers. Description 
Wheel, steam Yachts. These yachts are M feet long, of the marine type and campaign type. Method 
8 feet 2 inches beam ; draught, 16 inches ; speed, 7 of operating. Personnel. Penetration. Ammu-

D d d d f C 1 nition. 'Vith two figures of the gun and nine miles an hour. esigne un er irection 0 o .  figures (to scale) illustrative of the mechanism. F. W. Farquhar, U. S. A., by M. Meigs, U. S. Civil Contained in Suppr,EMENT 294. Price 10 cents. Engineer, U. S. " orks, Rock ISland, Ill. With In the same number may be found a description working drawings, dimensions, and particulars of and illustration of Vavasseur's Improved Naval vessel, e3g'ine, boiler, aud wheel, fnrnished by the Gun Carriage and Brake. 

ing and Tubing Mining Shafts. Reacl before Ameri
can Institute of M ining Engineers. By Julien IRON AND STEEL.-BY DR. O. W. SIEDeby, C.E. A valuable exhibit of the cost, methods, mens. An interesting and valuable paper, containing and tools employed, by 21 illustrations. SUPPLE. accounts of the most recent practical improvements MENT 82. Price 10 cents. in the Production, Working and Application of 
C A L  F RNIAN MINING STAMPS MOR Iron and Steel ; embracing the question of Labor in 

author. '1'he serviceable character of these boats, 
their simplicity of construction, roominess, and 
light draught render them very desirable, especially 
for shallow waters. Contained in SCIENTIFIC AMEll-lOAN SUPPLEM ENT. No. 1 79. Priae 10 cents. 

THE GREAT STEAMER, CITY 
Rome.-SUPPLEMENT 307.  Price 10 cents. 

ft I 0 . , . its relation to Capital ; the Character, Value, Cost, tars, Dry and W et. Sectional, and Wet Crushing Mor- and Produetion of the various kinds of Fuel, inclutars for Gold and Silver. Cams, Tappets, Sockets, ding Bituminous Coals, Coke, American Fuels, OF Shoes, Dies, etc. Guides, Screens, and all the appa- Peat, Natural Gas Fuel , Liquid Fuel, Solar Fuel. ratus carefully described, with Mode of Work, and Motive Powers and their 'l'ransmission oyer long Ten Illnstrations. SUPPLElI!ENT 95 . Price 10 distances. Water Power ; its Transmission by Steel 
NEW METHOD OF RAISING SDNKEN cents. Ropes ; its TraIlsmission by Electr:\city. Wind 

HYDRAULIC MINING IN OALIFOR Power. Bessemer Steel History. SIemens and FIELD RAILWAY FOR RAPID CON. , vessels.-By prof. w. RaY dt. SUPPLE!IENT 280. . Martiu Steel. The Regenerative FUrIlace. The . . , . Price 10 cents. hia.-By August J. Bowie, Jr. __ Four illus. Construc- 0 H S t Th U f F M �tructlOn m �a.r: By J. B. Fell. :Expenmen,ts prov: tion of Flumes. The Use of 'Wrought Iron Pipes. pen earth ys em. e se 0 erro-" anganese. 
���i.t� a�0�bA�%yO���cli'2�ctwgwa �id1�� '� H. M. SHIP POLYPHEMUS .. -A NEW I fable �howing Detail� of Construction of Wrought ¥i�'in�f 

o�hs·r��l.u�he ��gifg�i��nso�f :��1. sreg� 
avoided Freight transported ' Cost per mile, and Torpedo Ram. With three illustrations. SUPPLE- S

ron
F

PIPe tor tw SErm� �lley ��ter CI?!llp�ny �f and Steel Nomenclature. Wrought Iron. Mechanical all particulars. In same SUPPLEMENT, descriptions I !lENT 291 . Price 10 cents. �n �nc�co.
, 
{�. e o  

T 
rou-!\' bl 

ron. . !pe �Ji.t 
k 

e Puddling. Bell's New Process. Wroug:ht Iron Di-
and illustrations of the WESTINGHOUSE BRAKE ero . ee ra,. e mes.. wo a e� glVlllg 10 - rect from the Ore. Methods of Protectmg Iron and 
and the OHIO RIVER VIADUCT. All contained in SHIPBUILDING A THOUSAND YEARS ness .of Iron, :'lIZ? apll DI�tances o� Hlvets, and other I Steel from Rust. Ainslie's Method. llarfl" s Method. SUPPLEMENT 5 5 .  Price 10 cents. Ago.-SUPPLEMENT 309 .. Price 10 cents. �o1:

ut1c�o
fo'c��t��

S SIzeS of PIpe. SUPPLEMENT SUPPLEMENTS 70 and 71 .  Price 10 cents each. 
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430 CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 
The-.e papers may be bad at THE SCIENTIFIC AMERICAN Office, New York, or may be ordered 

through any Bookseller or Newsdealers. In order
i!lg, please be particular to specify tbe N Ulll ber 
of the Supplement that contains the paper desired. 
Promptly sent by mail to any part of the world. 
Price Ten Cents each Numbel'. 

M eta l l u rgy. 
THE SILVER MILL.-BY M. P. BO SS. 

THE TREATMENT OF IRON TO PRE- NEUTRALIZATION OF PHOSPHORUS HOW TO MAKE RUBBER HAND 
vent Corrosion.-By Prof. BarlI'. An interesting in Steel.-By Richard Brown. New process ?f Stamps.-Praetical directions. SUPPLEMENT 8 3. 
paper detailing the theory and practice of oxi- neu�ralizin!)" the phosphorus in steel so !!s.to obtam Price 10 cents. 
dizing the surface of iron by means of super- castmgs WhlCh are free from small cavltles. Sup-
heated steam to prevent rusting The author's pLEMENT 202. Price 10 cents. SURFAOE PLATES OR PLANOMETERS, method, which is herein described, is justly con- und Scraped Surfaces. A yaluable treatise for sidered one of the most valuable discoveries of NEW PROOESS FOR PRODUOING mechanics who desire to execute truthful work. By the age. Contained in SUPPLEMENTS 1 74 and Malleable Nickel of Different Degrees of Hard- Joshua Hose. Witll seven engravings. SUPPLEMENT 1 75 .  Price 10 cents each, or 20 cents for the two. ness.-By J. Garnier. SUPPLEMENT 260. Price , 1 5 . 10 cents. 

SPENOE'S METAL -A NEW METALLIC 
10 cents. I MAOHINES AND TOOLS FOR WORKING 

Compound.-By Granville Cole, Ph.D.  A full SIEMENS-MARTIN STEEL . -BY SER- I Metal, Wood, and Stone, at the Ccntcnmal Exhibi· description of the valuable new Metallic com-
I gius Kern, M.E. Method of manufacture. Hard , tion.-By John Anderson. Machines and Tools of pound recently discovered by Mr. J. Berg'er steel. Medium steel. Soft steel. SUPPLEMENT the American Watch Company, AlllGS & Co.,  Pratt Spence, and known as " Spence's Metal." 1. Dis- 239. Price 10 cents. & 'Whitney, the Putnam Company, Brown & Sharp, 

co very of the Metal. 2. Its Chemical Composition. Mr. Corliss, W. Sellers & Co.� and others. The Corliss 3. Its Properties. 4. Its Manifold Uses to Art. 5. Bevel Gear Cutter ; Sellers (i{; Co.'s Steflm Hammer ; 
Its Various Industrial Uses. 6. Miscellaneous M E C H A N I CS A N D M E C H A N I C A L  A New Machlne for Maklng Plane Surfaces ; I,athes ; Applications. 7. Discussion of the foregoing I N T E R E STS. Planing Machines ; Special Tools ;  an Automatic 
paper by the Members of the Society of Arts. Gear Cutterj a.M�rked Change !n Heavy Shearing 
Contained m SUPPLEMENT 222. Price 10 cents. M ech a n ical Trad es, P rocesses, E tc. Machines ; :o;mlthmg and Forgmg. SUPpLE..IDlNT 

HARDENING, TEMPERING, AND AN-
nealing of Steel.-A series of reports made to the 
Research Committee of the Institution of Me
chanical Engineers ; 1. Nature and Composition 
of Steel and Cast Iron. 2. Quantity of Carbon in 
Steel and Cast Iron, and its State. 3. Substances 
other than Carbon entering into the Composition 
of Steel. 4. Hardening of Steel. 5. The Molecular 
Changes that occur in Hardening, Tempering, and 
Annealing. 6. Directions in which J<'urther In
vestigations appear to be Needed. Appendix. 
Contained in SUPPLEMENTS 221 and 222. Price 10 cents each. 

TEMPORARY BRIDGES. - DESORIP- 1 1 4. Price 10 cents. 

tion of a type of temporary bridges, which NEW FORl\� OF TOOTHED GEARING require for their construction nothing more than I r �u . . • 
such undressed woods as may be found almost By Prof .. C:W . MacCord: EllIptIC!!1 B"vol Wheels. An 
anywhere, afld which may be put together and , fn.te:resting Ma�hematlCal ApI?hcatI.on and Hntcr
taken apart again in a few hours. Useful on I ta.mm&" �fechalllcal studJT. WIt!, F,ve FIgures and 
farms, and in gardens and parl<s, and also of great i D�ectlOns for Draug-htmg. SUpPLElI1ENT 1 4 1 .  
utility i n  military operations. Illustrated with Pnce 10 cents. 
two cuts, showing model of bridge with details of 
structure, and improyod mode of tying joints. 
Contained in SUppLE11EN'r 239. Price 10 cents. 

HOW TO ADJUS'l' LINE SHAFTING. -
By Joshua Rose. A valuable, practical paper, 
illustrated with 8 figures, showing how, by it very 
simple plan, shafting may be accurately lined. 
SUPPLEMENT, No. 190. Price 10 cents. 

A valuable Practical Paper, giving descriptions 
and details of the .!'lest Machiuer1and Methods now 
in practice in the United States for the Reduction 
of Silver Ores. With 7 figures. Parti culars of the 
Q uicksilver Pump and Pressure Systems. Best 
Policy in Milling. Crushing and Grinding ; fine VB. 
coarse Grinding. The Best Crushers in Use. The 
Most Economic Wear of Stamps. The Amalgamat� 
ing Pan, the Muller and the Driver, etc. How to 
Save Time and Labor by Babbitting the Shaft. 
The Pulp Currents ; Angle of Draft for Shoes and 
Dies ; Speed of Pans. 'l'he two kinds of Settlers, 
and their best adaptations. Concentrators and Agi
tators. " Sand Sluices," and how to :Make, Use of 
Blankets in, and best Gradc. Handling of Quick
silver, with Hlevations, Plans, and thorough De
scription of the Pump and Pressure Systems, an<'l 
their Working in several �mls. Best Retorts, with 
Dimensions. Pans for Scouring' Amalgam, etc. 
Properties of Quicksnver, Gold, Silver, Copper, 
Cast Iron, and Lead. Value of Gold and Silver by 
the oun�e, the pound, the cubic foot, and the ton. 
Useful Formul::B and Tables for estimating Weight 
ofIron, Copper, etc.; the Tensile Strength of Rods 
and of Ropcs ; Pressure of Columns of Water, et3.; 
Computing ordinary Geometrical Figures ; and Re. THE ALLOYS OF MANGANESE .-A cipes for Quick-setting Rust Joint, Cement, Taper review of the past history and present state of for Keys for Shafting, etc. SUpPLEMEN'r c  1 55. the manufacture of " Crude Manganese, " with a Frice 10 cents. description of some of the newer alloys of the 

PRINCIPLES OF HORSE SHOEING.
By Geo.  Fleming, V.S.-A paper describing the 
proper method of shoeing horses so tbat the ani
mal 's  feet may be kept always healthy and sound. 
How much the walls of the hoof should be reduced 
and how the operation should be performed ; the 
kind of shoes that should be selected ; how they 
should be fitted ; the number and size of nails 
that should be used, and how the face of the hoof 
should be treated. Followed by a description of 
a modified form of tbe " Charlier" method as suc
cessfully followed by the author fOr lIlany years. 
Contained iIi SuppLE�mJ'\T 205.  Price 10 cents. 

MILLING MAOHINES AND MILLING 
Toolll.-An excellent practical treatise. By J oshua 
Hose. Seven eng-ravings. SUPPLEMENT 1 6 .  PriC9 

ME L S EI 0 metal with copper, tin, and zinc, and their char-�A LIO MINERAL . -TH R PR - acteristics and applications. Contained in Sup-9uctIOn and Uses. A lecture by J . G. Watson, pLEMENT 293. Price 10 cents. F.R.S. A most interesting paper, containing much 
Information on the principal �etals ; their ancient BLAST FURNAOE SLAG.-AN INTERand, modern .uses ; metallIC .vems ; what they are, I esting paper descriptive of the many new and imthe,: cours:,s m the earth ; mmeral l�as�s and royal- I port ant uses of the hitherto waste material known ties , the fa'!"IOus TaVlstock Mmes , . blstory of the as Furnace Slag, and the methods of its preparaAJ?glesea �lInes ; metals dI�solved m. water ; how tion, including Slag Shingle, Slag Sand, Slag Bricks, mmeral vems are wor�ed ; Iron and Its uses ; lead Sla� Stone Sla� Mortar and Cement Slag 'Vool ores and uses of lead ; tm ores anq uses of tm ; uses Slag Glass, siRg Railway Sleepers, 'Slag Paving of copper. SUPPLEMENT 54. Pnce 10 cents. Blocks, etc. SUPPLEMENT 1 99.  Price 10 cents. 
MANUFAOTURE OF BESSEMER STEEL EXPERIMENTS ON ALLOYS OF SILc 

HINTS TO YOUNG MAOHINE-TEND-
ers.-By an old Papermaker. Practical inst.ruc
tions for the tending and caring of Papermaking 
Machinery. Showing how to clean a Dandy ; how 
to make good edges ; to keep paper from crashing 
and worming ; to stop crimping ; together with 
many other valua ble directions, hints, and suggestions. SUPPLEMENT 79.  Price 10 cents. 

10 cents. 

STONE-SAWIN G MACHINERY. - A 
valuable and interesting paper, read before the So
ciety of Engineers, witb twenty illustrations. SUP
Pl.iliME...Y� 5 ·1. Pncc 10 cents. 
VELOCIPEDE OARRIAGES OF LIGHT 
Construction.-Fast speed. "¥,' orked by hand cranks, 
also by foot treadles_ SUPPLEMENT 8. Price 10 
cents. 
WHEELBARROWS AT PARIS EXHIBI-

an.d Steel RaIls as IJl1ysued at the works of Messrs. ver with Embrittling Metals -By Alexander E. Bl own, Bayley & DIxon., Sheffi'.'ld.-By C. B. Hol- Onterbridge, Jr. Being a series of Hxperiments land. A valuable and mstr�ctive l?aper. Read Conducted at tbe United States Mint, Philadelphia, T E TION W befqre t�e Iron and .steel InstItute. WIth Five IlIus- on the Effects bf Silver Alloyed with Arsenic, w,itb H GRANULA OF H1:GAT.-BY 

tion of 1878. 'Vheelbarrows for carboys, baggage, 
railroad stations, gardens ; excavating, durnping, 
and tub barrows ; wood trucks, sack trucks, stone 
trucks, pig-iron trucks, bloom-trucks ; almost every 
conceivable form of wheelbarrow and hand truck. 
Shown in SUppLE�1ENT 165 .  Twenty-five engrav
inJ.rs. Price 10 cents. tratIOns: the Pjant ..... tht; Cupolas, CC!nverter�, the Antimony, with Bismuth, with Vead. Interestmg Oscar Oexlo, C.E. Treatment of :Middlings. PracIngot Pit, Blowmg �ngmes, Hydra�llC Machmery, particulars of the results of each experiment. SUP- tice in Austria, France, Italy, Spain, and other etc. Hot Blast ; Mode of Workmg, Improved ' 1 85 P '  10 ts countries ; . �ractice . in. High and Flat Grinding-, I PLAOING ORANKS ON SHAFTS AT Manufacture of Stoel Rails. ·  SUPpLEMEN'r 1 24. PLEME�T • rice cen . Gr�dmg, SlZmg, PUrlfymg, etc. SUppLEME.c'fT 9S .  Right Angles.-flY Joshua Rose. 'Vith scyen on-Price 10 cents. 

THE INOXIDATION OJ!' IRON AND Price 10 cents. gravings. A valuable paper. SUPPLE�IENT 23. 
STEEL-ITS' MANUFAOTURE AND the CoatinloLof Metals and othel' Surfaces with HYDRO STATIO JOINT FOR GAS AND Price 10 cents. 
Working.-Constitution, Qualities, Tempering, etc. Platinum.-By L. M. Stoffel, C.E. A description of Wat er Maills.-A I,ead Joint Calked by Hydrostatic STENOGRAPHIO REPORTING MA-With 14 illus. By D. Chernoff. A most interesting the processes of 'IIf. Dode for the inoxidation of Pressure. A Durable Tight Joint, Economically and h' f and valuable treatise, fnll of important informa- Iron, the enameling of metals, and the platinum Easily Made and Repaired, which will Yield to c me.--A description 0 M. Michela's stenographic 
tion, embracing the latest contributions to the gen- coating of metals. In these processes (to the appli- Defiection without Leakage. Two figures. SUp- reporting machme, which has attracted great at-
eral knowledge of the subject. SUPPLEMENT 36 c.ation of whieb there is scarcely any limit in the ; PLEME�T 1 09. Price 10 cents. tention in Hurope, and !lecn praetically and 
and 37. Price 10 cents each. .ndustrial world) beat is substituted for galvanism, successfully tested by the I'rench Chamber of 

:MELTING POINTS OF �rnT ALS AND 
other substances ; New Method of Determining-.By Dr. Himly. A Simple and Exact Method. SUI'
I'LEMENT 7 1 .  Price 10 cents. 

l!be use of acid is entirely dispensed with, and there HORSE.SHOEIN. G.-By D. E. SALMAN, Deputios and Senate, and the Italian Parliament. 
:s thus no eause to encourage oxidation; Compared An app.amtus which inscribes by syllttbles. in
with electroplating and galvanizing, DodO's proces- D. V. M. In this pa.pPr, which is of great practical stead of letter by letter as done by former writing 
ses, by reason of their moderate cost and facility of interest to every horse owner and horse-shoer, ihe machines. '''ith five eng-ravings. Contained in 
application, present sueh advantageous features author shows that hOJ'se-shoeing-, as it has been SUPPLEMENT 27S .  Price 10 cents. 
that a lRrge field for operation is thereby opened hitherto practiced in tbis country, is responsible 

OO MPRESSED STEEL . -BY ALFRED 3UPpLE�IENT, No. 1 7 7 .  <'rice 10 cents. for a large proportion of the lamellesses with which SUIPLE SINGLE- AOTING STEAM ENour horses have been afflicted; and he points out, gine.-By G. M. Hopkins. Lescription, with six by a study of the physiology of the horse's foot, illustrations, showing detRils of construetion of a ALLOYS OF MANGANESE.-SUPPLE· 
�1El\T 293. Price 10 ct:nts. 
TREATMENT OF FLUID BLAST-FUR 
nace SIag.--BY A. D. Hlbers. SUppLEMlcNT 300. 
Price 10 cents. 
RUSSIAN SHEE'r IRON, MANUF AOWHY DOES STEEL HARDEN ? - BY ture of_-By H. B. J<'room. SUPPLEMENT 301 . 

William �fetcalf, C.E. An interesting paper show- Price 10 cents. 
ing what has thus far been done in the way of 

Davis. An interesting paper descriptive of the arrangements adopted at the Barrow (England) works for compressing fluid steel by the direct appl ication of high-pressure steam, in order to avoid the unsoundne"s which accompanies steel casting s  as made by the Bessemer and Siemens
Martin process. Contained ill SUPPLEMENT 247 .  Price 1 0  cents. 

gathering facts preparatory to an attempt to de- I LEAD PROOESSES. - RE OENT IM
termine what are the chemical or phy�ical changes provements in.-By Norman C. Cookson. SUppLE
that occur in the phenomena of hardening, tem- MENT 299. Price 10 cents. pering, and annealing of steel. Full details of the LE ' D-HOW TO 00 ' T ' RTIOLE S experiments made by the author and others dur- il. 1i 1i 
ing the last five years, and statements of the re- Therewith. SUPPLEMENT 265.  Price 10 cents. 
suIts obtained. Contained in SUPPLEMENTS 223 
and 224. Price 10 cents each. REOENT PROGRESS IN THE MANUc 

facture and Applications of Steel.--By Prof. A. K. 
Huntington. SUPPLEMENT 2 9 8 .  Price 10 cents. 
INFLUENOE OF SURFAOE OONDITION 
on the strength of Step I.-Illustrated. SUPPLE
MENT 302. Price 10 cents. 

THE TREATMENT OF IRON TO PRE
VENT CORROSION.-By Prof. Barll:. A.ninteres� 
ing paper detailing the theory and practIce of OXI
dizing the surface of iron by means of superheated 
steam to prevent rusting. The author's method, 
which is herein described is justly considered one APPARATUS FOR OASTING METALS of the most valuable discoveries of the ag-e. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. in annular form. with four figures, SUPPLEMENT 
1 74 and 1 7 5 .  To be had at this office, and of all 299. Price 10 cents. 
newsdealers. Price 10 cents each, or 20 cents for 

IN the two. SOME REOENT IMPROVEMENTS 
J,ead Processes.-By N. C. Cookson. SUPpLEME�T IRON AND STEEL. -AN INAUGURAL 299. Price 10 cents. 

address delivered before the Iron and Steel Insti- I tute by Hdward Williams concerning steel in bulk I IMPROVEMENTS IN THE TREATMENT 
for railway requirements and other constructive I of Blast Furnace Slag.-By A. D. Hlbers. SUPPLE
works. The subject is treated under the follow- MENT 300. Price 10 cents. 
ing he\Lding's ; The Ini�ial Processes ; the B�sse- THE MANUFAOTURE O F  RUSC.'IAN mer DIscovery ; Puddlmg ; Improved 'Vorkmg ; '" 
Steel and its uses ; is Remelting necessary ? The Sheet Iron.-By H. B. :b'room. SUppLE�IENT 301 .  New Steel-making Process ; Steel-making Econo- Price 1 0  cents. mies ; the Future of Iron; Iron-making Furnaces; 

how shoeing shonld be properly performed and . I t · tl d ' ff' t what errors should be avoided in the oporation. SImp e s eam engme, Ie I eren parts of which may be turm'd on a very ordinary foot-lathe by SUppLE�IENT, No. 1 74. Price 10 cents. the amateur m echanic. 'I'll c enginc i8 Single act-
SOI,DERING. -AN EXOELLENT PRAO- ing, of ab out 1-20 h.p . . and is very effective, being • of sutlicient size to run, with suitable steam suptical treatise for home and shop use. By G. �1. Hop- ply, a foot-lathe, scroll-saw, or two or three sewkins. With eight illustrations. SUPPLEMEN'r 20. ing- machines. '1'he cost of materials for its Price 10 cents. manufacture should not exceed live dollars. Con
HOW TO DO IT AND HOW NOT TO DO tained i n  SUppLEMllN'.r 279. Price 10  cents. 
It. A series of sixteen engravlngs, being sketches : FLEURS' DIVING APPA RATUS. -BY B. from life, showing the Hight and the Wrong Posi- ,V. Richardson . An interesting lecture delivered tions of working in executing various labors, such 
as Pine and Hough Chipping, Hough Filing, Draw before the Society of Arts, in which is reviewed 
Filing, Scraping, Boring, Griuding, Pattern ;,;awing, the history of div ingd and the attempts that hav e 
etc., etc. W ith many excellent practical hints. How b()en made b.y men OT. sc,ience.to live un'!er watpr ; 
to execute True Work etc. SUl'Pl.EMt;NT S S. Pricl! wl t.h a deS('rIptIOn of F leuss ne� dlvmg dress, 
10 cents

' WhICh enaLles the wearer to stay for ho urs under . . I water, with an account of some of 
.
the remark-

OUTTING OUT KEYW YS BY JOSHUA able experiments that have been performed with 
. . A . . . it. Illustrated with two fJ.gures. Contained in Rose . An excellent practICal descnptlOn of the SUppLElI1ENT 242. Price 10 cents several methods employed, with eleven illustrations. . 

The qualities of tl)e various drills 'hsquare files and HOW TO USE THE O ARPENTER'S safe-edges, roughmg out, etc. T e best tools de- , . . 
scribed and illustrated ' SUPPLEMENT 79. Price Square .. -By John 0 Connell, M;IllwrIght .. Over 40 
10 cents 

. . engravmgs. An excellent PractICal '1'reatIse on the • many Mathematical an� Geometrical uses of the 
SILVERING GLAS'S THE L ' TE ST AND common Square, and explaining the manner of • - "'- j using the various scales marked thereon. Also, Best Method of Silvering Mirrors and other articles directions bow to fiiId a I !ircle equal ill area to two of Glass by Chapman's, Siemens',  Petitjean's, given circles ; to lay off an octagon in a square ; to Draper's, and Lavat's Processes. SuppLE"mm.' 1 05 find the center of a circle with a square, and many Price 10 cents. additional problems. Also, the application of the Square to Hoofing, Stair Building, etc. A vai llable 

and useful paper. SUPPLEMENTS 8 8 .  89 .  1'1'ice 
10 cents each ; 20 cents for the two. 

. 
OOMPI.JETE PREVENTION OF BOILER 
Incrustation.--Instructions given by the chemical factory of E isenbuettel for removing g'enerators 
of incrustation from the feed-water of steam 
boilers. Arrangement for purifying boiler water 
with lime and carbonate of soda. The purifica
tion of the water. Hxamination of water purified 
by means of lime' and carbonate of soda. Hesults 
of this mode of water purification.  Contained 
in SUPPLEmENT 2 8 6 .  Price 10 cents. 

ENGLISH BICYOLES : SPEED TWENTY 
miles Der hour ; 200 miles made in one day. 'V eight, 40 or - 50 Ibs. 8 illustrations. SUPPLEMENT 73.  
Price 1 0  cents. 
HOW TO MAKE SPIRAL SPRINGS . ...." American and other Foreign Competitions; Waste- ! IRON- AND STEEL UNDER THE HAY 

ful Ingot-making ; Better Holling Machinery ; j Process.-By A. T. Hay. SUPPLEMENT 2S2 .  
Scientific Training- Needed ; Unqualified Mana- Price 10 cents. NEW PROOESS MILLING.-ITS EOON. gers ; Future prospects of Steel and Iron. Fol-

NEW l\""'TAL ACTINIUM BY DR T omy and General Adoption. Principle of the Pro. lowed by a paper read at the same meeting by m.l!.l . .-- . . cess. Its Parallels in the Hungarian Process, and Geo. J. Snelus, on " The R emoval of Phosphorus L. Phipson, F.C.�., etc. SUPPLEMENT 305.  Price th M t E . f F 's 

By Joshua Rose. .With three engravings of !he 
tools, which are eaSIly made, and completepractlCRI 
directions for working, including hardening and 
tempering. SUPPLEMENT 20. Price 10 cents. 

and Sulphur During tho Bessemer and S'emens- 10 cents. 1 
i 1 . o�ri�� I�

C�����que 0 rance. L UPpLEMENT 

���id\iis'ir'i:�;ni'�T SfrL M;ri�!a
10t�:�i�. 

Con- REMOVAL OF NOXIO US VAPORS FltOM 
LOOOMOTIVE CONNEOTING AND 
Parallel or Coupling Rods. By Joshua Rose. With 
10 illustrations. A practical and useful paper. 
SUPPLEMENT 3 1 .  10 cents. PRESERVATION OF IRON AND STEEL . 

-]'ull description of the processes devised by 
Messrs. Barff and Bower respectively, in recent 
years, for the preservation of iron and steel 
against rust through the application of a coating 
of magnetic oxide. 'Vith ten fig'ures, showing 
elevaticn and sections of the Barff furnace, and 
transverse, longitudinal, and horizontal sections 
of the Bower furnace. Contained in SUpPLElI1ENT 
2S 7 • Price 10 cents. 
A L U l\f I N  U J'lI. - ITS OHARAOTER 
Wei¥ht, Industrial Uses, Alloys, Method of Manu
facture, and Cost in Market. A valuable paper. 
SUPpLEM])NT 35 .  Price 10 cents. 

THE INFLUENOE OF SURFAOE OON
dition on the Streng-th of Steel.-A paper describ·· 
ing the results of a series of experiments recently 
undertaken in England to ascertain the strength 
of steel under variable surface conditions. With 
three tables giving results of  the tests, and twenty 
figures showing the nature of the fractures. Con
tained in SUppLEM])NT 302. Price 10 cents. 

Roasting Furnace Gases.-SuPpLE�IENT 299. OOAOH PAINTING: -A PRAO�IOA� 
Price 10 cents. pape,:, full of valuabl,? hmts en the sub.lect of 

pamtmg and decoratIOn. How to p�epare the 
paint foundation for the coach bOGY. How to 
mix and apply the colors. Ploated or false tints. 
Method of painting the running parts. 'Phe de
cOl'ative art. Harmony of colors. Contained in 
SUppLE11ENT 262. Price 10 cents. 

ZINO BATH FOR GALVANIZING IRON 
-With three cuts. SUPPLEMENT 16 1 .  Price 10 
cents. 
OOMPARATIVE WEAR OF IRON AND 
Steel Uails.-SuPPLElIIENT 1 5 7.  Price 10 cents. 
H O W  M O N E Y  IS MADE. - BY A. E. 
Outerbridge, jr .  Interesting account of the I,'ro
ceSSGS employed at the United States Mint. SuP
PLEMENT I S2.  Price 10 cents. 
THE PREPARATION OF PURE PLAT-
inum and Iridium, and Notes on the Manufacture 
of Iridio-Platinum.  By George Matthey. SuP
PLEMENT 1 9 4 .  Price 10 cents. 

ELLIPTICAL GEARJNG. -BY PROF. 
c. w. MacCord, of the Stevens Institute of Technol
ogy. With eig-ht engravings; A most clear and ex
cellent exposition of the subJect. SUPPLEMENT 2. 
Price 10 cents. 

FILES VB. EMERY WHEELS AJ\TJ) MILL
illg Tools.-By Joshua Rosc. E;"ceJlent practi9al 

.' PP ' R  ,\TUS FO R R.EPAIRING LOOO- ' suggestions on proper use of the Lmery 'Wheel �fIlI:� -"- - , ing TooM.-By Joshua Rose. Excellent practIcal 
motives.-'Vith two cuts. SUPPLEMENT 2S 1 .  Price , suggestions on yroper use of. the Emery Wheel, . 
10 cents. Milling Tools, Buff 'Theel, Flles, etc., and Grades 

OIL MILL. -ILLUSTRATED. 
MENT 293.  Price 10 cents. 

SUPPLE-

FHAOTION OF LOOOMOTlVES. -RULE 
for calculating. SUppLE�IENT 2S 7. Price 10 
cents. 

THE GALVANIZING PROOES S.-FAOTS RIVETING . - ILLUSTATED . SUPPLE-

and Character of work to whil'h each should Le ap
plied. Best Methods for Hard Metal Work, .Saw 
Filing, Roughing Down, Trimming of Cas�ngs, 
Cylindrical Work, etc. SUPPLE!rENT 63. PrIce 10 
cents. 

DIFFERENTIAL WHEELS OF NEW 
Form. By Prof. C. w,. MacC?rd. The Action of 
Epicyclic Trains Hxplamod, wlth .five figUres. Con
tained in SUppLElI1EN'r. 1 34. Pnce 10 cents. 

of interest concerning zincked iron and the pro- MENT 296. Price 10 cents. 
cess of galvanizing. SUPPLEMENT 1 76. Price 10 
cents. 
COATING IRON WITH OOPPER. -NEW M ac h i n ery a n d M ec h a n ical A p p l i -
French Process. SUPPLEMENT 213 .  Price 10 

a n ces. 

HOW MONEY IS MADE.-BY A. E. c
N
en

E
ts

W
' 

PROOESS FOR GILDING METAL �Er HAr>-�EVEfS, }BN�Y�S
G 

L��:r.. ROCK -bRILL
HS w�O�K�� E Blesc�l�i�� Outerbridge, Jr. A descriptive article, initiating or rospec mg, ompu l1lg moun 0 ra l1lg 11l pressed Air.-By . . en re..... . . 

S· f h d d l 'ttl Surfaees.-By P. A. Dode. SUppJ,EMENT 222. Laying Out House Sites, Terraces, Drives, etc. of the most recent and best practice. UPpLE-the reader into some 0 t e elicate an I e 
Price 10 cents. Bohne's Automatic Level Description and Cost of MENT 20 Price 10 cents. kn.owg .means by whiCf

h 
th.[j. �o�le

St
m

t
etals are each, with four figures. SUPpLEMEl'o'T 1 3 3. Price . 

�gg�in��;� .. lli�
n
�K.e

a�etals ar�I
r:fined

a
o�� ti\Yr� NEW METHOD FOR THE SEPARATION 10 cents. .- HOW TO SET A SLIDE VALVE. -BY 

f Id f N' k I d C b It B PI D II SUP PI E Joshua Rose. Seven engravings. The best practi-bullion ; how miscellaneous assortments 0 go 0 I(l e an
p' . 0 a . - y 1. Iry(' • , - ,  OUTTING TOOLS FOR LATHES AND cal treatise on the subJ'ect, giving in condensed form are analyzed or assayed ; how the metal is refined ; 1 MENT 2 1 lt .  rice 10 cents . I . . the mechanical processes it next undergoes ; and , Planers.-By Joshua Rose . . WI.th nme figures. A simple and plain directions, which will enahle any 

finally how the operation of coinage is performed. TO HARDEN THIN STEEL ARTIOLES . valuable paper full of practICal mformatlOn. SUP- person to Set Slide Valves quickly and correctly. 
Contained in SUPPLEMENT 1 S2 . Price 10 cents. -SUPPLElI1ENT 206. Price 10 cents. PLEME.c'fT 3S.  Price 10 ci)nts. SUPPLl!lM]i)N� 1 3 .  Price 10 cents. . 
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These papers may be had at THE SCIENTIFIC I T:IE LIFE BOAT CANOE EVANGEL. ' DELAWARE RIVER GUNNING SKIFF. DOVETAIL AND 
AMERICAN Office, New York, or may be ordered i8t. A sailing canoe for Sea Cruising with one --Detailed description, accompanied by figures Tool£.-With seven cuts. �hrough any Bookseller or New�dealer. In order- 'i.llustration. SUPPLEMENT 112. Price 10 cents. drawn to a scale, showing the mode of oonstruc- Price 10 cents. 

DOVETAILING 
SUPPLEMENT 195 

mg, ple,ase be partICular t o  sl!eClfy the Nu�ber I tion of a "duck boat" or "gunning skiff," which MtheSupplement tha;t contaI:,s the paper deslred. A NOVEL BOAT RIG.-BYH. R. TAY- cannot fail to recommend itsclf to sportsmen.,B�9MIDE OF. COPPER-;-ITS PECULI
Pr!=,mptly sent by n�a� to gnJ p>"rt of the world. I lor. Practical directions for rigging a small sail- ?'hese boats are 12 to 15 feet jong, the smaller be- ' antles an,? economICal preparatIOn. SUPPLEMENT 
Pnce Ten c:'�llts.!�. urn er. ing craft in such a way that the sails are under the mg best for two persons, whIle the la!,ge,r makcs 16 2. PrICe 10 cents. 

complete control of the helmsman, being quickly an excellent r.owboat f�r h:untmg, . fishmg, and 

Machinery and Mechanical 
ances. 

lowered in case of danger, and as qnickly raised pleasnre. Owmg to theIr lIght WeIght and fiat 
TECHNOLOCY. Appli- again, with a single hand, while the other is bottom they may be pnshed oyer the mud where 

upon the tiller. ! By the aid of the author's descrip- there IS not enough water to fioat them, or may R C • t d P 

FITTING KEYS AND KEYW A YS.-BY 
Joshua Rose SUPPLEMENT 56. Price 10 cents. 

tion and the accompanying detail figures any one be easIly drag!'l'�d oyer grass.es or . seqges at port- e elp s an rocesses. 
can fit his boat up with this peculiar rig and there- ages wlth.out mJury. Contamed m SUPPLEMENT CLEANSING TISSUES WITH MINERAL 
after ayoid all the danger that accompanies sailing 207. PrlCO 10 cents. Oils.-By M. Zaengerle. Practical Directions for 
in small vessels rigged in 'he ordinary style. IIlus- . Cleansing White Silk, White Woolen Articles, 

SKEW-BEVEL WBE:iiJLS.-BY PROF. C. t.rarcdwithSengrayings. Contained inSCIENTlFIO CATAMARAN SAIL BOAT.-BY T. M. Velvets, etc. ,  Pure Wool Garments and Woolen 
,\)Ill'.RIOAN SUPPLEMENT, No. 163. Price]O c"nts. Prentiss. Description in detail, accompanied by I Article.s of Deep Colo�s and :M�xed Tissues These A. MacCord. �l'l<e subject of laying out the teeth d . d t fI t t s th P act I Pa s n A 1 of Skew-bevel wheels has been made, by the man- perspecth'e yiew, of a new an Improve ca a- I use n. ms ru9 �on 'r WI. l' .1Ca per 0 rgo 

ncr in which it has bcen hitherto treated, to seem BOATS' RIGR.-NINE VARIETIES OF maran pleasure boat built on Cay,;!ga Lake, SubstItute, Fi�mg ndlgo on TIssues, etc SUPPLE
more complicated than it really is. By a careful Rig's in Actual Use, for Yawls and Open Boats and Length of hulls oyer all, 17 ft. ; deck, 10 1t.; mast MENT 82. PrICe 10 cents. 

. h t1 t t' Yachts. The Handiest Rigs for Cruising. The Eng- 21 ft.; dimensions of sails, 28>2 square yards. The IPT FOR study of this article, wherem t e au 101' rea s m lish Style .. Nine figures. Also, Description with boat is so stable Hutt capsizing- seems impossible, CEMENTS. VALUABLE RECE S a plain and practical lIlanner of .. Pitch-Surfaces Dimensions and };'our Drawings to Scale of a and g'ibing is one of her most innocent perform- a great varietv of cements, applicable to all of the and how to Draw Them, Tooth-tlurfaces and how ! ] 500 
J 1 d Sh 

. I d' to Construct thorn, and tlpeeial and Singnlar Rela- S:lfALL BOAT FOR ROUGH WATER, with Con- anees. No ballast required. '\Veig It" pounds; purposes of the Househo d an op. mc u !ng 
tions of }'itch-Rurfaces." Any ordinarily expert struction and Mode of Rigging. SUPPLEMENT 131. draught, 6 inches. Contained in SUPPLEMENT 225 ' 1 Rubber Cement, Waterproof, Acid-proof, F,re. 
draughtsman will be enabled to construct the Price 10 cents. Price 10 cents. 'l'he same number contains illns- proof,Aquarium, Hydraulic, and Battery Cements. 
wheels and their teeth in a manner which will HOW TO BllLD CATAl\lfARANS, OR trated description of a novel catamaran passenger I Cement for paper boats, for metals, for china and 
satisfy all the reqnirements of practice. The ' steamboat lately bnilt on the Hudson. glassware, for leather, rubber, and for cementing 
principles inYolved in the mode of <'Deration here Double-hull Sailboats.-CombIning simplicity of leather and rnbber to metals, glass, etc. Oements 
described are demonstrably correct �hroughout, construction, safety, and high speed. Full direc- THE CRUISING CANOE "JERSEY for wood, stone, etc. SUPPLEMENT 1 58 .  Price 10, 
and the degree of accuracy attainable in the re- t\ons for constr!1ction, dimensions, and. illustra- Blue." ByW. P. Stephens, Commodore of the Jel'sey cents. 
suits will depend wholly on the care and skill of tIOn8 o� three" SIzes of �hese b<?ats, coshng. from Blue Canoe Club. Full description, with engray- CONFECTIONERY AT HOME BY the manipulatol'. Illustmted with 27 explana- about $00 to $ �OO. Also, mterestmg descrIptIOn. of mgs, of the best form as yet devised of a canoe " . -
tory figures, and contained in SCIEKTLFIC AMERI- Mr. Herreshoff sPatent Catamarans. Speed 20 mIles for general cruising purposes. The boat here de- Catherine Owen. Plain and practical directions 
CAN. S

l
UPPLEMENT, Nos. 174, 176, and 178. Pea

e
c
r
h
h
.
our. SUPPLE�lENTS 105, 106. PrICe 10 cents scribed was built after several cruises in'a Rob Roy for making a number of fine French candies; the 

rIce cen s each. FOLDING OR COLLAPSIBLE BOATS �gat hav�t;���
n
ma�e

e
from �1;i�"i:at�ishe3f�r;';i'�;� being a brass saucepan and a silYer spoon and P O t I d .. A . M d I" N t'l d th h only apparatus needed to obtain perfect results 

BA VILLJ!j'S TOOL HOLDERS. - TOOL for Ships.-By Rev. E. L. Rerthon, M. A. Read be- such as the large experience of the builder has fork. This yaluable collection embraces recipes 

!����;:�fp��%gre j��li��7������rEp���J!�i !���k%!���t�i��F�W��f�l �:S��;t����vk�:: i�Bn�YJc�i1��:a�gea�b�:H�������:� �fi:��!�:�:g;: ;\�Zi��:d��ti;.n��"i� 
't hi b6 easilv constrncteQ. Contain('d in SCIENTIFIC 10 cents. Holdel', with Vertical Cutter, for Slo tingMac ·ne. A LIGHT PADDLING CANOE, AND AMERICAN SUPPLEME�'T,No.164. Price 10 cents. Double Tool Holder, with Horizontal Cutters, for DYEING RECIPES YELLOW CAN Slottmg Machine. With 22 figures. SUPPLEMENT How to Bnild it.-By Chas. E. Chase. The author .- . - .. • 

147. Price 10 cents. is a well known expert in canoe building and BOAT LINES. HOW TO GET THEM.- nelle, Carmelite Oliye, Tete de Negre, Dark Call
sailipg. He here gi�es a .description, accom- By H. Gooper. Practical Directions, both for De- nelle, Gold Yellow on Linen, Chrome Orange on 
pallIed �y a full.set of worklllg plan� drawn t? a signing and Building, with 11 figures. SUPPLE)1ENT Linen, Rose on Linen, Claret on Ootton Yarns, Fast LOOOMOTIVE-INJECTORS WITH EN-grm-ing. SUPPLEMENT 42. �he sa;"e number contains sectional eleyation of 10comotiYe for Dom Pedro Railway, with table of dimcnsions. 10 cents. 

l\IACHINE FORDOTTING TULLlLS AND 
other Light Fabrics.-Illustrated. SUPPLEMENT 
303 . Price 10 cents. 

WOOD PULP.-APPARATUS FOR MAK-irur. SUPPLEMENT 299. Price 10 cents. 

AMERICAN MILLING l\fETHODS.-BY 
Albert Hoppin. SUPPLE�IENT 303. Price lOconts. 
CENTRIFUGAL APPARATUS FOR 
Oasting Metals.-Illustratcd. SUPPI,EMEN'.r 299. 
Pri ce 10 cell ts. 

APPARATUS FOR THE MANUFAC-
ture of Wood-pulp.-With two figures. SUPPLE
MENT 299.  Price 10 cents. 

EXPLOSION OF APPARATUS FOR PRE· 
Yenting :Fire Dfllllp.-Illustrated. 
305. Price 10 ceLts. 

SUPPLEMENT 

CORRUGATED BOILER FLUES.-SUP 
PLEMEN1.' 293. Price 10 cents. 

A NEW EXPANSIBLE PULLEY.-ILL US-
tratcd. SUPPLEMENT 308. Price 10 cents. 

LIMITING THE NUMBER OF TEETH 
of Spur Wheels.-By Prof. C. W. MacCord. SUP
PLEMEN'l' 306. Price 10 cents. 

House Warming, Plumbing, Etc. 
HEATING BY HOrr WATER-A VALU-
able practical article.-By a Hot Water Engineer, 
fully explaining the natural principles which must 
�'h�n�1��0�o

d :gIi\::.ft
s��c:;:'In 

bihf:}Ir:��t�r�� 
warming buildings; showing how to calculate and 
properly arrange the piping, and how to construct 
the supply cistern; describIng the best form of 
boilers, how they should be made, and what they 
should be made of and how they should be set; and 
givjngrecipes for the best kinds of cements to be 
used in this department of eng·ineering. Illustrated with 3 diagrams. SUPPLEMENT, No. 1'2' 1. 
Price 10 ceuts. 

HOT AND COLD WATER PLUMBING.
SUPPLEMENT 1 60. Price]O cents. 

THE HEATING POWER OF COAL GAS. 
-Dy Dr. William Wallace, Coal Examiner of 
Glasgow. SUPPLEMENT 2 1 6. Price 10 cents. 

IMPROVED GAS BURNERS. - WITH 
eight cuts. SUPPLE�rENT 249. Price 10 cents. 

Boat Making, Rigging, Etc. 
HOW TO BDILD BOATS CIlEAPLY.-A 
series of plain, practical articles, showing how any 
intelligent person, by following the directic as, may 
build a boat with economy. Each article is accom
panied by drawings, diagrams, directions, dimen
Sions, etc. 

The Three-Dollar Scow.-Directions for construc
tion, seven illustrations. SUPPLEMENT 25 . Price 
10 cents. 

The Five-Dollar Rowing Skiff.-With full directions 
for construction. Thirteen illustrations. SUPPLE
ME;I[T 26.  Price 10 cents. 

The Fourteen-Dollar Sailing Skiff.-With fourteen 
mustratiolls. Full directions for construction of 
boat, center board, rudder, mast, sail, ew. SUPPLE
MENT 29. Price 10 cents. 

The Twelve-Dollar Row Boat.-Twenty-five illus
trations. '!:l;".st"ates the construction of a graceful 
ribbed boat. light weight. Shows the method of se
curing good Hnes, how to bend and arrange the ribs, 
dimensions of all the parts, and directions :..or con
struction in full. SUPPLEMENTS 30, 32.  Price 10 
cents each-2{) cents for the two. 

The Sixteen-Dollar Family Boat. -With seven illus
trations. Tables of measures and full directions for 
construction. A handsome and commodious boat. 
SUPPLE)lENT 36. Price 10 cents. 

The Fifteen-Dollar Whitehall Row Boat.-With three 
illustrations. ',rabIes of measures and full directions 
for construction. SUPPLEMENT 37. Price 10 cents. 
This number also contains fourteen excellent prac
tical rules for the management of .sail boats, by an 
experIenced sailor. 

The Fifteen-Dollar Sailing ana Rowing Oanoe.-With 
eight illustrations, including perspectiYe of double 
sale rig. Tables of dimensions and directions in full 
for construction. Suppr,EMENT 39. Price 10 cents. 

A Thirty-Dollar Yacht. -With eight illustrations, 
including perspectiYe of sail rig. Tables of dimen
sions and fnll directions for construction. SUPPLE
MENT 42. Price 10 cents. 

A Three-Hunarea-Dollar Oenter-lxia'l'a Yaoht.-With 
ten illustrations, dimensions, and directions for con
struction. A fast and serviceable Yessel. SUPPLE
lI{ENT 67. Price 10 cents. The entire series of 10 
numbers, relating to boat building, sent for $1. 

The series embraces about 100 illustrations. 

scale,. of an eaSIly .constructed a!,d mexpe!'slYe 140. /Price 10 cents. Black on Woolen Yarn, Billiard Green on Cloth. 
paddllllg canoe, WhICh may be bmlt by any mtel- , Frothing of Colors. Dyeing, Printing, and Bleach-
lig"nt person. Unpainted, this little craft wifl 'I KNOTS AND SPLICES -A COMPLETE ing. New Sizing � Method. Chinese Silk Produc-
WeIgh no more than twenty-fiye pounds. She IS . . " . "  tion. SUPPLE�IElST 53. Price]O cents. 
designed for speed under a double-bladed, jOinted �nd extens.l ye pa�er on �plIclllg, �YI!,g, and fastcn-
dg-ht-foot paddle, and carries no sail. She affords, mg ropes for shIp S l'lg-gmg, for IIftmg 1.ackle, .and I10'V TO REMOVE STAINS AND SPOTS 110 sleeping accommodations but will carry a many o.ther purp?ses. lllustr�ted b� nlllety-�our I from Linen, Cotton, Woolens, and Silk. Being a light camping ou

. 
tfit. She is the craft fo� small I enl;'ra nngs, �ho":ltlg knots, splIces, hItches, slltl!('s, Tabl.:: of Specif!,c Directions, showing how to pro

streams and frequent portages, and WIll run etc:, so (jlead.\' as to enable any one to make them ceed m remoYlng from
. 

each of the aboye kinds through rapids where tho heavier canoes will . �aslly WIthout reference to the text. The 8ngraY- of goods any stains of the following character to capsiz�. Tp.is is a most valuable, pr�ctical paper. Illl� sh<?ws the, tUl'l:, dO!1ble turn, tapered end wit: Stains of Sugar, Glue, Blood, Albumen, Con tamed III SUPPLEMENT 219. PrICe 10 cents. I (t" � kmds), e� c sl?hce, tl(j for: four str�nd r:ope, Grease, Varnish, Oil, Paints, Stearine, Vegetable shel.s .. deadey.:;s, '!'terla�lIlg m tyro dlrecbon�, Colors, Red Wine, Fruit Stains, Red Ink, Alizarine CATAMARAN, OR DOUBLE-HULLED I plgtml, scull plgt�ll, lark s ncst, �hp clmch, 01'(11- Ink, Iron Rust Ink made with Galls, Lime Lye 
Sailboat, with Malay Rig, in use in San Francisco! nary; knot, weddltlg knot, bowlllle kno�, water- Alkali Stains, Tannin, Green Nut Stains, cDit! 'l'a; 
Harbor. Direetions for Constructing a Cheap,' �an s knot, Portuguese knot, sh<?rt sp!lCe, p!-,d- Stains, Wagon Grease, Acid Stains, etc. By means 
Simple and Handy Boat, with four figures. SUP- dmg splICe,. lon,<r splIce,. bel�ymg-p!,l splIce, of this yaluable table of directions any person, 
PLEMENT 117. Price 10 cents. �hr01H�, marlm spIke, belaymg-plll, varIable lash- by proyiding himself with a few simple eh

. 
emieals ltlg, f�llr leader, ro\,nd tJ�l'lI, round butt<?n, �quare and using them as directed, may readily clean any SHARPIE llIODEL SAIL BOAT.�BY E. !,lOormg. cross<:,d fflsten�ng, �on!>le c!'alll fasten- specics of the aboye goods, and if necessary set A. Van and F. 'V. Tuttle. Working plans and dc- ',!g-, ne�klace b.e. knot for l?llldmg tImbers, .half up a clcaning shop. This is one of the most con

scription of a sail boat after the "Sharpie" model bItch, t,Imber hltel!, chwe hItch, hammock hItch, venient and valuable l?apers on the subject ever 
-a form of boat which for speed and seagoing cask sl!ng, bale slmg, butt slm!!, on end, .and a published. Contained m SUPPLEMENT 1 5 8 .  Price 
qualities has no equal. With the aid of the draw- large number of other knots, splIces, and hItches. 10 cents 
ings and directions here giYen almost any one with SUPPLEMENT 319. Price '10 cents. • 

a few tools, and at small expense, can build a really 100 CHOICE PRACTICAL RECEIPTS 
good sail boat or steam yacht on this plan,giYing Amateur Mechanl'cs and Home pertaining to matters of the Household, including 
much more room for machinery and crew than the various branches of Cookery. Inyaluable to 
more costly"Carver"or "Clinker "huiltpoats of Decorations. Housekeepers. Contained in SUPPLEMENT 164. 
like dimensions. SUPPLEMENT, No. 177. Price HOW TO MAKE A TELESCOPE.-BY Price 10 cents. 
10 cents. George M. Hopkins Directions, accompanied by MISCELLANEOUS USEFUL RECIPES. 
NEW OAT-RIG. BY CAPT. R. B. FORBES. a complete set of working drawillgS� whereby A collection of about 40 valuable recipes for the A Simple. Handy Sail that can be Reefed from th" any person may easily construct Tor nimself at Househ9]''d. Workshop, and Laboratory. How to 
Standing-room in less than One Minute. Adapted small cost, an effectiye telescope, capable of giY- make SKeleton Leayes. How to Preserve Autumn 
to Cat, Sloop, and Schooner Rigs. Two figures. ing its possessor a great deal of enjoyment and Leaves. How to make Smooth and Rough Acade
SUPPLEMENT 133. Price 10 cents. knowledg'e of astronomy. Illustrated with seyen my Boards. Fumigating Paper. Recipes for figures of details. drawn to tt scale. Contained in Soluble Blue, Paste for Scrap Books, Babbitt Metal, VELOCITY OF ICE BOA'I'S.-A COLLEC· SUPPLEMENT 252.  Price 10 cents. and Fnsible Metal. Phosphorescent Paint for 
lion of interesting- letters to the editor of the HOW TO MAKE AN INDUCTION COIL. Clock Dials, etc. How to make Gelatine Moulds 
SCIENTIFIC AMERICAN on the qucstion of the for Plaster Casts. How to '\Veld Horn. Recipes 
speed of ice boats, demonstrating how and why -By George M. Hopkins. Practical Instructions, fOl; Staining Horn Different Colors. WalnutStain. 
it is that these craft sail faster than the wind accompanied by four figures, three of which �re How to Render Cloth Fireproof and Waterproof. 
which propels them. Illustrated with ten ex- drawn to a scale and may be used as. workmg Moth and Roach Exterminator. To Color But
planatory diagrams. Contained ill tllTPPLEMEKT drawings By means of the complete and minute tel'. To Remove Stains from Marble. To Re-

214. Price]O cents. directions and the figures here giYen, any one moye Mustiness from Casks. How to Make Sticky 
can construct for himself a simple, cheap, and Fly Paper. Chemical NBvelties. Recipe for Iyo

SAILBOAT WITH ROLLER CENTER- yery efficient Induction Coil, capable of charging rite or Artificial: Iyory. Artificial Fnel. New 
board and Hinged Mast, three figures. Contained in a Leyden jar, decomposing water, exploding blast- Colors. Colors from Cocoa. Method of Preparing 
SUPPLEMENT 134. Price 10 Oents. ing cartridges, lighting gas, exhibiting- the phe- the DyestuiJ''' Morine." A new Mineral Gnm,:a 
ICE-BOAT WHIFF.-FULL WORKING 

nomena of electric light in vacuo, as well as of :3ubstitute for Gum Arabic. Contained in SCIENTI
being used in performing yery many interesting FIC AMERICAN SUPPLEMENT, No. 159. The same 
experiments. Contained in SUPPLEMENT 1 60.  number contains a valuable recipe for making a 
Price 10 cents. Superior Gum, and Directions for .Keeping Frnit. 

Price 10 cents. 
drawings and deSCription, with dimensions of the model ice-yacht Whiff, the fastest yacht in the world. Exhibited at the Centennial, by Irving Grinnell. With 14 illustrations. SUPPLEMENT 63. HOME-MADE TELESCOPE STANDS.-
t'rice 10 cents. By T. D. Simonton. A valuable paper, descriptive SKELETON LEAVES AND CRYSTAL-

, of a simple, effective, and economical method of Jized Grasses.--Full directions for easily and quick
SMALL STEAM YACHT. -BY M. 1\. I constructing an equatorial telescope stand. With Iy making these pleasing preparations for house
n"ek. Pla;n and ejeyation of a small stearn yacht: i thr�e illustrations to scale. SUPPLEMENT 78.  Pric", hold adornment. Contained in SUPPLEMENT 270. 
WIth detaIl drawmg" showmg arrangements of ' 10 cents. Price 10 cents. 
machinery. Length of yessel 21 feet beam fi' ! feet; depth of hold, 26 inches; boiler. 20 inches dia- HOUSEHOLD ORNAMENTS.-BY GEO. MISCELLANEOUS R. E C E I P T S.-I N
meter, 40 mches high: piston. 4 inch stroke; . M. Hopkins. A paper containing directions for the cluding Moth and Roach F.xterIllinator. Water-3-blade propeller, 24 inches dIameter. Contained i easy manufacture of a great variety of beautiful proofing Cloth. Making Cloth Fireproof. Fumi-m SUPPLEMENT 1 66. Price 10 cents. objects for the adornment of the parlor and the gating . Paper. Coloring Butter. Phosphorescent 
FISHIl\TG " home, of wood, but finished in imita�ion of bronze Clock Dials. Academy Board, to Make. Staimng �, BOATS AT THE BEHLIN. ware, including yases, urns, medallIOns, card re- and Welding Horn. Stains, to remove from Marble. International Fisheries Exhibition.-Illustrations 'I ceiyers, brackets, match safes, picture frames, and Skeleton Leaves, to Make. Walnut Stain. Soluble and explanations of nme characteristic speci- h;,:ndreds of other articles. With 6 illustrations. Blne. To RelieYe CaskS of Mustiness. Fusible mens of fishing boats, selected from among SUl'PLEMENT '2'. Price 10 cents. Metals. Babbitt Metal, etc. In SUPPLEMENT 159.  the numerous models exhibited a t  the Exhibition Price 10 conts. a,t Berlin. Dron�he!m Fishing Boat. English A HOME-MADE HORSE POWER.-BY };lshmg Boat. }; Ishmg Cuttcr constructed in William R. Brooks. Shows how any farmer, with- SIZING OF COTTON GOODS.-REAll Blanl,enese. N orweg'ian Pilot Boat HeiTing out the aid of a carpenter, may construct for him- before the Society of Arts, by W. Thompson, F.R.S, Boat constructed in Emden. Tilting Net Boat of self with little trouble and but slight expense, a A most Full and Clear Description of the Process, Causland. Ocean Fishing Boat constructed in Stral8und. Shadow Canoe. Fishing Boats of horse power machine capable of shelling corn, cut- embracing: An account of the process of WeaYing, 
Netherland-India. Full page illustration. Con- ting feed, sawing wood, cleaning grain, pumping explaining the object and utility of Size. A table 
tameo.m SUPPLEMENT 241. Price 10 ccnts water, churning, and performing numerous other of Sizing lIiixtures, in which are enumerated the 

operations on the farm. Minute directions, illus- Substances used: 1, for giYing Adhesive properties 
trated with two engravings. SUPPLEMENT, No. of Size; 2, to give Weight and Body to the Yarn; 
1 90. Price 10 cents. 3, for Softening Size or YarIl; and 4, for PreservICE-BOATS- THEIR CONSTRUCTION 

and management. With working drawings, de
tailS, and directions in full. Four engra Yings, 
showing mode of construction. Views of the two 
fastest ice-sailing boats used on the ;ludson river 
in winter. By H. A. Horsfall, lILE. SVPPLEMENT 1. The same number also contains the rules and 
regulations for the formation of ice-boatclnbs, the 
sailing and management of ice-boats. Price 10 
cents. 

THE CONSTRUCTION OF CANVAS 
Canoes.-By w. P. Stephens. Complete descrIp
tions and working drawings of two handsome 
and dnrable boats, designed for the benefit of 
those who do not care to go to the expense of a 
wooden canoe, and who prefer to bUIld and equip 
their own craft. The larger boat m model IS simi
lar to the famous Baltic Rob ROY, but IS an 
improyement upon that. DimensIOns: length, 14 ft. ; beam, 26 in. ; depth at bOW, 12Y, in. ; stern, 
]2 in. ; amidship, 9 in. ; draught, loaded, 5 in. The 
smaller boat is well suited for a boy, and will do 
for huntmg, fishing, and cruising. It IS yery 
portable. Length, ]2>2 ft.; beam, 26 in.; depth, 12, 11>2, and Sy, inches. By II' eans of the detailed 
directions and drawmgs here giYen, any one with 
slight mechanical ingennity oon construct for 
himself a boat, which, with proper care in use, 
wIll prove very dnrable. Contained in SUPPLE
MENT 216. Price 10 cents. 

DOUBLE BOATS.-TWENTY-ONE IL-
lustratIOns of patented double boats, the general 
construction and plan of which are so clearly 
shown as to need no d3tailed descriptIOn. Name 
of patentee and date of patent accompanymg each 
dmgram. Oontamed in SUPPLlllMENT 232, Price 
10 cents-

CHEAP HOUSEHOLD ORNAMENTS.-
By Geo. M. Hopkins. Practical Dircctions. with 13 
illustrations, for making numerous Ornamental 
Objects with the simplest Tools and Materials. 
�UPPLEMENT 1 1 2. Frice 10 cents. 

HOW TO MAKE A PHONOGRAPH. 
Fnll Instructions, with Eight Working Drawings, 
Half Size. Construction easy and Inexpensiye. 
Contained in SUPPLEMENT 133. Pri"e 10 cents, 

CHEAP HOUSEHOLD ORNAMENTS.
By Geo. M. Hopkins. Practical Directions, with 13 
illustrations, for making numerous Ornamental 
Objects with the simplest Tools and Materials. 

SUPPLEMENT 1 }.2. Price 10 cents. 
AMATEUR MJ.,0HANICS.-A TREATISE 

ing the Size from Mildew and Decomposition. 
Tests for these Substances, and Directions for Pre
paring, so as to obtain the results reqnired. Pro
portions of Sizing. Use of Flourin Size. Weighting 
Materials, China Clay, and its substitutes. "Soften
iugs," and Oils for Softening. East Winds and their 
effect. Glycerine, Grape Sugar, Mildew PreYentives, 
and Tape Sizing. "Slashing," Packing, Damaged 
Goods, etc. SUPPLEMENT 8 0 .  Price 10 cents. 

PRESERV A nON OF WOOD, WITH 
Special Regard to the BeeI'izing Process.-By 

Sigismund Beer A detailed account., by the in
ventor, of his process for seasoning wood so as to 
make it undecayable and to render it more com
pact, of greater strength and bearing power, and 
of a finer appearance, as well as vermin proof. 
Contained in SUPPLEMENT 272. Pricc 10 cents. 

HOME MADE FURNITURE; OR, WHAT 
may be done with a few sticks.-Beautiful furni
ture from ordinary materials. Two examples 
of fire screen. Book rack. Card stand. Stand 
or pedestal for statuary, placques, etc. All easily 
made and truly ornamental and useful. Fiye en
gravings. A most nseful and yaluable paper. 
SUPPLEMENT 3 1 8. Price 10 cents. 

on tools and appliances for amateur mechanics. 
includmg a cheap and easily made lathe, Drills 
and drilling. Tempering. Drill chucks. Work 
supports. DIfferent modes of centering. Differ
ent ways of steadying work. Chucks and chuck
ing. Turning and boring tools. Easily made sllde 
rest. Rotary cutters, saws, and milling tools. 
Metal shaping. Wood working attachments for USEFUL ITEMS FOR MILLERS.-th e  foot lathe. Chasing screws. Knurl and SUPPLEMENT 234. Price 10 cents. knurling Spinning metals with examples of 
work and tools Lens making; full description FORMULLE FOR ANILINE INKS.of tools and methods for small lenses. Glass en-
graving. Work m burnished brass. Tools and SUPPLE�lENT 230. Price 10 cents. 
methods completely illustrated by a large n

3
u

1
m

2-, D YE IN G RECIPES. - SUPPLEMENT ber of engravmgs. SUPPLEMENTS 3 1 1 ,  
31 3,317, 3 1 8 . Price 10 cents each. 231. Price 10 cents. 
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482 CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 
These papers may be had at THE SCIENTIFIC 

AMERICAN Office, New York, or may be ordered 
through any Bookseller or Newsdealers. In order
Ing, please be particular to specify the NUIDbe:r of the Supplement that contains the paper desired. 
Promptly sent by mail to any part of the world. 
Price Ten Cents each NumbOl'. 

Rece i pts a n d  Processes. 

SUMMER BEVERAGES.- A COLLEC-

JELLIES, JAMS, AND PRESERVES ...... A 
valuable collection of approved recipes for making the following articles: Apple Jelly, Crab Apple 
Jelly .. Quince Jelly, Raspberry Jelly. White Cur
rant .Jelly, Peach Jelly, Red O!trrant Jelly, Cherry 
Jelly, Gooseberry Jelly, Peach Marmalade, Rasp
berry Marmalade, Blackberry Marmalade, QUince 
Marmalade, Quince Cheese, Rhubarb and Orange 
Marmalade, Strawberry Marmalade and Jam. B:ow to preserve Quinces, • pples, Crab Apples, Musk
melon, Cherries, Orange Peel, Lemon Peel and 
Pine Apples. SUPPLEMEN� No. ] 96. Price 'io cts. 

ARTIFICIAL FRUIT ESSENCES-FOR-mulffi for making the following fruit essences for the use of Confectioners, Soda Water Vendors, etc. Essence of Appl!!l Pear, CherrY6 Black Cherry, Peach, Apricot, .t'lums, Grape, urrant, Straw, berry, Raspberry, Pineapple, Melon, Orange, LemonBlackberry, and Nectarine. SUPPLEMENT, No. 196. Price 10 cents. 

PEARL INLAYING.-A PRACTICAL 
treatise on inlaying mother-of-pearl. Full de
sCription of tools, methods, and materials. Sup
PLEMENT 3 1 7. Price 10 cents. 

DISTILLATION OF COAL TAR.-THE 
Scotch system . With two figures. SUPPLEMENT 1 '2'2. Price 10 cents. 
H O W  C A L E N D E R  ROLLERS ARE 
Ground. With six cuts. SUPPLEMENT 1 74.  Price 10 cents. 
HOW TO BRONZE PLASTER OF PARIS 
Casts. SUPPLE�lENT 1 69.  Price 10 cents. 
TO TAN LACE LEATHER WrrH SOFT 
Soap.-SuPPLEMENT 169. Price 10 cents. 

W A T ERP R O O F  SOLES.-HOW TO 
make. SUPPLEMENT 164. Price 10 cents. 

tion of over forty choice and valuable recipes for 
making various delicious summe.r beverages for 
domestic or restaurant use. The hst er.lbraces for
mulas for making Lemona<;le, Orangeade, Currant 
Water Raspberry Water, Cherry Water, Soda 
Negus; Raspberry, Vinegar, Champagne a la Min
ute Ice Tea or Coffee, Orgeat Beverage, Holland 
Be�erage Imitation Arrack Punch, Spanish Bever
age Persian Beverage German Beverage, Claret 
Bev'erage Narranada, English Rumfustian, Winter 
qr Summer,West India Tipples, Imperial Beverage, 
Milk Punch, Brandy Punch, Regent's Punch, Claro. 
et Punch, Prince Regent's Punch, Bishop, Heidel
berg Bishop, Princes' Punch, Cocoanut Beverage, 
Turkish Beverage, Ice Coffee Beverage,Claret Bev
erage Sherry Beverage, Gin Punc�, Sherry Col?
bier, Mint Julep, Mead or Honey Wme, West Indm. 
Shrub. Contained in SCIENTIFIC AMERICAN SUP
PLEMENT.No. 192. Price:lO cents. 

SILK DYEING, RECIPES FOR. -BY l'r1. LUBRICANTS. - A COMPREHENSIVE De Vinant. SUPPLEMENT 266. Price 10 cents. and valuable paper, giving the composition vf 
A NATURAL WOOD PRESERVATIVE. leading and well-known lubricants for machinery, 
-By H. H. Nicholson. SUPPLEMENT 308. Price engines, etc. SUPPLEMEN'.r 3 1 6. Price 10 cents. 
10 cents. 
PARAFFIN TO PRESERVE EGGS.-
SUPPLEMENT 308 . Price 10 cents. 

f5TIMULATING DRINKS. -AN INTER- NATURAL WOOD PRESERVERS.-SUP-estin!!, account of the various liquids that are 308 P 10 used m different parts of the world as stimulants. PLEMEN'r • 
rice cents. 

The Egyptian Kooshaf. Tiste. Ginger Tea. PLANT LABELS: HOW TO MAKE.Mongol Wine. The Drink of the Ft. Rupert 

BUTTER COLORING. -- HARMLESS 
methods of giving butter a "rich golden color." 
SUPPLEMENT 3 1 6 . Price 10 cents. 

WATERPROOFING CLOTH. - SEVEN 
processes for waterproofing cloth. Full and 
complete direotions. SUPPLEMENT 317. Price 10 
cents. 

Indians. Labrador Tea. Falkland Island Tea. By Rev. C. Wolley, Dod. SUPPLEMENT 279. 
Parched Meal and Water. Orange Wine. Wine Price 10 cents. now TO PAINT ON WOOD IN WATER 
from Rice. Newfoundland Beer. Wild Rice Tea. ADULTERATION OF OLIVE OIL, AN Colors.-SUPPI,EMENT 2 1 3 .  Price 10 conts. 

Walnut Tree Wine. Fern Leaf Tea. Brick Tea. CEMENT FOR GLASS EARTHEN AND Topakibi Wine. Aquare Wine. Quass. Guarana. Easy Tc"t for.-By M. Conroy, F.C.S. SUPPLE- , 
Paraguay Tea. Honey W"ine. Soua. Cider and MENT'287. Price 10 cents. Wedgwood Ware.-SUPPLEMENT 213. Price 10 
Perry. Kerkedan Coffoe. Beer of the Basutos. COPYING INK WITHOUT A PRESS.- cents. ��tg:�� :e�t�: Contained in SUPPLEMENT 236.  SUPPLEMENT 304. Price 1 0 ccnts. LECLERC'S PROCESS FOR SILVERING 

Glass.-SUPPLEMENT 224. Price 10 cents. 
HOW TO SOFTEN HARD WATER.- PRESERVING AND CANNING, HINTS 

on.-SUPPLEMENT 305.  Price 10 cents. 
Pate n ts ,  I ns u rance ,  E tc. 

THE TECHNOLOGY OF THE PAPER 
Trade.-ByWilliam Arnot, F.R.S. Its Early His
tory. Invention of the Beating Eng-ine, Introduc
tion of Soda, etc. and the First Machine-made Pa
per. Cameron's Machine; the Fourdrinier Machine. 
Interesting skt1tch of the Old ��ime Paper Mill VB. 
the Mill of Modern Times, the latter described at 
length, with all the Apparatus; the Sorting, Boil
ing, Breaking! Poaching, and Beating Processes; 
Progress of tne Pulp through the Machine; the 

Draining, the Rolls, the Cooling Rolls, the Size
bath. Raw Fibrous Materials, their Characteris
tics and Treatment Preparatory to Pulping. Cot
ton, Straw, Linen, Hemp, Esparto, Wood. Instruc
tive Account of the Numerous Chemical and Boil
ing Processes, etc. This treatise gives Practical 
Particulars in every Department of Papermaking, 

Describing the Latest and Best Processes and Ma
chines in use, with Statistics, Profit, etc. SUPPLE
MENTS 109, 1,10,1 1 6,11'2',118,123. Price 10 cents eacli. 
BUTTER AND BUTTER MAKING.-A 
paper of great interest to dairymen, embracing 
tho substance of addresses made by Messrs. 
Sturtevant, Bowditch, and others at a meeting of 
the Franklin County, Mass., Institute, on the most 
approved methods of making butter. The proper 
food for milch-cows. The characteristics of good 
milk. The proper temperature of the cream. 
Best methods of churning and working the but
ter. Matters that affect the quality of the but
ter. Proper method of jud!,>ing of quality of 
butter. Contained iu SUPPLEMENT 282. Price]O 
cents. 
OIL PRESSING MACHINERY.- AN 
account of methods employed in crushing oil 
from seeds; with a description of improved ma
chinery for the purpose. Illustrated with twelve figures, showing plans and sections of an oil mill 
in England, and the various apparatus used there
in. Contained in SUPPLEMENT 2 9 3 .  Price 10 
cents. 
SUGAR MAKING.-AN ACCOUNT OF 

Description of Dr. Clarke's simple process for 
softening hard waters and at the same time 
purifying the watel:. This paper is of much value 
and interest. Contained in SUPPLEMENT 2 70. 
Price 10 cents. 
ROMAN CANDLES.-PLAIN AND 
easily understood directions for making Roman 
Candles; describing the tools and materials that 
are employed, and giving in minute detail the 
process of manufacture. How to make a 5-8th 
Roman Candle' Roman Candle Stars; Damp Stars; 
Lac Solution; Wax Solution; Stearine Solution. 

Dextrine Solution; Paste; Roman Candle Scoops; 
How to Charge the Candles; How to Make 
the Touch Paper; and how to make Slow 

Matches and Quick Matches. Illustrated with 
fifteen tigures. Contained in SUPPLEMENT 209. 
Price 10 cents. 

FORMULA FOR A PRESERVATIVE OF 
Organic Substances .-J3y H. St1'ure and O. Jacob
sen. SUPPLEMENT 292. Price 10 cents. 
FRUIT SIRUPS. - FOURTEEN RE-
ceipts., SUPPLEMEN�' 2 9 3 .  Price lO cents. 

the experiments of Pr.of. Peter Collier, of the Department of Agriculture, in manufacturing sugar from sorghum cane-a plant sulliciently hardy for culture throughout.the country; showTHE FIRE ENGINEER, THE ARCHI- ing tbe practicability of making this one of the 
tect and the Underwriter.-By Edward Atkin- i best paying crops in the country , and predicting 
son.' An address delivered before the Convention that fiv.e year� hence thc United States . will be 
of the Fire Engineers of the United States, at producmg all Its own sugar. Con tamed m SUP
Boston pointing out the manifold defects in I PLEMENT 2 1 4. PrICe 10 conts. 
much of the architecture of the present day, THE MANUFACTURE OF JUTE BY COFFEE.-SUPPLEMENT 308. PRICE 

10 cents. 
PRESERVING AND CANNING. -SUP
PLEMENT 305.  Price 10 cents. 
SILK.-HOW IT IS SPUN FROM THE 
Cocoon. SUPPLEMENT 309. Price 10 cents 
GLYCERINE CEMENT.-RECIPE 
SUPPLEMENT 163. Price 10 cents. 

FOR. 

from the standpOint of liability to combustion, i • • •  • .
-

• and giving the author's views as to the proper WIllIa;m Flemlllg . . � v�luable and lIl�e�estmg 
method of constructing buildings that shall be I tE!chmcal paper, !l"Vlll/,f m brIef the OrIgm and 
fireproof. Treats of: Shams in Architecture. hlSto�y .of tl.w Jutc lIldustry, ar,tG a complete 
Notable examples of false methods of construe- I deSCrIptlOn of t.he mode of manufacture of the 
tion. How buildings are often set on fire by rats ?rude materIal mto yarn. 'I'he l?rocess of soften
and spontaneous combustion. Methods of re- I mg. The break�r card. Tho ljms.her card. Draw
ducing fire risks. How to make a nearly fi�eproof mg fra�ne; Hovmg frame. Splm�mg frame. Con
building with ordinary materials. Fires caused tamed III i:lUPPLEMENT 247. PrICe 10 cents. 
by steam pipes. Spontaneous combustion. Con
tained in SUPPLEMENT 2 50. Price 10 cents. FELT HATS: HOW MADE, AND DIS-

FRUIT SIRUPS.-BY ADOLPH G 
Vogeler, Ph.G. A paper of much value, giving. VALUABLE RECEIPTS.-QUICK PRO
practical directions in detail for making various cess for making vinegar. How to bleach gutta 
fruit Sirups, such as raspberry, strawberry, mul- percha. How to etch on glass . How to prepare 
berry, and cherry�and showing how natural fruit battery carbons. How to make fine court plaster. 
sirups may be aistinguished from a spurious Glaze for Tlottery. How to make oxygen. SUP
article. Contained in SUPPLEMENT 293. Price PLE!1ENT 3 1 3 .  Price 10 cents. 

THE NEW GERMAN PATENT LAW.-
Being the Full Text of the New I,aw for Patents, 
passed July 1st, 1871, covering all the States of 
the German Empire. Contained in SUPPLEMEN1' 
8 O. Price 10 conts. 

eases Suffered by the Workmen.-By L . Dennis, 
M.D. A full abstract of an :laborate paper pre
sented to the Board of Health of New Jersey, and, 
as far as known, the only one that has ever been 
written on this subject. '1.'0 make clear the dangers 
to which operatives in this busincs.; are exposed, a 
description of each process in the manufacture of 
hats is g'iven; common felt hats being the kind 
studied. The various kinds of Furs tbat are used 
for Felt Hats; how the Fur is "Carroted" with 
Mercury; The Effect of the Mercury on the Fur; 
Effects of the Dust on the Human System; For. 
mation of the Hat Body; Diseases of the Hat 
Body Men; The Operations of Stiffening, Rolling, 
and Pressing; Dyeing and Coloring the Hat; Pounc
ing the Hats; If'jnishinp;; Di8easos of the Finishers; 
Interesting }<'"cts and Suggestions. Contained in 
SUPPLEMENT 191. Price 10 cents. 

10 nents. HOW TO MAKE A SUPERIOR GU�r.- THE POLICY OF PATENT LAWS.-BY 
EFFERVESCENT BEVERAGES. - RE- By Dr. G. Thenius. SUPPLEMENT 1 5 9, Price 10 
cipes for making certain delicious beverag-es for cents. 

Frederic H. Betts. An able paper read before the 
Social Science Association at Saratoga Springs, 
1879, in which the author, after reviewing the his
tory and nature of Patents, the objections that have 
been made to Patent Laws, and the alleged annoy
ances from them; andafter showing the beneficial 
effects of Patents on prices, the benefits of Laws on 
the subject, and how Patents promote trade, urg"es 
that the teachings of experience pronounce that 
the Policy which has created, upheld, and liberlll
ized Patent laws is just and sound, and ought not 
to be abandoned. Complete in Supplement, No. 1 9'2'. 10 cents. 

summer use, including: Ging-er Beer, Lemon FIRE PROOF PAPER AND INK FOR Beer, Hop Beer, and Spruce Beer. Contained in Documents.-SuPPLEMENT 1 5 8 .  Price 10 cents. SUPPLEMENT 270. Price 10 cents. 
INKS.-A COLLECTION OF UPWARDS SHOEMAKER'S WAX.-HOW TO MAKE. 
of 50 valuable recipes for making Inks of aU kinds SUPPLEMENT 1 69 .  Price 10 conts. 

A R T I F I C I A L  CARLSBAD SALTS·
Recipe for. SUPPLEMEN'.r 165. Price 10 cents. 
COLORED PENCILS FOR WRITING ON 
Glass, Motal, etc .--Recipcs for making. SUPPLE
MENT 1 8 5 .  Price 10 cents. 

ON T HE M A N U F A C T U R E  O F  
Matches.-By John A. Garver, A. n. An exceed
ingly interesting paper. The Chemistry of the 

and for every purpose. The list embraces: Writ, in'\' Inks. such as Black Ink Aniline Black Ink
Asiatic Black Ink; Arnold's Writing Fluid, Green 
Ink, .Blue Ink, Red and Carmine Inks. White 
Ink i Indelible Inks for marking linen and other 
textIle fabrics; Drawing and Illuminating Inks, 
such as Gold Ink, Silver Ink, Carbon Ink, India Ink, 
Drawing Ink; Marking Inksfor marking packages DYEING RECIPES.-SUPPLEMENT 182. of merchandise j' Sympathetic Inks, f all kinds and Pr'i"e 10 cents. 

EXPLOSION AS AN UNKNOWN FIRE Match;, Daugers of their Manufacture and usC' 
Hazard.--SUPPLEMENT 2 8 8 .  Price 10 cents. Wax, t"iafety, and numerous curious varieties. 

Commercial Statistics. SUPPLEMENT 84. Price 
INVALIDITY OF STATE LAWS CON- I 10 cents. colors; Japan nk; Ink Powders; Hausmann's v 
cerning the Sale of Patents.-Alllaws of State Le- PAPER PULP FROM WOOD. -HOW 
gislatures that in any manner interfere ,,!"i�h the prepared. SUPPLEMEl'<T 293. Price 10 cents. free sale of Patent rig·hts. such as the reqUIrmg of I 

Indestructible Ink; Close's Indestructible Ink; 
Shoemaker's Ink; Stencil Inks; Papyrograph Ink; 
Inks for writing on Zinc; Inks for writing on Silver; 
Ink Erasers. In these recipE'S, which have all been 
gathered from standard authorities, the materials 
given for making the inks are inexpensive ali.d 
easily obtainable; t1)e directions are free from tech
nicalities and the mlinipulations are simple. This 
collection is invaluable. SUPPLEMENT. No. 157. 
Pric@ 10 cents. 
USEFUL RECIPES FOR THE CONFEC-
tionet'. the Baker, and the Cook.-By J. W. Parkin
son. Cream Cake, Doughnuts, Crumpets, Biscuit, 
Kisses. Apples a la Turque. Mead. Glair of Eggs. 
Ratafia de Framboises, Ratafla "'.e Cerises, Raspberry 
and Currant Paste. To Color Sugar Sand. Cheese 
Cake. Cocoanut Macaroons. Orange Slices. Ice 
Cream, Fruit Ices, Iced Souffle. Lady Fingers, White Bride Cake, Sugar for Crystal Work. Scol
loped Clams. To Restore the Fragance of Oil of 
Lemons. Family Bread. Contained in SUPPLEMEN� 
136. Price 10 cents. 
MISCELLANEOUS RE CEIPTS.-IN-
eluding Moth and Roach F.xterminator. Water
proofing Cloth. Making Cloth Fireproof. Fumi
gating Paper. Coloring Butter. Phosphorescent 
Clock Dials. Academy Board, to Make. Staining 
lind Welding Horn. Stains, to remove from Marble. 
Skeleton Leaves, to Make. Walnut Stain. Soluble 
Blue. To Relieve Casks of Mustiness. Fusible 
Metals. Rabbitt Metal, ete. In SUPPLEMENT 159. 
l'rice 10 cents. 

FIFTY SIRUP RECIPES FOR HOUSE-
hold purposes, Mineral Waters, etc., to. wit: Simple 
Sirup, (2) Lemon SiruP. Mulberry SI�UP, Vl)J1illa 
Sirup, Vanilla Cream Sirup, (2) Cream SIrup, Gmger 
Sirup, Orange Sirup, (2) Pin�pple SIrup, N,:,ctar 
Sirup, Sherbet Sirup, Grape SIr,up, Banana SITUP, 
(2) Cotree Sirup, Wild Cherry SIrup, Wmtergreen 
Sirup, (2) Sarsaparilla Sirup, �aple Sirup, (�) C1)oco
late Sirup, Coffee Cream Slr�p, A!ilbrosla S�rup, 
Hock and Claret Sirup, Solfermo SITUP, CapSICum 
Sirup, Cherry Sirup, StrawberryS.irup, (2) Rasp�erry 
Sirup, Peach Sirup, Blackberry S�rup, Orgeat SIrup, 
Catawba Sirup, Milk ?unch SIru.p, c;hampagne 
Sirup, Sherry Cobbler SIrup, E!:wel�IOr Slrul?, Fanc.y 
Sirup, Currant Sirup, FrambOlse SIrup, J>:lmdenhrur 
Sirup, Orange Flower Sirup, Cmnamon SIrUp. How 
to make Sirups Frothy. 

Colognes for the Sick Room, by Geo. LeiS. With 
recipes for the production of preparations that 
serve as pleasing perfumes, deodor.izers, and cos
metic lotions. SUPPLEMENT 77. PrICO 10 c=ts. 
PRACTICAL DYEING RECIPES.-A 

SUL P H ATE OF INDIGO.-FRENCH 
method of preparing. By M. Van Laer. SUPPLE
MENT 1 73 .  Price 10 cents. 
BLACKS FOR GARMENT DYEING.
Valuable recipes for. SUPPLEMENT 228.  Price 
10 cents. 

the agent or patentee to file copies of patent, take HUGUENIN'S FULLING MACHINE.
licenses, procure certificates, comply with forms, or I' Illustrated SUPPLEMENT 305. Price 10 cents. which release the Piyee of ordinary notes of hand, . 
g.iven for pat!,nts, have be,:,n declared unconstitu- APPARATUS FOR lYIANUF ACTURING tIOnal and vOld by the Umted States Courts. All . . . . S '  , . " 6 � State judges, sheriffs or other State officials who Ce!lu!cJld.-Wlth one figure. UPPLEMENT .., " . 

C E M E N  T WHICH RESISTS ACIDS.-- undertake to interfere with patentees or their PrIce 10 cents. 
Recipe for. SUPPLEMENT 216. Price 10 cents. �gents in the free saleof patents,m. ake themselv�s PROGRESS OF THE FUR TRADE. -I lIable to damages and other pumshment. DeCI- . . 

t f tl . 1 t HOW TO INLAY PEARL IN IRON --I sions of the United States Courts on these points. An lllterest.lll!l' accoun 0 I� r�se an< pres<:;n 
SUPPLEMENT 224 Price 10 cents SUPPLEMENT 25 Price 10 cents status of th,S mdustry. SUPPLMiENT 2 8 0. Price 

• • • • I ]0 cents. 
VARNISHES FOR PROT�CTING I��N. EXTINGUISHING FIRE IN TAR DIS- I GLASS MANUFACTURE OF, FOR DECO. -By W. Foster. SUPPLElVIENr 226. PrICC 10 I tilleries . -By Watson Smith, F.C.S. SUPPLEMENT

. 
rative Purposes.-By J. H. Powell. Illustrated. cents. 1 8 1 .  Price 10 conts. I SUPPLEMENT 2 9 5 .  Price 10 cents. 

P R I N T  I � G R�.cE!PT�:-!.O�lVIUL
,
,,� l now TO GET LARGE STREAMS FOR I' NEW POINTS IN THE PRODUCTION f?r Am,?er S�eam ,,, D,lrk " Steam Bro ,n, Fire extinctlon. -With diagrams showing prper ofMHk.-SUPPLEMENT264. Price 10 cents. Steam Green., and Steam Purple. SUPPLE' and improper position of hydrant. SUPPLEMENT MENT 208. PrICe 10 cents. 256.' Price 10 cents. LOGWOOD.- A LECTURE BY PROF. 

TO DYE WOOD BLACK.-SUPPLE!1ENT 
207. Price 10 cents. Special M a n  u factu res. 

FRUIT SIRUPS.-METHODS OF PRE- THE MANUFACTURE OF GRAPE SU
paration. By A. G. Vogeler. SUPPLEMENT 2 5 6. 1 gar and Glucose.-By O. ;Luthy. CO�lVers.ion, :!'feu
Price 10 cents. tralization, and EvaporatIOn ana PUrificatIOn of the 

Liquor. Manufacture of Glucose by moans of 
DETECTION OF INKS.-BY W. THO::\I- Malt. The Apparatus, Chemicals, and Practical In
son F.R.S.E. List of reagents for tcsting' inks in structions for these Processes. SUPPLEMENT 96. 
cases of supposed. fradulent writing and method Price 10 cents. 
of employing them. SUPPLEMENT 2 5 5 .  Price 10 
cents. 
BLACK PAPER PULP.-BY AUGUSTE 
Abadie. Recipes for producing nine shades from 
greeni�h blue to deep blue black. SUPPLEMENT 
249. Price 10 cents. 
LUMINOUS PAINT.-HOW TO MAKE. 
SUPPLEMENT 249. Price 10 cents. 
INCOMBUSTIBLE TISSUES.-RECIPES 
for mixtures to give a fire-proof finish to curtains, 
ball dresses, and other fabrics. SUPl'LEMENT 245.  
Price 10 cents. 
NON-POISONOUS COLORS FOR CON-
fectionery, .etc.-SuPPLEMENT 239. Price 10 
cents. 

JAPANESE LACQUER. - ITS MANU· 
facture and application. With 19 illustrations. 
SUPPLEMENT 43. Price 10 cents. 

MANUFACTURE OF ARTIFICIAL BUT-
ter. -By Prof. Henry A. Mott, Jr., E.M. With six: 
engravmgs. Being a History of the Artiticial Butter 
Manufacture, Descriptions of the Principal Processes 
how in use, Details of Latestlmprovements, Plan of 
an Artificial Butter Factory, Engravings of the Ma
chin err required, Chemical Analyses of Butter and 
of ArtIficial Butter, Details of the Cost of setting up 
an Artificial Butter Factory, the Capital required, 
the materials and quantities consumed, Cost of 
Manufacture per pound, the Daily Profit, etc. A 
complete and reliable treatise. SUPPLEMENTS 48, 
49. Price 10 cents each. 

ON SILK DYEING. - BY MARIUS THE MANUFACTURE OF WROUGHT 
Moyret. SUPPLEMENT 1 8 1. Price 10 cents. Iron Pille.-Choiceof Iron. Rolling. Bending the 

Sheets; Welding the Tube; Polishing and SmoothCRYSTALS: A G-UIDE TO A KNOW- ing the Pipe; Manufacture of Gas Pipe,with four 
ledge of the subject of Crystallog'raphy.-Sup- figures. Conta,ined in SUPPLEMENT .136. Price 10 
PLEMENT 176. Price 10 cents. cents. 

George Jarmain, showing the nature and extensive 
uses of this valuable dyeing material; the methods 
of its preparation; the chemical conditions of its 
coloring principles: the various colors it is capable 
of producing, together with the latest and best 
reCIpes for the practical use of the dye, cmbracing: 
common black at one operation; common doeskin 
black; doeskin black for wool; chrome black with 
blue reflection for wool; wooded blacks; lavender 
on wool; cudbear; archil and archil paste ; logwood 
blue for wool; red woods; claret brown on wool,; 
madder; brown on wool; how to test the value or 
dye woods. SUPPLEMENT 54. Price 10 cents. 

TOBACOO AT TIlE PARIS EXHIBITION. 
Valuable Details of Tobacco Culture; How to 
Raise a Good Burning Tobacco; How to Raise Mild 
or Strong Tobacco, as Required. '.robacco Culture 
and Statistics in Germany, Austria, Hungary, 
Belgium, France, Greece, Holland and Colonies, 
Italy, Spain and Colonies, Hussia, Sweden, Rou
mania, Turkey, India, China, Japan, United States, 
and South America. Particulars of Snuff Manufac
tures, and the Manufacturo arid Flavoring of Chow
lng and Smoking Tobacco. The Most Al.'proved 
Processes and Apparatus. The Automatic 'torrifier, 
etc. The Manufacture of Cigars and Cigarrettes. 
statistics of the Annual Consumption and Produc
tion of Tobac00, and the Revenues paid in the lead
ing countries. Clear and Practical Information on 
every dej}a�naent of the Tobacco Trade. SUPPLE
l\[ID(TS 133. 136. Price 10 cents each. 

collection of practical formulas which have all 
been verified as perfectly reliable, and which are PORCELAIN PRINTING. - PREPARA- GLUCOSE .-A COLLECTION OF VAL
warranted to come out satisfactorily if the propor- tion of oolors for.-By V. Joclet. SUPPLEMENTS uable technical papers on the manufacture of 
tions are adhered to, and the manipulations be 1 70 and 182.  Price 10 cents each, this important commercial product. The Ameri-

ON THE PREPARATION OF DEX
trine Maltose (malt sugar) and its Use in Brewing. 
By Wm. George Valentine, F.R.S., Professor of the 
110yal College of Chemistry. An exhaustive and 
able paper, containing the most recent and reliable 
lnformatioQ> SUPPLEMENTS 1 9 ,  22, 2 5, 28. Price to cents each. workmanlike. Recipes for Blue or White Zephyr; can m.1nufacture of corn glucose. The conver-Scotch Blne on Worsted-one Bath; Scotch Green 1 MULTIPLICATION SIMPLIFIED.-BYT. sions-Starch, DeKtrine, Complete Glucose. Deon Worsted-one Bath; Jacquineaux on Worsted; M. Bofill.-A valuable set of rules, and a table for preciation of a glucose factory. Fire risks of Drab on Worsted-one Bath·i Gold on Venetian rapidly finding all the products possible between glucose factories and manufactures. Glucose Carpet Yarn-one Bath; Rea Brown Slubbing; factors containing figures of equal value. SUP" factory ignitions and fires. The Hirsh improved Scarlet Braid-One Bath; Slate Braid-one Bath; PLEMENT 22'2'. Price IG cents. process of manufacturing sugar from corn. Light Drab on Cotton ; Blue on Cotton; Brown on Wolff's improved process. Furbish s process of Cotton; Chrome Orange on Cotton Carpet Yarn: THE CARTOMETER. - DESCRIPTION glucose manufacture. Pigeon's improved process Black on Common Mixed Carpet Yarn for Filling ; and figure of a useful apparatus for measuring of manufacturing the same. Full details of each Black on Cotton and Wool Mixed Yarn. SUPPLE- distances on plans and maps. SUPPLEMENT 212.  method. Illustrated with two cuts. Contained in MENT, No. 160. Price 10 cents. Price 10 cents. SUPPLEMENTS 2 5 9  and 260. Price 10 cents each. 

MANUFACTURE OF VINEGAR BY 
Means of Bacteria.-By E. Wurm. Full descrip
tion by the author of hi.s mode of ma!,ufacture of 
vinegar by the bacterIa method dIscovered by 
Pasteur and which is one that gives immediately 
and wit:hout loss, a salable article of vinegar of 
excellent quality. For the pradu.ction of wine 
vinegar this method is the only ratIOnal one, for 
in this case it is unnecessary to add alcohoL, 
Contained in SUPPLEMENT 247. Price 10 cents. 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS OONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 433 
These papers may be had at THE SCIENTIFIC SIR JOSEPH WHITWORTH.-AN IN· PHOTO CHEMICALS ; THEIR MANU- PROGRESS OF INDUSTRIAL CHEMIS

AMERICAN Office, New ¥ork, or may be ordered teresting account of the life and labors of Eng- facture and Properties.-By John L Gihon Ni- TRY.-By J. W. Mallet. 1. Manufacture of Glass
through any Bookseller or Newsdealers. In order- land's great mechanic, whose name is distinguish- trate of Silver. Iodine, and the Iodides of Ammo- Materials, Furnaces, Processes of Glass Working, 
ing, please be particular to specify the NUDJ.ber ed in connection with improvement in the work- nium, Cadmium, Lithium, Potassium, Silve. Sodi- Annealing Optical Glass, Decoration of Glass 
of the Eup)lement that contains the paper desired. shop tools of the present century. The produc- um, Zinc. Bromid')s of Ammonium, Cadmium, Po- Work. 2. ManUfacture of Porcelain and other Olay
Promptly sent by mail to any part. uf the world., I tion of machine tools. The first true .planes tassium, Silver, Sodium. . Chlorides of Sodium ware.-General Character of Products, Mechanical 
Price Ten Cents each Number. ever made. The developme�t of the prlllCllJe ! GOldh Strontium. Pyroxylin, or Soluble Cotton: '  Appliances, Kilns, Decoration.  Contained in 
____________ .__ _ ____ ____ of the slide. Improvement of the screw· Meas- Alco 0), Sulphuric Ether, Acetic, Citric, Nitric, and SUPPLEJl1�T !l3!l.  Price 10 cents. I uring machine. The Whitworth gun. Improve- Plrogallic AcidS, Protosalts of Iron. Hyposulphite 

S pecial M a n  ufactu res. 1 ments in ordnance. Compressed steel, Whlt� 0 Soda, Cyanide of Po
, 

tassium, Bichromate of Po-
worth scholarships for the enconragement of tash, Gelatine, Glycerine. Useful List 0-(' ChemiJ,' APANESE ART MANUFAOTURES' - '

I 
young men in technical education. Whitworth cals needed by the Photographer. SUPPLElIIENT 

By Christopher Dresser, Ph.D. ,  etc. Paper read be- knighted by the Qneen. Contained in SUPPLElI1E�'T 1 14. Price 10 c2nts. 
fore Society of Arts. The Japanese Potter at Work. ' I !l 4 8 .  Price 10 cents. 
Ourious mode of l>Iaking Scarfs. How the Japan- WATERPROOFING PAPER DESORIP ese Print on Cloth. Japanese Process for Silk Or. MAOHINES FOR PRODUOING OOLD tion of Three Processes of Wate�roofing Pape; namentation. Japanese Weaving. How Fine Ja, t Air.-A paper read by Mr. '1" .  B. Lightfoot. before and Ligneous Tissues. By Daniel Felton, 1>1anp. anese Fans are made. Japanese l>Iethod of Making the Institution of Mechanical Engineers, London, chester, England. SUPPLEMENT 96. Price 10 Moulds for Ornamental , Castings for Vessels. giving a brief description of each of the machines cents. Bronzes. etc. Japanese Lacquer l>fanufacture. hitherto devised for producing cold air ; and in-
Curious Method.of l!ecorating .Lac9uel' Work. The i eluding the theory !,onstl'ucti�)ll , and practical WOOL DYEING.- BY GEORGE JARLove and Pursmt of the Beaut,ful m Japan. A very I working of a greatly unproved form of apparatus entertaining, instruetiv�, and comprehensive paper. 

I 
for the same purpose. Illustrated with an en

SUPPLEMEN'r 1 1 5 .  Pl'lCC 10 cents. graving giving perspective view of. onc oi these 
machines as constructed for mUrIne purposes, 

THE SMALL ARM FAOTORY AT EN- and intended to s!"pply 5,�00 cubic feet of  cold !til' 
field.-SuPPLEMEN'L' 3 0 7 .  Price 10 cents. I per hour. Contamed III 8UI'PLE�IENT 2 7 4 .  PrICc 

10 cents. 
MANUF AOTURE OF CITRIO ACID.-BY . T 
J. Carter Bell, J!'.C.S. An important practical FREEZING MIXTURES. - THE BEy. 
pape for those who wish to embark in the manu- eral Methods of Lowel'lng Temper!tture. ExperI
facture of Citric Acid ; pointing out errors to be tnents. .Tabulal,' statement of Freezmg Compounds 
avoided, and showing the best process to adopt lin� �h81r relatIVe EffiCIency an"! Cost. By Prof. 
in order to prevent the great loss which neces- MeIdinger. SUPPLE):IENT 8 9. PrICe 10 cents. 
S>:trily: occurs by employing the me�hods ord!na- IOE AND IOE.HOUSES--HOW TO MAKE rIly In voguo among rnanufacturIng chernlsts. . . . . 

main. Lectures read before the Society of Arts, 
London. An excellent and complete deSCription, 
embracing the following : The water required ; 
impnrities, and tests therefor ; the influence 
of these aqueous impnrities on scouring, rins
ing, and dyeing ; scouring materials ; WOOl, cloth, and yarn scouring ;  wool bleaching ;  tinting or dyeing white, indigo, woad, mad
der, brah, lime, etc.;  vats of varions kinds, ex
tracts of indigo, yellow colors, quercitron bark, am
moniacal cochineal, flavin, eosine, and many other 
dyes treated in full ; fast and loose colors ; fixation 
of color, rnordants, lakes, alum, copperas, etc. 
SUPPLE:\IENTS 5 5 ,  '2'4, 7 5 ,  '2'6.  Price 10 cents 
each. 40 cents for the four. 

Contained in SUPPL�MENT 244. Price 10 cents. icc ponds ; amount of I,?C reqUIred, .etc .. , and full 
directi�ns for building. 1ce-�ouse, WIth illustrated PROGRESS OF INDUSTRIAL OHE1\'[

TO BLEAOH JUTE .-SUPPLEMENT 249. plan. SUPPLE):IENT 5 5. Pl'lce 10 cents. I istry.-Heavy Chemical Manufactnres. Sulphur . 
Price 10 cents. IOE-HOUSE AND OOLD ROOM -BY R. I -�ource of supply, method of extra!'tion, i n?us-

. . , , ' . trIal uses, and amount of consumptIOn . Acnds-
STEREOTYPI NG AND STEREOTYP- G. Hatfield. WIth dIrectIOns for constructIOn. Four I Sulphuric, nitric, hydrOChloric, acetic, and oxalic· engravmgs. SUPPLEMENT 5 9 .  Pnce 10 cents. methods of preparation, and i mprovements in proing Machinery.-Description of the various appa
ratus ; with eleven illustrative cuts. SUPPLElVIENT 
1 9 1 .  Price 10 cents. 
LAGER BEER.-HO W TO MAKE LAGER 
beer. How to make " Schenk" beer. How to 
make " Bock" beer. Fnll and practical directions 
for making beer at home. SUPPLBMENT 3 1 8 . 
Price 10 cents. 
SOLDERING APPARATUS. -DESORIP-
tion of the various ne-w and irnproved devices 
that have been created to meet reeent demands. 
With ten figures. SUPPLEMENT 1 8 7. Price 10 
cents. 
S H O E  PEGS AND PEGGING MA-
chines.--Descriptions, with nine cnts of various 
improved apparatus. SUPPLEMENT 1 9 7 .  Price 
10 cents. 
WATER GL ASS.-HISTORY OF WATER 
glass and formulw for making it. A valuable and 
practical article. SUPPLE�lENT 3 1 7 . Price 10 
cents. 

DRY AIR REFRIGERATING MAOHINE. 
-Description of Hall's improved horizontal dry 
air refrigerator, designed to deliver about 10,000 
cubic feet of cold air pel' hour, when running at 
a speed of 100 revolutions per minute, and capable 
of reducing the temperature of 90° above to 50° 
below zero. With five figures, showing plan and 
side elevation of the apparatus, and diagrams 
illustrative of its performance. Contained in 
SUPPLEMENT !l 8 8 .  Price 10 cents. 
lOE MAKI�G AND ICE MACHINES.
By W. N. Hartley, F.R.S.E. Enumerating the Feveral Processes. Carre's Ammonia Freezing :\fachine ; the Sulphurous Acid Process used at the Chelsea Icc Rink, etc. The Laws of Cohesion and Heat. 8ideley & Mackay's Process. and Description and Plans of 
their Factory in operation at Manchester, Eng. Par
ticulars and dimensions of Apparatus, Quality, and 
Quantity of Ice produced, Cost, Profit, and other 
facts proving the Practical Success of this manufac
ture. SUPPLElVIENTS 8 5 ,  9 1 .  Price 20 cents for the 
two. 

cesses. Alkalies (carbonates and hydrates) .-Potash ; 
the great revolution that its prodnction has under: 
gon" during the last twenty years, and eh') present 
method of preparing it. Soda : recent history of 
its manufacture, involving an account of the im
provements in, and modifications of the Leblanc 
process, and of the methods that have been snbsti
tuted for it. Ammonia : the source of supply and 
the method of treating it. Contained in SUPPLE- ' 
MENT !l04. Price 10 cents. 
PROGRESS OF INDUSTRIAL OHEMIS
try.-By J. W. :Mallet. The latost and most ap
proved processes, and the latest experimental re
sults in the manufacture of the followiIlg import
ant commercial products : Niter, Potassinm 
Chloride, Potassium Sulphate, Potassium Ohio rate, 
Pyro-Chromate, Potassium Ferroeyanide, Pota s
sium Cyanide, Sodium Chloride, Sodium Nitrate, 
Sodium Sulphate, Borax, Ammonium Chloride, 
Calcinm Chloride, Calcinm Chlorate, and Magne
sium Sulphate. Contained in SUPPLE�lEN�' 2 1 ·1. 
Price 10 cents. 

Ch 
. I I d t '  THE OOAL TAR COLORS. -A LEOTURE · 

IMPROVED MILLING MACHINERY e m l ea n us rles .  ' before the Society o f  Arts, by George Jarmain. 
and Methods.-SUPPLEMENT 1 62 .  Price 10 cents. THE HISTORY OF ALIZARIN AND Aniline, Toluidine, Magenta, their Manufacture. 
PAINTING UPON GLASS -MATERIALS 
needed. Mixing the colors. Hints on painting. 
SUPPLEMENT !l 1 9 .  Price 10 cents. 

Allied Coloring .Matters, and their Production from Chemical Reactions, etc., fully treated. Instruc
Coal Tar.-By W. H. Perkins, J!'.R.S. A very valn- tions and Recipes for Dyeing with the Aniline 
able and exhaustive paper, giving in : LECTURE I. Crimson. Violet, Blues, Greens, Brown, Black, Y ci
A consideration of the most important of the pro- low, Picric Acid, and Ponceau. Dyeing lIIixed 
ducts that have been obtained in recent years from Fabrics of Cotton and Wool. Excellent suggestions SOAP-}\IIAKING MAOHINEHY.-ILLUS- coal tar. Alizarin and allied coloring matters. Up to Dyers. SUPPLElI1ENT 6 8 .  Price 10 cents. 

trated with six fig-ures. On the Manufactnre of 
Soap in Small Q uantities without Boiling. Sup
PLE�lENT 2 ;) 8 .  Price 10 cents. 
MEASURlNG DEVICES. -DESCRIPTION 
of various apparatus for the p urpose ; with_ e*ht 
figures. SUPPLEMENT 200. Price 10 cents. 

Food P re pa ratio n s .  
SELEOTION AND PREPARATION OF 
Food.-By lIIiss Ruth Smith. A valuable essay, 
in which is discussed the various classes of foods 
in common u�e, the amount of nutritive value in 
each, and the proper modes of preparing thcm 
for use. A paper of value in every household. 
Contained in SUPPL}]MENT 2 7 1 .  Price 10 conts . 
The same number contains a valuable article on 
the " Adulterations of :I<'ood, "  giving the results 
reached by Dr. Smart in his mvestigations, under 
direction of the National Board of Health to de
termine the prevalence of adulteration in food 
supplies. 

to 1869 Madder was the only source of Alizarin, and one of the most important dyestnffs known. Botanical history of Madder. 'l'he preparations of madder. '" Garance" and H Garancine." Properties of Madder and mode of dyeing with it. The coloring matters of :Madder. "'Alizarin" and " 'Purpurin," thei� chemical composition. A lengthy account of the efforts of chemists to obtain the c01;rect chemical formula of Alizarin . The manufacture of artificial Alizarin ; the failures of chemists at first to obtain a product identical with that derived from Madder, The present aspect of the qnestion. This interesting lecture is devoted entirely to the chemistry of the subject. LECTUHE II. The technology of Alizarin manufacture. The manufacture of the raw material, " Anthracene." Use of coal tar pitch for this p nrpose. Apparatus for its distillation. Purification of the crude material. The apparatus illustrated and described. Description of the dichloranthracene proces�. The chlorine apparatus illustrated. Chlorine ovens for treating the anthracene with chlorine illustrated and described. Process of converting the dichloranthracene into sulpho-acids of anthraquinone. The con

OUR DOMESTIC POISONS.--BY HENRY 
Carr , M. Inst. C.B.  A paper read before the London 80ciety of Arts, designed to draw attention to certain poisonous materials which are headlessly introduced into, or intentionally used for some speCial p urpose in our domestic fabrics. Arsenic the great poison. Its presence in wall papers, cotton fabrics, artists' water colors, ordinary paint, tin plate work, artificial fiowers, lamp shades, paper coUars and cuffs, fancy papers, confectionery, etc . .  The symptoms of chronic poisoning by arsenio. Cases of poisoning from the emanations from arsenic wall papers. Why arsenic is used by paper stainers. Discussion of the facts contained in the foregoing lecture. Contained in SUPPLEMENTS !l 1 9  and 2!l0. Price 10 cents each. 
PROGRESS OF INDUSTRIAL OHEMIS
try. By J. W. Mallet. Material8 Used as Food. Bread, Meat, Mcat Extracts, PresolTed 'Vegetables, Butter and Cheese, Sugar, Wine, Beer, 
Distilled Spirits, Vinegar, Artificial Mineral W' aters, Artificial Flavoring Essence. Brief review of the most important changes in the industrial 
application of chemistry to these materials within the last few years. Contained in SUPPLEMENT 
2 3 7 .  Price 10 cents. 

TilE SALT MANUF AOTURE OF MIOHI- verting apparatus. Conversion of the first f,ro
gan.-By S. S. Garrigues, Ph.D. One engraving. duct-" Soda SaJt"-into coloring matter. The 
A Complete and Instructive Description of Salt process 'and apparatus ; vacuum filters and soda 
Making. The 'Well-boring Machinery. Pumping salt converter. The rationale of the process. The 
and Evaporating Brine. Kettle and Pan Blocks. Anthraquinone method ; full and minnte descrip
Solar and Steam Evaporation. Grades, QU'Llities, Mon. The dichloranthraceno process gives a snpe
and Analyses of Salt. Tabular Statement of Com- rior prodnct. The present consumption of artifi- ON THE OOLORING MATTERS DE
panies, Capital, Amount of 8alt produced, llum- eialalizarin. Comrnercial results of the new alizarin rived from Coal Tar. By Prof. Adolph Wnrtz. An 
bel' of Kettles, etc. Cost, Profit, Labor, and industry, and its influence on the sale of madder elucidation of the Chemical Processes for obtaining 
Details .  Contained in SUPPLEMENT 1 02 . Price and der�vatives. These two highly valuable and il1- Nitro-toluene, Toluidine, Aniline, Rosaniline, 
10 cents. structive lectures, illustrated wit.h seven pngrav- Phenylamine, Artificial :Madder, and other Dyes. in�s, are contained in SUPPLEMENT 1 8 6  and 1 8 7 .  The Industrial Processes employed for their ProPrIce 10 cents each, or 20 cents for the two. duction, and clear explanations of the Chemical Ro-AMERIOAN MILLING METHODS. -
An important paper read by Mr. A lbert Hoppin, 
before the Pennsylvania State Millers' Association, 
on the milling processes at present employed in 
the United States. Review of the progress made 
during the last decade. The " Old Style Process."  
The " New Process." Detailed ('escription of the 
" Gradnal Reduction Process ; "  its advantages 
pointed out ; how it may be applied in small mills 
which are employing other methods. Contained 
in SUPPLE)IE�'r 303 Price 10 cents. 

EXTRACTION OF GREASE FROM I 5e�!on��I;;�tio �����Im and Diagrams. SUPPLE!IENT 

'Yool.-A paper of great importance to those en- I 
gaged in wool rnaI,lufa.cturing, pOinting . out a PARAFFINE-WHAT IT OOMES FROM ·  process by means of.whlCh the raw materml m.ay Several llIethods of Manufacture : How to obtai� be trcate� so as to YI,"ld not only a better qualIty the Best Results : the Yield of Tar : Composition of ��fhOt��C;����l��:n��f��\�:i�� °in�{��� Vl�'��'h��. Pamtfin. SUPPLEMENT 1 1 9. Price 10 cents. 
dresser, for whose use large quantities of " de 
gras " are now imported. Contained in SUPPLE
�mN'l' 2 6 1 . Price 10 cents. 

FOOD PRODUOTS OF THE P ARlS EX- .  T 
hibition .  Soups and Tablets, Soup Balls, Dried I �APAN.N I.N G ANI? JAPANS. -:-A PRAO
Vegetables, Prepared Beans, Crystallized and Dried ·  !ICal an d valuable aytICle on. preparlIl,g work �or 
FrUits, Dried Apple Sauce, Dried Eggs, Gelatines, Japanmng . . Appl r�ng the. Japan. CompOSItIOn 
French Confectionary, Nougat, Pure Licorice, Coffee anci preparat:on of Japans for dIfferent purposes. 
Substitutes Sugar Coffee Chocolate SUPPLEMENT Grounds for Japan. Number of coats necessary. 
1 5 1 .  Pride 10 cents. " Raking the japan, etc. SUPPLEMENT 3 1 6. Price 

IODINE, EXTRACTION OF, FROM SEA
weeds.-By Dr. 'l'hiercelin. Description of a new 
and improved proc'lss for extracting iodine and 
potash from the light ashes. of seaweeds. The 
species of seaweeds richest in Iodine. Best time 
and season for gathering'. Preliminary prepara
tion. Method of extracting the iodine and pot
ash. Contained in 8UPPLEME;-;T !l46.  Price 10 
cents. 

PROGRESS OF INDUSTRIAL CHEMIS
try.-By J. W . Mallet. A brief review of the most 
important changes in the industrial applications 
of chemistry within the last few years, treating 
of new processes and approyed appliances in the 
manufacture of the following important pro
duets : Calcium acid phosphate, aluminum sul
phate, aluIn, iron and copper sulphates, iodine, 
potassiUIll iodide, brornine, phosphorus, carbon 
disulphide, arsenic acid, oxygen gas, and vario�s 
organic chemicals. Descriptions of mechanical 
applica tions of chcrnical rnanui'actures in general, 
such as improved grinding mills, heating by 
vapor under pressure, ice machines, machines 
for a.gitating and stirring, vacuum pans, appara
tus for distillation, centrifngal machines, and 
filter presses. Contained in SUPPLE�IENT 221 . 
Price 10 ceuts. 
ON A NEW OHEMICAL INDUSTRY. -
By M. Camille Vincent. Description of a new and 
ingenious process by means of which the waste 
liquors from the still in the beet-sugar industry, 
which were formerly thrown away as useless, are 
now converted into two valuable com mercial pro
ducts-Ammonia and Chloride of Methyl, the latter 
used in the production of Methylated dye colors, 
With 2 engraving-so SUPPLElI1ENT, No. 1 7 2 .  Price 
10 cents. 
SEPARATION OF HYDROOARBON OILS 
frOtn J!'at Oils.-By Alfred H, Allen, F.C.S., F.I.C. 
SUPPLEMENT 3 0 7 .  Price 10 cents. 
SOAP, FROM A OONSUMER'S POINT OF 
View.-SUPPLEMENT 3 0 8 .  Price 10 cents. 
LORENZEN'S NEW AM�IONIA APPA-
rntu8 for the production of anull onia by the cal
cinatioll of bones.- With foul' figures. 8UPPLE
MENT !l 8 4 .  Price 10 cents. 
DRIED FOA}\II ; MODE OF PREPARING 
gelatine in tbis form.-Ry R. Brooks. 8UPPLE
JVlENT 300.  Price 10 cents, 
H E V E E N O I D. -BY H. A. lYI0TT, JR. , 
M.D .  Description of a new product destined to sup
plant son and hard YUleallized rubber. SUPPLE
MENT 2 3 3 .  Price 10 cents. 

P h otogra p h y. 

GELA.TINO-BROMIDE PLATES.-BY A. 
J. Jarman. A valuable paper, giving complete, 
practical directions by means of whieh any one 
can propare plates for the gelatino-bromide pro
cess at home. 'l'he Apparatus to be procured. 
The Materials. How to make the 8ensitized Emul
sion. How to Prepare the Plates. How to Develop the Picture, and the l>fothod of Intensifying a 
weak Neg·ative. Tho method here given is sure, and easy to manag'e in the hands of any one pos
sessing a small amount of knowledge of photo
graphie manipulation, and will be found of the 
greatest value to those seeking accurate practical 
information on this subject. SUPPLEMENT, No. 
1 90. The same number contains an interesting 
article by Samuel Fry, entitled, Reasons jiw Preferring Dry Plates to }Vet Collodion, in which th6' 
anthor puts forth a powerful plea in favor of th.e 
Dry Pl'oeess, the rcsult of long, practical expe
rience. Price 10 cents. 

PHOTOGRAPHW PRINTING PROOESS· 
es.-By C. Bauman. Asphaltum processes ; licht
druck (light-printing) ; relief printing ; photo-li
thography and photo-zincography ; heliographic 
process ; Aullel method. SUPPLEMENT 8!l. Price 
10 cents. 
HOW TO USE PHOTOGRAPHIC BAOR· 
grounds.-An address delivered before the Photo
graphic Congress, Philadelphia, by L. W. 8eavy. 
'With 14 illustrations. A valuable paper, explain
ing the various methods of so using backgrounds 
as to produce the best eil'ects, with examples of the 
wrong methods. J!'ull ef uscful practical ideas for 
�g�;������ers. SUPPLEMENTS 48 ,  49. Price 10 

PHOTOGRAPHS ON WOOD FOR EN-
graving. By Edward Pocock. Practical Directions 
for Transferring Photos that will not Cut Up un
dor the Graver. Also, a mcthod of developing a 
Photo on Wood which may be Penciled on if de
sired, with instructions. SUPPLEMENT 53. Price 10 cents. 
GELATINE PLA TES. - DESCRIPTION 
of apparatus used in Berlin for th0 preparation 
of gelatine plates. 1. Mixing apparatus for gela
tine emulsion. 2. Digestive apparatus. 3. '['rit
Ul'ating appnratus. 4. Washing apparatus. 'With 
three ligures. Contained in SUPPLEM}]NT 299. 
Price 10 cents. 'l'he same number contains an 
article by A. L.  Henderson, directing " How to 
.:Iiake Emulsion in Hot 'Yeather." 
LANTERN SLIDES AND TRANSPAR
ences ; How to make.--By Wm. Brooks. SUPPLE' 
MEN1· 1 7 3 .  Price 10 cents. 
HOW TO MAKE HELlO TYPIC PRINT 
ing Plates.-SUPPLEMENT !l 0 5 .  Price 10 cents. 
PHOTOGRAPHIC ENGRAVING. -- BY 
Capt. J. ,Yaterhouse, B. Sc. SUPPLE)IENT 1 5 8 .  
Price 10 cents, 

PRINCIPLES OF BUTTER MAKING.
10 cents. INDUSTRIAL OHEMISTRY. - BRIEF A GOOD MOUNTING MA'l'ERIAL FOR 

By Dr. Voelckel·. SUPPLE)IENT 3 02. Price 10 FIRE-WORKS FORMUL�iE.-OOLORED 
cents. lights for parl er theatricals. 'White, yellow, green, 
BREWING IN AUSTRIA, - DESCRIP-
tion and illustrations of an Austrian brewingplant. 'Yith eleven figures. SUPPLIC)IENT 2 5 6 .  Price 1 0  cen ts. 

red, p inlr, and blue light.s. Fires : ,vhito, yollow, 
red , blne, green, and bengal fires. Col ored stars 
for rockets. Rocket composition. ( 'omposition 
for pin-wheels, etc. SUPPLEMENT 3 1 7 . Price 10 
cents. 

Review of the most important industrial applications within recent years. By J. W. M allet. 1. 
�Jaterials Used in Washing. Soap. Accessory Matc
rials Uscd in Washing. Perfumes. 2. Materials for 
Writing, Printing, etc. Ink. Mucilage. Artists' 
Pigments. Contained in SUPPLEMENT 28 7. Price 
10 cents. 

HOW TO TEST TEA FOR ADULTERA- CONCERNING AMBER -BY ERMINNIE SULPHATE OF SODA. - BY JAMES 
tions.-By A. W. Blyth, M.RC.S. SUPPI,}])1}]NT A. 8mith. Papor read before the ArneI'. Assoc. Mactear, F.C.S. A history of the former methods 
!l01 .  Price 10 cents. Adv. Science. SUPPLEMEN'l' !l26. Pl'lce 10 cents. of manufacturing SUlphate of soda or " salt cake," 

and the inconveniences connected therewith, 
PORTLAND OElHENT.-BY MR. W AT- J\IANUF AOTURE OF CHLORIDE OF followed by a detailed description of the author's 
son. Its history and method of manufacture. Limc.-Description of the 'Ycldon process. SUP- new mechanical furnace, and of his new contin
SUPPLEMENT 2 3 1  • .  Price 10 cents, PLEMENT !l06.  Price 10 cents. uous system of manufacturing this ill'portant 

chemical product. By the use of the Mactear 
system thirty per cent. is saved in the manufac
turing costs ; the operation is continuous, and 
yields a much more uniform product ; the space 
occupied by the plant is greatly reduced, the 
escape of dei" tcric uS acid fumes is suppressed, 
and rock salt mlty �)e worked quite as easily as 
common salt. A teel.nical paper of great import
ance to manufactnring chemists. Contained in 
SUPPLEMENT 2 7 7 .  Price 10 cents. '1'he same 
number contains an article on a " New Process 
for Extracting the Iodme contained in Sea
weeds," by :Messrs. Laurdt & Collett. 

HOW GOLD LEAF IS MADE. 
MEN'], 2 5 3 .  Price 10 cents. 

SUPPLE- INDUtlTRIAL OHEMISTRY-BRIEF RE-

S H E A R I N G  STRENGTHS OF SOME 
American 'Yoods,-By John C. Trautwine, C. E. 
SUPPLEMENT !l42. Prbe 10 cents. 
PRODUCTION AND OOMMEROE OF 
Lac.-By P.  L. Simmonds. SUPPLEII1ENT 23 8 . 
Price 10 cents. 

R efr igera t i o n .  
ICE-HOUSE AND REFRIGERATOR.

view of the most important changes in the appli
cations of, within t.he last few years.-By J. W. 
Mallet. 'l'reating of ; Materials and Processes Con
nected with the Construction Of BuUaings. L Chief 
building' materials for external use, stone, and 
brick. 2. Lime burning, mortar and hydraulic 
cements. 3. Stucco. 4. Preservation of timber. 
5. Glue and other cements of various applications. 6. Pigments for the use of house painters. 7. 
Vehicles for paints. 8. Varnishes. Building appli
ances. A. Explosive agents, used in blasting and 
otherwise. B. Disinfectants. Contained in SuP
PLEMENT !l 7 7  Price 10 cents. 

Dirct.ions and Dimensions for construction, with ISTILL TION AND REOT FICA"'ION one illustration of cold house for preserving fruit D A 1 ,  
from season to season. The air IS kept dry and of Alcohols by the Rational use of Low 'remnera
pure throughont the year at a temperature of 34° I tures.-By Raoul Pictet. SUPPLElI1ENT !l99. 
to <)6'\ Sl)l'PLEII1ENT 1 1 6. Price 10 cents. Price 10 cents. 

SULPHATE OF SODA. -BY JOHN HAR-
greaves. A valuable paper, giving a detailed de
scription of the Hargreaves & Robinson direct 
process of manufacturing this important com
mercial product. Contained in SUPPLEMENT 2'2'0. Price 10 cents. 

Carbon and Silver Prints.-By FrauLis Dann. SUP' 
PLEMENT 1 72 .  Price 10 cents. 
G E L A T I N E  P H O T O  P R O C E S S. -A 
practical demonstration of the mode of working the gelatino-br,omide process. By D.  Van Monckhoven. Trcatmg of the organization of the dark-room, the nature of thc cmulsion, the preparatLm C)f the gelatino-bromide emulsion, applicatIOn of the emulsIOll to glass, the presf'rvation of the prepared plates, exposure in the camera, development of the image, pyro developm",nt, fixing and intensifying the image, and retouching and varnishing. Illustrated with two cuts. Dr. Van Monckhoven, the author, is one of the most eminent chemists and p1lotographers. The above paper is a most valuable contribution to the art of dry-plate photography. Contained in SUPPLE
MENT 2 0 5 .  Price 10 cents. 

R E O E N T  A D V  A N O E S  I N  P H O T O· 
graphy.-By Capt. Abney, F.R.S. A recent lectnre 
befo're the London Society of Arts, recapitulating 
the new processes and improvements that have 
been introduced into the art of photography dur
ing the last few years. The gelatino-bromide 
process and its advantages and disadvantages 
over the old wet process. Photo plates without 
glass. Photographs of the invisible. Oxidation 
of the photo film. Platinnm pietures. Ferrous 
oxalate pictures. New mode of photo-printing. 
Other new modes of photo-printing. Photography 
in natural colors. Seeing by photography. Dis
cussion by the Society of Arti. Contained : . , 
SUl'PLEMENT !l37. Price 10 cents. 
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These papers Jlay be had at THE SCIENTIFIC 

AM B:RICAN Office,New York, or may be ordered 
through any Bookseller or Newsdealer. Tn order
ing, please be particu.ar to specify the NUlllber 
of the Supplement th� t contains the paper de
sired. Promptly sent by m ail to any part of the 
world. Price 'l'en Cents each Number. 

Ph otograph y. 
PHOTO-MICROGRAPHY. -BY GEORGE 
E. Davis, F.R.lILS. A practical treatise on the 
art of taking photographs of microscopic objects. 
Construction of camera. The microscope and its 
arrangement. Method of illumination. E:xposure 
of the gelatine plates. Development of the plate. 
Two useful applications of the art of photo
!llicrography. Illnstrated with one figure show
mg arrangement of apparatus. Contained in 
SUPPLE�IEN'l' 284.  Price 10 cents. 
PORCELAIN PHOTOGRAPIIY.-BY .r. 

GELATINE PLATES. - APPARATU S 
used in Berlin for their Preparation. SUPPLE
MEXT 2 9 9 .  Price 10 cents. 
GELATINE EMULSIONS, EXCESS OF 
Silver Nitrate in .-A ddition of Resin. Retouching. 
-SUPPLE�IENT 2 9 5 .  Price 10 cents. 
TO TAKE POSITIVES IN THE CAMERA 
Direct.-By J. B. Obernetter. SUPPLE:l1ENT 293. 
Price 10 cents. 
A NEW SUN DIAL. -BY M. GROOT 
ten. With one figure. SUPPLEMENT 25 9 . Price 10 
cents. 
HOW TO MAKE PHOTO PRINTING 
Plates.-By T. Bolas, F.C.S. SUPPLEMENT 1 6 7 . 
Price 10 cents. 
COLLOTYPES ON ZINC PLATES.-BY 
J. Husnik. SUPPLEMEX�' 1 68 . Price 10 cents. 
BEETROOT PIIOTOGRAPHS. -BY 
Pellet. SUPPLEMENT 1 66 Price 10 conts. 

1H. 

GAS AND ELECTRICITY AS HEATING 
Agents. By Dr. C. W. Siemens, F.R.S.-An inte
resting lecture on the production of heat-energy, 
wherein the eminent author endeavors to prove 
that for all the ordinary purposes of heating and 
melting, gaseous fuel should be employed ; but 
that for the nttainment of extreme degrees of 
heat, the electric arc possesses advnntages which 
are unrivaled by any other known source, its 
heat not only being available within a focus of 
extremely contracted space, but also being capa
ble of producing such larger effects as will render 
it useful in the arts for fusing iridium, platinum, 
iron, etc., or for effecting reactions and decompo
sitions that require intense heat, coupled with 
freedom from those disturbing' influences that are 
inherent to furnaces in which carbonaceous fuel 
is burned. Contained in SUPPLEMEN�'S 2 7 6  and 
2 7 8 .  Price 10 ccnts eaQh. 
GAS ENGINEERING.-THE AMOUNT 
of capital invested in gas manufacture in America. 
How this department of engineering was repre
sented at the Paris Exhibition. Description of the 
Multitubnlar Condenser, and of th e Livesey 
Scrubber. Contained in SUPPLEMENT 204. Price 10 cents. 

SOME OF THE MODIFIC ATIONS OF 

R. Sawyer. A valuable paper detailing the pro
cesses involved in the manufacture of porcelain 
for photography, and describing the methods of 
decorating it br the photographic art. jJfanufac
ture- Firing ; dIpping ; trinllning ; glazing' ; firing 
in the glost oven. IJecorltion by photography-lIIono
chrome : application of photographs to enamels 
or porcelain ; working in colors, under and over 
glaze ; firing or burning in. Contained in SUPPLE
MENT 256.  Price 10 cents. 

SENSITIVE PLA TES.-BY J. H. FOR· 
rest. '1'0 make gelatine dry plates, the substra
tum, and the emulsion ; how to wash the emul
sion ; coating and drying the plates ; intensifying ; 
the plate drying box. Illustrated with four fig
ures. Contained in SUPPLEMENT 272.  Price fo 
cents. 

FLEXIBLE NEGATIVES. - HOW TO 
make. By A. 'V. 'l'u rner. SUPPLlfu.'lIE:NT 1 9 5 .  
Price 10 cents. 
HOW TO DETACH NEGA'l'lVES FRO}I 
their Glaes Supports. SUPPLE�mN�' 1 7 8 .  Price 
10 cents. 
now TO PHOTOGRAPH ON WOOD . 
By T. C. Harris. SUPPLEMENT 1 8 4. Price 10 cents. 
THE PHOTOCOLOTYPJiJ PROCESS.-
By '1'. Bolas, }<'. C . S .  SUPPLE�IENT 1 74 . Price 10 
cents. 

the Microphone and 'l'eleph one. - Ey G eorge M. 
Hopkins. Practical instructions for making sev
eral new and greatly simplified forms of :Micro
phones and Microtelephones. The ,everaL M icro
phones here described and illu s  tr ated are remark
ably simple, easily constructed, ine:xr ellSiye, and 
obviate most of the defects that acccrrpany the 
ordinary forms of this instrument. '1 hese micro
phones used are trflnsmitters, a Bell telephonc 
being used as receiver. 'l hey are capable of per
forming the feats usually e:xpected from micro .. 
phones, such as transmitting the sound of th c 
ticking of a watch, the tl �mp of a fly or ant, 
whistling, music, ctc. Dir e ctions for making a 
new form of instrument 1ulfilling th e require
ments of both microphone and tramillitting tele
phone, and capable of transmitt.ing articulate 
specch as l oudly and clearly us nny of the well
known forms of telephone. It reqnires no call 
or alarm, as a loud sound made int o the m outh
pieco will produce a noise in the receivin g instru
ment which may be heard in any part 01 a room 
of ordimll'Y size. Full instructions for lll nking 
an extremely simple and cheap microt eleph one of 
entirely new form. The simple device h ere de
scribod, [md which any one can easily construct, 
whon placed 011 the table indicatos in the receivCOMPARATIVE VALUE OF GAS AND ing telephone the slighteRt touch on the table or 

Coal.-By Geo. S. Dwight. An interesting paper, on the instrn ment ; ill fact, it is capable of doing 
giving some curious speculations about the waste all done by other instrum ents of an analogous 
of coal due to the extravagant methods now in charaeter. This article, illustrated with eight 
vogue in all civilized centers in obtaining the engravings, is contained in SUPPLE MIoNT 1 63. 
thermal effects of this fuel; showing how a Price 10 cents. The same number contains an 
reformation of so glaring an evil may be effected, article on " Simple Microph one," iUustrated with 
and how the losses may be reduced ; and pointing one figure ; a description of " Ducretet's N ew 
out the advantages to be derived from the use of Stethoscopic l\ficrophone," illustrated with one 
water-gas, which the author believes is destined I figure, gmt a description of " Varley's Musical 
r� ����'E:�:��T'ii"�l

. 
o�Jl:,� i�t��;;t�. Sb'hn

e
t����� Condenser, " illustrated with one figure. 

number contains a valuable article on the " Heat- DYNAMO ELECTRIC J\IACHINES. - A  
ing Power of Coal Gas," by Dr. Wm. ·Wallace. resume of the recent important r€pearches of 1If. 
lI.TE'XT CONTI1\TUOUS A".rl\II"ONIA PRO Breguet into the theory of the G ramme Machine, �, " , � 1., ",-un . whereby he hns succeeded in clearing' up a num-PHOTO - PRINTING. - BY 'r. BOLAS, 

PHOTOGRAPIlY IN COLORS. --BY K. 
Versnaeyen. SUPPLE�IENT 1 7 5 .  Price 10 cents. 

F.C. S. An interesting description of the cele
brated " Woodbury Process " of carbon or auto· 
type printing-. G iving directions, in illinute detai', 
for preparing the gelatinG ; making, sensitizing, 
and exposing' the tissue ; and preparing Hle relief, 
and the lead monld. Descrihing the preparation 
of the Ink and presses used, and directing how tho 
printing- should be done. Contained in SUPPL1c
MENT 2-1 3. Price 10 cents. 

DAMAR VARNISH FOR NEGA'l'IVES :  
To Malj;e. SUPPJ,E)IENT 1 69 . Price 10 cents. 
TO MAKB VIGNETTES BY MEANS OF 
Gelatinn-chromate. By Dr. J. Schnauss. SUPPLE
�IEN�' 1 69.  Price 10 cents. 
THE PHOTO-LITHOGRAPHIC PROCES3 . 
-By Henry Butter. SrpPLEMEXT 22 7 . Price 10 
ceuts. 

cc>,s.-Description of a new process tor the extmc· ber of points which have hitherto been compara
tion of ammonia from !!"as liquor, which has the tively obscure in the operation of su eh appa
merits of simplicity, cheapness, and efficiency-the ratus, and some of whicb have been SUP1;08ed irre
apparatus for the purposes occupying little space, concilable with the accepted theory. IHustrated 
demanding little attention, and extracting all the with twenty-two figures. Contained in SUPPLE
ammonia from gas liquor down to 1 part in 2,000, MENTS 222, 22·!, and 2 2 5 .  Price 10 cents each. 
or 0'05 per cent. Illustrated with two fig-ures show-
ing elevation and section of the awaratus. Con- THE FUTURE DEVELOPMENT OF 
tained in SUPPLEMENT 2 8 1 .  Price 10 cents. Electrical Applian ces.-By Prof. John B. Perry. 

PRINTING BY PHOTOGRAPHY.-BY HOW TO 'rAKE PHOTOGRAPHS OF Thomas Bolas, F. C. S. Lectures before the Society Microscopic Objocts.-By Carl Seiler. SUPPLEof Arts, London. Photo-lithography and Photo- �1ENT 2 1 2. Price 10 cents. zincograph�. Phototypic or Raised Printing 
Blocks, by Swelled Gelatine Process. Zinc Etching, PHOTO-PRINTING.-TIIE WOODBURY and other methods. Line Engraving on Metal 
Plates. Printing of Half-tone Subjects from Metal. Processes. SUPPJ,EMENT 2 1 3. Price 10 cents . 
Application of Mser's Process. Talbot's Photo
engraving. Woodoury's Methods of Engraving and 
Printing. Collotype Printing. Other Methods of 
Producing Photos in Pigment. Dusting-on Process. 
Autotype Printing. SUPPLEMENTS, 143, 1 4 6 .  
Price 1 0  cents each . 

DRY PLATE PHOTOGRAPHY.-

PHOTOGRAPHING COLOHS.-BY FRED. 
E. J ves. A valunble paper. SUPPLE�IENT 2 1 6 . 
Price 10 cents. 
IIOW TO MAKE A CHEAP AND SIMPLE 
Camera for the Microscope. By T. B. Jennings. 
'Vith two fig-ures. SUPPLmIE;O(T 2 1 8 .  Price 10 
cents. 

The I!elatino Process. A complete and practical PITOTOGR ' PIIIlI.�G B"<T descnption of the method of preparing the sensitive ! 1. 11. .n ) .1 GAS LIGH'l'.-
gelatine emulsion. By D. Van Monckhoven, the By J. Urio. SUPPLE}1ENT 222. Price 10 cents. 
well known chemist and photographic discoverer. GELA'r T E U S Being a report of his recent lecture before the INE , l\I  I, IONS FOR A"lHA
members of the Belgian Photographic Association. teurs. -By \\- . D. Hichmond. SUPPI,lOMEN'lc 22 6. 
These gelatine dry plates are more sensitive than Price 10 cents. 
the ordinary wet plates, and Dr. Van Monckhoven PIlOTO rETE believes that the gelatine plates will sooner or later ]\I , H FOR THE PIIOTO
supersede wet plate photography and oilier forms �raphic Studio.-D".cription and fig'ure of a uso
of dry plate practice. The lecture embraces : (1) ful instrument dO\-i,,_'d by Dr. Van llIonckhoven. 
The Organization of the Dark Room. (2) The SUPPLEME;o(T 204. Pl'ice 10 cents. 
Nature of the Emulsion. (3) Preparation of the uETHO D ' 0 ' 0  AI Gelatino-Bromide Emulsion. (4) Application of the 1.n. i:l ]i BT NING PO SlTIVES 
Emulsio n to the Glass. (5) The Preservation ot the in the Camcra. --Bv Fr. Jahns. SUPPJ,E)1E;o(r 2 5 5. 
Prepar"d Plates. (6) The Exposure in the Camera. Prico 10 conts. . 

(7) Development of the Image. (8) The Pyro
development. (9) Fixing the Image. (10) Intensi
fying the Image, (11) Retouching and Varnishing. 
With two Illustrations. Contained in SUPPLE
IIENT 205, Price 10 cellts. 

PHO'rOGRAPIIY. -REPRODUCTION OF 

HOW TO TREAT FADED PRINTS 
for copying.-SuPPLEMEX�' 2 4 8 .  Prico 10 cents. 
A NEW DEVELOPER. -BY CAPT. W. 
De "T. Abney, F. R S. SUPPLEMEN1' 2 4 3 .  Price 
10 cents. 

Negatives:-By W. T. Wilkinson. SUPPLEMENT , A NEvV PHOTOMETER .-WITH 2 lFIG· 
310.  PrlCe 10 cents. ' ures. SUPPLEMENT 237 . Price 10 cents. . 

GAS PURIFICATION : NEW' PROCESS 
based on the Direct Utilization of its impurities in 
the Prodnction of Commercial SaUs.-An impor
tant technical paper by G. Valentine, F.C.S . ,  
describing a new method, originated by him, of 
purifying gas by its  own impurities in closed ves
sels, with the prodnction of various valuable com
mercial salts. Illustrated with two figures show
ing theory of the process and sectional view 0 f the 
apparatus. Contained in SUPPLEMENT 3 05 .  Price 10 cents. 
HYDROGEN GAS, PROCESS AND AP-
paratus for Producing .-By C; M. Tessie Du Motay. 
Full description of a ,Process for producing 
hydrogen by the converSIOn of superheated stcam 
carrying with it a certain amount of naphtha 
vapor or its equivalont, in the presence of highly 
heated lime. By means of the apparatus here 
described and illustrated, hydrogen gas can be 
continuously produced by the employment of 
two sets of superheaters and two converting fur
naces, which can be alternately used. Illustrated 
with nine engravings. Contained in SUPPLEMENT 
24 1 .  Price 10 cents. 
CHEAP GAS FOR GAS MOTORS , ETC . 
-A paper by J. Emerson Dawson, describing an 
effective apparatus for easily producing a heating 
gas by the decomposition of steam in the presence 
of incandescent carbon, at a net cost of six cents 
per 1,000 cubic feet. Usefnl for fuel and for gas 
engines. Contained In SUPPLEMENT 305. Price 10 cents. 
PROGRESS OF GAS MANUFACTURE. 
Presidential Address to North British Association of 
Gas Managers. History of Gas Lighting, and Pro
gress in Retorts. The Hydraulic Main ; Gas Con
densers ; Washers and Scrubbers ; Gas Pnrification ; 
Exhansters and Governors ; G as Holders ; Mnins 
and Service Pipes : Electric VB. Gas Lighting. Sup
PLEMENT 1 40 . Price 10 cents. 

PHOTO PRINTING IN MUNICH .-AL. i SUBSTANCES HAVING THE POWER 
bert's establishment. SUPPLEMENT 304. Price I() , to Develop the ,Latent Photographic Image. By CONCRETE GAS·HOLDER TANKS. -
cents. I M. Carey Lea. SUPPLEMENT 239. PrICc 10 cents. Illnstrated. SUPPLEMENT 306. Price 10 ccnts. 

, I RAPID DRY PLATES BY H. W BE· �RYING STOVE FOR PRINTED I van. SUPPLEMEN'l' 229. Price 10 cents. Sheets.-Illustrated. SUPPLE�[ENT 30,1. Price 10 
cents. HOW ENGLISH OPERATOHS WORK 

NEW GAS BURNER- ILLU STRATED . 
SUPPLElVIENT 302. Price 10 cents. 
THE ,\l"GCK DELUSION. --SUPPLEMENT 
30 1 .  Price 10 cents. with Gelatine P lates. By J.  Hay Taylor. An arti

GELATINE EMULSION.-NEW METHOD c!e giving th!3 whole rou tine of working' with gela- S I E M E N S ' REGENERATIVE GAS 
of making. S UPl'LE�IENT 303. Price 10 cents. tme plates m Eng·lawl .  A thorou/.rhly practICal , l' W' h t S 'tl'tiele, �UPPI,E}lEN'l' 3 1 3. Price 10 cents ,urners.- It two eu s. UPPLEMENT 30 1 .  (. . : PrlC8 10 cents. 
PHOTOMETRICAL RESBARCHES. - P SUPPLEMENT 294. Price 10 ccnts . PA ER NEGATIVES. --JNSTRUCTIONS FRENCH TELESCOPIC GAS HOLDER 

and Recipes for this Process. The Cyanotype Pro. ·�Description in detail, with plan, vipw and eleva-

STREAKS IN 
cess, Coloring and Preserving Photos. ete. SUPPLI. tion of apparatns. SUPPLEMENT 290. Price 10 

GELATINE PLATES. - KENT 9 .'> .  Price 10 cents. cents. 
SUPI'LEMENT 297. Price 10 cents. NEGATIVES. -REPRODUCTION AND CHEAP GAS FOR MOTORS.-SUPPLE
SOLARIZATION OF DRY PLATES. -
SUPPLElIIEN'r 300. Price 10 cents. 

multiplication of. By Ernest Edwards, B.A. SUI" MENT 30 5 . Price 10 cents. 
PL�MENT 303. Price 10 cents. APPARATUS FOR TIlE ANALYSIS OF 
RE'l'OUCHING FOn BEGINNERS. -BY Clas.-Description and figure of Orsat's new p01't

NEW METHOD OF TAKING TRANS· Henry Morg·an. With one fi gure. SUPPLEMENT able apparatus for quick and oft-repeated ana-
parent Positives.-By Capt. Bixby. SUPPLEMENT 27 6.  Price 10 cents. lysi s o f  gas i n  manufactories, etc. SUPPLEMENT 
3 0 7 .  Price 10 cents. 2 5 0 .  Price 10 cents. 

PRACTICAL HIN'l'S ON SAVING SILVER 
and Gold Wastes.-By Chas. Cooper & Co. SuP
PLEMENT' 3 0 7 . Price 10 cents. 

P H Y S ICS, C H E M I S T R Y ,  E TC. 
Cas, Cas Making, E tc. 

GAS AND GAS MAKING.-BY L.  P. 
Gratacap, Ph.B. The Product -Analyses of gas E l ectri c i tv a n d  E l ect ric Apparatus. 
from val'lons coals, showing the ordinary consti- I P A 0 PREHEN PAPER - NEGATIVE PROCESS. - BY tnonts and their quantitative relations. Descrip- ELECTR C LAM S.- C M -

William Brooks. SUPPLE�IENT 2 8 4 . Price 10 tion of the nature and properties of the addi- sive paper embracing descriptions, illustrated with 
cents, , tional obscure compounds that enter into the 38 engravings of all the principal electric lamps 

composition of illnminating gas. The Gas Flame now in use viz., The Brush Electric Lamp and 
PHOTO·TRACINGS IN BLOCK AND -'l'heory of the burning jet. Products of com- the Brush Hanging Lamp, Wallace-Farmer Lamp, 
Color.-SUPPLElVIENT 2 8 6 .  Price 10 cents. I bustion. CompOSition of coal gas flame. Infln- Maxim's Lamp, with and without gearing, and the 

, , ence of pressure on coal gas. Deterioration of regnlating apparatns of the same. The Jobloch-
DRY PLATES--ROC HE S MODE OF DE - , gas by stnnding in contact with oil , etc. Aiken 's koff Candle, and the arrangement of the light ap_ 
veloping the Eastman Gelatine Dry Plates. Sup- experiments. Contained in SUPPLEMENT 233. paratns. The 'Veston Lamp, the Serrin Lamp, 
PLEMENT 301 . Price 10 cents. I PrICe 10 cents. Foucault's I,amp, Duboscq's Lamp, Archerean's 

Regulator, the HapieJf Electric Light in its various 
HOW TO TAKE POSITIVES IN THE RELATIVE ILLUMINATING VALUE OF forms, the Hegl1ier Electric Light, Reynier's Lamp, 
Camera Direct.-By J. B. Obernetter. SUPPLE- the Hydrocarbon Vapors Present in Coal Gas, and the Werdemanl1 Electric Light, the Sawyer
MENT 293. Price 10 cents. , then' Quuntitative Determination.-By G . .I!l. Mann Electric Lamp, Fahrig's Burner, Directions 

I Stevenson. Description of an important series for making a simple and effective Electric Lamp; 
COMPOSITION FOR RENDERING i of experiments by Dr. Knublach, Chemist at the Platinum Lamp, Figures illustrating carbon pen
Photographic and ot.her Print.s Tr:<nsparent.--By . Cologne Clas ,Yorks, which have had for their oils as they appear under conditIOns varied by 
E. W. Poston. SUPPLEMENT 2 9 7 .  Price 10 cents. i result the important discovery that equal vol- position and strength of current, Edison's Electric 

, urnes of the vapors of benzol, toluol, and other Light, and what is known of it up to the present 
SILVER AND GOLD WASTES. -HIN T S , homologues of this series of hydrocarbons give time. SUPPLEMENT, No. 1 62. Price 10 cents. 
on Saving. By C. Cooper & Co. SUPPLEMENT 30 7 . when bnrned hI a gas burner, in connection with 

ELECTRICITY AS A MOTIVE PO�WE"". Price 10 cents. , cC!al gas, pra�tlCally the same result m mcrease fi 
, of Illummatmg power, and produce a result - six By Prof. W. E. Ayrton. A careful review of the 

A NEW METHOD OF TAKIN G TRANS. i times as great as t?at produced by the admixture principles underlying the nse of electricity as a 
• • • •  I of the same quantIty by volume of hydrocarbon motive power; comparing this power with that parent POSltIV!'S. - By Captam Bmg. SUPPLE- '  gases of the ethylene or olefiant series. Contained produced by steam, and showing by calculations 

MENT 30 7 . Price 10 cents. in SUPPLEMENT 2 5 1 .  Price 10 cents. and experiment that a dynamo-electric machine, 
PHOTOGR ' PHIC NOTES A 

I with a separate exciter, driven very fast with a 
. ."- . - C q L . THE CHEMISTRY OF GAS MANUFAC- I!team engine, or with a stream of water, at high or l�etI;m" ':f valu able reCIpes and observatIOns. ture. By A. Vernon Harcourt, }<'.R.S., one of the low pressure, and sending by even qnite a fine 

SUPI LEJ�n.NT 286.  PrICe 10 cents. Metropolitan Gas Referees. An interesting and wire a small current to a distant electro-motor, 

PHOTOGRAPI'TIC P R I N T I N  G S . -BY 
valuable paper, showing the Origin of Coal. How also running very fast and magnetized by a sepa

::1 Coal was Formed. Greatest Depth for Coal rate exciter, is an economic arrangement for the 
John h Gihon. Item� of information on eve�y Changes in Coal by Heat. Oil from Coal. Gases t�ansmission of power, either for lo,:!g or short 
Class of Work .. 11� Plam and AlbuII,len, Porcel",m froII,l. 90al. Other Substances Derived from Coal. distances. SUPPLEMENT, No. 1 9 8 .  PrICe 10 cents. 
and Carbon Prmtmg. Paper tor Prmt.mg, and Its VarIetIes of Coal. Coal Tar and its Remarkal9le 'j 
;Pr()parntion. Th!l Sensit!z\ng Bath. Printing !lnd Produc�s. �aphtha. Benzol. Creosote. Anthra- SMALL ELEOTRIC LOCOMOTIVE ENItS reSl!lts. Tonm�. FIXmg the Image. .pr!nts

. 
cene 011. PItch Coke. How Aniline is produced. gine.-How to make, with dimensions and garticu

on Plam Paper. Perr,nanent PIgment Prmtmg. Mauve. Anthracene. SUPPLEMENT 72. Price 10 \ lars. Illustrated by: engravings. By G. F. lJhutter. SUPPLEMENT 144. Prrce 10 cents. , cellts. SUPPLEMENT 1 9 .  Price 10 cents. 

An important and interesting discussion of the 
present status and the future prospects of elec
trical iIH-estigation. Electricity as a form of 
energy. Difference of potential. Electrical mag
nitudos. Rate of production of heat calculated 
in the shape of horse power. Transformation of 
electric enorgy into light and heat. Dynalllo
machines. The electrical machines of thc luture. 
Distribution of electricity. Practical applications 
of the principles here discussed, which have a 
futurc before them. Illustrated with ten fignres. 
Containod in SUPPLEMENT 2 8 3. Price 10 cents. 
TELEPHONES . ILL"GSTRATED W ITH 
EngravingS.-Preece's Improvements in Telephones : 
describing, with aid of a diugTHln, the arrange
ment employed by this electrician for transmit
ting- Illusical and other sounds according to his 
latest invention. Edi8on'8 Recent Telephonic Inven
tions : giving full desoription, illustrated by fig
ures, of Edison's Microphone, Microphone with 
Carbon Disks, Microphgne with Silk Disk, Voltaic 
Pile Telephone, Condenser Telephone, Carbon 
Telephone, Telephone arranged for office use, 
Single-Crown Telephone, and Double-Crown 'l'ele
phone. A New Form of Trammitting TelGphone, as 
devised by JI-1r. Edwd. H. Lyon ; showing by de
scription and engravings how the apparatus is 
constructed and how it is u sed. 1'110 Watch Tele
phone as devised by lVII'. AlfreC: Niaudet-Breguet, 
the smallest kind of Bell telephone yet made ; 
with description and illustration. All contained 
in SUPPLEMENT 1 63. Price 10 c onts. 
TELEPHOTOGRAPHY.-DESCRIPTION 
of the apparatus devised by Mr. Shelford Bidwell, 
and by him successfully employed for transmitting 
pictures to a distance by telegraph. With seven 
cuts, giving general views and strnctural details 
of t.he transmitting and receiving iIJ strum ents, 
and showing images as focused upon the trans· 
mittel' and as reproduer d bv 'Lhe receiver. Con
tained in SUPPLEMENT 2 80. ' Price 10 cents. 
THE TELECTROSCOPE . - BY M. SEN· 
lecq. Description in dQt"il, accompanied by 
illustrati ons, of an apparatus intended to trans
mit to a distance, through a teleg-raphic wire, 
pictures taken on the plate of a camom. Con
tained in SUPPLEMENT �7 5. Price 10 cents. 
ELECTRICAL CLOCKS AND CLOOK 
Work. By Henry D. Gardner. Description and 
figures of the principal inventions that have been 
patented in electrical clocks and clockwork, em
hracing: Baine's Electrical Pendnlum and Dials, 
Shepherd's System of lifting, by a current, a weight 
or spring for propelling a pendulum; Jones' Prin
ciple of controlling' a number of indifferent clockS 
�rom one good one ; Uitchie'R ingcnions modifica..: 
tion of Jones' system; Dent's fm'thor improve
ments; Bain's plan of setting the hands of indiffer
ent clocks by electricity; Collins' method of Cor
recting clocks: Ritchie's plan for correcting clocks 
by hourly currents; arrangement devised in tho 
Great ,Vestminster Clock for reporti ng its own 
time to GreenWich; R. J. Dpnt's lnethod of driving 
an electric dial. 13 engravings. Suppr;8MENT, No. 
1 9 8 ,  Price 10 cents. 
THE BRUSH SYSTEM OF ELECTRIC 
�ig·htinll'.-An r ecoun t  of the workings of this mterestmg system, with det ailed description of 
the Brush dynamo-electric machin" and the Brush 
electric lamp. Illustrated with thirteen engrav
ings. The same number contains another valu
able paper on the same subject, by Charles F. Brnsh., lILE., qescriptive of the Bru sh dynamo
electrIC machme and the lamps, showing the remarkable practical results that have been attained by tlieir use. Contained in S UPPLEMENT 274. Price 10 cents. 
ARSENIO IN THE ARTEI . -A LECTURE 
before ilie Medical A�ociation of Central New 
York.-By S. A. Lattimore, LL.D., Professor of 
Chemistry in the Roehester University. A pOl;'ular 
and important paper. SUPPLE�IEXT 2 9 .  Pnce 10 
cents. 

BEET ROOT SUGAR .MANUF ACTU RE. 
-By Edward L. Cull. A Method dispensing with 
Costly O ntfit, and which mav be tried with proflt 
by Farmers. SUPPLEMENT 83. Price 10 cents. 
TELEPHONIC SYSTEMS OF DR. HERZ. 
-By Th. du Moneel. An account of the very 
remarkable Telephonic Experiments thnt have 
recentll been made upon the different telegraph 
lines 0 France, and which are apparently d es
tined to solve the problem of telephonic trans
mission over great distances. Illustrated with 
eleven engravings. Contained in SUPPLEMENT 
2'74. Price 10 cents. 

ELECTRO·MAGNETIC RAIL W'Y BRAKE 
of M. Achard, now in Use on the Northern Railwny 
of France. Description of a very successful svstem 
of Powerful Continuous Brakes. SUPPLEMENT'1 1 1. 
Price 10 cents. In the same number is an Instrnct
ive Paper on Fireless and Hot Water Locomotives. 

ELECTRIC CANDLE. -BY W. LUOIEN 
Scarfe. Description of M. Jablochkoff's Candle, 
with an account of it!! Practical Operation, etc. 
SUPPLEMENT 1 08. Price 10 cents. 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 435 
These papers may be had at THE SCIENTIFIC 

AMERICAN Office New York, o '· ma b" ordered 
through any Bookseller or Newsdealer. Tn rder
ing, please be particular to specify the NUInber 
of the Supplement that contains the paper de
Rired. Promptly sent by mail to ar,y part of the 
world. Price '['en Cents each Number. 

E lect ri c i ty a n d  E lect r i c  A p pa rat us. 
GALVANIC BATTERIES. -A NEW AND 
valnable paper. By George M. Hopkins. Contain
ing full instructions for tho constructi(ln of nearly 
every known form 01 Battery, and its mainte
nance, compriscd in three articles in SUPPLEMENTS 
1 5 7, 1 5 8 , 1 5 9 .  Price L centg each. This paper 
includes all of the princip I batteries nsed for Ex
periment, Telegraphy, Telephcny, Electro-metal
lurgy, Electric Light, running LJduction COilS, and 
other purposes. Also, Earth-batteries, Dry and 
Moist Piles, Simple batteries, costing only a few 
cents. Sulphate 01 Copper, Nitric, Chromic Acid, 
Quicksilver, Gas. Secondary, and Thermo-electric 
Batteries are included. It is the. most comprehen
sive paper yetpnblishcd <)n th0 subject. Illustrated 
with nearly Fifty Engraving·s. 

HOW TO MAKE A WORKING TELE- THE MICROPHONE. - INTERESTING 
phone.-By Geo. M. Hopkins. A valuable, practical I Description. by W. J. Lancaster, F.R.S. 3 Figures. 
paper, containing directions for construction of a Use of the Instrument in Medicine. How to Make 
cheap, simple Telephone. With ]'ive WorUng I a Most Siml;'le and Entertaining Instrument. Curi
Drawings, and View showing Line in Practical I ous Expenments. SUPPLE'IlENT 1 3 7. Prico 10 
Operation. The Magnets, the Diaphragm, the ' cents. Also. in same number, A New Mer<-ury 
Mouthpiece, and all parts clearly shown, with full Telephone: the Phon9idoscope and the Phonoscope ; 
Instructions How to Make the Magnets, size aLCl ar- Reynier's Electric Lam.p ; Color Blindness, etc. 
l�f:m�ri��fl

6';;��ts�
tc. Contained in SuPPLEMENT ELECTRICAL MACHINES. -AN 1M. pormnt yroblem and its Solution.--By Theodore TELEPHONE CALLS.-BY GEORGE M. Wiesendangir. A review of the progress lately 

Hopkins. Plain and complete practical directions made in thc pre duction of dynamo-generators 
for making an excellent alLhough inexpensivc and electro-motors for industrial pnrposes; a dis
signaling apparatns, working- without a battery, cussion of the p(lmt" wherein they are as yet in
and which, in the modified form here described, is efficient; and a description of an electro-motive 
so simplified that one bell ,and two magnets are apparatus recently devised by the author, in 
dispensed with. Full directions also for nUlking an whi p some important d:fficillties are c. vercomc. 
alarm to be used with a battery and a closed cir- Illustrated with eight figures. Contained in 
cuit. By the aid of the minute descriptions, and SUPPLEMENT 2 5 3 .  Price 10 cents. 
the 6 scale drawings herein given, any one can con- E SI FIG struct a very efficient telcphone call of either of THE HUGHES TELEPHON . X . 
the above kinds, which may be used in cou- , ures. Sound converted into Undulatory �lectrlCal 
nection with any of the telephones employing Currents by Unhomogeneous Conductmg Sub
permanent magnets, and which will answer well i stances in Circuit. The 8implest Telephone and the 
for rooms where the noise is not great. SUPPLE- I most sensitiveAcoustical Instrume�tyet construct
MENT, No. 1 62. The same number contains a I ed. Instrument for ·Tcsting the etIect of PI:essnre 
description (illustrated) of the Lorenz Telephone on Various Substances. Interestmg Exp�mm()nts 
Call and also a description (illustrated with 2 en- which may be performed by any person With a few 
gravings) of the Call Bell and Morse Combination nailS, pieces of sealing �ax, a glass tube contaiJ).ing 
for telephone lines. Price 10 cents powders, and a few sticks of charcoal. Contamed . in SUPPLEMENT 1 28 . Price 10 cents. 
THE TRAN SMISSION OF POWER BY n 
Electricity.-By N. S. Keith. Demonstrating the l HE INDUCTION B.A.L�NCE �NJ? S<?N 
possibility of utilizing the power of waterfalls, ometer.-:-By Geo .. M. Hopkms. Plam directIOns 
etc., at long distances. Careful electrical compu- for !llakmg the SImple yet wonderfl!l apparatns 
tations, descriptions of necessary apparatus, and deV1��d by Prof. };IUgh,�s; and calle�, llldIfterently 
cost. SUPPLEMENT 8 7 . Price 10 cents. t�e Flonomet81 or AudIO!lleter.. WIt� these 

ATMOSPHERIC ELECTRICITY. - BY 
David Brooks. A remarkably interestin{!" paper, 
in which are brought together an rl explamed the 
most J,>rominent phenom n" connected with the 
electl'lcity of the atmosphcr . How el ctricity is 
�enerated. The two theori s held by s ientists. 
Evidence that electricity is produced at the poles. 
The aurora borealis. The part played by thun
derstorms. The part played by mountains. The 
curious phenomena of a thunderstorm. Water
spouts and whirlwindS. Lightning rods, and how 
they should b c. nstruct"d. Oil tanks, how ex- LIGHTING BY ELECTRICITY. BY ploded by lightning ; how they should be protect- . . 

dIrectIOns and the aecompanYlllg 6 figures III per
spective and in detail, anyone with a little mechan
ical ingennity and at a trifling cost can construct 
for himself an instrument that will yield him a 
world of interest nnd amusement. SUPPLEMENT, 
No. 196. Price 10 cents. 

ed. SheL lightning. Heat lightning. Contained Robe,:t BrIggs, C.111. The Lamps, Magneto-electrIC 
in SUPPLEMENT 2 5 2 .  Price 10 cents. I Ma.chmes, and other apparatns now. used at �he 

Rmlway StatIOn at La Chapelle, Paris. Practical 
DYN AMO-EI E CTRIC CURRENT ' NEW �unnirig and Cost of the system ; Perfect IIlumina, 

• •  J .  • • 
• tIOn at half the cost of Gas, and other advantages. ApplIcatIOn.-An mter�stmg revI�w of t'Yo of th.e Pixii's, Saxton's, Clarke's, Siemens and Halskc's, thr�e most recent a�ij Importa�tmdustrlUl.apph� Wheatstone's, NolJet's, Alliance, Holmes', 'Yild 's, catIOns of the el 'Ct!" curr.ont .  1. The fu.s�on of and Gramme Magnoto-Electric Machines. Thc refractory J?etals !-n cons.Iderabl qua,ntlhes �y Serrin and othor Lamps. Jablochkoff's Candles. means of SIemenf elc<;trlC fu�nace. 2. Dr. �IC- Experiments in Electric Illumination. Contained in mens' successful expenment� m the promotIO.n SUPPLEMENTS 9 8 , » 9 .  The Electric Illumination �f vegetation nndar. the actIOn of the �lcctr:c of MM. Sautter & Lcmonnier's 'Vorkshops, Paris, lIght. Illnstrated w;t� two cuts. Contallled m \vith cost, and one illustration, in SUPPLEME;\"T 3 8 . SUPPLE)IENT 2 4 2 .  I rIce 10 cents. A description of J'ablochkoff's Electric Candle. 

SMALL ELECTRIC LIGHTS FROM BAT-
terios. An article showing the cost of thc production 
of the Electric Light by the use of various batteries, 
as tho Faure, 'rhomsoll, Bichromate of Potash , La 
Gourant De Tromelin, and Hotary, and demon
strating, from the expense thus ascertained, the 
superiority of machines oyer batteries from the 
point of view of cost of working. SUPPLEMENT, 
No. 1 9 5 .  Price 10 cents 

ILLUMINATION BY ELECTRICITY. BY 
J. Jarmin, de l' Academie dcs Sciences. How to Com
pare the Electric Arch to the Sun. '['he Electric 
Light Equal to the Sun. The Division of the Arch 
by the Alternative Currents of Le Roux. The 
J.1blochkoff Candle. New and Remarkable Experi
meni of Jablochkoff. The Condenser in Electric 
Illumination. The Perfect Light required to con
tain all the Colors. Simple Methods of Preventing 
the Bluish eftect of the Electric Light. No Heat 
from the Electric Light. The NoiSG from the 
Electric Light. Cost. Faults horetofore in Electric 
Lighting. How to produce General, or Diffused 
Uluminatlon. SUPPLEMENT 132. PriClc 10 cents. 

SUPPLEMEN'IS '2'S. 1 4)8. Prico 10 cents each. ELECTRO-MAGNETS.-BY GEORGE ]I. 
l\IAGNETIC REACTIONS BY THEO Hopkins. An explanation of the principles which ",' . - � . underlie the construcj ;on and operation of electrodu }foncel. An interestingand instructive pa�er, magnets, and which, when not thoroughly underby one of the most eminent Prench el?ctric: ,ens, stood, often puzzle the tyro ; showing in addition, demollstrating that thE> elIects of magnetism, like how the apparatus is constrncted, how the arm athose of electricity, are of two different natures, tures are arranged, and ilInstrated with 49 fignres according as magnets act as currents or as exhibiting the various forms of electro-magnets charges in the static state. Static action and generally used for electrical purposes. This paper dynamic action defined. How static magnetism is especially valuable to those who wish to conis distributed in a simple magnetic system shown struct their own apparatns. SUPPLEMENT, No. by magnetic phantoms. The effects which result 1 8 2. Price 10 cents. from reactions exc� a 1ged botwecn a magnet and 
its armature. Apparatus for sh wing this. Mag- NEW ASTATIC GALVANOMETER. -BY 
netism, from a static point of View, shown to I Marcel Deprez. With one cnt. SUPPLj!JMENT 3 0 8 .  behave like electricity III a condenser Magnetic i Price 10 conts. 

MICROPHONES AND TELEPHONES.- condensation. RemanentMagnetism, and how it ! 
Recent Modifications and Improvements. Twelve di!l'ers from Condensed Ma¥neti�m. Illustrated THE ELECTRIC DISCHARGE THROUGH 
engravings with full directions for making and , WIth elev.en figures. Contallled III SUPPLEMJilNT : Colza Oil.-;-B I A. MacFarlane, D.Sc. SUPPLEMENT 
using. By 'Geo. M. Hopkins. Contained in SUP- I 2 1 7. PrlCe l0 cents. 1 3 0 8 .  PrICe , \ cents. 
PLEMEl'.'T 1 6 3 .  Price 10 conts. These Microphones ' LIGHTNING CONDUCTORS -BY RICH- ELECTRIC LIGHTNING BY INCAN-are eaSIly made and afford a world of amusement , " . 

I . and instruction ard A�d�rson, P.C.S" F.G.S.-� paper read b fore desccnce.-By J. Swan. SUPPLEMENT 3 0 7 .  PrICe • the BrItIsh ASSOCIatIOn, ShOWlllg from numerous 10 cents. 
P R A C T I C A L SHORTHAN D NEO recorded accidents that it is not sufficient merely 

• - - that lig·htning rods should be erected, but that · MAGNETO-ELECTRIC AND DYNAJ)!IOPhonography. A practical shorthand for every- they should be regnlarly inspected to see if they " Electric Machines in the Internationa l Elpctric"l day use. By James Richardson. A most excellent are at all times in good order so as to bc really I Exhibition at Paris. SUPPLJil"ENT 3 0 7 .  Price 10 practical paper, containing fu! J directions for the efficacious, and pointing out that it is from a fail- cents. aquisition of Phonography, whereby any person ,of ure of such inspection that accidents occur in " >  ordinary intelligence may instruct himself in the places nominally protected by conductors. Con- HUn 01. Y OF TELEGRAPHY. -SUPPLEart of Phonographic writing, and acquire a fiuent, tained in SUPPLEMENT 249.  Price 10 cents. 'I'he MENT 3 0 7 .  Price 10 cents. easy method of recording human speech, delivered same number contains a valuable article by Wm. by tt fastest speaker s. The author has givcn the H. Preece, on " The Proper .lJ'orm of Lightning Conmost ample directions for learners, with examples ductors. "  
for practice. Given complete in SUPPI.EMENT. 
3 1 6. Price ')nly 10 'ents. This is believed to be 
THE BEST as It certainly is the cheapest series of 
nstructions in shorthand writing ever published. 

VOSS'S I N  D U C T I O N  ELECTRICAL 

PRACTICAL USES OF ELECTRICITY.-

HOW TO }IAKE TELETHERMOMETERS. 
-By E .  Housseau. 'Vith two figures. SUPPLJil
MEST 3 0 7 .  Price 10 cents. 
NEW CONTINUOUS CURRENT DYNA-
mo-Electric Machine of Hefner-Altcneck.--l<'llll 
description, with five figures. SUPPLE)IENT 2 9 6 .  
Price 10 cents. 

OPERA'l'IONS OF THE BRIT-ISH POST 
Office. Letters, Parcel Post. Telegraphs. Tele
phones. Savings Banks. Postal Orders. Reve
nue. SUPPLEMENT 3 0 2 .  Price 10 certs. 
TELE·PHOTOGHAPHY. - T RANSMIS-
mission of pictnres to a distance. By Shelford 
Bidwell. With four fig·ures. 8UPPLEMENT 290. 
Price 10 cents. 
ELECTRO-BRAS SING AND BHONZING 
-By Alex. Watt. SUPPLEMENT 1 64. Price 10 
cents. 
ELECTRO - GILDING. - SUPPLEMENT 
1 60 Pricc 10 cents. 
ACTUAL COSTS OF USING ELECTRIC 
Lights.-By T. H. Shoolbred. SUPPLEMENT 1 5 8 0  
Price 1 0  cents. 
A CERTAIN MEANS OF l\fEA SURING 
and Regulating Elcetric Currents.-By C. 'V. 
Siemens, D.C.L., F.R.S. 8lCPPLEMENT 1 7 1 .  Price 
10 conts . 
A SIMPLE ELECTRIC PEN : HOW TO 
Make. SUl'pr,ElVIEN�' 1 6 6 .  Price 10 ccnts. 
HERRING'S PRINTING TELEGRAPH. 
With illustratio'ns of alphabet. SUPPLEMENT 
1 64 .  Pricc 10 cents. 
AUTOGRAPHIC 'l'ELEGRAPHY.�DE-
scription of Mr. D'Arlincourt's app"ratus for 
transmittinl!" telegram- in the hand-writing (lf the 
sender. With one figure. SepPLEMENT 1 66 .  
Price 10 cents. 

ELECTRO ·DEPO SITION OF NICKEL. -
Weston's nAW process, 'Jy means of which a beau
tiful, whit e. ductile product is obtained. SuP
PLEMENT 192. Price 10 cents. 

NEW THERMO-ELECTRIC BA'rTERY. -
D0scription of Mr. Sudrp's apparatus. With ten 
figures. SUPPLJilMEN'l" 1 9 5 ,  Price 10 cents. 

PERMANENT l\IAGNETS. - HOW TO 
make them. The variolls methods of magnetiz
ing ste<"l. The kind of st.('el to be used. Kind of 
current used. '.rhe time reqUired, etc. A 
thoroughly practical article. BUPPI.EMEN1' 3 1 8 .  
Price 10 cents. 

NEW KALEIDOSCOPE.-DESCRIPTION 
of a greatly impr(wcd form of the apparatus 
'Vith Cll ts showing details of cor:structioll. SUP
PL�DIEN�· 1 9 7 .  Price 10 cents. 

REMOVAL OF HAIR BY ELECTRICITY 
-By George H. Pox, M.D. SUPPLEMENT 1 7 6 .  
Pricc 1 0  cents. 
ON SIMPLE FORMS OF MICROPHONE 
Rf'ceivers.-By J. Millar, C.E. With fiye cnts. 
SUPPLEMENT i. 7 8 ,  Price 10 cen ts. 

THE MIRROR OF JAPAN AND ITS 
Magic Quality.-By Prof. W E. Ayrton. With 
one cut. SUPPLE:l1:ENT 1 7 � .  Price 10 cents. 

A NEW CATADIOPTRIC TELESCOPE. 
-With one figure. SUPPLJilMENT 1 8 4 .  Price 10 
cents. 
A NEW KIND OF TELEGRAPH OABLE. 
-SUPPI.EMENT 1 7 5 .  Price 10 cents . 

TELESCOPIC A N D  STEREOSCOPIC 
Vision ; Fa.cts in regard to.- By H. Parrard, C.E. 
SUPPLE�lEN'l' 1 69 .  Price 10.cents. 

DYNAMO - ELECTRIC MACHINES.
By Prof. E. J. Honston & Elihu Thomson. A 
study of some of the interesting circumstances 
which influence the efficiency of these apparatns. 
SUPPLEMENT 1 7 0 .  Price 10 cents. 

NEW DEVICE FOR MAGNETIZING 
Compass Needles.-SuPPLEMENT 170. Price 10 
cents. 

Machine. - Description and illustration of the 
Holtz machine so modified by Voss as to give the 
apparatus features which render it of special 
value ; the ouost ir.Iportant of these being its 
independence (If atmospheric conditions. Con
tained in SUPPLEMENT 291. Price 10 cents. 

ACTION OF LIGHTNING UPON TELE- NEW DUPLEX SYSTEM OF TELE
phone Apparatus. SUPPLEMENT 3 0 1 .  Price 10 graphv Bv s.  M. B'l!nkcr. With one cut. SUP-
cents. i>LE�IEN�' 1·7 2 .  Price 10 cents. 

HOW TO MAKE INDUCTION COILS . -
By George �L Hopkins. Practical instrnctions, 
with full working drawings to scale, sufficient to 
enable any v.erson to make an efficient fJoil capable 
of giving 1X, sl;'ark, charging Ley.den Jars, decom� 
posing water, lIghting g,�s, explodmg blasting car
tridges, and it will exhibIt the phenomcna Of. clec� tric light in vacuo. SUPPLEThlJiJNT 1 60. PrICe 10 
cents_ 

By Prof. Charles A. Young. An interesting cssay, 
in which the author discnsses, in an untechnical 
manner, the extent and variety of the existing 
applications of electricity to the arts of life, and 
the reasons for expecting their rapid multiplica
tion in the near futur . The telegraph and tele
phone. Electric alarms. Transmission of time 
by electricity. Elpctricity in the management of 
explosives. Electroplating. Dynamo rr,achines. 
Electric light. Electro-magnetic engines. Elec
tric railways. Plowing by electricity. Electric 
pile drivers. Electricity in medicine and surgery. 
Contained in SUPPLEMENT 2 8 5 .  Price 10 cents. 

ECONOMY OF ELECTRIC LIGHT. - THE LONTIN SYSTEM OF ELECTRIC 
SI1\,[PLE HOLTZ ELECTRICAL MA- By W. H, Preece. SUPPLEMENT 2 8 8 .  Price 10 Lighting.-With four figures. SUPPLEMENT 2 1 3 .  
chine, with experiments in static electricity.- cents. Price 10 cents. 
B'! Geo. M. Hopkins. Description of construction . 
o several simplified forms of the Holtz electrical CHEMICAL ENERGY AND ELECTRO- A SYSTEM OF ELEC.TRICAL STORAGE. 
machine, with working drawings, to enable any motive Force of Different Galvanic Combinations. -By Profs . E. J. Houston and Elihu Thomson. 
one at slight expense to make a single or double -By Julius Thomsen. Table showing Galvanic With two figures. ,3UPPLEMJilNT 2 1 5 .  Price 10 
plate apparatus. Accompanied by descriptions Comllination. Chemical reaction. Corresponding cents. 
of a large number 01 highly interesting and in- production of heat and energy of combination in 
struJtive experiments iu static electricity which 9' well-known forms of batteries. SUPPLmiENT 
may be performed with this machine, with direc- 2 7 9 .  Price 10 ccnts. 

ELECTRICAL CABINET. -BY GEORGE 
tions for the application of static electricity in 

LAYI1I.TG AND REPAIRING SUBM, A-

ELECTROTYPING NON-CONDUCTING 
Materials : New process for. SUPPLEMENT 2 2 4 .  
Price 10 cents. 

M. Hopkins. Description of a simple, cheap, and 
easily constructed apparatus which the author 
calls an " Electrical Cabinet," and th parts of 
which, few in number, are ingenionsly arranged 80 that they may be recombined in various ways 
to form several different pieces of apparatus to be 
used in performing a great variety of experiments. 
The Cabinet may be arranged to form an EleUric 
Engine, a Magnoto Machine, a Sonnder, an Electric 
Bell, a Galvanometer, an Induction Coil, Electric 
Pendnlum, otc. This cheap and effective apparatns 
has been devised for amateur experimenters, old 
and young, and wj':h the aid of the working 
drawings and descriptions here given, may be very 
easily constructed by any one possessing- the least 
mechanical ingenuity. Text illustrated with 14 
{lngravings. SUPPLEMENT, No. 191. Price 10 cts. 

the cure of diseasc. Illustrateil with seventy .I., _ 
engravings. Contained in SUPPLEMENTS 278, rine Telegraph Cables.-By Andrew Jamieson, A NICKEL BATTERY -DESCRIPTION 2 7 9 ,  and 2 8 2 .  Price 10 cents each, or 30 cents C
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ur figures. SUPPI.EMENT 2 8 0 .  and illustrations of new apparatus devised by for the set. Mr. '1'. Slater. SUPPI.EMENT 2 1 0 .  Price 10 cents. 

THE BLAKE TRANSMITTER.-AN EX- GALVANOMETER, DEPREZ & D'AR-
planation of the more obscure parts of the micro- sonval's Astatic.-Illustrated. By Marcel Deprez. 
phone, and of the method of showing its faults SUPPLEME"T 3 0 8 .  Price 10 cents. 
when such exist in it, and also of the method of 
locating the faulty spot. Description of micro
phone. How to put up new micr3phones. How 
to discover faults and how to remedy them. How 
to adjust. Contained in SUPPLEMENT 2 50. Price 
10 cents. 

NEW CURRENT QIi' INDUCTION ELE-
tricity.-New method of producing electrical ncrv" 
and musde rcaction. IlIllstr"tf'd. By 'William J. 
Morton, �1.D. SUl'l'LB)LEST 302. Price 10 cents. 

PA ELECTRICAL HORTICULTURE. - BY 

POCKET TELEMETER. -DESCRIPTION 
and illnstration of a new and convenient appara
tus devised by Capt. Gaumet for measuring dis
tances to inaccessible points. SUPPLEMENT 2 0 7 .  
Price 10 cents. 

HED UCTION OF OLD SILVER BATHS 
by Electricity. By H. 8tonc. With one cut. Sup
PI.EMEN�· 2 60 . Price lO cents. 'l'HE ELECTRIC LIGHT.-A PER C. Wm. Siemens. SUPl'LE�lENT 3 0 4 .  Price 10 

SIMPLE ELECTRIC LIGHT APPA"" A. containing a detailed description of tbe principal cents. TROUVE'S ELECTRIC MOTOR AND ITS .u, Electric Lamps of recent date, including the 
tus. By Geo. M. Hopkins. Two full-size Working Edison, Sawyer-Man, Wallacc-Farmer, Brush, AOTION OF LIGHTNING ON TELE- Applications. SUPPLE�lENT 2 5 9 .  Price 10 cents. 
Drawings for Easily Made Apparatus, and three :Maxim, .Tablochkoff, Rapieff, Rcynier, and seyeral 

I' ·  10 drawings, showing all Details of Cells, and How to othf'rs-with oyer 20 engravings. In SUPPLEMENT phone Apparatus.-SUPl'LEMENT 3 0 1 .  nce 
Arrange in Battery, with full instructions. Con- 1 62. Pricc 10 cents. cents. 
tained in SUPPLEMJilNT 1 49 .  Price 10 cents. 

T HE GRAMME :MAGNETO-ELECTRIC HISTORY OF TELEGRAPHY. - SUP-
THE TELEPHONE.-BY R. M. FERGU- :'.{achines. With working drawings, dimensions, PLEMENT 3 0 7 . Price 10 ccnts. 
son, F.R.S. Read before the Royal Scottish Society and particulars of ,?onstruction. By �I. Tresca. TE�IPEHATURE OF THE ELECTRIC of Arts, Its C�lllstruction,.Uses, al!d WorldJ.1g fully SUPPI.EMENT 17. PrICe 10 conts. Light.-By P. Rosetti. SUPPLE�IENT 2 7 9 .  Price and phIlosophICally explaIned, WIth four Illustra- 10 cents 

INTERE STING FACTS ABOUT ELEC 
tricity and Gas. By Dr. Siemens. SUPPLE:l1:ENT 
2 5 9 .  Price 10 cents. 

THE HELIOGRAPH. -- DESCRIPTION 
of an improved Snn telegraph. ByTempistAnder
son, M.D. With one figure. SUPPLElVIENT 2 5 3 . 
Price 10 cents. tions. History of the Telephone. The Reis Tele- TELEPHONE CALL, HOW TO MAKE.-

. 
ANALYSIS OF I N T E R E S T I N G ELECTRICAL RESUPPLEMENT 2 6 5 . searches. SUPPLEMENT 2 7 5 .  Price 10 cents. 

phone. Bell's Wond.erful sensitiveness . . Difference By George M. Hopkins. Complete working draw- ELECTRO· CHEMIOAL betwe<:n the Galv:amc and the Telephomc Impulse. I ings and instruCtion
, 
s for making the magneto Metals.-With one figure. A curIOUS experIment. Theory of the Telephone. Call Also directions for making 8.weral other Price 10 cents. Molecular Vibrations of Metals. Magnetic �usica1 Bimple Tel�phone Calls. SUPPLEMENT 162. Price 

D· YN ' MO - ELECTRIC, CON TINUOUS A SIMPLE TRANSMISSION DYNA-Sounds. Cause of the Soun(\.. New Porm of Tele- 10 cents �"-phone. SUPPLEMENT 1 20. Price 10 cents. Also, . 
Current of Hefner-Alteneck.-Illustrated. SUP- mometer. By Elihu Thomson. SUPPLEMENT 2 7 2 . 111 the same nn);lber, a Visit to the Inventor of the EXPERIl\,[ENTS WITH THE INDUC PLEMENT 2 9 6. Price 10 cents. Price 10 cents. 

j
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ograph. IheP!,"actlCal pses of the Instrument tion Coil. By George M. Hopkins. A description l\IAGNETO-ELECTRIC AND DYNA"' O- SOUND FROl\·� I' ADIANT ENERGY . -, n e9;ply reprodncmg MUSIC. Hmy the vOICe of of man intorestin and beautiful experiments .I.' ' . . 1f� • � Rl " . theltJ?Tng D�nn� and Jhe ElocutIOmst may be which n;ay be pcrfo�med with the induction coil, 'E!lectric Machines at the Par.1S ElectrICal ExhIbI- By W. H. Preece. SUPPLEMENT 2 7 0 .  Price 10 

�n
th'J' p1 an 

PI�si'1r h1· a� �lmld Us�ulnesJ and which exhibit the phenomena peculiar to the I tIOn.-SUPPLEMENT 3 0 7 .  PrICe 10 cents. cents. 
others. p�fglrgf th� Phono�'ra:pj� A�of�p�O��d secondary current. Illustrated �ith 15 eng-ravings. ! 

ELECTRIC LIGHTING BY INCA NDES- ELECTRIC DRAWING APP ' R  .' TITS Po to 
. I Experllnent,;to ShOW the Pa th of the ElectrIC Spark ' . �"- �"-rm, e . j over Mica ; the Hotating Disk ; Experinents with ccnce.-By J. Swan. SUPPLEMENT 3 0 7 .  PrICe for obtalll ing antograpbic stencil, of writings 

the Leyden Jar ;  tIle Fulminating Pane ; the Gas '1 10 cents. and designs capable of being reproduced by litho-
ON T HE SPACE PR�TECTED B� A Pistol; Stateham's Fnse ; the Dec0!llpo�ition .of EL ECTROL Y TIO DETERMINATIONS graphy, or upon metals by the acirl-gTavinl!". pro-
Lightning Conductor An Important contrIbu- Water, and the Apparatus for Eff",ctmg It : .GeIss- ! ' ' • • • cess. With one cut. SUPPLEMENT 1 9 7 .  PrIce 10 
tion to electrical science by Mr. W. H. Preece, in ler's Tubes; Geissler's Tubes Showmg Magmficent : and SeparatIOns. By A . . Classen and A. Von Rms. cents. 
which the author shows by the aid of diagrams Strite; Luminous Points shown by Bell Glass ; Ex- I SUPPLEMEN�' 299. PrIce 10 cents. 
the amount of space that will be protected by a periments with the Electric 1jlgg; the apparatns for ELECTRI C AL H 0 RTI CULTURE -B Y lightning rod of a" y men dimenSIOns. Illustrat- showing the beautifnl experIment known as. Gas- . ' . 
od with five figures. Contained in SUPPLEMEN:J: siot's cascade. SUPPLEMENT, No. 1 66. PrICe l0 (;. W. SIemens, D.C.L., F.R.S. SUPPLEMENT 304. 
2 8 8 .  Price 10 oents. cents. 1 ncc 10 cents. 

THE NATURAL ENEMIES OF THE TEL� 
ephone.-By T. D. Lockwood. SUPPLEME'N"J.' 26 '1. 
Price 10 cents. 
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These papers may be had at THE SCIENTIFIC 

AMERICAN Office, New York, or may be ordered 
through any Bookseller Or N ewedealpr. In order
ing, plpase be particular to specify the Number 
of the Supplement that contains the paper desired. 
Promptly scnt by mail to any part of the world. 
Price 'Ten Cents each Number. 

Physical I n ves tiga t i o n  a n �  A p pa-
rat us ,  

EXPERIMENTS I N  ACOUSTICS . - A 
valuable paper containing accounts of an interest
ing series of acoustical experiments made by Mr. 
A. C. Engert, to show how sound may b e  propa
gated and improved by the use of steel plates and 
wires, and tbe principle involved in which is be
lieved to be capablc of development and applica
tion to the improvement of sound in buildings 
not properly planned for that purpose. The sys
tem has the advantagc of simplicity and readiness 
of application ; it is not cumbersome or unsightly, 
and need not interfere with architectural arrange
ments. Contained in SUPPLEMENT 2 4 7 .  Price 10 
cents. 
HEAT IN RELATION TO CHEMICAL 
Action.-By Henry Allen. A review of some of 
the results that h[we recently been obtained b y  
experimenters in the branch of physics known as 
thermo-chemistry. Description of apparatus used 
by M. Berthelot in his calorimetric determina
tions. The fundamental principles of thermo
chemistry explained. Decomposition of watel/ 
by metals. Action of hydrochloric acid. Sul
phides. Nitric acid. COlltained in SUPPLEMENT 
2 9 1 .  Price 10 cents. 

EKOWE POCKET HELIOGRAPH , 
Major lIIacgregor's. Description and Diagrams of 
an exceedingly cb eap, portable, easily constructed 
heliograph, which is not liable to get out o f  order, 
and which has been found peculiarly effective for 
the purposes for whiclL.designed-sending· s ignal s 
to a distance by the solar rays. Illustrated with 
two fig·ures. Contained in SUPPLEMEN'l' 2 5 8 .  
Price 10 cents. 
CAPILLARITY. -BY GEO. H. STONE , 
A. �1 .  An interesting lecture wherein the author 
makes the s ubject of capi!.larity clear by m eans of 
simple experimen ts and explanations without re
sorting to the hig'her mathnmatics. Contained in 
SUPPLEMENT 2 3 8 .  Price 10 cents. 

PHYSICAL SCIENCE IN OUR COMMON THE PHENOMENA OF FLUORESCENE. VORTEX MOTION.-BY PROF. O. REY, 
Schools.-An able paper by Prof. Cla:r:ence M. -By Edward �. Hodges. Contained in SUPPLE- nolds.-A Lecture delivered at the Royal Institu, 
�out�lle, of the State Normal School of WIsconsin, MENT 2 5 5 .  PrICe 10 cents. tion. New Principle of Fluid Motion, and How 
�n WhICh the �uthor �trongly advocates th� teach-

THE PHOTOPHONE AN INTEREST 
Discovered. Characteristics of Smoke Rings, Ed

mg of physlCal SClence by the experImental . . - - dies in Water, etc., and their Mathematical Rela
method 11l all schools, even the most elementary, ing account of the exrerlments, some years ago, tions. Nautical and other Applications, etc., with 
and outlines a method of such teaching and shows of Mr. Willoughby Smith with the substance Beautiful Experiments. SUPPLEMENT 8 5 .  Price 
the results to be obtained therefrom. Contained Selenium and the discovery by him of the infiu- 10 cents. 
in SUPPLEMENT 2 8 6 .  Price 10 cents ence of light thereon. An i mportant series of 

researches which led subsequently to t':J.e devel
RONCALLI' S MELOGRAPH, -DESCRIP- opment by Messrs. Bell and Tainter of an entirely 
tion and illustration of an apparatus for record- new branch of philosophical mquiry-Photo
ing musical notes when playing. Contained in phonic Science. An important contribution to 
SUPPLE)IENT 2 7 4 .  Price 10 cents. the history of the Photophone. Illustrated with 

four figures. Contained in SUPPLEMENT 2 7 0 .  
Price 1 0  cents. 'l'he same number contains an 
abstract of a paper by W. H. Preece, on ..  Sound 
from Radiant Energy." 

W A VE-MOTION.-BY PROF. OSBORNE �eynolds, F.R.S. Read before the British AssbciatlOn. Laws of Wave-Motion, with examples and three illus.trations. Intere�ti'.'g Analogy between Wave-MotlOn and TransmlsslOn of Light Heat Sound, etc. New Views on the subject, with' Mathe: matical Demonstrations. SUPPLEMENT 96. Price 10 cents. 
THE FLOW OF METALS. -BY DAVID 
Townsend. Valuable experiments, with ten engs., 
on Punching through thick plates. Evidences of a 
Flow of Metal. Effect of Flow on Dimensions, 
Density, etc., of Plate. Lines of Least Resistance, 
etc. Punching with and across the grain. Practical 
avvlications. SUPPLEMENT 1 1 9. Price 10 cents. 
THE PHOTO PHONE. - DESCRIPTION 
by Prof. Alex. Graham Bell of the new apparatus 
(Photophone) for the production and reproduc
tion of sound by means of light, and explanation 
of the principle involved therein. Selenium and 
its properties. Experiments with selenium. Ex
periment with light as a producer of soun<l. 
Researches b y  Messrs. Tainter and Bell on the 
resistance of crystalline selenium within man
ageable limits. Photophonic transmitters. Ar
rangement of apparatus for the reproduction of 
sound by light. Non-electric photophone receiv
ers. Contained in SUPPLEMENT 246.  Price 10 
cents. 
PRODUCTION OF SOUND BY RADIANT 
Energ·y.-An important contribution to Physical 
Science by Alexander Graham Bell, wherein the 
author describes in detail the most recent re
searches of h imself and Mr. Sumner Tainter on the 
action of radiant energy upo variou s  solids 
liquids, and gases ; and also their experiments upon 
substitutes for selenium in electrical receivers, 
upon the m easurement of the sonorous effects 
produced by different substan ces, and upon the 
nature of the rays that produce sonorouS effects. 
acconlpanied by fourteen figures illustrative o f  
apparatus used. Contained in SUPPLE�IENT 2 8 1 .  
Price 10 cents. 

NEWTONIAN TELESCOPE FOR AMA-
teurs.-Description of an excellent Portable 

. ARTIFICIAL PRODUCTION OF HAIL-
THE VISCOSITY OF GASES AT HIGH stones, Rain-drops, and Snow-flakes, forthefurpose 
Exhaustions. By William Crookes, }1'.R.8.-Ab- of studying their Formation.-Abstract 0 Paper 
stract of a paper read before the Royal Society, read before the Manchester Literary and Philoso
wherein the author describes an elaborate series phical Society, by Prof. Osborne Reynolds, F.R.S. 
of experiments undertaken by him to ascertain Two Figures. SUPPLEMENT 1 1 8  Price 10 cents. 
the amount of viRcosity or internal friction pos- Also, in same number, the Divisibility of Gold, and 
sessed by various gases in hig;, vacua. The Curious Facts in Gold Mining ; Liquefaction of Hy
following topics are discussed : Tne viscosity of drogen ; Gallium, etc. 
air ; of oxygen ; of 'nitrogen ; of carbonic anhy
dride ; of carbonic oxide ; and of hydrogen. The 
spectru :n of hydrogen. Influence of aqueous 
vapor on the viscosity of air. Discussion of results. 
The nltra-gaseous statG of matter. Contained in 
SUPPLEMENT 2 7 7 .  Price 10 cents. 

PROF. JAEGER'S NEURAL ANALYSIS , 
-Explanation of Dr. Jaeger's new discovery of 
" Neural Analysis," an operation by which the 
muscle nerve indicates graphically what the nerve 
of smell smells, and what the norve o f  taste tastes 
-these nerves being influenced in the BP.me man
ner by matter which is appreciable to taste and 
smell, as the chemical sensory nerves are. Illus
trated with numerous diagrams showing the 
curves produced by the inhalation of smells of 
different objects, e. g., the curve of joy produced 
by the odor of pears ; curve of anger produced by 
the odor of rancid butter ; curve of nausea pro
duced by the odor of bad drinking-water ; and 
various other neural curves produced by smelling 
different substances. Contained in SUPPLEMENT 
2 5 6 .  Price 10 conts. 'l'he same number contains 
an article on " Clothing in its Relation to Health, " 
wherein Dr. Jaegcr's lldcas in regard to the use 
of wool for clothing to prevent diseases are set 
forth and explained. 
ON A FOURTH STATE OF MATTER. -

HEAT AND LIGHT. - BY ROBERT r����'iR,el���gg�l���.
Ci'Wltl;o

th�e:i�tgr:::��;��: 

ON THE MEASUREMENTS OF THE 
Lengths of the Waves of Light, preceded by short 
accounts of the Undulatory Theory of Light, and 
of the Phenomena of Diffraction and Interference 
of Light.-By Alfred M. Ma.ver. Theories that 
have been put forth in regard to light. The undu
latvry theory and facts out of which it has been 
wooen . Experiment to show that one series of 
sonorous vibrations meeting another series cause 
silence at their place of m eeting. Philosophers led 
to seek for similar actions in the phenomena of 
light. The celebrated experiment of Fresnol o n  
interference of light described a n d  explained. 
Huyghen' s  explanation of the manner in which the 
wayes of ether, causing lig-ht, are propagated. 
Descriptio n  and explanation of the phenomenon 
of diffraction of light. The various curious phe
nomena connected with the diffraction of light, 
and an explanation of them. The method of 
measuring the lengths of the different waves of 
light which cause in the eye the sensation o f  color. 
Spectra and Fraunlwfer lines as viewed through 
the diffraction grating. Description of the Spec
trometer. The action of a grating on a beam of 
lig-ht trnversing it explained. How the waves of 
light arc measu red with a grating and a spectro
meter. Mascart's improvement in the process of 
measuriug wave lengths 'l'able of wave lengths 
of the principal Fraunhofer lines of the solar 
spectrnm. Description of Rutherfurd's l'uling-
engine for cutting diffraction gratings, with 
twelve figures illustrating apparatus and experi
ments. Contained in SUPP.LEMENTS 1 7 5  and 1 7 7 .  
Price 1 0  cents each. 

By Wm. Crookes, F.R.S. A substantiation by tho 
author of his previous enunciation of the exist
ence of a fourth or ultra-gaseous state of m atter. 
Explanation of the constitution of matter Jll its 
three states of solid, liquid, and gas. The mole
cule : what is it ? 'l'he necessity of classing it in a 
distinct state or category by itself. l\fatter 1Il the 
fourth state the ultimate result of gaseons ex
pansion. A gas nothing more than an assemblage 
of molecu les contemplated from a Simplified point 
of view. Contained in SUPPLEMENT 2 3 8 .  Price 
10 cents. 

'Vard.-An able and interesting review of some 
of the former and present th<;ories of scientists 
to account for the production of heat and light ; 
with comments by the �uthor on a few of the fal
lacics on which such theories have been founded. 
Contained in SUPPLEMENT 2 5 9 .  Price 10 cents. 
WATER IN STEAM. -BY PALA MEDE 
Guzzi, C.E. Measurement of the Water Mechanically 
Suspended in Steam, with two figures. What has 
been done, with full description of a New Improved 
Apparatns. Measurement o.f Water Mechanicallll 
S1WPended in Steam. By J. B. Knight. Description of Improved Apparatus, and Method of Operating. 
SUPPLEMENT 1 1 4. Price 10 cents. 

driver and other simple tools, any one, by follow
ing the directions here giy cn, can constru ct for 
himself, at the cost of a few dollars only, an 
instrnment eapable of performing most of the 
work done by telescopes of high price. The body 
of the instrument is constructed on the.lattice 
principle, need not weigh oyer four pounds, is 
thus well adapted for moving in and out of doors 
easily, and takes but little space to store it. Illus
trated with one engraving. Contained in SUPPLE
MENT 1 7 9. Price 1(1 cents. 

A SIMPLE MERCURIAL AIRPUlHP.- CLASSIFICATION OF THE VARIOUS 
By Geo. M. Hopkins. Description of an easily F,?rms of Energy.-By :J?r. O . �. Lo?ge. A raper 
constructed and inexpensivcSprengel and G eissler o� lmpor�ance to those 111terestcd III the SCte�lCe 
air-pump, which may be used for all purposes of of P.hysHJs. Ably tr�a��d. undcr the follo�vll1g 

THE FLOW OF SOLIDS.-BY LEWIS S. experimentation in place of the ordinary pump. headllll?s. 1. Newton s 1h.'rd J�l}�V. �. Defillltl,?n 
Ware, C.E. Novel an d Curious experiments. Cold , With the description and figur es here given any of WO,;k, + and -;-' .  3. De;ual of ACtIO� a� � D,S
metal caused to fiow through Orifices, and the laws one can easily make this apparatus for himself, tanco.. 4. DefillltIOn of Energy, 5. DefillltlOn of 
governing such flow, with mathematical calcula- the materials being few and cheap, and no glass- �ork111g Power. 6. Conservl;itIOneof En�rg�, and 
tions, and 13illustrations. SUPPLEMENT 8 2 .  Price blowing being reqnired. Jllustra.ted with ten ex- FIrs� Law Of. Thermo-dynamws. / .  r,osslb�hty o� 
10 cents. planatory figures. Contamcd 111 SUPPL]))\iENT VarIOns for.ms of Energy. 8. Clas" ficatl On of 

224. Price 10 conts. the Forms of Energ�. 9: The Fundamental Forms 
THE FLEXIBILITY 0]' MARBLE of Energy. 10. KmetlC and PotentIal Energy 
With one figure. SUPPI,EMENT 3 0 8 .  Pric� ' lo THEORY OF THE PHOTOPHONE. - ii?aJ,��:�f;��l;trgnF����S�:;e

t�<�;'�o�.';'c;n�Y.��: 
cents. Abstract of a paper by Mr. \V, H. Preece, where- 12. Further Subdivision of the Forms of Energy. in is described a series of experiments under- 13. Classification Table. 14. Distinction between taken by him to detcrmine whether the cause of Energy and Entropy. 15. Distinction between the photophonic phenomena discovered by Available and Unavailable Energ'y and Useful Messrs. Bell and 'l'ainter was due to light or heat, and Useless Work. 16. Reason why the Energy with results of investigation. Illustrated with of Ordinary Masses is Available, and 17. Why six figures. Contained in SUPPLEMENT 2 8 3 .  Planetary Energy is Unavailable. 18. Reason s  Price 1 0  cents. why Molecular Energy is much of it Unavailable. 

INSTRUMENT FOR TESTING LIGHT
ning Rods.-lliustrated. SUPPLBMENT 296.  Price 10 cents. 
OXYGEN FROM ATMO SPHERIC AIR.
Illustrated. SUPPLEMENT 300. Pricc 10 cents. 

PHENOMENA DEVELOPED BY HELIO-
static Star Disks.-By G. W. Royston-Pigott. Illus
trated. - SUPPLEl\1ENT 3 1 0. Price 10 cents. 

PHYSICS WITHOUT APPARATUS.-
Lifting with the fing-ers. Illustrated. SUPPLE
MENT 302. Price 10 cents. 

L;PRENGEL-PU�IP. -ESSAY ON A 
method of obtaining and measuring vcry high 
vacua with a modiftcd form of Sprengel-Pump. 
Illustrated, By Ogden N. Rood, Professor of 
Physics, Columbia College. SUPPLEME1VC 3 0 3 .  
Price 10 cents. 
DOUBLE ACTION MERCURIAL AIR 
Pump .-With one figure SUPPLE�iENT 2 8 9 .  
Price 1 0  ccnts. 
HOT ICE ; EXPERIMENTS WITH-BY 
.T. 13. Hannay. ''lith five figures. SUPPLEMENT 
2 8 9 .  Price 10 cents. 
ON HEAT GENERATED IN A MAGNET 
when it is Magnetized and Demagnptized. By 
Prof. Henry A. Rowland. SUPPLEMENT 3 0 5 .  l'rice 10 cents. 
AIR THERMOMETERS. -BY E. RO US-
seau. Illustrated. SUPPLE�IENT 3 0 7. Price 10 
cents. 
TELELOGUE, CAPT. GAUMET' S  NEW 
Apparatus for Optical Tel egrapby. -Illustrated. 
SUPPLmlENT 3 0 8 .  Price 10 cents. 
COMPRESSED AIR CLOCKS . -DESCRIP-

tion of the system of pneumatic clocks lately in
augurat('d in Paris. 'Vith five figuros. SUPPLE
�IENT 293.  Price 10 cents, 

COMPRESSED AIR CLOCK. -SUPPLE-
�1ENT 2 9 3 .  Price 10 cents. 
HOW TO MAKE A SIMPLE EQUATO
rial.-By E. Lasant. SUPPLEMENT 29 1 .  Price 10 
cents. 
A SIMPLE, RAPID FILTERING, APPA
mtus,-By V. }1'. Davenport, )f.D.  'With two 
figures. SUPPLEMENT 2 8 1 .  Price 10 cents. 

PLATEAU'S ],ILMS. -A PAPER DE-
scribing some interesting experiments ·with 
'"  Plateau's PIms, "  a subject of physics alm ost 
ignored in text-books. Illustrated with fifteen 
cuts. SUPPLEMENT 1 60. Price 10 cents. 

THE RE�IOV AL OF WIRE AND IRON 
from W hpnt hy Magnets.-With eight cuts. Sup
PLEMENT 1 7 5 .  Price 10 cents. 

PHYSICAL PROPERTIES OF THE 

METHOD OF OBTAINING AND MEA-
suring very High Vacua with a modified form of 
Sprenl!'el Pump.-A paper by Prof.Ogden N. Rood, 
describing a modified form of Sprengel Pump 
devised by him, which is simple in construction,'in
expensive, easy of manipulation, and with which 
he has obtained vacua as high as one three hun
dred-and-ninety-millionth of an atmosphere. De
tails of Construction. Method of Manipulation. 
Calculations. Hcsults obtained. Contained in 
SUPPLEMENT 3 0 3 .  Price 10 cents. 

HOT IUE. -BY PROF. THOMAS CA R-
nelley. A detailed description of experiments 
p.oving thn!, under certain conditions, it is pos
sible for ice to exist in the solid state at temper
atures far above th eir ordinary m elting points. 
The bodies discussed in this paper are ice and mer
curic chloride. Contained in SUPPLEMENT 2 7 1 .  
Price 1 0  cents. 

ON smm PHYSICAL PHENOMENA.
By W .  J.  Millar. A n  interesting discussion of the 
properties and nature of certain manifestations 
that are bronght prominently before ns iu study
ing our physical surroundings : Force i.. Matter ; 
:Motion ; Space ; 'l'iTno ; :Momentum � v elocity ; 
Energy. Contained in SUPPLEMENT 272. Price 
10 couts. 
THE PHONOGRAPH. - LECTURE BY 
rrof. J. w. S. Arnold. What Sound is. MusiC and 
N'oise. Conskuction of the Ear, and How we Hear. 
Vocal Sounds made Visible. The Lissajous Curves. 
Oonstruction of the Phonograph, with Five 
Figures. SUPPLEMENT 1 1 9. Price 10 cents. 
ACTION OF AN INTEmIITTENT 
Beam of Radiant Heat upon Gaseous lV!atter.-By 
John Tyndall. An interesting communication 
recently presented by this eminent in I'estigator to 
the Royal Society, wherein he brings to notice a 
novel mode of testing the rplations of radiant 
heat to gaseous matter, whereby singularly 
instructive effects have been obtained. Contained 
in SUPPLEMEN'l' 2 7 2 ,  Price 10 cents. 

RELATION BETWEEN ELECTRIOITY 
and Light.-A lecture delivered at the London 
Institution by Dr. O .  J. Lodge, in which the author 
discusses carefully, and in an intf)resting manner, 
a few of the typical l'nd most salient points in the 
relation between e](octricity and lig-ht. Contained 
in SUPPLEMENT 2 7 5 .  Price 10 cents. The same 
number contains an article on Borne H Interesting 
Electrical Rescarche8." , 

SPECTRU M: ANALYSIS APPLIED TO 
the Solar System.-A very instructive lecture by 
Dr. \Villiam Huggins, giving an exceedinl!'ly in
terestinl!' resume of the results w hich have been 
obtained in recent years by a study of the stars 
through spectrum analysis. Contained in SUPPLE
MIJNT 2 8 1 .  Price 10 cents. 

19. Extent of Availability of Atomic and Electri
cal Energy. 20. Dissipation of Energy. Con
tained in SUPPLEMENT 2 0 8 .  Price 1 0  cents. 

OPTICAL TELEGRAPHY. - DESCRIP-
tions of several of the most approved methods 
e mployed by armies in rcccnt years in the trans
mission of telogTams by flashes of light. 'l'he 
simplest form of an optical telegraph. Leseurre's  
Heliotelog-raph. Col. .Mangin' s  Optical 'l'elegraph. 
The Day and Night Optical 'l'cleg·raph. }1'ixed 
Apparatus. Advantages. Illustrated with three 
figures of apparatus. Contained in SUPPLEMENT 
2 8 4 .  Price 10 cents. 

SPECTRUM ANALYSIS. BY PROF. 
Redwood. A highly intercsting lecture, recently 
delivered before the Pharmaceutical Society of 
Great Britain. Explaining the propagation of Light 
and the properties of Ether. Giving lengths of 
Light-waves and showing the cause of Hefraetion. 
The Theory of Color, and how the Spectrum is ac
counted for. The characteristic Spectra of the sev
eral Metals and the Method of Analyzing by the 
Svectrum. SUPPLEMENT 79.  Price 10 cents. 

FAST PASSENGER LOCOMOTIVE. -
Two figures and details of construction of the 
fast passenger 10Gomotive (runs seventy-Jive 
miles an hour), with a singlo pair of driving 
wheels 6 ft. 6 in. in diameter, recently built for 
the Bound Brook line between New York and 
Philadelphia, which from its efficiency has attraet
ed great attention. Contained in SUPPLEMENT 
2 3 1 .  Price 10 cents. 

THE O RIGIN OF FALLIN G MO'rION . - ·  
By Charles Morris. An interesting study of the 
form of energy which creates motion. Its origin 
in the moving bodies themselves as real motion, 
existing previously in some other form , and con
verted as needed into the form of mass motion. 
T:.e various modifications of motive energies 
wiIi;)h exist as eonstitucnt fox'cos of all matter. 
Electrical, magnetic chemical, cohesive, aud 
temperate energies; their specialized and general
ized forms. Heat force. Gravitative energy. 
Transformation of heat motion in falling bodies. 
Loss of mass motion followed by increase of tem
perature. Interesting deductions made from 
applying the ideas herein given to tl:le movement 
of planetary bodies. Attraction of gravitation 
not a creator of motion, but its influence only 
directive. Contained in SUPPLEMENT 240. Price 
10 cents. 
SONOROUS VIBRATIONS, PRESENTA-
tion of, by mean s of a revolving lantern.-By Henry 
Carmichael . Description of an i m pro\'ed nppa
ratus dcvised and successfully used by the author 
in exhibiting, by means of n sensitive flame, the 
pitch, intensity, and quality of sound waves from 
the voice or from bodies in sonorous vibration. 
Illustrated with five figures. Contained in SUP
PI,EMENT 2 5 4 .  Price 10 cents. 

ON THE CALORIFIC POWER OF FUEL 
on Thomson ' s  Calorimeter.-An important paper 
by J.  W. Thomds, F.C.S., F.I.C., i n  which the 
author points out the disadvantages of Thom
son's calorimeter, and recommends a new and 
uniform method of procedure to ascertain the 
relntive calorific power of different coals, and by 
means of which the g-reat differences in the results 
obtained by chemi sts may be overcome. Contain
ed in SUPPLEMEN�' 2 8 8 .  Price 10 cents, 
ON THE APPLICATIO N OF ROTATING 
Mirrors to the Measurements of Minute Lengths, 
Angles, and Times. By Alfred M. Mayer. On 
'Wheatstone's Experiments to Measure the Velocity 
of Electricity and the duration of the Electric 
Discharge. On the Determination of the Velocity of 
Electricity through cond;ucting Bodie�. The EXPEri
ments of Feddersen, Henry, Rood, and Mailer on the 
Nature and Duration of the Electric Discharge. Prof. 
Rood's researches on the naiw'e and du':"ation of the 
discharge of a Leydenjar connectert with an induction 
coil. Prof. Mal/er's Ecrperiments on Ihe Electric Dis
c7wrge Of the Indllction Ooil. Description of Prof. 
Mayer's apparatus by which the whole history of a flash from the coil is permanently recorded by 
the discharge itself on a rapidly revolving disk of 
smoked paper. The new results that have been 
obtained with this apparatus. This valuable and 
interesting paper, full of new and remarkable facts, 
and with 21 cuts illustrating apparatus and experi
ments, is contaiued in RCIENTIFIC AMERICAN SUP
PLEMENT, 1 65 and 1 68 .  Price 10·cents each. 
THE POLARISCOPE AS APPLn�D '1'0 
Sugar Mannfactu ring and Brewing.-By J.Steiner. 
A very thoroug'h and lucid exposition of the 
principles which underlie the construction of the 
Polariscope ; a complete description of the instru. 
ment itself ; and an explanation of the laws which 
govern it, and permit its applicatlOn for the de. 
termination of the different Sug'ars that are fami
liar to us ; nnd why it has become of such import. 
aneo to tho Manuf�wturer and Refiner o f  Cane 
Sugar, as it must some day be to every brewer. 
Illustrated with five engravings. Contained in 
SUPPLEMENTS 201 and 202. Price.10 cents each. 
OPTICS,-BY F A. HAMILTON. A 
very thorough and lucid explanation of the laws 
which g'overn the reflection and refraction of 
light, and a demonstration of the proper manner 
of applying tbese laws practically in i llumina
ting dark localitics, such as cellar� and subterra
ncan passages. Illustrated with fourteen dia
grams. Contained in SUPPLEMENT 2 1 0. Price 
10 c.ents. 

IMPROVED REFLECTING MAGIC LAN-
tern.-By J. B. Knight. One engraving. Showing 
how to construct an Exceedingly Cheap, Useful, 
and Convenient Lantern by which images of paper 
photographs, engravings, drawings, paintings, and 
other opaque objects may be enlarg'ed and thrown 
upon the screen. SUPPLEMENT 8 7 . Price 10 
cents. 
PHYSICS WITHOUT APPARATUS. -
An interesting' series of articles showing how to 
perforlll numerous instructive experirnents, in 
every department of phYSics, by moans of com
mon articlcs found in every household, no other 
apparatus being required. By following the 
directions here g'iven, any person may go through 
an entire course of experimental physics. Illus
trated with fifty-four engravings explanatory of 
the lnost striking experiments. Contained in 
SUPPLEMENTS 229, 2 32, 2 3 7 , 243, 247.,

2 5 0, 
2 5 3 , 2 62, 266, 2 7 1 , and 2 7 9 .  Price 1u cents 
each. 
EXPERIMENTAL DETERMINATION 
of the Velocity of Light. A paper read before the 
American Association for the Advancement of 
Science, August, 1879, by Albert A. l\fichelson, 
U. S. N., describ'ng the buildings, the delicate ap
paratus, and the methods employed by the author 
III his experiments to determine with what speed 
light moves both in the air and in vacuo; and giving 
specimens of the observations, the data for work
ing out observations, and tables of the results ob
tained. Illustrated with 12 engravings. SUPPLE
MENT, No. 1 9 3 .  Price 10 cents. 

atmosphere.--SupPLEMENT 1 5 7.  Price 10 cents. THE WONDERS OF LIGHT. - AN IN- STUDIES. OF MATTER AND LIFE. -BY 
TH ter�sting lecture recently delivered bef,?re the NEW ENLARGING LENS FOR MAGIC Prof. Henry J: .Slack, F.R.S. A most interesting , ERMOMETERS. - BY R. J. MANN. S,oClety of �rts, by W. If. Preece . . ShmY111g . the I:antern,-:--By J. H: Dallmeyer, F.RA.S. Desc,:ip- and valuable paper, explaining the latest scientific �he cOInu:.on thern:-o!"eter, and how .mad.e. Sensi- � heory of LIght, Separat�on of Wl,l1te Llgh� m.to tIOn of a ;,<lw.and Improved lant�rn .lens, havmg theories, researches, and calculations concerning tlvc, MaXImum ,  M;,mmum, and Reglstermg Th�r- C,?lors, Tho No:ov Luml.no�s Pamt. A!"tlfic�al all the essentIals of a perfect <?bJectn:e, �nd also the various Modes of Motion, the Ether of Space mom eters. Rad19tIOn Thermometers ; Clock ReglB- LIghts i Candle LIght ; 011 LIghtt· and bnef hlS- of the best form of oondenser for exhIbItIOn pur- the Transmission of Wave Forces the Limits of tel' 'fhermomete�s ; I?eep-sea Thermometers ; Self- tory or Gas Light. Heat and ight identicaL poses by the public 'ucturer, preceded by some Vision the Size of Atoms Motion' and Force of movl�g and Reglstenng Thermometers. The uses I Electrical Light. Electrical Light and Gas l,ig-ht I 'mluable hints on the best modes of illumination. Atoms' Grouping of Atom's Phenomena of Reproto whIch the .Thermometer is put, etc. SUPPLIIl- I co�pared. Contained in SUPPLEMENT 2 2 5 .  TIlustrated with fo,!r figures, Contained in SUP- duetio';', Mental Phenomeha. SUPPLEMENT Z'J. 
MENT 59. Pnce 10 cents. PrICe 10 cents. PLEMENT 2 3 6. PrICe 10 cents. Price 10 cents. 
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CATALOGUE OF SOME OF THE VALUABI,E PAPERS CONTAINED IN 'l'HE SCIENTIFIC AMJ£l{lCAN 8 UPPLE�IENT. 43'1  
CACHOU D E  LA V AL. -MODE OF PRE-
paration of the color, dyeing cotton vel vet, lixing, 
dyeing cotton yarn, lixing bath. compound colors, 
calico printing. SUPPLEMEN�' 2 3 8 .  Price 10 cents. 

These papfJrs may be had at THE SCIENTIFIC ! THE PURIFICATION AND SOFTENING I ACTION OF SEA·WATER ON LEAD 
AMERICAN Office, New York, or may be ordered I of water. Descrip tion of the Porter-Clark pro- and Copper.-A l?aper read before the Manchester 
through any Bookseller or Newsdealers. In order- ' cess for purifying and softening watc', now ; Literary and PhIlosophical Society by Wm. H. 
ing, please be particular to specify the Number 'I ' largely adopted in manufactories, in public and i Watson, F.C.S. Also numerous chemical notes. 
of the Supplement that contains the paper desired. private buildings, for town water supply, and for SUPPLEMENT 79. Price 10 cents. 
Promptly sent by mail to any part of the world. purifying water for steam boilers in order to prePrice Ten Cents each Number. vent incrustation. With eight figures, showing : THE NEWER ARTIFICIAL COLORING 

ON AIR AND WATER. - BY JOHN Matters d erived from Benzine. By R J. Friswell, 
Tyndall. An exceeding-ly interesting lecture, be- F.C.S. SUPPLEMEN�' 2 3 2 .  Price JO cents. 

P h ys ica l I nves t i ga t i o n  and A p pa -
rat u s .  

THE MODERN TELESCOPE. - B Y  J. 
Norman Lockyer, F.R.A.S. Nine illustrations. The 
Vast Advances Made in Recent Times. Magnify
ing Power, Focus, Apertures. Diffraction Rings. 
Illuminating Power of the Telescope. Gemini and 
Orion as seen by the Naked Eye and by the Tele
scope. Testing of the Glasses ; Delining Pow er ;  
Double Stars. " Spurious Disk." Climate. Ad
justment of Object-glass. A Oapital Test Object. 
Wonderful Perfection of the Modern Object-glass. 
Saturn as seen by Telescopes of various sizes. Ab
sorption and Imperfect Reflection. Relative Effi
ciency of Reflector and Refractor. Ventilating or 
Lattice Tubes. PfJrmanence of Optica l Prr'perties. 
Silvering and Mounting Mirrors, and many Practi
cal Instructions. SUPPLEMENTS 1 0 7, 1 1 1 , 1 1 4 . 
Price 10 cents each. 

GRAPHICAL DETERMINATION OF 
the Volume and Surface of Bodie" generated by 
Revolution.-By Walter G. Berg. Guldin's RuleR, 
with Five Fignres. SUPPLEMENT 1 0 8 .  Price 10 
cents. 

THE CHEMISTRY OF LIGHT.-BY JOHN 

Apparatus as used at the lndia·rubber. Gutta 
Percha, etc., Works, Silverton ; arrangement of 
apparatus at the Swindon 'Vaterworks ; front and 
longitudinal elevation of apparatus at Edge Hill, 
Liverpool, and arrangement of an apparatus for 
from 2,000 to 4,000 gallons per hour. Contained in 
SUPPLEMENT 2 8 0 .  Price 10 cents. 

OUTLINES OF CHEMISTRY.-BY HEN-
ry M. McIntyre. The following elements are 
treated plainly and concisely, with their Atomic 
Weights, Formula�, Tests, Important Compoun ds, 
Practical Uses, etc. Selenium, Tellurium, Phos
phorus, Silicon, Boron ,  and their Compounds. 
The lIietals : their Classification. Potassium, Sodi
um, Lithiurn, Hubidium , UmsiuID, Ammon ium, 
Bal'iuln, Strontium, Calcium, and their Com
pounds. Iron , Chromiuln, Mangunese, Tin, Arse
nic, Antimony, Bismuth, and their Compounds. 
Copper, Lead, 'l'hallium, Mercury, Silver, Gold, 
Platinum, Palladimn, Rhodium, Ruthenium, Os
mium, I ridium, and their Compoul tds. Organic 
Chemistry. Ethyl Alcohol ; E ther : Acetic, Oxalic, 
'1'artarie, and Citric Acids. Glycerin ; Saccharine 
Bodies ; Starch ; Cellulose. Contained in SUPPLE
MES�,S 1 4 4 ,  1 4 5 ,  1 5 3 ,  1 5 8 .  Price 10 cents each. 

MANIPULATION OF CHEMICAL Ap· 
paratus.-A paper rcplete with valuable hints to 
the pro" f'ssional and amateur chemist. Treating 
of ! �Ietnods of grinding, boring', inserting, -las
tening, and rcmoving glass stoppers ; boring, 
pressing, cutting, and fastening cork stoppers ; 
pouring from bottles ; inserting tubes ; prescrva
tion of corked vessels, etc. Illustrated with 
twenty-one ligures. Contained in SUPPLEMENT 
290.  Price 10 cents. 

E. Fairlio, L .R.C.S.  An interesting and instruc
tive lccture delivered before the Glasgow Photo
graphic Association, explaining the nature of 
light, the chemical changes which it induces 
among the many substances o n  the face of the 
earth ; the wonderful power with which it ope
rates on the eye to produce vision and color, and 
especially its chemical effects in the process of 
photog-raph y. Contained in SUPPLEMENT 2 22. PETROLEUM AND ITS EX.A.MINATION. Price 10 cents. -By A. Bourgougnan. A description read before 

the American Chemical Society, of the methods 
HORIZONTAL PENDULUM FOR THE · 1 adopted by the author in his examinations of c"rude 
Minute Measurement of Gravitation, Delicate Vi- petroleum, rclined petroleum, naphtha, and resi
brations, and Microscopic Lengths. Entertaining ! duum ; preceded by an interesting account of the 
Description of a Simple and 'Yondcrful Instrument, geographical distribution of oil-bearing strata, 
and How it Responds to the Motions of the Heaven- and the processes of obtaining thc crude product ; If Bodies, :md can 1I1easu.re the Velocity of G ravita- with valuable tables showing the hydrocarbons 
tIOn ; with four figures. SUPPLEMENT 1 1 2.  Price that have been eliminated from petroleum, and 
10 cents. comparisons of the oils obtained from various 

EFFECT OF THE MOTION OF AIR 
within an Auditorium upon its Acoustic Quali
ties. By W. W. Jacques. The researches detailed in this paper are entirely new to science. The 
author shows that in most cases where the acoustic 
properties of public halls are bad, that this is dUll, 
hot to tho arrang-cment and material of the walls, 
but to the condition of the air, and that to procnre a proper propagation of sound, all air currents 
must be done away with. He thon ))oints out how 
the latter is to effected. SUPPLEMENT. No. 1 64. 
Price 10 cents. 

TH}l. lDEN'l'ITY' OF THID .LINES OF 
Oxygen, with J'lright Solar JAnes, as shown in Pho
tographs taken with Increased Dispersion. A paper 
read by Prof. Henry Draper before the American 
ASSOCiation for the Advancement of Science. SuP
PLEMENT 1 94 .  Price 10 cents. 

SOUND AND THE TELEPHONE.-BY 
Clarence J. Blake. A paRer read before the British 
Society of Telegraph El!gineers. 'J'he Human 
Hearing Apparatus. Acoustical Experiments with 
thq Human Ear Apparatus. How to Make Sound 
Tracings. Delicacy of the Telephone Disk Move
ment. An Examination into the Conditions of Ar
ticulate Sound. Characteristic Curves for each 
ConRonant, etc., etc. SUl'PLEMENT No. 1 48 .  Price 
10 eents. 

ON THE DETERMINA TION OF THE 

parts of the world, as regards their volatile pro
ducts, specific gravities, etc. Contained in Sup
PLEMENT 204 . Price 10 cents. 

EXPLOSIONS J;'ROM COMBUSTIBLE 
Dust.-By Prof. L. W. Peck. An interesting lec
ture, demonstrating that all 90mbustible material, 
when finely divided in the form of a dust Or pow
der, will, under proper conditions, burn with ex
plosive rapidity. It points out how and why dis
astrous explosions frequently occur in flour mills 
and in candy manufactories, through thc presence 
in the air of mill dn st, flour of different kinds, and 
of starch ; gives the chemical composition of the 
latter materials ; explains by a few simple experi
ments what takes place when they eome in con
tact with a flame ; and shows what a prodigious 
power these materials exert when they burn sud
denly in a confined space. Illustrated with fOll r 
engraving·s. Contained in SUPPLEMENT 1 66 .  
Price 1 0  cents. 
ALCOHOL IN NATURE . -A DETAILED 
account of the remarkable researches of ]\:1. 
MUntz, of the Agronomic Institutc, France, 
which led to the unexpected discovery that alco
hol exists everywhere distributed throughout 
nature-in the earth, water, and atmospher.e.  
With six figures, showing the apparatus used III 
analysis and the iodoform crystals obtained with 
the different materials experimented upon. Con
tained in SUPPLE�lENT 2 8 8 .  Price 10 cents. 
THE CHEMISTRY OF BREAD :lHAKING . 
-By Prof. Graham, D.Sc. A recent lecture before the London Society of Arts, treating of the peculiarities of ovens, the chemical chang'es which take place in the loaf during baking, the number of loaves that may be obtained from 100 
lb. of flour carbonic acid breads, how bread is digested, the chemical action of saliva, how tobacco should be smoked (if smoked at all); value of bread and othcr foods, average composition 
of various articles of food, why the laborer needs 
fat, mechanical equivalent of food, weight of food 
required to raise 140 lb. 10,000 ft. high. Contained 
in SUPPJ"EMENT 222. Price 10 cents. 

Number of Vibrations made in a second by a 
Tuning-Fork, with Examples of the Uses of the 
Tuning-Fork as a Chronometer to mark and regis
ter minute intervals of Time. By Alfred M. 
Mayer. �'he Tuning-Fork, an excellent Time
keeper. Experiment to �how how it may be made 
to serve this purpose. H ow the velocity of rota
tion of a wheel may be measured by a '1'uning
Fork. DescriJtion of the apparatus for showing 
this. How the apparatus is llsed, how the calcula
tions are m ade, and the results that are obtained. 
"'he laws of falling t'odips written on a failing 
plate by a Tuning·}>'ork. Exampks of its applica
t ion to'such purposes. Experim ents to show that ' PRODUCTS OF COMBUSTION. -BY w ith s11ch a simple instrument all the laws of fall- Thos.Wills, F.C.S. Lecturc delivered before the Bri-ing bodies m ay be shown, and a permanent record . f G of them preserved on the smolrf'd plate upon which tish AssociatIOn 0 as lIIanagers. Heat a Mode of 
they were traced by the vibrating fork. The ve- Motion. Spontaneous Combustion of Irou. Decay 
locities of eannon balls measured by the Tuning- rfe�t 1f�f::Ji?g i���t�:ie. 

a�'1���:I 1:�?O,;
n�J 

Fork. Description of the apparatus known as the C Tuning- Fork Chronoscope. How it is used to de. Spontaneous ombustion of Zinc-ethyl. Phosphor
termine the comparative velocities of eannon balls us set on Fire by Water. Combustion of Bisulphide 

f of Carbon. Inflammability of Coal Gas. Curious given by various qualities 0 gunpowder, ll nd the Differences resulting from the manner of Firing 

ing- one of a course of six delivered before a jnve
nile audience at the Royal Instit.ution, explaiuing, 
in the lucid style of which Prof. '1'yndall is master, 
all the important laws and pbenomena relatinll" to 
air and water. Contained in SUPPLEMEN'r 220. 
Price 10 cen ts. 

CHEMISTRY OF THE POTATO-VALUE 
of the Potato to the Starch Manufacturer and the 
Stock Raiser. Testing Potatoes. Best Method of 
Cooking, etc. Several other Chemical Essays, as 
the Alkaline and Boracic Lakes of California, De
termination of Ammonia, the Action of Sea 'Vater 
on Lead and Copper, Proceedings of Chemical So-1r>ti(>Q, ('to. RUPPLEi"fEXT 7 9 .  Prine 10 cC'nts. 
DETECTION OF ALCOHOL WHEN 
used as an Adulterant of the Essential Oils.� By Ed

NE W METHOD OF PREPARING SUL· 
phureted Hydrog-en . By .J .  Fletcher, F.C. S. This 
process is a simple, cleanly. and clegant substit'Jte 
for the old methods, and well su ited f' r sUl al l  Hnd 
pri  "ate laboratories. SUPPLEMENT 2 0 3. Price 10 
cents. 

CAUSTIC ALCOHOL. -ITS MODE OF 
preparation and appli cation .  B v  Prof. A. B .  
Prescott, M .D. SUPPLEMENT 1 6 3 .  Price 10 
cents. 
CENTRIFUGAL APP ARATUS F O R  
Purifying Gasos.- Description an d lig-ures of new 
appara tus invented b y  Dr. Otto Braun. SUPPLE
MENT 1 7 3 .  Price 10 cents. 

mund W. Davy, M.D. A New Test, with full Diree- ARTIFICIAL SYNTHESES OF ORGANIC tions for Applying. SUPPLEMENT 9 5 .  Price 10 Componnds.- By John ]'L Stlllman. SUPPL],�nllNT cents. 1 1 6 5 .  Price 1 0  cents. 
CRYST ALLIZATION TABLE.-BY MM. NITRIC ACID. - AN ECONOMICAL 
Finot and Bertrand. A table of value to chemists , m ethod o f  reproducing it from the lower oxides, 
and pharmacists, showing the point at which the I in order to make it available in many industrial 
evaporation of certain solutIOns is to be interrupt. 1 enterprises where its cost now ronder it inapplica
ed ,n order to obtain a good crop of crystals on ble.-By Bernard C. Molloy. SUPl'I,EMENT 1 6 5 .  
cooling. Contained i n  SUPPLEMENT 3 0 3 .  Price Price 1 0  cents. 
10 cents. 

PRESERVATIVE GASES AND VAPORS 
CHEMISTRY FOR AMATEURS.-A N IN- for animal substances. SUPl'LEMENT 1 6 5 .  Price 
teresting- collection of experiments, illustrating 10 cents. 
som e o f  the fundamental truths of chemistry, and 
requiring for their performance only the addition HOW TO STREN GTHEN ALCOHOL.
of a spirit lamp a n d  a few test tubes, illustrated SUPPLE)lEi);'r 1 8 6 .  Price 10 cents. 
with engraving's showing-Reaction botween nitric 
acid a n d  iron ; Experiment with Pharaoh's  Ser- HOW T O TEST THE DYE OF COLORED pents: I,'ormation of Orystals of Iodide of Cyanogen; Fabrics.- SO Pl'LE}1BNT 1 8 7 . Price 10 cents. Experiment with Ammoniacal Amalgam ; Pyro
phorus burning in contact with air ; and mercury 
forming an amalgam with gold. Contained in 
SUPPLEMENT 2 5 9 .  Price 10 cents. 

NAPHTHALENE. -·IT S HISTORY, CHEM· 
i stry, a n d  m ode 'of p reparation. SUPPLEl\[ENT 
1 8 3 .  Price 10 cents. 

EXPERIMENTS FOR BEGINNERS.- CHEMICAL RECREATIONS. -BY PROF. A valuable set of experiments for b eg-inners in Albert B.  Prescott.-Description of some instru'cthe a�t of dyeing, the ]lorJ olming of which u�der- tive experiments to illustrato various forms of standmrly v{lll servc to make. clear many of the oxidation. SUPPLEMENT 1 8 3 .  Price 10 cents. othenVlse obscure and puzzlmg passag-es WhICh 
the learner finds in the text books relating to his ! PEROXIDE OF HYDROGEN -BY GEO 
���ts 

Contamed m SUPPLEMEN'I' 2 5 7 .  PrICe 10 1 E. Dayis. Preparation, preservati�n,  and va lu� 
CHE�nCAL EXAMINATION OF VOLA. ?rig�f6��I�ts�nvestigations. SUPPLElI:tENT 1 8 4. 

tile O ils.-A paper by Prof. W. L. Dudley, of 
THERMO.CHEl\�ICAL INVES"'IGATION, Miami Medical Colleg-c, giving in a compact aud • m. 1 

convenient form the properties and tests which · -By M. M. P, Muir. A new method of research 
are accepted by chemists and p harmacists as the I which prom i ses t o throw light on those pheno
most re liable for the variou8 impurities contained mena claf'8P(1 ll n cl e r  th e narne of valency. SuP .. 
in volatile oils. The adulterants and tests for th e 1?LEMENT 1 8� Pdco 10 cents. 
same arc given of the following- oils : Anise, Ber-
gamot, Bitter Almonds, Cajeput, Cloves, Oopaiba, THE CHEMISTRY OF PLANTS. -BY R. Coriander, Erigeron, .Juniper, Lemon, Mustard, Warington .  SUl'PLEMENT 1 7 5 .  Price 10 cents. Peppermint, Rose, and Thyme. Contained in 
SUPPI,E�mNT 2 8 7. Price 10 ccnts. GAS AS FUEL.-A COMPARISON OF 
GUJ\>IS, RESINS, AND WAXES.-DY C. G. W� .

w��c�1�':[en1��orilic agents. SUPPLEMENT 

Warnford Lock. SUPPLEMENT 300. Price 10 
cents. 'I H O W  TO DISTIL MERCURY. -WIT H 
DETECTION OF LEAD IN POTABLE �';?cefilTI����ts�

f a
pp

aratus. SUPPLEMENT 2 1 6.  

'Vaters by meanS o f  Potassium Bichromate.-BY I � 
Sidney Harvey, SUPPL}cMEN'.I' 3 00. Price 10 , HO,V TO DETER�nNE THE SPECIFIC 
cents. Gravity of Liqllids.-With one ligure. SUPPLE-

MENT 2 1 6 . Price 10 cents. 
HOP ANALYSIS, PRINCIPLES OF. -BY 
Dr. G. O. Cech. SUPPLEMENT 3 0 3 .  Price 10 cents. A NEW QUANTIT ATIVE ANALYTIC AL 

FURNACE FOR THE MANUFACT URE 
of Sulphide of Carbon.-I1lustrated. SUPPLEMENT 
299. Price 10 ccnts. 
CRYSTALLIZATION TABLE. -SUPPL}1;· 
ME"'l' 3 0 3 .  Price 10 cents. 
MERCURY, DELICATE 'rEST 
SUPPLEMENT 2 9 3 .  I'rice 10 cents. 

FOR.-

CHEMICAL AC'rION IN A :MAGNETIC 
Field.-By Ira RemJen. SUPPJ"EMEXT 2 9 3 .  Price 
10 cents. 

Method of Exten siVe A pplicability.-By Prof. A. 
Classen. SUPPLEMENT 2 0 5 .  Price 10 cents. 

GLOVER' S TOWER FOR MAN'CFAC
tnring Sulphnric A cid .-With four figures of 
plant. SUPPLEMENT 2 5 8 .  Price 10 conts. 

P h a r macy, E tc. 

PERFUMERY.-BY W. A. SAUNDERS, 
Pharmacist.-A valuable and practical paper upon 
the preparation of Perfume Extracts. With forrnulm 
for the preparation of the most prominent and 
popular Perfumes now on the market, directions 

DESTRUCTIVE DISTILLA TION. _ By for the preparation and compounding of the ingre-
dients, etc. The :Formulm here given embrace the Owen Merriman. SUPPJ"EMEN�' 3 0 6 .  Price 10 preparation of the following Perfumes : Jockey cents. Club, Moss Rose, White Rose, Victoria, Ess. 

PREPARATION OF NEUTRAL OXA- Bouquet, Musk, Patchouly, Millefieur, Ylang Ylang, 
Spring Flowers, Wood Violets, West End, Tubelate of Potassium .-By E. n. Shuttleworth. SUP- rose, Stephanotis, Rondeletia, New Mown Hay, 

PLEMENT 3 0 6 .  Price 10 cents. Frangipanni, Clove Pink, Violet, Mignonette. SUP-

DETER�nN A TION OF POTASSIUl\1. --BY 
PLEMENT 6 5 .  Price 10 cents. 

L. I,. de. Koninck. SUPPLEMEN", 306.  Price 10 SMALL LABORATORY FOR PHARMA· 
cents. ceutical and Chemical purposes.-By G. F. Schacht. 
ON THE SEPARATION OF HYDROCAR
bon Oils from Fat Oils.-By A. H. Allen, F.C.S. 

A Compact, Convenient, and Economical Equip
ment for Working, with cost, an d four engraving-s, 
showing arral1gement in detail. SUPPLEMENT 99. 
Pricc 10 cent •. 

importance of such tests to the efficiency of an Gun-cotton. Combustibles and Non-combustibles. army. '1'he speed with which the nervous motor Temperature Produced by the Blowpipe. Quantity and sensitive agent travels along the nerves m eas- of AIr rea
Uired fOr Combustion. Illuminating Fu-ured with the '1'uning-Fork. Explanation as to C S 0'1 G A ' how the forle is used almost universally in physio- els- and es, perm 1 , as. mount of VitiatIOn . 

logical experiments to tim e  the speed of the of the Air produced by Gas-burning and Respira- CIILOROPHYL. -- PRINGSHEIM.'S RE- ROSE OIL, OR OTTO OF ROSES.-BY 
nervous motive agent and the contractile waves tion. Ventilation, and its Curious Dependence on cpnt investigations. SUPPLEMRNT 2 9 3 .  Price 10 C. G. W. I,ock. A very comprehensive paper. 

SUPPLEMENT 3 0 7 .  Price 10 cents. 

in the muscles. The graphic results of such an Buildin� Material. Enormous qnantitlCs of Air re- cents Sources of oil of rose. The otto-yielding roses. 
experiment shown by means of a figure. The in· £e�I�'V�rit���A���s?

a
�ffo

e
.r:i��� WJ;,������t · DISTILLATION. _ BY 

History. Chemical composition.  Where the rose 
teresting fa<:ts �h'lt have been observed by e�peri- tion, and Injury to Metals, BOOk-bindings, etc., by DESTRUCTIVE gardens are located. Method of eultivation. 
m ents of this kmd on man and �he lower ammals. the Sulphurous Acid from Gas. SUPPLEMENTS 1 3 9  " Owen lIierriman . "  SUPPLEMENT 3 06. Price 10 Manner o f  extracting the otto. Adulterations. 
Illustrated WIth four en gravmgs • .  SCJENTJFI() 1 40 . Price 10 cents each. ' cents. Value of the exports. Contaiued in SUPPLEMENT 
AMERICAN SUPPLEMENT., No. 1 60. PrlOe l0 cents. }, THE DETECTION OF LEAD IN POTA. 2 7 5 .  Price 10 cents. 

ON THE v ONSTITUTION OF MATTER THERMOMETER SCALE. - A VERY in the G aseous State. An l'mportant and "aluablc ble Waters by m eans of Potassium Di chromate.- NEW DISTILLATORY APPARATUS FOR , By S"dney Harve'-. SUPPLEMENT 3 0 0 .  Price Ph t' I P Reco er'n Al hal Useful Combination Scale, fuli Size, enabling an ln- Contribution to Science. By Charles Adolphe 10 eJ ts J armaceu lOa urposes, v 1 g co , 
stantaneous Comparison of Numbers on the Fah- Wurtz, Professor of Chemistry at the Ecole de e n . Making Fuid Extracts, etc.-By Joseph r. Reming-
renheit, the ;Reaumur, and the Cent�grade Th�r- Medeqine, Paris. Being a lectnre, with brilliant DISINFECTION BY NITHOUS OXIDES . ton. Description ancl One Cut of a StIll that has 
mometers ; 'Ylth Fo�mulffi for Convertmg the Umts eXPE!rlments, recently delivered by him at the Royal [ __ 'Vith two figures or French disinfecting appara- Proved its Superior Efficiency. SUPPLEMENT 1 1 0. 
of one scale mtl! Umts of another Scale. SUPPL])" In�titute before the Chemical Society, London. tus. SUPPLE)fEN�' 2 9 1 .  Price 10 cents. Price 10 cents. 
lI:tENT 1 4 1 .  PrICe 10 cente: ThlS lecture embodIegthe MostRecentand Accurate 

C h e m istry a n d  C he m ical  A p p a rat us.  
CHEMICAL REAGENTS, BY MALVERN 

RAPID DETECTION OF THE PRE· 
sence of Water in A I ('ohol and Ether.--By Carl 
Mann. SUPPLEMENT 2 8 9 .  Price 10 cents. 

w. !les. Importance of Purity in Chemical Re
agents. Enumeration of Impurities Detected in 
Ammonium Hydrate, Acetate, Carbonate, and 
Chloride ; Ammonia Iron Alum ; Ammonium Sul
phat'!.� Arsenic Salts ; Barium Carbonate, Chloride, 
and .N itrate ; Calcium Chloride ; Chrome Alum ;  
Hydrochloric Acid ; Hydrodisodic Phosphate ; 
Magnesium Sulphate ; Nitric Acid ; Plumbic Ace. 
tate ; Minium ; Potassium Antimoniate, Oxalate, 
Hydrate, aud Sulphate ; Sodinm Acetate ; Stick; 
Potassa ; Sodium Carbonate ; Sulphuric Acid ; 
Sheet Zinc ; with character of Impurities and Name 
of Manu�acturer. SUPPLlil.'\I:ENT 9 8 .  Price 10 cents. 

Information Concerning the Crmstitution of Matter, and shows the Most Important Advances Made in Chemistry. It explains the theory of lIIolecules and Atoms, and presents in clear and concise forma vast amount of information. Contained in SUPPLE-
MENT 1 5 6 .  Price 10 eents. SOME CHEMICAL REAGENTS.-SUP

S P 0 N T A N E 0 U S  CmmUSTION. -A 
/laper read before the Society of Arts, London, by 
Ohas W. Vin cent, F.R.S. An able Exposition, clearly explaining the nature of Heat ; how it is pro
duced by disruption and by combustion ; how spon
taneous combustion results ; effects of fermenta
tion ; spontaneous combustion of coal ; spontaneous combustion on ships ; how earbon spontaneonsly ignites ; Faraday's Interesting Experiments. 
8UPPI"EMENT 8 1 .  Price 10 cents. 

HOW TO MAKE LAGER BEER. -SUP. SUSPENSION. SOLUTION AND CHEMI-
PLEMENT 2 1 7 .  Price 10 cents. cal Combination.-By Wm. Durham, F.R.S. Experi

ments on Suspension of Clay in Water, Clay in Acid 
MANUF ACTURE OF SULPH ATE OF Solutions, Clay in Salt Solutions, with Investiga
Am monia, with details of a!>paratus.-SUPPLE- tions with 1� other Solutions, resulting in Four Con-
MENT No. 26 8 .  Price 10 cents. elusions. SupPLEMENT l I 6. Price 10 cents. 
PHOSPHORESCENT SUBSTANCES.- VEGETA.BLE COLORING MATTERS.� 
Barium snlphide, strontium sulphide, calcium sul- Experiments proving the necessity of light in dephide (Ceuton's phosphorus). calcium and anti- veloping the Colors of Plants. Chemical Character mony sulphides, chloride of calcinm, cal cium ni- of the Coloring Matters. Causes of Autumnal 
trate, varions _preparations of phosphorus. A com- Tints. Construction of the Color Cells, etc'l �uses plete practical article. 8UPPLE�[ENT i n  8. Price 10 of Color in Flowers. SUPPLEblEN� '3'6. mce 10 cents. ceu·ta. 

PLEMENT 296. Price 10 cents. 

SYNTHESIS OF AMMONIA, -SUPPLE· 

ME1'OT 296. Price 10 cents. 

APPLICATIONS OF ARTIFICIAL COLD 
in Industrial Chemistry.-By J. W. Slater. The 
future of freezing machines as the antipodes of 
the furnace. SUPPLEMENT 2 5 4 .  Price 10 cents. 

TIN CRYSTALS.-1HETHOD OF MANU· 
facture and the reactions of the salt upon various 
natural coloring matter. SUPPLEMENT 249. 
Price 10 cents. 
PROCESSES FOR PURIFYING OILS 
with alkalies.-M. Blondeau . SUPPLEMENT 246. 
Price 10 cents. 
THE M aNUFACTURE OF NITRO·GLY. 

cerine. SUPPLEMENT 2 4 3 .  Price 10 cent� 

METHYL CHLORIDE. -ITS CHEMlS-
tJO;Y and uses, and the prpparation of methyl1C vroduct$. SUPPLE¥JJ:NT Z39. Prioe 10 cents. 

HOULGRA VE'S GELATINE EMULSION. 
Additional details by the author in regard to pre
paring his eelebrated G elat'T\e Emulsion for 
photographic purposes, with formulm and full 
directions for using them; recipes for developers, 
and directions for developing. Contained in 
SUPPLEMENT 2 1 1 .  Price 10 eents. 

SAPONINE FROM THE BARK OF 
Quillaia.Saponaria.-By H. Collier. R esearches in 
the determination of the precise nature of Sapo
nino as it exists in the well-known " Soap-tree " 
bark, or Quillaia. Although this saponaceous 
principIa has been the object of numerous inves
tigations, the results obtained by the author and 
his assistants may be regarded as the most satis
factory of any that have becn pu blished. Con
tained in SUPPLEMENT 200. PrICe 10 eents. The 
Sa1l)e number contains a valuable paper by the 
same writer on " Tincture of Quillala asan Emul
sifying Agent," pointing out its great value to 
pharmacists in the preparathm of e�ulSlm:IS c<?n
taining Chloroform, Castor ml, Cod-lIver ml, Ollve 
oil, Turpentine, Copaiba, Tolu, Guaiac, etc. 

THE IDENTITY 0]<' THE LINES OF 
Oxygen, with Bright Solar Lines, as shown in Pho
tographs taken with Increased Dispersion. A paper 
read by Prof. Henry Draper, before t�e Ameriean ASSOCiation for the Advancement of SCIence. SuP. 
J.>LEMENT 1 94.  Price 10 cents. 
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These papers may be had at THE SCIENTIFIC COVERED BARN YARD AND FARM IRON AS A BUILDING MAT:F!RI:A.L. � D rawi n g, Designing, E tc. 

AMERICAN OffiCii!, New York, or may be ordered Buildings,-Descriptionand 4·illustrations of a Oov- A comprehensive reviewjgiving the obJections t<;l ORNAMENTAL DESIGNS. _ SUGGES
through any Bookseller or Newsdealer, In order- ered Homestead on a Norfolk (En!!', ) Farm. Diree- the Archil ectural Use of ron , and its Advantages ; t' ' Fl 1 D ' b F E Hul F S A  ing, please be particular to specify the NUlD;ber tions for Construction and DimenSl.ons. Also How How to Treat Iron Artistically '  What a. Firep,:001 Ions m ora eSIgIl, y " me" , .  
€If the Supplement that contains the paper desITed . . to Oonstruct a Oovered BarIl Yard ... with engraving, Building is ; Cast and Wrought Iron und!"r �re ; SUPPLEMENTS 1 5 , 1 8 ,  34, 1 1 5 . Price 10 cents Promptly sent by mail to any PN:t of the world. ' dimensions, etc. SUl'l'LElIIEN� .a 1 8 .  Price 10 Valuable S uggestions How t o  Use Iron m .  Fire- each. 
Price Ten Oents each Number. I cents. proof Structures. SUPPLEMENT '2' 1 .  PrIce 10 Directions for Making Cheap and Elegant House-

ts hold Ornaments. SUPPLEMENTS '2', 1 1 2 .  Imita-
CURVILINEAR ROOFS.-AN IMPOR- cen . tion of Inlaid Wood, with Practical Directions. 
tsnt and valuable paper, illustrated by 50 figures1 INCRUSTATIONS ON BRICK WALLS. SUPl'LEMENT 1 0. Price 1� cents each. 

Ph arm acy, Etc. exbibiting the forms of all th e  principal styles or :By William Trautwine. The various causes : Bricks Marble Clock. SUPPLEMENT 3 6 .  Clock in Car-
curvilinear roofs now in use. Embracing the Burned with Ooal Fires ; Sulphate of Magnesia : ton-pierre. SUPPLEMENT 9 9 .  Oandlestick and 

SALICYLIC ACID.-A VERY COMPRE- drawings of the roof of the �reat railway depot of Dampness ; Effect of common Mortar. Remedies. o.mdelabra. SUPPLEMENT 6 9 .  Vase, Olock, and 
hensive article on this very importan t  antiseptic the N ortherIl of France, ParIs. SUPPLEMENTS 40,. Also 'Report of the Sub-committee, on the same sub- Candelabrum, Style of Louis XIV. SUPPLEMEN� 
agent. General properties of salicylic acid: Its 42. Price 10 cents cacho ject, appointed by the U:niversity of Pennsylvania. 64 .  Price 10 cents each. 
uses in medicine and surgery, and in veterInary SUPPLEMENT 1 2 3 .  PrIce 10 cents. Damascened Ornaments from a Shield. SUPPLE-
practice. Industrial properties in connection CONCRETE W ALLS. -A PAPER C ON. ' MENT 1 2 0. Silver Lamp Pendant. SuPPLEMENT 
with tb e preservation of meat, milk, butter, beer, taining a hint worthy of being considered by every N O M E  N C L A  T U R E  OF BUILDING 4 5 .  Antique Marble Vase; SUPPLEMENT 9 8 .  Price 
winel jams, j ellies, fruits, eggs, glue, ink, etc., farmer, and designed to dispel some of the errone- Stones and Stone MasonrY.-By James R. Croes, 10 cents each. 
and m tanning processes an d  sugar factories. ous notions that are held in regard to building side- William E. Merrill, and Edgar B. Van Winkle. A Carved Panel Ornamentq for Wood and Metal, for Household purposes. For disinfecting, etc. The hill barns. This essay shows how an old barn can paper rea d before the American Society of Civil Stove Doors, etc. SUPPLEMENTS 3 6, 43, 5 0, 6 3 ,  descriptions and directions here given will enable be raised, and a good concrete wall placed under Engineers. An exhaustive article on Stone Out-- 8 1 , 8 2 .  Price 10 cents each. any one interested il1 the matter to find out the it so as to give as good a stable as if under a new ting an d Masonry, various Methods of Dressing, Designs for Lamp-posts. SUPPLEMENTS 4, 4 4, best means of deriving profit from the wonder- barn. Gives p lain and full directions how to raise and Tool s empl oyed, with 34 illustrations. Nine- 1 0 8 .  Iron Window Grilles. SUPPLEMENTS 44, ful properties of this extremely useful SUbstance. the old barn, how to make the concrete, and how teen Tools, illu strated, with Dimensions and How 60. Iron 'D�ill'ngs, Gates, and Balconies. SUPPLE-Contained in SUPPLEMENT 22 6 .  Price 10 cents. h all D te tb t th ld 'd t M k S d Q f d P'tch d f .L ... to build t e w  . emonstra s a e o  Sl e- 0 a e. quare , uarry- ace , 1 e - ace, MENTa '7 0, 9 1 , 1 1 '7 .  Iron Stairs. SUPPLEMENT 

H A R M A 0 Y BY hill plan is unnecessary. Tells how to build thc and Drafted St,ones, Rubble, Cut, Pointed, and 60 . Price 10 cents each .  VASELINE IN P . - drive-ways, and sums up the total cost. SUPPLE- Orand ailed Stones, etc. A xed or Pean Hammered Stone Monument, with Railiug. SUPPLEMENT Nathan Rosenwasser, Pb . G. Properties, Recom- �IENT, No. 1 8 3 .  Price 10 cents. lin d Patent Hammered Stones. Bush Ham mered 1 1 '2'. Cement Ornaments. SUPPLEMENT <1 -1 . mendations, and Uses of Vaseline, with Uecipes for Rn d Rubbed Stones. Diamond Panels;' Rubble, Ohim ney-pieces. SUP,IlLEMENTS 5 ) ,  1 2 1 .  Stair-several Oerates and Ointments, as Vaseline Simple COMPACTED BEAMS. TABLING, IN- Squared Stone, Range, Random, and Ashlar Ma- case, Jacobean Style. SUPPLEMENT 53 . Ceiling Cerate ; Resin Cerate ; Cerate of Extra�t of Cantha� denting, and other methods of Combining Beams, sonry. 34 illustrations in all, with practical instruc, Orna llents in Carton-pierre, etc. SUPPLEMENTS 8 9 , rides ; Pomatum Camphoratum ; Omtment of with other Suggestions for the Use of Wood in tions. SUPl'LEMENT 1 1 3'. Price l0 cents. 10 6 .  Ceiling of Boudoir ..... Painted. SUPPLEMENT IOdine ; Citrine Ointment ; Iod!de of Iron Oi�t- Works of Magnitude, and Useful Historical Exam. 1I6, Designs for Fresco .l:'ainting. SUPPLEMENT 
ment ; Ointment of Benzom ; Omtment of IodIde pies. SUPPLEMENT 1 1,'7 . Price 10 cents. CAST IRON BUILDING FRONTS AND 102. Price 10 cents each .  of Sulpbur ; Belladonna Ointment , Ointment of their Decoration .-By J . P . Putnam . The strengthJ Marquetry OrIlaments. SUPPLEMENTS 66, 8 9, Nitrate of Silver. SUPPLEMENT 1 5 3 .  With several flOW TO BUILD A GREENHOUSE.-DI- durability, non-combustibility, lightness, ana 13 6 .  Old German Oarpet. SUPPLEMENT 9 3 . Taother Chemical and Pharmaceutical Articles. Price rection,q and Dimensions, with eleven figures. SUP- economr of iron. Right and wrong modes of pestry, Painted and Woven. SUPPLEMENT '2' 5 .  10 cents. PLEMENT 1 4 1 .  Price 10 cents. - decoratIOn. Iron combined with terra-cotta with Price 10 cents each. 
THE ESSENTIAL OIL OF GINGER, . -

CONCRETE DWELLINGS -READ BY 
excellent effect. SUPPLEMENT 1 00. Price 10 Writing Table and Chairs. SUPPLEMEN''c 4 3 .  111-
cents. I laid Card Table. SUPPLEMENT 31. Bronze Flow-By J. O. Thresh, B.S. SUPPLEMENT 3 0 8 .  PrICe lO 

B. H. Babbage before the Ade';;de Philosophical THE CEMENTS AT THE CENTENNIAL l er-pot stand. SUPPLEMENT 5 5 . The Table as an cents. Society. Details of a Successfu1 and Instructive Ex- . . .  ' ObJect of Art, with 12 illustrations of tho several 
A UE AS A periment. A Dwelling constructed entirely of Lime ExhibItion. By Q. A. <;l-illmore, U. S. A. Tbe Port- styles. SUPPLEMENT 5 8 .  Oarved Buffets. SUPNITRITE OF AMYL -JTS V L . Concrete-Walls, Roof Staircases, and Arches fif- land Oements and Therr Tests, �nd fo� methods of l'LEMENTS 6 '7 ,  1 2 3 .  Chairs. SUPPLEMENTS 8 3 ,  domestio remedy. SUPPLEMENT 2 9 9 .  PrICe 10 teen feet in width. SUPPUlMENT 1 1 1 .  Price 10 ' Man ufacture . The Natural QUIck-s��ting Oements, 92. Table, Style of Louis XIV. SUPPLEMENT '2'4. cents. cents. et9' ; Materls.]s for Cements ; Loc!!.bties where Ob- Upright Piano. SUPPLEMENT 1 0 0. Harp. SUP-talned ; Specific Uses tor the VarIOUS Cements ;  A l'LEMENT 101 Price 10 cents each 

NOTES ON GUMS RESINS ANDWAXES. ' HOW TO BUILD CONCRETE WAT,LS.- Large and Valua1?le Tabular Statement . of the S ' te D
·

' f Ma ' li Til� SUPPLEMENT , E . ' t  th I • • • h b ' II f b Crushing and Tensile Strength of each variety ex- IX en eSIgIIS 0 JO ca . . . -By O. G. W. Lock. conomIC no cs on eso I PractIcal dIrectIOns ow to uild wa s or arns, I hibited and Names of ExhiMtors ' Excellent articles lOT.  Ornamental DesignS for SCIssors) Kmves, 
products, derived from the j ou:nals of recent dwelling�, az:td othcr purposes, br th e concre�e me- on Concrete Oonstruction and other Architectural and ForkS. SUPPLEMENT '2' '7 .  Gimmru . Fingertravelers. SUPPLEMENT 3 0 0 .  PrICe 10 cents . thod, WhICh IS tbe mo�t econom ICal system III use. and Engineering subjects. SUPPLEMENT 64 .  Price Rings. SUl'PLEMENT 4 3 . ModerIl ItalIan and 

IONS IN PHAR 
SUPPLEMENT 1 3 .  PrICe 10 cents. 10 cents. French Jewelry. SUPPLEMENT 1 04. Ooffee-pot 

EXPLO SIVE COMBINAT - , . of Oxidizcd Silver. SUPPLEMENT '7 9 .  Book Oov-
macy.-SUPPLEMENT 3 0 0 .  l'rice lO cents . �HE MATHElHATICS <?F CONSTRU�. ON THE PRESERVATION OF. WO OD. ers. SUPPLEMENT 91, 12 8 .  Price 10 cents each.  

HEAVY PARAFFIN OIL IN PHAR
macy.-By Chas. Symes. SUl'pLEMENT 3 1 0. Price 
10 cents. 

STEAM BLOWING APP ARA T U S  FOR 
Lahoratorie.. With one figure. SUPPLEMENT 
2 3 3 .  Price 10 cents. 

tion.-By R. G . . Hatfield, 4rchltect. The Graphi: By J. Olark JeITerson, A.R.S.M. How to store tim- Fence and House Trimmings, 29 Designs. Supcal RepresentatIOn of !3trl!IllS ; Valuable Formujffi , ber. How to measure timber and judge of its PLEMENT 6 8 .  Pri ce 10 cents. Rules, and theIr �pp.bcatlOn to the 90�8tructIOn guality. Oauses and Prevention of Dry and Damp Fr n to three lar e En vings with a De-of Floors, etc .. WIth Illu�trated deSCrIptIOn of the Rot Durability and Preservation of timber in . °
ti
l!l 0 e . g 

h gra
f the abb e deshms Walker Art Ga llery r,Iverpool and t.he -Gren t M" Th h th d f Artifi ial P SCrIP on accompanymg eac 0 v .,  , 

Cb h f Batalha Portugal SUPl'LEMENT 9 6 .  . meso e .t re!" me o. s o c reserya- the whole series being illustrated by about one hun-
Pr!,

rclO 0 
ts

" tIOn : 1. Ooatmg tImber WIth T�r, etc . 2. Rer.novlllg dred and sixty engravings. The designs are chosen ICe cen . Sap by water or by steam. 3. Impreleating the from Modern Mediffival and Ancient Sources ; from 
SCHOOL HOUSE DESIGN . BY F I ANG 'wood by a solution of 'common salt, Sulphide of GerIllRnY Frlince and italy and illustrate all the 

. � . Barium, Slflphate of Zinc and Oopper, etc. A .valu- leading Styles of ' Ornamental. Art. Price 10 cents 
G E L A T I N E F O A M.-BY RUEBEN don, Architect. With Engraved Plan. Being a able practical paper, SupPLEMENT l 1 9 .  Price lO tor each number. new and excellent design for villages and small centS Brooks.-SUPPLEMENT 3 0 0 .  Price 10 cents. cities ; combiniL1g strength, beauty, and conve- • 

SUGGESTIONS IN DECORATIVE ART . 

A R C H I T E CT U R E , A R T,  E TC.  
B u i l d i n gs an d Construction. 

nience. Also, a n  important an d·exnaustive paper BETON TUNNELS AND ARCHES.-AN -A beautiful series of illustrations of vari ous aron the Ventilation and Warming of School Houses. important paper, showing the recent successful tistic obj ects, offering va luable hints to deBy Dr. F. Winsor. SUPPLEMBNT 9 8 .  Price 10 application of beton to the lining of railway signers, has been published in the SUPPLEMENT, as cents. arches where stone and bricks are from various follows : 
THE CATHEDRALS OF GREAT BRI· causes inapplic�ble. Beton i s  impeyvious to DESIGN FOR CORNER MOUNT OF BOOK 

COLOGNE CAT HEDRAL. - A FULL tain.-Full page illustration s, with descriptions water, makes a lIghter and stronger lmmg, and is cover - SUPPLEMENT 1 60 � less costly than o ther materials. Illustrated with ' • 

Page illustration of the celebrated 0010g7le Oathe- of the following Oathedrals J?,oted for �heir archi- fi e 'n s h . th pplication of beton MURAL FOUNTAIN IN MAJOLIOA WARE 
dral wI'tb h'lstory and ar·chI·t.ectural partl'culars, tectural beauty and proportIOna

;s EUblished i.n the v engravI g , s  OWIng e a . 
f '"' he al to the lining of arches on the Erie Railway. Oon- --SUPPLEAIENT 1 6 3 . may be found in SUPPLEME N 'l' 2 5 '7 . Also a de- SUPPLEMENT, as ollows : "" y  a dr , SUPPLE- ta ' d i  S 2 2 '7 P '  10 e ts scription of the remarkable historical procession I MENT 1 4 5 . Bath AOlJey Ohurch, Sul'�EMEN'l 1 69 .  m e  n UPPLEMENT • rICe e n .  ORNAMENTS FOR DEOORATIVEPAINTING. 

which took place in 1880, at Oolog'ne, in,h onor of Wells Oathedral, SuPPLEMENT 1 9 6 .  IIlclifleld Oalhs- CHEMISTRY OF BUILDING MATE-
-SUP:LEMEN T 2 0 2 .  

. the finishing of t h e  Oathedral, in SUPPLEMENT dral, SUPPLEAIENT 2 1 � . Worcester Oathedral, Sup- , 2 5 9 . Also pag-e engraving il lustrating- tbe plac- PLEMENT. 2 3 8 .  Oarlwle Oalhedral, SUPPLEMENT rials. The bearings of chemical science on certain DE:,;IGN FOn , I,OOKING-GLASS FRAME IN 
ing of the Finial  Oapstone of this Cathedra l ,  in 244 . Lincoln Oathedral, SUPPLEMENT 262 • . Peter- prominent macerials used for building purposes, I Oak .-SUPPLEAmNT 2 0 6 .  
SUPPLEMENT 2 6 5 .  Price 10 cents each , o r  3 0  cents borough Oathedral, SUPPLEMENT 2 8 5 .  Oh2chester such as stones, limes,. mortars, cements, bricks MOSAIOS IN THE OHANCEL OF OORK 
for the set Oathedral, SUPPLEMENT 2 9 0 .  Glasgow Oathearal, m�rb!e , etc. 1. A. brIef account <:>f the generiil Oathedral.-SuPPLEMENTS 2 1 4 [w d 22 4. . . SUPPLEMENT 3 00 .  Price 10 cents each. prmCIples of chemIstry. The chemICal substances 
$150 SUMMER COTTAGE. BY S . B . REED, which enter into the composition of the above- ORNAMENTAL OAP1TALS, ST. CHAPELI,E, 
Architect. A Neat two room Honse for family of CONCRETE B UILDING. -DESIGNS FOR named materials, their characteristics, and direc- Paris.-SUPPLEMENT 2 3 0 .  
four. Dimensions, Oost o f  Materials and Labor, Six cottages built of conerete, with elevations of the tions f o r  ascertaining thei! presence in a n y  min- MISERERER IN LINCOLN CATHEDRAL.-Plans and Elevations; and all Details of Oonstruc- cottages and plan s ;  also engravings of the appara- eral. 2. Examination in detail o f  the several SUPPLEMENT 2 3 1 .  tion, !pven i n  SUPPLEMENT 1 3 6 ,  with an illustrated tus; ingredients, method o f  mixing-, preparin g, and varieties of stone found in the earth, both as 
deSCrIption of an IMPROVED CONSTRUOTION working the concrete, cost, etc. By Henry Macau- regards the proportions of their constituents, 
FOR GREENHOUSES., OONSERVATORIES, etc. lay, architect. With eleven illustrations. SUl'PLE- and their chemical and other properties. Oon-
Price 10 cents. :&lENT 20. Price 10 cents. tained in SUPPLEMENT 2 '7 9 .  PrICe 10 cents. 

OARVED CASKET IN OAK.-SUPPLEMENT 
2 3 2 .  

CONCRETE FLOORS FOR BUILDINGS. FORCE O F  W IND .  H O W  TO ESTIMATE CONCRETE FOR EMBA�MENTS AND 
BY A. O. Ponton. A valuable article, c�ntainiJ;tg in- Required Strengjh of High Buildings; Tow!ll'!! Dams.-SuPPLEMENT 3 06. PrICe 10 cents. 
formation derived from actual experIence m the Chimneys, and SpITes. Formulas for Force of Wmd 

DESIGN FOR BOOK-OOVER IN LEATHER 
Mosaic .-SUPPLE)IEN�� 2 3 9 . 

DESIGN FOR A GATE .-SUPPLEMENT 24 1 .  
use of concrete slabs for fl oors with tests of at Various Velocities against Vertical Surfaees, and THE DUR A.BILITY OF REDWOOD . - VARIOUS AROHITEOTURAL CARVINGS.-
etrength, etc. SUPPLEMENT 3 6 . Price 10 cents. against Roofs at various Pitches ; with three figures. SUPPLEMEl>IT 3 0 8 .  Price 10 cents. SUPPLEMENT 2 4 5 .  

Tbe set o f  six numbers, containing the articles on 3UPPLEMENT 109. Price 1 0  cents. . TOP OF DOORWAY IN WROUGHT AND concrete. sent for 00 cents. 
PAINT IN CONSTRUCTION BY ROB'T OXIDATION OF BUILDING MATERI· Hammered Iron, sixteenth century.-SUPPI,EMENT 

CHIMNEY CONSTRUCTION. _ READ Grimshaw C.E. Peculiarities and Ohemical Consti- als.-SUl'PLEMENT.2 '7 8 .  Price 10 cents. 2 4 '7 .  
before the Civil and Mechanical Engineers' Society, tution o f  PariS White, White LeadhZinc White, Ba- ARPHALTUM. _ A COMPREHENSIVE OAPITALS OF PILLARS, ITALIAN RENAIS-

ft T tu f th ryta White, Blende Antimony W ite, Iron Oxide � san ce. Parved Panel Ornam ent .-SUl'PLEMENT London, by J. M. Bancro . . - !;lmpera rl! 0 e Red I,cd'tiPrIlssian lilue, Oobalt Blue, Smalt, Coill paper, treating of its geological origin, mode of 2 4 9  Escaping Gases, and Be.st Dlmen.Slons �or Chimneys. S I Gla Y II  0 h R S '  ..... _ .  preparatl'on f o r  industrI'al purposes a n d  t • 

Directions for Foundations. DrmensIOns, Founda- Tar, olu e ss, e ow c er, aw lenna, .v w- , mos ORNAMENTAL INITIALS , (OOMPLETE AL-ti d Ti f B  ' ld' f the following Chim ler's Earth, Lampblack, with Valuable Practical important applications. Bitumen, Oh emicaI Oom- phabet) -Reserved part of It great Saloon . De-n�;:" �th &: °and
uk���r of Bricks required � Hints. SUPPLEMENT 1 2 5 .  Price 10 cents. position, and Pb ysical Properties. G eog-raphical sig-n for a Mantlepiece in Walnut. SUPPLEMENT 

Townsend chimney, Port Dundas ; St. Rollox 'fst�b
lt

tion . 
B
1eol<:>giCal orif.in. J'ormajiOn f,f 2 5 9 .  

Chemical Works chimney, Glasgow ; Dobson & FIREPROOF CONSTRUCTION. - READ c:Ro� �'r- Cr�d�m����ft'�:it�c'Mo�:s �� p����� GATE FROM THE INOLOSURE OF THE Barlow's Machine Works chimney, Lancashire ; b y  F. Schumann, O.E., before t h e  American Insti- ration fo r . sidewalks and pavements. Applica- Tabor Cromenade in Rl nnes, Bretagne.-SuPPLEEdinburgh Gas Works chimney ; Wesenfield & Oo . 's tute of Architects. With 16 Figures. Maximum tions of Bituminous Mastic or Oement. Asphalt MENT 2 6 4 .  Chemical Factory chimney, Prussia ; Edward Temperature of a Fire. Protection of Constructive a s  a preservative against fires. Illustrated w.itb Brooks & Sons' Fire Clar Works chimney, Hudders- Ironwork. Details of Oonstruction of Brick Arches, engravings! showing the probable formation of MIRROR FRAME I N WOOD, OARVED AND 
field ' Mitchell Bros. '  chimney, Bradford ; Cox Bros.' Flat HollOW Tile Arches, and Corrugated Sheet-iron asphaltum m soft limestone strata ; the construc- Gitt.-SUPPLEMENT 2 6.5 . Camperdown Linen Works chimney, Dundf;le ; �- Arches. Protection of Lower Flange pf Beams. tion of pavements from crude asphalt at Paris� A DRAWING ROOM CORNER.-AN OOTA-eular chimney, Adams' Soap W{)rks, near Bmmng- Oast-iron Protected Columns. Slated Roofs, with and the mode of making sidewalks. Containea gan Boudoir. SUPPLEMENT 2 6 8 .  ham. How t o  Protect chimneys from �ghtning ; Purlins, Bolts, and all Details. Flat Roofs Oovered in SUPPLEMENT 2 '76. Price 10 cents. also Important Account of How a <;Jhimney was with Metal Sheets or Cement. BurIlt OlayTile Roof. A COLLEOTION OF PLAIN AND ORNA. Straightened. SUPl'LEMENT 1 1 6. Price l0 cents. Metal Box Roof. Ordinary Floors. SUl'PLEMENTS CEMENTS. -RECIPES,  SELENTIO, MAR- Ca�'lr�r�f��eV�rd����S�:P�E��'::27�.

n Table 
BUILDING CONCRETE ' WALLS.-A 1 3 T .  1 39 .  Pric!> 10 cents each. tin's, Keene's, Parian, Hydraulic, Portland, Sal 
paper of special practical interest to farmers, HINTS ON BUILDING CHIMNEYS . - Am mon iac, ShelhlC, Venice Oements, and Mastic, ORNAMENTAL  ElMBLEMS IN OAST IRON .
"'VI,' ng important practical in. struction o. n. this By Danlel Morse. SUPl'LEMENT 1 6 3 .  Price 10 Malin StOlle ; Artificial Stone, and Insoluble Glue ; SUPPLEMENT 2 '7 '7  • 
.. - f b ldi ' with De'scription and Uses of Lime, Gyp�um ..... Red Important subject. PreparatIOns or UI ng a cents. Lead, etc. Oonta ned in SUPl'LEMENT 1 3 3  . .l:'rice TABLE IN ITALIAN WALNUT.-SUPPLE. concrete wall. Preparation of the concrete. Con-

HO SPITAL OF ST. ELOI AT MONT- 10 cents . MENT 2 8 4 . crete walls under old buildings. Conta1Ded in 
SUl'l'LEMENT 2 8 5 .  Price 10 cents. pellier, France .-By Frederick J. Monat, M.D. PORO SITY OF BUILDING MATE�IALS . ENOLOSURE OF THE GOETHE MONUMENT ;  . F.R O.S . SUl'PLEMENT 3 0 '7 .  Price 10 cents. -A paper of great interest to the beating and and Design for Balcony Railing.-SuPPLEMENT 
FIREPR.OOF DWELLING� OF CHEAP ROOF COVERING. -A V A L U A B L E ve�tilating engineer and a,:chit!"ct, show�ng the 2��RDER ORNAMENTS, MARBLE MOSAIC Oonstr,,;ction.-A valuable !tn? Important pal?er, table for tbe use of those who have occasion to I val:'m!Jle amouJ?t Of porOSIty In the different Oavement, Siena Oathedral, foutbteenth to sI·xth. containmg Plans and DeSCrIptIOns of Model Fire- I I t th 1 d f S 2 5 5  bUIldIng materIals' In use, and the consequent 
proof Dwellings of cheap construction lately ca .eu a e e oa s on roo S. UPPLEMENT . I varying amount of natural ventilation WhICh is teenth century.-S uPPLEMEN T  294. 
erected in Chicago. By J. Smith, Architect. With PrICe 10 cents. thereby effected, and which i s  very undesirable WROUGHT IRON OBJEOTS -WOOD BAS-9.illustrations. Plan No. 1 exbibits the construe- DRIVING NAILS. -PRA CTICAL HINT S in b uildi�gs which are l?roperly veJ?tila�ed. mus- r kets, Oandle Standard, UmlJrelia Stand. Wine tion of c01}lfortable one-story,. 16 ft. front, dwell- on the subj ect. SUPPLEMENT 2 6 '7  Price 10 cents. trated WIth one.engravmg. Oontamed m SUPPLE- Oooler and Music Desk. SUPPLEMENT 2 9 5  ings, of brIck a n d  concrete, fimsbed complete, a t  a • MENT 224. PrlCe 10 cents. ' • 

cost ·of $I,200. Plan No. 2 exhibits the construction FLOORS FOR HORSE STABLES , BEST 
FIRE-BRICK . AND TERRA-COTTA . _ 

SILVER EWER.-BY ODlOT, PARIS. SUP-of a c.omfortable  23 ft. fro'!t, two-story dw elliz:tg, Materials for.-SUPPLEMENT 3 0 8 . Price 10 cents. l'LE)lENT 2 9 9 .  
o f  brIck and concrete, fimshed complete, WIth By Andrew McL. Packer. I. Tbe Fire-Brick Pro- . cellar, for $1,700. Several of these dwellings, on DURABLE COATING FOR PRESERV- cess-describing the clay used in tb e manufacture ORNAMENTAL DETAIL':l IN RELIEF -SUP
both plans, have been built at the prices stated. ing Zinc Roofs.-SUPPLEMENT 206. Price 10 cents. of Fire-Bricks, its Chemical Oomposition, aDd the l'LEMENT 302. 
T)r.is vall),abl!" paper als9 contains �he. Report of the Geological Formations from wbich it is del'ived, OLD WROUGHT IRON GATE, GllLDHALL, O,ty .A utbOrItles of ChlCa!!,o! certifymg to tpe fire-

A rc h  ,' tec t u  ra I Mater ,' al s .  and tbe process o f  manufacture o f  the bricks. II. Worcester SUPPLEMENT 3 0 3 proof nature of these buildmgs, as determmed by The Terra-Ootta Process-describing the clays ' • 

severe trials by fire, made in their presence, with 
CONCRETE AS A BUILDING MATE. used, their composition, tbe preliminary treat- AN AORO BATIC ALPHABET FOR LIllTTER-other useful particulars. SUPl'LEMENT 9 1 .  Price ment which they undergo before fashioning, and ers and Ornamenters. SUPPLEMENT 3 0 5 .  

10 cents. - rial.-A Lecture delivered before the Royal In sti- the mode of manufacturint.!" wares from them. MONUMENT BY R. DIETELBAOH, SOULP-tnte of Architects, London, by A. Pa ,yne, with dis- C t ' d i S " 08 p . 10 t . 
f th b ' t b '  . hit t on ame n UPPLEMENT ... • rICe . cen S. tor, Stuttgart.-SuPPLEMENT 3 0 9 .  ARTISTS' HOMES. - A SERIES OF 

views and plans illustrating the dwelling houses o f  
the leading painters, architects, and sculptors o f  
England, accompanied b y  detailed descriptions of 
tbe same, has been published in the following num
bers oftbe SUP-PLEMENT : Mr. W. Burgess '. bouse in No. 23 1 ; Mr. Marcus 
Stones:� in No. 2 3 3 ; Mr. W. Holliday's, in No.  
2 3 8 ; Mr. Colin Hunter's, in No. 2 4 0 ;  Mr. Basil 
Champney's, at Manor Farm, Hampstpad , in No. 
24'2' ; Mr. J. C. Dollman's, in No. 248 ; Sir F. Lehrhton's in No. 2 5 9 ; Mr. Val. fl. Prinsep's in 
261 ; l\Ir. S. :{'uke Fielrl,, '  •. in No. 2 6 '7 ; Mr. Alfred 
Waterhol1se'�, in No. 2 '7 0 ; Mr. Harrison Weir's, inNo. �'f5 ; · Mr. J. Boehm's, In No. 299 .  Price10 cents each, or $1.20 .for the entire series. 

cusSlon o .  e su Jec y promment arc ec S. The sa me number contains an interesting article TbIs lecture and the extended discussions C'f the B '  I F subject are contained in SUPPLEMENTS 2 6 and 34. on rIck aying in rance. ROSE PAPER FOR WALL DEOORATION. 
Price 10 cents each. They present a large amount SUPPLEMENT :t1 0. 
of valuable information upon concrete building, in MASONRY AND BRICK'WORK. - BY CARVED PEDESTAL LIBRARY TABLE IN concise form. J. Clark Jefferson. The Reqnired Propertif's of Walnut, with mar quetry in three colors.-SuP.PLEBricks. Properties of the clay sizes of Bricks in MENT 2 6 '7 .  
BETON CONCRETE IN ARCIDTECT· 
ure and Engineering, with 20 illustrations. Beton 
Bridge ; Erie R. R. Portage Viaduct repaired with 
Beton ; Beton Dwellings and Fountain ... . Brooklyn, 
N. Y. ; Beton Church ; Beton Culvert Lining, Erie n. R. ;  Beton Arches, Church Tracery, etc.; Beton
tined Railway Tunnels ; Beton Pav61ments ; Crushing Strength of Beton ; Superior Strength of Beton Arches, etc. SUPl'LEHENT 1 1 8 .  Price 10 cents. 

Germany and . United States. Brickmaking, Mor-
tars and Cements. Limes, fat and poo r. Care and The numbers containing the above may be had 
Slaking of Lime. Sand. Tbe Chemical Change ne- at 10 cents eacil. . . 
cessary to the Hardenlng of Mortar. SUPPLEMENT ACROBATIC ALPHABET. - I L L U S . 1 48.  Price 10 cents. trated. SUPl'LEMENT 305. Price 10 cents. 
MODELING IN CLAY. -BY EDWARD ART ON THE STAGE -HOW ST AGE 
A. Spring. Materials. Tools. Practical hints for jl Scenery is painted. SUPl'� 290. Price 10 
modeling. SUl'PLEMENT 1 8 1 .  Price 10 cents. cents. 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 439 ------
These papers may be had at THE SCIENTIFIC \ PROCESS FOR PRINTING OH THANS

AMERICAN Office, New York, or may be ordered ferring designs. By L. Zweig and A. T. Tischler. throngh allY Bookseller or Newsdealer. In order- SUPPLEMENT 1 8 0. Price 10 cents. ing, please be particular to specify the Nll1nber 

AC R I C U LT U R E ,  F O R E ST R Y. E TC . CHEAP GREENHOUSES AND HOW TO 
Farm i n g, H ort ic u  I t u re, Forest ry, E tC. 

SUGGESTIONS TO THE FARMEH AND 

Heat Them.-By Peter Henderson. How to obtain 
Perfect Draft. Excellent Plan for Furnace Con
struction , etc., with two illustra tions. SUPPLEMENT 
62. Price 10 cents. of the Supplement that contains the paper de- POPULAR SCIENCE OF COLOR-A 

sired. Promptly sent by m ail to any part of the comprehensive treatise on color by Johannes Hirr· world. Price Ten Oents cach Number. linger, a water color artist of �tutgart. This inte
resting paper treats on the varlOUS phenomena of 
co lor under the following heads, viz. : Mixing 
of colors. Phenomena of gradual contrast of 
colors simultaneous contrast of colOrs. Harmony 
of colors. Discord of colors. Grey pigments. _  
Hints a s  t o  the j nxtaposition o f  colors i n  decorative 
arts. Hints as to proper mode of exhibitng colored 
fabrics and other colored goods. How the same 
goods appear darker, or brighter, with different 
surrounding or contignous colors. Harmony and 
discord of colors in dress. An account of inte
resting cases of deccption by the gradual or simul
taneous contrast of color. A very interesting
paper, valuable to artists, decorators, mer
chants, milliners, housekeepers, and all intereste d 
in rnsthetics. SUPPLEMENT 3 1 '7. Price 10 cents. 

the Grocer.-Eggs ; Poultry Fertilizers ; A Test of _ 
Potatoes \ Detection of Watered Lard ; Adultera- THE CULTIVATION OF CELERY. -A 
tion of Pepper ; Green Hay ; Oalculus in Horses ; paper read before the Soclety for the EncourHow to Soften Hard Wate r ;  New Mash -for Horses ; agement of Domestic Industry, by President Pr:eservation of Butter, etc., wi.th useful Household I �obin£on, of Brown UniYcrsity, givifo'� his pracHmts. SUPPLEME�T 5 3. PrlCe 10 cents. tlCal experience of many years in rltlsmg cel�ry. 

D raw i n g, Des ig n i n g, E tc .  

AIDS TO DHAW ING. - A VALUABLE 
paper containing : (1) Engravings and Descrip
tions of the Construction and Use of the PANTO
GRAPH, for Accurately and Quickly Copying 
Drawings, Photographs, Maps, Diagrams, etc., 
making the Copies larger or smaller or of the same 
size of the original. Any intelligent person may 
construct and nse the Pantograph b.l' following the 
directions here given. (2) Also, Drawings and 
description for the Constrnction of thc CAMERA 
LUCIDA, a simple and valuable little instrument 
for making drawings direct from the object, and in 
Copying, Enlarging-, or Diminishing Drawings, 
Photographs, £tc. (3) Also, Drawings and descrip
tion of the CAMERA OBSOUHA, a simple, 
effective, and cheaply made little instrumen� by 
which Landscapes, DwelliugR, and other obJects 
may be easily drawn by any person with accuracy, 
althongh unskilled in drawing. (4) Also, �'HE 
SKETOHING FRAME, with drawings and descrip· 
tions for Constrnction and Use. A handy con
trivance for ladies and others for assistance in 
outdoor drawing, portraiture, etc. (5) Also, THE 
REFLEOTING DRAWING BOAIW. A simple 
device in which the reflection from a pane of glass 
is made to throw down upon paper an imav,o of the 
drawing to be copied, all the operator has to do 
being- to draw the outline before h i m .  (0) Also, 
THE TRANSP AHENT DRAWING TAIlI,E, s how
ing how to construct a drawing board in which 
the light is thrown undcr a n d  upward through the 
drawing, thus g-reatly facilitating the m aking of 
copies of any drawing. (7) Also. THE PROPOR
TIONAL DIVIDEHS ; being a fimple imtrumcnt 
for erJarging or reducing drawings from one 
scale to anotlier with Accuracy and Uapidity. (8) 
Also, THE PERSPECTIVE' RULER A simple 
device for the Correct and Hapid Drawing of the 
Perspective lines in Drawing. The c onstruction 
of all these various instrnments is illustrated with 
engravings, and accompanied b y  plaiu, simple 
directions to enable any person at a s mall cost to 
make and use them. This is the most Valuable 
Paper of the kind ever published. The whole 
contained in SUPPLEMENT 1 5 8 .  Price 10 cents. 

MECHANICAL DHA WING.-BY PROF. C. W. MacCord, of �he Stevens Institute of Technol
ogy. A series of new, original, and practical lesson� 
in Mechanical Drawing, aceompamed by carofully 
prepared examples for practice, with directions, all 
of simple and plain character, intended to enable 
any person, young or old, skilled or unSkilled, to ac
quire the art of drawing. No expensive instruments 
are involved. Any person with slate or paper may 
rapidly learn. Thc series embodies the most abun
dant illnstrations for all descriptions of drawing, 
and forms the most valuable treatiBe upon the subject ever publi�hed, as well as the cheapest. The series i$ 
illustrated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with the SCIENTIFIC AMERI
CAN. Price, stitched in paper, $2.50. Bound in hand
some stiff covers, $3.50. Sent by mail to any ad
dress on receipt of price. Address Munn & Co., Pub
lishers, 37 Park Row, New York. Office of the SCIEN!!CUIC AMEIUCAN. 
A U T O G R A P H I C PHINTING PRO 
cesses.-By Thomas Bolas, F.O.S. A series oj  
short doscriptions of the various processes whicl. 
have been invented during recent years fot' the 
rapid production of small numbers of autographic 
prints. The Electro-Ohemical Process. The 
Papyrograph. The Edison Electric Pen. Zuc
cato 's Late Improvement. Oallography. Pellet·, 
Plan for Oopying Drawings. Contained in SUPPI,"F;1\fEN'l' 2 2 5 .  ' Price 10 COHt�. 
HOW TO DRAW A STRAIGHT LINE. -
By A. B. Kempe, B.A. With 33 engravings. An 
important essay on the s8yeral mechanisms for 
drawing Mathematically Straight Lines. Direc
tions for making simple II ome-made Instruments 
for this purpose ; Beautiful Mathematical Proh
lems ; Geometrical Principles Involved ; and full 
Description of all the mORt successful apparatns. 
SUPPLEMENTS 8 4, 8 5 ,  8 6 ,  8 '7. Price 10 - llents 
each. 

DETERIOHATION OF OIL PAINTINGS. 
-By R. Liebreich, M;R.S., etc. A lecture delivered 
at the Royal Institute of Groat Britain. A Descrip. 
tion of the structure of Paintings itnd the lIIethods 
of Different Schools ; the Injurws, Decays, and 
Ohemical Uhanges to which Paintings are Liablej' and the Best lIIethods of Restoration, with usefn 
suggestions to Artists how to paint Durable Pic
tures. Oontained in SUPPLE)IE�T 1 5 1 .  Price 10 
cents. 

A SIM.PLE P ANTOGRAPH.-DESCRIP-
tion and figure of a cheap form of pantograph, 
noteworthy on account of its compact form and 
its sill'.plicity. As the instrument is capable of 
describing a circle of four feet radius, drawings 
of considerablo size can be reduced by it. Oon
tained in SUPPLEME"T 2 '1 2 .  Price 10 cents. 

'l'HE ACHOBATIC ALPHABET. - AN 
ornamental alphabet of which the differen t letters 
are derived from the human figure in various atti
tndes. Useful to all letterers and ornarnenters. 
Oontained in SUPPLEb[ENT 3 0 5 .  Price 10 cents. 

OHNAMENTAL INITIALS _ -A COM-
plete alphabet of ornamental initials in Old Eng
lish Text, very usefnl for painters, deuorators, 
and those interested in the art of illumination. 
Oontained in SUPPLEMEN�' 2 5 9 .  Price 10 cents. 

THE ART OF Th'fAHBLING ON PAPER
By O. W. \VoolnOlwh. How it is done. "'-hat prevents the mingling of the colors. Kinds of muci
lage used. Acti::m of the Gall. Pnwtical Direc
tions. An operation beautiful in it.s simplicity. and 
instructh -e, as exhibiting the action of a natura.!. 
law. SUPPLEMEl\"T 1 1 9 .  Price 10 cent�. 

DEOORA nVE AHT SUGGESTION.-

OHIENTAL STYLE AS APPLIED TO 
fabrics.-A papcr containing many valuable hints 
to designers. ,Vith fourteen cnts of ornamental 
designs for fabrics. SUPPLEMENT 1 64. Price 1(\ 
cents. 
DESIGNING FOR' TEXTILES .-WITH 
one cut. SUPPLEMENT 1 '70. Price 10 cents. 

A rc h aeology. 

PERUVIAN ANTIQUITIES. BY E. R 
Heath, M.D., the most recent visitor to the home of 
the Incas. An intensely interesting account of the 
Remarkable Rnins and Walls of the Jequetepequc 
Valley, Peru. The prisons of Pizarro and .Atahu
alpa. Description of the Wonderful Huacas, or 
burial mounds, near Truxillo. Accounts of the 
immense treasures of G old that have been found 
in the Hnacas . The immense Huacas, ncar Ancon 
and Passamayo, and the interesting relics found 
therein. Th c extcnsive ruins o f  the Huatica Val
ley. The Huaca of Pando. The H uaca of the Bell. 
DeSCription of the Temples an d Fortrcsses of the 
Huatica Valley. The Huaca of Ocharan, the largest 
burial m our:.d in the valley, inclosing 117 acres. 
The great Inca Temple of the Sun, in the Yalleyof 
Lurin, and its dimensions. The extensive ruins in 
the Canete Valley, and the interesting relics that 
have been discovered in them. The etIectsof earth
quakes that have taken place on the Peruvian coast. 
'1'he extraordinary Masonry composing the walls, 
temples, houses, tt1wers, etc., in the :M ountain dis
tricts. The wonderful Structures in the City of 
Cuzco. The Ruins on the Islands in Lake Titicaca. 
Thelnotable Huins at Ohavindc Huanta, Oorralones, 
IIuaytar, Nazca, and Qnclap. Half a bIillion Miles 
of Wonderfnl Stone Wall, averaging 3 to 4 feet 
high, and enough to encircle the globe ten times I 
Who wcre the peopl'l that constructed this and the 
othcr wonders of Peru ? The Ancient Peruvian 
Hecords and what we learn from them. The geo
logic changes that have taken p lace in Peru ; the 
rising and sinking of its coast, and the several 1'is-
ings and sinkings of the Andes. Speculations as to 
whether a great contincnt once occupied the pre
sent site of the Atlantic. This valuable paper, by a 
wel�.known American Archrnologist and a close 
and patient Observer, contains much that is new, 
and IS written in an exceedingly pleasant style. 
Oontained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1 5 8  and 1 59. Price 10 cents each, 
EGYPTIAN OBELISKS AND THEra 
Reifltion to Chronology and Art. By Basil H. Oooper. A Lecture before the Society of Arts, London. 
Egyptian Religious Ideas, and How the Form of the 
Obelisk expressed1;hem. How the Monoliths were 
QuarriE:d. How they were Transported. Incredible 
Engineering Feats. The HieroglyphicS and their 
Wonderful Interpretation by the Rosetta Stone. In
terpretation of Chrcnologica.!. Eras. SUPPLEME� 
1 1 9. Price 10 cents. 
AHCHlEOLOGI CAL EXPLORATIONS IN 
Ohio.-An account of explorations made near 
Madisonville, 0., in 1878, 1879, and 1880, the results 
of which are the most interesting of any that 
have hitherto been conducted In the Mississippi 
Valley ; with descriptions and forty illustrative 
figures of a large number of aboriginal relics, 
such as skeletons, ash-pits, corn-pits, earthen 
pots, vases and bowls, pipes, shell ornaments and 
beads, elk-horn ornament, copper ornament, 
and child's rattle. Contained in SUPl'LEMEN:C 
2 8 2. Price 10 cents. 
ARCHLEOLOGICAL EXPLORATIONS 
IN TENNESSEE. By F. W. Putnam. An exceed
ingly interesting narrative of Prof. Putnam's ex
plorations of the celebrated burial mounds of a 
prehistoric race in the Sta1:e of 'I.'ennessee ; illus
trated with 55 cnf):ravings, copied from the author's 
own drawings, of the various relics found by him, 
snch as -Weapons of War, and Household Imple
mellts, in Jasper, Flint, Hornstone, Oopper, and 
Bone ; Ornaments of Shell, Oopper, and Flint ; 
Earthern Jars, Pots, Bowls, and Dishes, m any of 
them of very curious bnapes, and Pipes of Stone 
tnd earthernware of singular and interesting 
forms. Accompanied by descriptions of the vari
ous articlcs, and a map of the locality w here found. 
Contained in SCIENTH'IC AMERICAN SUPI'LEMENT, 
Nos. 1 6 9, 1 7 0, 1 '2'1 , 1 '7 2 ,  and 1 '7 3. Price 10 
cents each, or 50 cents for the aeries. 
ANCIENT AMEHICAN POTTERY.-AN 

FAHM LAW.-BY HON. EDMUND H. 
Bennett. �'his paper, which was ,:ead by the author 
before the State Board of AgTlCulture of Massa
chusetts, is full of important i" formation rcgard
ing points of law not generally known, a�1d WIt» 
which not only farmers but m-ery person III bUSl
ncsS should 11e acquaint.cd. It tolls how to buy a 
farm or other property, how the deed shonld be 
drawn , what constitutes farm bou�daries, what a 
deed of a farm or property legally mcludes, what 
ri�hts thc owner has in thc roadway, what the law 
isin regard to fences, tho law as concerns the im
pounding' of cattle, the farmer's. liabilit.y f?� tres
passes of his ammals, the questlOn of Imblhty for 
and protection a gainst dogs, the law in regard to 
water rights anti drainag-e, what eonstitutes tres
passing on the farm or property, the law in regard 
to the ownership of fruit hanging over the b oun
dary line between two properties, or over roads. 
About Hiring ,LI,elp-What the labor�r:is entitleq to 
if no bargain IS made ; what he forfmts by leaymg 
before his time expires, etc . ;  laws on the subJect. 
TheEmployer'$ Liability for his frIcn-lllustrated by 
examples and " ith tho legal a�-peCJts of each. Abottt 
Ji'ireB-The liability of a hunter who fires a farmer's 
woods' the right of the farmer to burn brnsh, and 
how f�r he is responsible if fire is communicated to 
his neighbor's premises; how far he is  liable to his 
neighbor for damages arising from fires tJ:1r0!-l�h 
lightning or spontaneons combustlOn, the hablhty 
of railway companies for damages arising from 
fires communicated by locomotives. lYays OVer ths 
Ji'arm-Yarious examples of rig-ht of way, and the 
laws on the subject. lVarmnty of Seetl.,-'I.'he two 
phases of the question that lil'e of special interest 
to farmers and others, and their legal aspect. By 
making himself thoJ'oughlyfaJr.iliar with the var
ious law points which are carefully and fully con
sidered III this paper, all farmers and property 
owners will he prcpared to save himself thonsands 
of dollars in the way of lawyers' fees and the ex
penses that oftcn follow litig·ation. Contained in 
SCIENTInc AMERICAN SUPPLEMENT, N os. 1 66 and 
1 '74. Price 10 cents each. 

THE CULTIVATION OF MUSHHOOMS. 
One of the most comprehensive papers ever pub
lished on the snbject of the artificial cultivation of 
this esculent ; giving an interesting account of the 
cclebrated Mushroom Oaves of Paris, their daily 
production, and the estimated value of the harvest ; 
describing the edible Mushroom or " Cham pig
non " both as regards its external appearance and 
its internal structure ; showing how the mushroom 
spawn is to be ohtained, how the materials are to 
be prepared, how the beds must be made and the 
spawn plantcd ; telling what additional care and 
precautions are nccessary after planting the spawn; 
pointing out the various places 1vhcro Mushrooms 
may bc sncccs�fully raised, such as on shE'I�'es, in 
tubs, and in 'che 1loor of cellars, on shelyes m sta
blcs, in special beds, or in melon frames in the open 
air, etc . Dircctions for gathering the crop. What 
')thcr species of fllll!ri are occasionally cultivated. 
Some of the Mushrooms that are eaten in Hussia. 
How the �Iushroom is cultivated in .Japan . By 
following the exceedingly simple directions given 
in the article, any one may provide h imself with 
Mushrooms for his table a l l  the year round, and at 
but tritling expense, or engage in the profitable oc
cupation of supplying the market with this deli
cacy. Ill'�str-'ted with 8 engravings. Oontained in 
RCll!lNTIFI<J .. A.MEHICAN SUPPLEMENT, 1 7 8 .  Price 10 cents. -
THE FIHST SILO. -A PAPEH OF GHEAT 
intercst to agriculturists: detailing the mode of 
c Jnstruction of the first ' Silo" built in America , 
describing the manner in which it was fillcd with 
fodder and how tho enSilage appeared on the day 
of opening, and giving the results of the experi
ments, ·whinh ·wt-re a succoss. Contained in Sup
PLE�Il!]NT 2 1 0. Price 10 cents. 

AGRICULTURAL SUGGE STIONS. POT-
Mh in Agriculture. l!'ormulas for J;'ertilizers. Obli
gations to Commerce. Grape Oulture. A Fruit Eva
porntor. How to ExterminatD the White Daisy. Pork liaising. SUPPLE.'\iENT 1 32 .  Price 10 cents. 
EXPERDIENT S  IN THE USE OF LIQUID 
Jllanure. A rccord of experiments extending 
over 8e\'eral years on the relative values of liquid 
manures derived from various domestic animals 
-horses, cattle, and pigs. Oonclusions of the 
author as to the superiority of liquid cow manure, 
with directions as to how and when to be applied. 
Oontained in SUPPLEMENT 2 3 9 .  Price 10 cents. 

NEW :METHOD OF GERMINATION . -
By M. Gruber. Description of a n ew apparatus 
for conducting and controlling the process of 
grain germimli.ion by mechanical appliances, so 
as to altogether dispense with mannal labor in 
turning the grain over on the germinating 1loor, 
and insnring a most regnlar and uniform devel
opment of both rootlets and plumnle ; follo-.ved 
by a fnll description of M. Gruber's improved pro
cess for germinating grain. With one illnstra tion .  
A n  article o f  great interest t o  brew ers and malt
sters. Oontained in SUPPLEMENT 1 69. Price 10 
cents. 

Oelery as a wild plant. English mode of ';ult Jva
tion as practiced in this country. The pl'oper 
soil fur cultivating the plant. Methods of blanch
ing. How celery should be kept in winter. Pack
ing'. Profi1-s on cultivation. Oontained in SUP
PLE�1ENT 2 '7 9 .  Price 10 cents. 
MATElUALISTIC ORIGIN OF THE 
Sexes.- By Andl'f)w Dewar. A paper in whic» 
the author seeks to prove that sex, in either am
mal or vegetable life, had a materialis�iq o�'igin--=
that it is derived from and had its orlgm m the 
du ality of matter. Oontained in SUPPLEMENT 
2 '7 1 .  Pricc 10 cents. 
PHUNING OF NEWJ� Y SET FHUIT 
Trces, with Careful I�structiqns for 0!-l!ting 
Back, ctc.,  with t.hree lllustratlOns. AddltlOnal 
information on new Veg-etables, Orch ard Cu�ture, 
etc. Contained in SUPPI,EMENT 1 09 .  PrlCe 10 
cents. 
HOHTICULTURAL NOTES . -A COLLEC� 
tion of Notes on the following topics : Liquid 
!Hanure for Grapes, Marketing- -Fruit, th e Hoot 
Aphis, Yellows in the Peach, Smoking- Orchards 
not a Suceess Prevention of Peal' Bllght, Settmg 
o u t.  Blackbe;ries, Plants in Liyipg Rooms, the 
Fruit ' Trade at Baltimore, ,Yatering Plants and 
�'rees, Roscs for G arden Culture. Contained in 
SUPPLEMENT 2 6 3 .  PrlCc 10 cents. 

GAHDENS. -BY PETER HENDEHSON. 
lnstructions for the Oultivation of Hhubarb, Aspara
gus, Cauliflower, Cabbage, Lottuee, Tomatoes, Pqas, 
Beans Beets Onions, etc. ; Grapes, Strawberr!es, 
Haspb'crries, 'Blackberries, Onrran�, GooseberrIes, 
etc. SUPPLEMENT 1 3 4 .  With artICles on J?yna
mite in Agriculture, Fodder, Corn, etc. Pnce 10 
ccnts. 
THE CATALPA TREE FOH ECONOMIC 
Planting.-By O. S. Sargcnt. U sefulness and Won
derfnl Durability the Wood. '1'he Catalpa for 
Railway 'I.'ies. HaPrd Hrowing, and Freedom from 
lnsects. SUPPLEMENT 1 32 .  Price 10 cents. 

THAINED FRUIT TREE S. -- TWENTY
eight Pleasing blethods of Training at Paris Exhibi
tion, each illustrated. How to get the Most Enjoy· 
ment out of Gardening. How to Coyer {;nsightly Walls, etc. SUPPLEllfENT 1 3 2 .  Pricc 10 cent.s. 
GRAPE CULTuRE UNDER GLASS . -BY 
John Don, Foreman to Pctcr Henderson. Protection 
of the Hoots ; Pruning' ; Destroying Insects ; Giving 
Air ; to Counteract Drought, and all other Direc
tions. SUPPLEMENT 1 1 0. Price 10 ccnts. In the 
same number are artieles on Oalifornia Oaks in Oali
fornia ; Asparagus l!'orcing in Paris ; Hybridization 
of the blonukka and Black Hamburgh Grapes ; 
Strawbcrries ; Oalifornia Oak ... 

AGRICULTUK\.L S U G G E S T  I ONS. 
How to keep Stalled Oattle clean. A simple plan 
that obviates the necessity of cleaning them. One 
illustration. Hop Oulture in Now York. Oost of 
Raising Potatoes. Suggestions for Winter Straw
berries. To Destroy Ohicken Lice. Influence of 
Oold on Milk. Oheap Greenhouses. SUPPLEMENT 
1 0 5 .  Price 10 cents. 
ECONOMIC PLANTS IN JAMAICA. -
Success of Ooffee. Cocoa, Sugar Cane, Pineapples, 
Oocoannt. The Best Kinds and Best Methods of 
Onltivation. Useful Timber 'I.'roes. What has been 
done in raising Teak. CnltiYation of Medicinal 
Plants. Oinchonia. Eucalyptus, Jalap. SUPPLE
MENT 8 5 .  Also, in same number, Potato Oulture, 
Olover, Hone, Manufacture, Superphosphates, etc. 
Price 10 cents. 
FOREST TREE BOHEHS. -BY MARY E. 
Murtfeldt. liapid Decadence of our Forests, and 
How it is Oaused. The 'Vood-boring Reetles. �'he 
Bark-{)orers. The 'Vood 'Veevils, the Saw-horn 
WOOd-borers, and the Oapricorn Beetles. The Larvrn. 
Tho Enemies of the Hickory, tim Ash, the Walnut, 
the Elm, the Beech, and the Pine. A yery Singular 
bl.sect, the Twig-Girdler. Interesting Description 
of these Insects, their Habits, their Parasites, etc., 
with Directions for Preserving Trees, contained in 
SUPPLEMENT 1 3 1 .  Price 10 cents. 
SIGHT. -THE INFLUENCE OF SCHOOL 
Life thereon.-By George Reuling, M.D. The 
alarming prevalence of short-sight among chil
dren, and causes thereof. Structure of the Eye, 
and How it is Injured. Important Pra ctical Sug
gestions on Forms of Desks and Scats, Oolor of 
'Valls, Illumination, Method of Instruction, etc., to 
prevent optical injury. Over, or Long i'ight ; its 
Cause and Prevention. SUPPLEMENT- 6 '7 .  The 
same n umber contains valnable essays and remarks 
on the suspension of Sewer Particles in the At
mosphere; - Treatment of Rheumatism ; Oroton 
Ohloral in Whooping Oough ; Safe Administration 
of Chloroform, etc. Price 10 cents. 
CULTIVATION OF PEANUTS. -WHERE 
the Peanut is Cultivated ;- the Soil most favorable Dressing ;  Manure ' Kinds of Peanuts, etc. How to raiso a successfui crop. S UPPLEMENT 9 7. Price ]0 eentSl.. 

interesting review by the well-known Americau 
archrnologist, Prof. F. 'V. Putnam, of the results of 
recent l abors on the part of members of the St. 
Louis Academy of Science, in collecting the re
lics of the mound builders within the State of 
Missouri. Illu;,trated with twenty-eight figures 
of earthen j ars, vases, kettles, bottles, dishes, etc., 
accompanied b y  critical remarks on the same 
by thc above-named author. Contained in Sup
PLEMENT 2 6 1 .  Price 10 cents. 

INSECTS AND HOW TO FIGHT THEM.- AGHICULTURAL AND HORTICULTU· 
A paper of great value to the agrieulturist, point
ing out the most effectual means of destroying 
the following pests, cut-worms, May-beetles, 

EGYPTIAN ANTIQUITIES. - AN IN- slng-s, ants, aphides, and scale insects. Contained 
teresting n.arrative of a tour of the River Nile, in I:;UPPLE}[ENT 2 3 2 .  Price 10 cents. 
:��' t'1e:i�r%����Jn�: lIjrri�i�if�dS��il',I1��li��� CULTIVATION OF MEDICINAL PLANTS 
graving-s, giving vicws of the 'l'emple at Bsneh ; _ at Hitchi�, Engl!1nd.-;-By E. bL H?lm�s, F.RS. Full 
Pylon of Ptolemy Euerg'etes ; Front of the Great and PractlC.al Dll'ectlOns for Oult: atl?n of Laven
Temple at Aboo Simbel '  Denderah ; Karnak ; del'. A DIsease of the Plant descrIbed. How to 
Oolossi at Thebes ; Ramese'um, with fallen fig-ure of P�a�t and P,ropagf;lte ; ,when to H,!rve�t ; How to 
Rameses II.; General View of Philm ; W hirling DIStIl the OIls. Dll'oct!ofo's for OnltlvatlOn of Bel
Dervishes ; Fountain or ,Veil. Oontained in SUP- ladonna, Hemlock, Sqmrtmg Oucumber, and Hen
PLEMENT 2 '7 3 .  Price 10 cents. bane. Making Scammony Resin from the Root. 
A RECENT VISIT TO PO MPEII. -BY H. SUPPLE�IE"T 1 0 '7 .  Price 10 cents. 
D. Garrison. SUPPLE;lIENT 1 8 0. Price 10 cents. AGRICULTURAL AND STOCK RAISING 

ral SUbjccts.-Sussex Oattle, 1 fig. New Method of Preserving Fodder without barns. Two illnstra
tions. Corn Storer and Hay. Birds and Gardens, 
iJ�lro�fi�ed ��r�la��r�a���;,.;X:ts�g�t����P.Ttfe 
Tulip Tree. New Grapes. Fertilizers in Gardens. 
Limb Dust. Low-headed Trees. I,iquid Grafting 
Wax. ilUPPLE�IE"'"T '70. Price 10 cents. 
THE PEACH TREE : HOW TO PHUNE 
Properly.-By Prof. S. T. Maynard, with two illustratlOns. SUPPLEME"T 2 9 .  Price ]O cents. 
PROPAGATING HAHE PLANTS.-BY 
Thos. Lawrence. Description of a new method. SUPPLEMENT 1 8 3 .  Price 10 crnts. 

, Subjects. Kittntinny Blackberry.-By E. Williams. POTATOES AND THEIH UTILIZATION. AN fIQUITY OF MAN IN EASTEHN Cotswold Sheep, with one illustration.  Movable -How to make starch gum dextrine gl ucose 
DRAUG HTING mEMPLET . _ FIGURE America Geologicallyconsidered.-By H. C. Lewis, Sheep Shelter, with one figure. Poison for Red Spi- whiskey, and vinegar f�o rn potatoes. Desiccated 1 A.M. SUPPLEMENT 2 5 8 .  Price 10 cents. del'. lIfanagement of Turkeys. Subterranean For- potatoes. Imitation of alabastpr from potatoes. 

Illustration of Carved Oak Oasket in the Art Indus
try Museum, Berlin. Dato 1540 Three fig·ures. Contained in SUPPLEMENT 2 3 2 .  Price 10 cents. 

and description of a templet invented by lITr. J. A. CENTRAL AMEDICAN ANTIQUITIES-
ests and Mesquite Thickets. The Tset�e. SUPPLE- i Fonr engravings. SUPPLEMENT 313.  Plice 10 David, of Paris, by the u se of which all the letters H , 'LENT 1 2 1 .  Price 10 cents. : cents. ��:b:I

J';a���' v';,�;�f�pte���;r���¥l� ����r:��l� :��. six figures. SUPPLEMENT 2 8 9 .  P rice 10
, STRAW FOR FODDER. BY PROF. G. C. I PRESERVATION OF EGGS . -A THO. ed, after the figure here giYen, by any one having DISCOVERIES IN UTESTERN S ' Oaldwell. Chemical Elements required by Animals. ' rough l y  practical article, giving- scycral well-tried a little mechanical ingenuity. Contained in Sup· " CAVE '- , Relatiye Nutritive Value and Digestibility of vari- : m ethods of preserving eggs. SUPPLE�IE"T 31 '7 .  PLEMENT 2 3 6 .  Price 10 cents. By Rev. H. O. Horvey. SUPPLEMENT 1 62 .  Price I ous articles of Fodder. Oat Straw sometimes bettev Price 10 cents. 

PSEUDO KER MIOS HOW KE 
10 cents. I than Meadow Hay. Improving Straw by Slight '. -A .- TO MA 
DECENT ASS .. rRIAN DISCOVERIES , Fer'."entation. Also, Dir�ctions for Grafting and AGRIOULTURAL PLANT }<'EEDING. -vases of pasteboard in imitation of decora ted pot- n < ,� .- Laymg Down Raspbernes. SUPPLEMENT 1 2�. An article showing the acivant.ag'es to be gained tery. Eight engravings of examples of this work. ,Vith four cnts. SUPPI,EMENT 1 5 '7. Price 10 PrICe 10 cents. from the use of certain chemical. in wheat grow-Cylinder vases with ornaments in high relief  cents . S 1 '7'7 P '  10 t Elliptical vases. Trhngular, and square vases. 

. 
INDUOED HYS'1'EHIOAL SOMNAMBU- mg. UPPLEMENT . rICe een s. 

How to shape the pasteboard. How to make the THE HECENT DISCOVERIES IN EGYPT. lism and Oatalepsy.-By William J. Morton, M.D. A NEW FOOD FOH CATTLE.-SUPjOints. How to prepare for painting, and how to -With four illustrations. SUPPLE�IENT 3 0 '7 .  An interesting paper descriptive of several re- PLEMENT 200. Price 10 cents. paint them. SUPPLEMENT 31 '7. Price 10 cents. Price 10 cents. markable cases of somnambulism and indnced 
PERSPECTIVE CARRIAGE DRAUGHT- IMPORTANT ARCH ""OLOGICAL DIS. 

delusions, and catalepsy and aphasia, observed by ARTIFICIAL FRUITING OF TREES. -.a:o. the author during a morning clinic of Prof. Char- The different ways in which a plant or tree ID ay be ing.--by A. Muller. With one figure. SUPPLJIl- coveries in Syria.-SupPLElIlENT 302. Price 10 cot at the Salpetriere. Contained in SUPPLElIlEN:C rendered more fruitful. SUPPLEMENT �D4. Price MENT �67. Priee 10 cents. cents. I 256. Price 10 cents. 10 cents. 

© 1881 SCIENTIFIC AMERICAN, INC



440 CATALOGUE OF SOME OJ!"' THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPI.EMENT. 

The�e papers may be had at THE SCIENTIFIC AlIIl'.;.tUCAN Office, Now York, or may be ordered 
through any Bookseller or N ewsdealel's. In order
ing, please be particular to specify tbe NUIIlber 
I)f the Supplement that contains the paper desired. 
Promptly scnt by mail to any part of the world. 
Price Ten Oents each Number. 

Fa r m i ng, H o rt i CU l t u re, Fb res t ry, Etc. 
CATALOGUE OF THE FORES'L' TREES 
of North America.-By Prof. C. S Sargent. A 
complete list of cvery species of forest tree known 
to inhabit North America, accompanied by botan
ical and cornmon nalTIe, and geofrraphical diRtri
butTon, and econolnic uses as far as known to the 
anthor. Contained in SUPP LEMlCNTS 2 2 7, 2 2 8 ,  
229, 2 3 0 ,  2 3 1 ,  2 3 2 ,  2 3 3 , 2 3 4 ,  2 3 5 ,  and 
2 3 6 .  Price 10 cents each. 

COTTON SEED OIL CAKE AS A FER· 
�ilizer and Pood.--By Prof. W. L. Dudley. An 
Important paper to agriculturists, presenting, in 
a tabular form, the composition of ordinary feed
tng--stuffs, and of various vegetable fertilizers, 
and showing therefrom tho great superiority of 
cotton seed cakc as a fortilimr and food, from the 
fact of its contai'ling the largest proportion of 
valuable constituents. Oontaincd in SUPPLEMENT 
2 4 5 .  Prico 10 ccnts. 

CHEMICAL VIE W OF ENSILAGE. -A N  
},ccount of the results ohtained at the Vienna Ex
perimental Station, by Moser� in a sories of' experi
ments to det ermine tllO nature and extent of the 
chemical changes taking place in green maize dur
ing its con version into ensilage. and to ascertain 
the amount of mato t"ial lost as well as the advan
tages to be derived from thp process in general. 
Contained in SUPPI,EMENT 2 /J 'l .  Price 10 ccnts. 

DI ABETES MELLITUS.  -BY J. H. SAL I S· 
bury, M.D. A vaj'wble paper, showing the 
drinks, food. and medicine that should be used, 
the clothing' that should be worn, and the exorcise 
that should be taken. '.rhe author asserb that if 

GRASS CULTURE.-BY A. F. STEVENS. 
Importance of the Grass Crop. Facts and Figures. 
History of Grass Oulture. Oulture. Sowing the 
Seed . When to Out Grass. >lUPPLEMENT 1 8 6. 
Price 10 cents. 

�LOWS AND . PLOWING. -VALUABLE THE HORSE'S MOTIONS SCIENTIFI. hmts. on the best , forms Of yl0;-Vs. and h<;,st me�hods I cally CO�8idered, with 22 figures, showing the sev-01. uSlIlg them. tlUPPLEMENT 3 0 8 .  f'rlCe 10 cents I eral p.osltIOn� of body and limb, assumed by the 
r 

. horse III walkIllg and trotting. Thcse engravings 
PROFI TS OF FRUITS AND VEGE· are made from instantaneous photographs, taken 

CHEAP MANURE FOR GAD,D"'NS . - taNes Grown iu Florida.-SUPPLllMENT 3 0 8 .  by- �n Automat.ic Electro-p!:otographie Apparatus, 
.l.' '" Price 10 CEnts gIvmg truthful representatIOns of the IlJovements ' 

SUPPLEMENT 242.  Price 10 cents. of the horsc, which are at variance with tho conven-
KEEPING VEGETABLES IN WINTER. tional idea. Contained in SupPLElIIENT 1 5 8 .  Price 

HOW: TO MAKE A POOR SOIL FERTILE. -By W. D. Philbrick. SUPPLEMENT 3 04 .  Price 10 cents. 
-SUPPLEMENT 1 8 0. Price 10 cents. 10 cents. I ARTIFICIAL INCUBATIO;N.-DESORIP
now TO SOW SEEDS. -SUPPLEJ\IENT INFLUENCE OF FORESTS ON WATER j tion of a very.suocess�ul app�atus, which any one 
1 65 .  Price 10 cents. Oourses.-By D. D. Thompson. SUPPLEMENT 3 0 7 . 1 c�n ,,?-ake ; 3 IllustratIOns, WIth t�mperatures and 

Pricc 10 cents. directIOns. SUPPLEMENT 5 4 .  PrICe 10 cents. 

HOW TO MAKE GOOD CIDER AND . OUTWARD MARKS OF A GOOD OOW.-
to Keep It.-Illustrated. SUPPLEMENT 3 1 3 . Price THE PRODUCTION OF DOUBLE FLOW- By Capt. John C. :Morris, Pa. Ca:elessnessin Breed-
10 cents. ers.-A paper of great interest to florists. SUP- ing. How t.o Select for Breequ!g. Marks of . the 

IIUJ\IBUGS IN HORTICULTURE. -BY 
Peter Henderson. SUPPLEMENT 2 3 8 .  Price 10 
cents. 

PLEMENT 2 8 4 .  Price 10 cents Handsome Cow. Care and Trammg of the Helfer. . 
Infallible Marks of Good Milkers. Distinguishing 

CULTIVATION OF PYRETHRUM AND Marks and Characteristics of the " Bastard " and 
]\[anufacture of the Powder (Insect Powder). the " Bogus " COWl etc. Contained, wilo!I useful re-
SUPPLEMENT 2 9 9 .  Price 10 cents. marks on Bee Cu ture, in SCIENTIFIC AMERICAN 

HOW TO SAVE STRAWBEMIES IN A MILDEW 
SUPPLEIVlENT, No. I 3-5. Price l0 eents. 

Dry Hot Season.-SuPPLEMENT 2 3 4 .  Price 10 " AND MOULDS. -BY A. G. RULES FOR THE MANAGEMENT OF 
cents. Pield, M D. SUPPLEMENT 3 0 8 .  Price 10 cents. Laying Hens.-By Dr A. lIf. Dickie. A few sen-
HOW TO BUILD SILOS. -SUPPLEMENT INSECTICIDES. - .BY DR. H. BEHR. siblc rules which, applied to the management of 
242. Price 10 cents. SUPPLEMENT 3 0 8 .  PrICe 10 cents. laying hens, will insure a full supply of egg-s 

throug-hout the year. Oontained in SUPPLEMENT 
CHEAP ORNAMENTAL GARDENING. - 2 3 0 .  Price 10 cents. 

HOW TO DESTROY GRASS, WEEDS, SUPPLEMENT 2 8 4 .  Price 10 cents. SCIENTIFIC BREEDIN G.-BY J, D OA· etc.· SUPPLEMENT 206. Price 10 cents. 

HARVESTING CARROTS. - PRACTI· 
cal direction ; with two figures. SUPPLEMENT 206. 
Price 10 cents. 
T HE GRAPE CROP OF CALIFORNIA .-
SUPPLE�1ENT 1 64 .  Price 10 cents. 
THE LATEST ADVAN C ES IN FRUIT 
CultnrE'.-The War with Insects. Two papers of importance to the fruit grower. SUPPLEMENT 
1 6 5 .  Price 10 ccnts. 

A STIGMATISM BY 0 A BUCKLIN t.on.-An interesting paper on the scientific 
. .- " , breeding of domesticated animals-cspecially of �·�s. Illustrated .  SUPPLEMENT 3 0 1 .  Price 10 the horse, pointing out the astonishing improye

ments whicb, in reC'ent years, have been suocess-
A 

. ively wronght by intelligent and judicious selec-
g n e u l t u ra l  Mac h i n ery, E t c. tion. Contained in SUPPLEMENT 2 7 3 .  Price 10 

cents. The same number contains the pedigree 
PLO,VS OF ALL NATIONS.-AGRICUL- and performances of " Don Oossaek," with a por
tural Implements at French Exhibition from trait of the animal. 
Ohina, Spain, Italy, Denmark, Malaisia, and the THE PERFECT HORSE AND HOW TO colonies of Holland, with nine figures. The dis-

this treatment is persisted in for a few months, THE CASTOR BEAN PLANT. - BY ED-the diseased habit will be broken up, normal con- d B II . ]I[ h 

play of England, Prance, and the United States. Measure Him.-Being a description of the cele
Wheeled Plows. Comparative Merits of English, brated " Kentucky Prince," with table of measures, 
French, and American Plows. SUPPLElIIID,'TS 1 3 5,  and an illustrative diagram showing the application 
1 41. Ton conts each. of the System to any horse. SUPPJ�EMENT 29.  

ditions will be 'restored and become permanent, ' war a amo. ot od of Cult.ivatin!!" and Pre-
and tho disease will be cured. Contained in SuP- , paring for Market. SU£PLE�lENT 1 8 6 .  Price 10 
PLE}[ENT 2 0 7 .  Price 10 ccnts. The same number : cents. 
contains an able articlc on Typhoid Pever, by P. ' 'L'HE BEAN.- FABA VULGARIS. BY J, Maclagan, M.D. LOUIsa Reed Stowell, M. S.-Natuml History and 
DETER " <INATION OF REX AND T H E  Microscopical Structure of the Common Bean .'.L .L '-' , . With Twelve figures. SUPPLEMENT 246.  Price 10 Mental and Physical Inheritance of Children.-By cents. J Mortimer Granville, M.D. An interesting sum
mary of certain facts that have been observed 
and are now brought together by this distin
guished writer, g'oing to show that mtention has a 
promincnt part to play in the determination of 

THE PRESERVATION OF TIMBER . 
By J. W. Putnam. SUPPLEMENT 2 3 6 .  Price 10 
cents. 

sex, ,md in the revival or repression of inherited ' HOW TO MAKE HOT·BED FRAMES. forces, by an intelligcnt use of the laws of nature, 'Vith five figures. SUPPLEMENT 2 7 1 .  Price 10 and the importance of which is not yet evcn r:e- conts. cognized by physicians. Contained in SUPPLE
Ml'lC'{T 264.  Price 10 cents. An interesting article 
on the same subject, entitled " What Determines 
the Sox of Ohildren," is contained in SUPPLEME:NT 
2 6 .� .  Price ]O cents. 
WHEAT CULTURE.-BY MR. GIBSON, 
of Indianapolis. Wheat Growing in Indiana. Bene
jits of Olover turned under. Probable advantage of 
Alkalies. Importance of Perfect Growth of Straw, 
and How to Obtain it. Burning the Straw on the 
Pield. How to Treat Poor Olay Soils. Bone Dust, 
and Its Astonishing Effect. Gypsum. Nheat CuI· 
ture of New York and Maryland. Demonstratecl 
Valne of Analysis of Soils. Drainage. Selection of 
Seed. Average Prodnction per acre. Amount of 
Seed per aore. Causes of Loss. SUPPLElIfENT 1 5 5 ,  
Together with Seed;l and Seed-Pl�nting. Price W 
"ents, 

FRUIT CULTURE, LATEST ADVANCES 
in.-SUPPJ�EM.ENT 1 6 5 .  l'rice 10 cents. 
FERTILIZERS FOR CORN. -BY PROF . 
Atwater. SUPPLEMENT 1 6 6. Price 10 cents. 
FLORIDA ORAN GE CULTURE -SUP-
PLEMEN'!' 2 2 7 .  Price ]O cents. 
HORTICULTURAL NOTES. - NEW Ap· 
pIes, Pears, etc. - iJJscu8sion on Grapes - New 
Peaches - Insects affecting Horticulture - Insect 
Destroyers. SUPPLEMENT 2 7 5 .  Price 10 cents. 
BEET SUGAR IN FRANCE AND GEE
MANY.-Dy John Sparrow. Oultivation. Har
vesting. Advantag-es of Heet RaIsing. SUPPLE
!lENT 1 8 6.  Price 10 cents. 

Price 10 cents. PLOW EXHIBIT AT THE PARIS EX- THE GUENON MILK MIRROR.-THE 
hibition. A comprehensive article� with 24 illustra- external marks by which may be known the tions, describing a great variety OI plows, IlJany of amount of milk a cow will yicld and the length of them entirely new in this country. SUPPLEMENT time she will hold out in her flow. Full explana-
1 64. Price 10 cents. tion of Guenon's remarkable discovery, with an 
HARVESTING MACHINERY, -BY E. ig���t!ng

, 
Contained in SuPPLE!lENT 275 .  Price 

Samuelson. A discussion of some of the mach ines 
which are in practical use at the present date for THE HORSE. - PROPORTIONS AND 
harvesting crops. 1.  Mowing Machines .-'l'he cut- ConformatiQll of the Horse. Lists of Soientific 
ting- apparatus. General ieatures of oesio:n. 2. and familiar terms generally made use of to 
Machines for Harvesting C01'n, 01' Reaping Machines .- denote the parts of a horse. Accompanied by an 
BaCk-delivery reapers. Side-delivery reapers. 3. engraving' showing the outlines as well as the 
AutomaticS/lea/Binders. 4. Wire-Binding Mechanism. bony structure of a perfect horse, and the pro-
5. String-Binding Mechanism. Oontained in SUPPLE- ; portions and names of eaoh bone of the skeleton. 
MENTS 2 9 1  and 292.  Price ]O cents each. : Oontained in SUPPLEMENT 2 2 5 .  Price 10 cents. 
FLESH AND FAT PROD UCERS FOR . ON THE CARE OF HORSES.-BY PROF. 
domestic Animals .. -SUPPI,EMENT 3 02. Price 10 ! Pritchard, R.V.S. Showing the l'roper Oonstruction 
cents. I of Stables. Best Ploor. Lighting' and Ventilation. 
PLOWING BY EI ECTR ITY SUC

• Hay-racks. Watering and Peeding. Grooming and 
) '  . IC .- - I Exercise. Cracked Heels ' Lice ' Oolic ' Mnd Pever ' 

cessful cxperiments at Rermaige, Prance. 'Vith I Wind Galls. Also, in same nuu{ber, facts about im� 
one cut. SUPPLEMENT 2 0 1 .  Price 10 cen ts. proved Oow Stables. How to keep Cows cloan and 
MOWERS R 

maintain Pure Air in Stables. Increased Cleanli-1 . AND EAPERS, CLASSIFI- ness'and Convenience with Less Labor. Contained 
catlOn of.-By Dr. Alfred 1. Kennedy. With seven in SUPPLEMENT 1 23. Prioe 10 centil. 
cuts. SUPPLEMENT 1 84. Price 10 cents. 

THE HORSE.-HIS QUALJTIES AS 
SWEENY IN HORSES ; HOW TO CURE shown by his limbs. By Richard Hugh Hilhouse. 
-SUPPLEMENT 3 0 2 .  Price 10 cents. An article of great int.,rest to all horse owners, 
T I M B E R  TREES FROM SEEDS, 
Method of Raising. SUPPLEMENT 3 0 6 .  Price 10 
cents. 

CULTURE OF THE RASPBERRY. -A 
paper ccmpiled by Abel F. Stevens, giving a short 
history of the frnit; describing the species which 
are cultivated; telling how the soil should be pre
pared, the vines planted and pruned and protected 
in winter, followed by a description of the varie
ties best suited to climates like that of New Eng
land SUPPLEMENT, No. 192. Price 10 cents. 

BEST SHEEP FOR FARMERS .-SUP- Do m est i c A n i mals a n d  F i s h C u l t u re. PLEMENT 1 6 1 .  Price 10 cents. 

showing by means of diagrams the correct pose. 
and the faults of position, so frequently met with 
in combination in one and the same horse. By 
means of the key here given. misshaped legs, mis
placed feet, or bad action will be noted, and either 
counteracted or wholly avoided when mating 
since these deviations are the source of blemish 
and inflammation at the weakest points, and depre
ciate the value of the horse. SUPPLE�lENT, No. 1 9 5 .  

FIG OULTURE AT THE NORTH-A 
paper of interest to all fruit culturists, pointing out 
the fact tnat the Fig, although a tropical frnit, can 
be successfully grown in the ]\T orthern and Middle 
States ; that no crop will gh-e so certain and so 
large returns as this ; and giving practical directions 
for planting, pruning, protecting .. drying' the fruit, 
and uther information in regard to the subject. SUl'l'LEMENT. 1 7 1 .  Price 10 cents. 

NOTES ON TOBACCO. - BY W. K 
Glover. An interesting history of " the weed " in a condensed form, and treated under the following 
headings : Botanioal Origin and Description. 
Cultivation. History . Oonsumption. Revenue 
.\Ianufacture, eto. Process of making- Cavendish, 
Holl Tobacco, Cigars, and Snuff. 'l'obaeco-Ieaf 
Adulterations. Application in lIIedicine. Chcmical 
Composition. Use and Abuse. SUPPLEMENT, No. 1 96. Price 10 cents. 
SMALL GREENHOUSES. DESCRIPTION 
Of Several Greenhouses. with Cost, lIiodes of Hea.t
ing. Ventilation, etc. , with some Im(lrovements. 
SUPPLEMlCNT ] 5 0 .  Also, Plant Peedmg, a Model 
Farm in Normandy, Prench Porestry Experiments, 
and Rain Water Cisterns. Prico 10 ccnts. 

'1'0 RAISE CRANBERRIES IN THE GAR- CANARY BIRD S.-VAL UABLE DIREC-
den. SUPPLEMEN'£ 2 2 2 .  Price 10 cenU>. tions for the propel' selection of good Singers, and 

how to care for them. Oages, how they should be 
TWO GOOD LAWN TREES. - SUPPLE- constructed. fitted up, and cleaned. Proper and 
ment 2 7 5 .  Price 10 cents. b��i�fu�l��uP���E�T �4�� cps;;,c�f

10�����s. 
WATER SUPPLY FOR STOCK-BY 
Henry Stewart. How to make cheap, indestruct
ible wooden water oonduits for farm purposes. 
SUPPLEMENT 209.  Price 10 cents. 
WHEAT AN D HOW IT SHOULD BE 
prepared.-With Oue figure. SUPPLEMENT 234. 
Price 10 cents. 
MEDICINE FOR FOWLS AND HOW TO 
administer them .-SuPPLE!n;NT 2 3 3 .  Price 10 
cents. 
ALDERS FOR THE LA WN. -BY S. PAR-
sons, Jr. SUPPLEMENT 2 3 6 .  Price 10  cents. 

THE APPLE TREE B ORER.-REMEDY 
for. SUPPLE�lENT 1 6 7 .  Price 10 cents. 

VAI�VE OF ROOTS lWR MILCH CO W S . 
-SUPPLEMENT 2 6 2 .  Price 10 cents. 

WHITE PINE S  IN J\IICHIGAN, HISTOR'Y 
of.-SUPPLEMENT 302. Price 10 cents. 

P RESERVING SEEDS.-SUPPLEMEN'I' 
3 00 .  Price lO cents. 

A SHORT BIOGRAPHY OF THE l\o1EN· 
HADEN.-By Prof. G. Browne Goode, U. S. Fish 
Commissioner. A paper read before the American 
Associati,on for the Advancement of Science, Au
gust, 1879 . An essay full of Interest not only to 
the scientIst but to the gcneral reader. The fish 
here treated of is known nnder at least 30 populal' 
namesin this country, and IS of greatmdustrial iIIl
portance, not only for the oil which It yields. but 
also as a food, being uSf'd as such in either a fresh 
or salted state, or 111 oil ut: ler the name of " sha
dines." The habits of the fish are somewhat 
anomalous, and very little has hitherto been known 
or written about them. Contained 111 SCIENTIFIC 
AMERICAN SUPPLEMl'lNT. N" J. 9 4 , Price 10 conts. 

AMERICAN BACON AND "PORK -AN 

HOW TO MAKE TROUT PONDS . 
With one figure. SUPPLEMENT 2 4 6 .  Price 10 
cents. 
THE WINNER OF THE DERBY, 1 880.-
Portrait and pf'rformances of the trotter Bend Or. 
SUPPLl'lMENT 2 3 9 . Price 10 cents. 
THE STURGEON. - DISTRIBUTION. 
Method of Oapture. The Pishermen . Cu,·iar . 
American FpAcies. The Sturg'con in harness. SUP
PLEMEN�' 1 7 8 . Price 10 conts. 

THE CARE OF HORSES.-HOW THEY 
should be treated in Health and Disease. SuP
PLEMENT 1 8 5 .  Price 10 cents. 

TROUT BREEDING EASY. -BY J. T. 
King. Mcthod of obtaining a family supply of the 
fish at small expense. SUPPLEMENT 2 2 2 .  Price 
10 cents. 
TREAT�1ENT OF HORSES' LEGS. -SUP· 
PLEMENT 2 2 4 .  Price 10 eents. 
HOW TO TELL A HORSE'S AGE .-SUP-
PLEMENT 2 1 7 .  Price JO cents . 
BREAKING HORSES BY ELECTRICITY 
as practised in Prance.-With  one figure. SuP
PLEMENT 2 0 8 .  Price 10 cents. 

COWS AND T HEIR BUTTER. -A PAPER PINE TIMBER, EFFECT OF PROLONG-

interesting description of the American Bacon 
and Pork industry, giving carefnl statistics of the 
average production of the various sectIOns of the 
United States and Canada, with values of the pro
duct ; describing how the hogs are slaughtered 
and dressed for the market, how bacon is pre
pared, and how hams and sausag'es are manufac
tured ; and giving the cstimated annual product, 
value, and mode of manufacture of American 
Lard. Oontained in SUPPLEMENT 2 3 6 .  Price 10 
cents. BONELESS COD : HOW CURED AND 

prJ 'pared for market.--SuPPLEMENT 2 5 0. Price 
10 cents. 

of great interest to farmers and dairymen. SUP- ed Str""8 nn.-By Prof. R H. Thurston. SUPPLE-PLE�lENT 1 6 7 .  Price 10 cents. MEN'r 2 9 7 .  Price 10 cents. 
CULTIVATION OF BEANS. -THE EX-
perience of two growers in cultivnting beans as a 
field crop. SUPPLEME.NT 1 7  "' . Prioe 10 cents. 

POULTRY CHOLERA . - VALUABLE 
paper iRsnod by the A gricultural Department, 
Washington. SUPPLEMENT 2 98 . Price 10 cents. 

P�J;;!s;E�PP�E;�J�2
G

6· -2 . ON THE CULTURE OF TUBEROSES. -
SUPPLEMENT 3 1 0. Price 10 cents. 

THE SPANISH MACKEREL AND ITS 
Artificial Prop3g'ation.-A paper present.ed to the 
American Association for the Advancement of 
Science by Oharles W. Smiley. Description of the 
fish. Habitat and abundance. Method of cap
ture and sale. Market prices. Its mIgrations. 
Time of Spawning. Experiments in artificial 

REASONING FACULTY IN ANIMALS . 
-lly Joseph P. James. SUPPLEMENT 298 . Price 10 cents. 

CENTRIFUGAL 
Ad vantages of the 
PricR 10 cent.s. 
CALIFORNIA RAISINS. -AN INTER· 

hatohing. Pertili�ation of the egg-s artificially. : FLIGHT OF BIRDS, AND THE ME
Experimental apparatus. Practical results. Oon- chanical Principles Invol"" d.-By A. O. Campbell. 

PLANTING FOR PROFIT. -SUPPLE- �:��d,;��g::����:;�:�� ·ar:rw�e �� c����:t��� : Illustrated. SUPPLl'l>U'NCI.' 298 .  Price 10 cents. 
MENT 2 9 8 .  Price 10 cents. Ood : How they are Oured and Prepared for the i RATS GETTING RID OF.-SUPPLE-esting accollnt of the ri,e "nd progres. of the rai

son industry of San Bernardino, Cal. SUPPLEMENT 
232. Price 10 cents. 
METHODS OF KEEPING FRUIT. -SUP-

CORRECT AND INCORRECT THINGS in cotton.-Hints on Balino: . Storing. Classifica
tion, ctc. SUPPLEMENT 3 0 4 .  Price ]O cents. 

PLEMENT 1 5 9 .  Price 10 conts. BUTTER MAKING, HINTS O::-f.-SUP· 
HOW TO FEED HENS FOR EGGS .-SUP- PLE�lE:'!T 3 0 2 .  Price 10 conts. 
PLEMENT 1 66. Price 10 cents 
HOME M ADE 13y J. W. Pierce. 
cents. 

SUPERPHOSPHATES . 
RUPPLEMENT 1. 7 1 .  Price 10 

WAR UPON INSECT PESTS. -RULES 
adopted by the Cahfornia Horticultural Society 
for protecting fruit treAs and vines from insect 
ravages. SUPPLE!lENT 2 9 8 .  Price 10 cents. 

Market." I l\1EN� i9 3 .  Pricc 10 cents. 

POINTS OF A GOOD HORSE.-BEING FLOORS FOR H ORSE t:3TABLES. -SUP· 
the Report of the Oommittee appointed by the New ' i  PLEMENT 3 0 8 .  Price 10 cents. 
England Agricultural Socioty to decide upon Rnles , 
for Guidance of Jndges of Horses. The Points of POULTRY FARMING.-WITH FULL F.",... ...... l l nn('('. RiZf'. (""1 m,, Rvrnmf'trv of Body, Head page illustration of rare f'nw]s raised in Germany. 
and Neck, Eye and Ear, Feet and Limbs, fully de.. SUPPLEMENT 3 0 6 .  Price 1 0  cents. 

THE W1NNER O F  THE DERBY.-LIKE-
ness and per.formances of ti,e celebrated trotter, 
Iroquois. SUPPLEMENT 290. Price )O ccnts. 

scribed. Speed at the Trot and in Walking, Style 
and Action, etc., with the percentage allowed for 
each quality. The Standard, Biz and Speed for 
Matched Oarriage Horses. Gents' Driving Horses, 
Pamily Horses, Park or Phaeton Horses, etc. An gOW TO RAISE T.URKEY S. -SUPPLE· CULTURE OF RHUBARB OR PTE excellent Guide in selecting animals. SUPPLEMENT POULTRY CHOLERA. -GOVERNMENT 

:MENT 2 2 7. Price 10 cents. Plant.-By W. D. Philbrick. SUPPLEMENT 2 6 2 .  1 03. Price 10 cents. Paper on Powl Cholera. Its prevention and cure. 

HOW TO GROW TUBERO SES.-SUP 
Price ]O cents. ABORTION IN COWS. -BY L. FRANK. 

Valuable rules. SUPPLEMENT 2 9 8 .  Price 10 cents. 

PL�;MENT 2 0 8 .  Price 10 cents. CULTURE OF STRAWBERRIES · DI- Causes ; Prosted and Blighted Food ; Violent Move- DON OOSSACK - PEDIGREE AND 

ENSILAGE . -BY 0 B. POTTER . -THE 
rections for.-SUPPLEMENT 299 . Price 10 cents. ments ; Lead, Aniline, and other Poisons ; a Myste- l i!<pness of th is cplebrated trotter. SUPPLEMENT 

SMALL 
rioue Infection, and Important Facts ; Bacteria. 2 7 3 . Price 10 cents. 

COllditions of Success. The Preserving Pits. FiJ- 1 FRUITS - BY W. D. PHIL- SUPPLEMENT 1 3 2 .  Price 10 cents· 
ling the Pits. Mixhlg the Podder in the Pits. :i!up- · brick. SUPPLEMENT 264. Price 10 cen·s. ON THE CARE 0'" HORSES.-BY PROF. 

OBSERVATIONS ON THE SALMON OF 
PLEMENT 2 4 1 . PrICe 10 cents. 1 .., the Pacific.-HT' n. R. Jordan and C. H. GIlbert. 

ROSE FARMING AN ACOOUNT OF ' 
HOW TO PRESERVE SEEDS FOR Pritchard, R.V.S. ShoWing �he froper Oonst�uc�ion SUPPLEMF,NT 2 7 5 . Price 10 cents . 

. - • plantmg -SU,'PLEMENT 3 00. PricE' 10 opnts. of Stables. Best Ploor. Llghtmg and VentilatIOn. I 
the methods of growing roses and manufacturing ' Hay-racks. Watering and Peeding. Groommg and HOW TO MAKE A TRA WL. -BY T E. 
attar and rOSp-wnter in Bulgaria and India. SUP- 'I HARDY FLOWERS FOR MIDSUMMER. . Exercise. Cl'j1cked Heels ; Lice ; Oolic ; MndPever ; Parkins With Illustrations. SUPPLEMENT 269. 
PLEMENT 212 .  Price 10 cents. -SUPPLEMENl 299. Price 10 cents. I Wind Galls. Also, in same number, faots about im- Price 10 c('nts. proved Cow Stables. How to keer Cows clean and 
HOW TO CONTROL SEX IN ANIMALS. SMALL CONSERVATORY DESIGN . lnaintam Pure Air in Stables. n�reased Oleanli- WINNER OF THE DERB Y AND THE 
-By Prof. Thusy. SUPPLEMENT 21 1 .  Price 10 for. and description of the same.-SUPPLEMENT I l1ess .tnd Convenience with Less Labor. Contained Oaks.-Portraits of the trott in!!" h''''.es Sir Bevys 
cents. 224. Price 10 oent.<l. In SUPPLEMENT ] 23. Price 10 cents. and Portune. SUPPLEMENT 1 8 5 .  Price 10 cents. 
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CATALOGUE OF SOME OF T HE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 44 1 
'l'hese papers may be had at THE SCIENTIFIC 

AMERICAN Office, New York, or may be ordered 
through any Bookseller or NewsdealAr, In ord",,
ing. please be particular to specify tbe Number 
of the Supplement that contains the paper desired. 
Promptly sent by mail to any part of the world. 
Price Ten Ccnts each Number, 

C O S M O LOC Y .  
Ast ro n o m y, Mete o ro l ogy, Etc.  

VEN US, THE EVENING STAR. AN IN
teresting and valuable paper. By Camille Flamma
rion. Containing a resume, in popnlar form, of the 
latest knowledge concerning this wonderful 
planet, which is nearly of the same size as the earth 
and only twenty-six millions of miles distant from 
us. Induding "n account of the phases of Venus, 
its remarkable brilliancy, periods when seen in tho 
daytime, its density, probable atmosphere, climate, 
physical features, dedllctions concerning life and 
inbabitants," etc., with one illustratiou. Contained 
in SClEN'l'IFIC lunmICAN SGl'PLE)lEN1\ No. 1 7 '1 .  
Price 1 0  cents. To be  had a t  this o1Jice and of  all 
newsdealers. Tho f;l:1nle nurnber also contains a 
valuable paper by Alfrod M. Mayer, on the Measure
ments of the Waves of Light, with a drawing' and 
description ?f the mode of using the Spectrometer. 

DEFINITE CONCLU SIONS OF SCIENCE. 

THE DISTANCES OF CLOUDS .-BY 
Francis Galton. Method of determining the 
heights and distances of clouds by their refiection 
in a low pool of water, and in a mercUl';al horizon, 
SUPI'LE!I ENT 253 .  Price 10 cents. 

THE EARTH AS SEEN FRO}I THE 
other stars.-With six illustrations. SUPPLEMEX'l" 
25 2 . Price 10 cents, . 

GEOLOGY. - INAUGUHAL ADDRESS 
of President Andrew C. Ramsay at the annual meeting of the British Association for the Advancement of Science, August 1880, A mos! valuable and interesting paper, showing some of the latest researches III Geolog'y, and the important deductlons therefrom resulting, Contuined in SUPPLE)lEX1' 24S.  Priee ]O cents, 

URANUS,-CENTENARY OF THE DIS- EVIDENCES OF THE AGE OF JCE. -
covery of. Illustrated. B y  ' \\,". F .  Denning-, By Henry·Woodward, F.R.S. An  able and Instruc-
l!' R \. S S 3 0 3  P '  10 t tive Essay, with five illustrations, enumerating the • ." . . UPPI.gM ENT • rICe cell .s. present climat.ic variations, tho Geological fl.nd 
RAINDROPS, HAILSTONES AND SNOW-
flalres.-Explanations  of the phenomena by Prof. 
O. ]{eynolds. SUl'Pf,Bl\mN �' 3 0 6 .  Price 10 cents, 

C eogra p hy,  Ceo logy, Etc.  

other Proofs of the Glacial Epoch. Description of 
the Age of Ice as still seen in Greenland and upon 
the Alps, etc. Migrations of Man and Animals during climatic changes. A stonishing Volcanic 
Disturbances, and their bearing on Tempera.ture, SUPPLEMENT 76.  Price 10 cents, 

SATURN. -THE WONDER OF THE 
vYorlds.-An exceedingly Interest.ing Description 
of the Planot Saturn. By Camille Ji'lammari.on. 
The iInrncnse F:ize of Saturn, equal to 804: gloeos 
Jike our own ' its distanco from the Sun and1:Jarth; 
its great velocity, and the period o f its daily rovo
lution. The ring's of Saturn, their dimensions, 
"nd l"8spective distances from tho planet.. The 
disnovery of Saturn's rings by Galil60, and how 
he regarded the phenomenon. The first descrip
tion of the ring given by Huyg-hons. How the 
rings were regarded by G'tlileo's cootemporaries. 
Saturn's dhuneteJ', and thne of revolution around 
the Run. rrhe number of days in its year. 
'rho bands of Saturn, and their variability and 
l'robable nature. The remarkable differencos 
<.If density of the Saturnian globe ; only three
fourths that of water, and decreaSing toward 
the surface. The impossibility of one gaining 
any knowledge of the structure and molecular 
stute of the planet. The eccentricity of Saturn 
with respect to its ring-, and its canse The prob
able condition of life on Saturn. Possibility of 
the planet being inhabited by beings peculiarly 
fitted to endure the intense cold that prevails 
there. Fontenelle's speculations in regard to the 
inhabitants of Saturn. The condition of gravity 
at various points of Saturn's surface . Possibility 
that Saturn's inhabitants are fitted for an aerial 
life. Humphry Davy's curious speculations on this 
subject The nature of Saturn's rings ; and 
the prohability that they consist of distinct par
ticles revolving around the planet with different 
\'elocities, according to their respective distances. 
'l'he times of revolution of the rings around the 
planet as calculated by Laplace; Sir 'Villiam 
Herschel, and the author The gradual approach 
of the rings toward the planet, and the possibility 
that they will one day fall thereupon. How the 
rings appear to the inhabitants of Saturn, What 
kind of a light is reflected from the rings to the 
planet. How our oarth appears to the Satllrnians, 
Illustrated with one engraving', and contained in 
1lUPPLE �[ENT 1 92 .  Price 10 cents. 

Our Earth Motionless. A Lecture Proving that 
our Globe neithorRotates upon its Axis nor around UEN TR AL AFRICA. -BY REV. JOHN 0, the Sun, delivere.d at Be,:lin, by Dr. Shrepfer. The ::IIean8, n .D. An exceedingly yaluable and inte- ' CATASTROPHISM _ BY CLARENCE Pondulum Experlm�:mt of Le .. n FOuCOiult, and " hy rostiIw article !l'i" ina in a condensed form an im- Ki Add d I ' • 

d b f th S it is not a Proof of the Earth's DIUrnal Rotat lOn ", t' f ' f" .  t· . . , ., ' 1  t i·e ' .  ng. ress e !Vere e ore e heffield Th C t 'f I C f th E' �h' S h 'd [' !nense " moun 0 ll1 orma lOll 1l1 1 eg ,ll ( 0 " ' !,lC,l Scientific School Yale College. Catastrophism and e en 1'1 uga ause 0 . 0 '<11 , S ,� p orOl a ll1 gener'Il and to the central portIOn III pm'bcll- E I t' U 'f ·tari · A . . }<'igure R"jec�ed. Oth8: Causes ,of the Spheroidal lar-tl!at p(!rtio;, �oncerninll' )yhich OUl' know- b VOC�t���;o h��. oF";'�ld �����ds fH"tca/orrged Form. Dlfference o! Tlme of VlbratI�n of Pendu, ledg-e ls so Imperfect, ; <leSCl'lblllg the g"ological I� ortancePof Environment S
o

pp 
a, as rop 

8
C� hIm at Equator and �t the Poles conSIdered. TIme and ph3'sical formation of the country its climate a d 8 I P ' 10 t h ' U LIDIlENTS 

of Vibration of Pendulums varies with their Weight, ! its Pl'Od;'CtS, its inhabitants, and their customs ,  n 
• 

rIee cen S cac 
• The La",,:s of the Pendulum not Exact. The Yearly. , and habits, and showing what is now being done I RevolutIOn of the Ea:th, and th? 9ausos of the Sea- I by various nations to open up this rlch regi

.
on to POL YDAOTYL HORSES RECENT AND sons an<l Day and NIght . . Fal.sltlCs lll Astronomy. commerce. Illustrated with a map of Afl'iea. ! .  . . ' 

Sizes of the H,eavenly BodIeS mcol'l'ec�. Distances Contained in SUPPT,lcMFlNTS 208 and 209, Price I �xtlllct.-By ;Prof. O. C. Marsh. A va.luable paper, 
of the Fixed Stars all wrong, The eXIstence of an 10 cents each I Illustrated WIth 10 engravlllgs ShOWlllg the com-
Atmosphere on the Planets Denied. SUPPLEMEN'Jl c ,  parative morphology of the .teeth and anatomy of 
1 2 1 .  Price 10 cents. IGNEOUS ROCKS -AN ADDRESS TO 

I the feat of recent ,and extmot horses. SUPPLE
the Geolog-ical Section' of th� British Association, ! MENT, No. 1 8 S .  PrICc 10 cents. 

METEOIWLOGICAL APPARAT US . - 1880. By fLCliftoll Sm'by, LL,D . An important I 
Illustrations and descriptions of the instruments ge,?log-iual paper. Contained in tlUPl'LE}lEN�' 2 ,,5 5 .  HISTORY AND METHODS OF P.AL2E-
devised [llld constructed by Dahiel Draper. Esq. , PrICe 10 cents . ontclo""cal Discovery. Address delI'vered at the of the New York Meteorological Observatory, for .,. 
recording meteorological phenomena ; comprising- THE TREELESH PRAIRIES O F  THE Saratoga Meeting (1879) of the American Associa,.. 
the Self-ltecording Mercurial Barometer, the Sun West.-Hy Thomas Meehan. BIJP I'I,EMENT 29.8 . tion for tho Advancement of Science. By I'rof, 0_ 
'l'hermometer, "Tet and Dry Pencil Thermometers, Price 10 cent" . E. Marsh, President.. An important and valuable 
Direction-of-Wind Instrument, Force-of-'Yind paper. SUPPLEMENT, Nos. 1 9 3  and 1 94. Price 
Instrument, Velocity-or-Wind Instrument, and ASCENT OF CHIMBORAZO AND COTO- 10 cents each. 
Rain and Snow Gang'e, Seven engravings. paxi.-An exceedingly int.eresting paper read ' Contained in SUPPLEME1S 'l' 209. Price 10 cents. very recently hefore tile Society of Arts London, GEODETIC SURVEYS.- BY PROF. L. M. by 'Bd'rard \\Thymper, g'ivinl;\' an account or �h() Haupt. With one figure of on easily constructed author s ascent of the two lofty volcanoes Clnm- , heliotrope. SUPPI.EMllNT 1 6d .  Price 10 cents. borazo and CotopaXI, for the purpose of setthng' I 

THE SUN. -BY PROF. S. P. LANG
ley. of the Allegheny Observatory, Pa.-A valu
able and instructive series of articles, giving an 
account of all that has been discovered in regard 
to our luminary up to the present date, and the 
means by which such discoveries have been made, 
Including the distance of the sun from the earth ; 
his diameter ; the sun spots, how observed, and 
their supposed relation to the weather. A de
scription of a total eclipse ; the chromosphere and 
the inner and outer coronas, and their supposed 
composition. The sun's surface and the appara
tus for studying it ; the polarizing eyepiece ; the 
filar micrometer. The faculffi and their wonder-

THE ZODIACAL LIGHT.-AN INTER 
esting abstract ' of Fathor Marc Dechevren's 
remarkable memoir on the subject of the zodiacal 
light, the phenomena of which have hitherto been 
so little understood, but are now, through the 
laboI.'s of this invcRt.igator, made much clearer. 
Illustrated with one engraving, showing the as
pect and position of the zodiacal light at the win
ter and Slllnrnor solstices und t he vernal equinox. 
Contained in SUP}'LllMENT 2 4 1 .  Price 10 conts. 

M A R I T I M E  :METEOROLOGY. - BY 
Thompson B. Maury. A valuable paper for navi
gators, embracing ' Classification of the winds 
of the globe. The laws governing the origin and 
movements of cyclones or hurricanes. Hints for 
handling ships in or near cyclones. Researches 
in ocean moteorology. Contained in SUPPLEMENT 
270. Price 10 cents. 

ful beauty. 'rho spectroscope in solar work. THE GIANT OFTHE WORLD S-BY CA
'I'he principle of the spectroscope explaine.d ;  mille Flammarion. A description of the colossal /low the spectroscope is constructed. Descrlp- planet Jupiter; its diameter, circumference, mass, tions of Kirchhoff's and Young's E!pectros(Jopes. i velocity, and distance from the sun and earth ; the How the apparatus is used, KIrchhoff's and I length of its days and years; the curious specula, Bunsen's maps of the spectra. Fraunhofer'" . tiODS that have been made in regard to its inhabit. latest forI!" of t�e spectroscope. Mr, H�Ithel'- ants; its meteorological conditions; its curious bands, furd's rulmg engme. Substances fonnd m the i their number and appearance and probable constisolar photosphere by means of the spectroscope. tutlon' the time of the planet's rotation as ascer. 'rhe sun's radiant energy. Definition o.f radiant ' tained'by different observcrs; probable geological enot·gy. Different methods Of. mcasurmg !leat ; state of the planet at the present time; the probo the calorimeter of Violle ; Pomllet's pyrhelrome- ability of its being inhabited and speculations as to tel', The tempera�ure of t�e . sttn's sllrfa,ce as the nature of the beings who dwell upon It; the ostlmated by varIOUS phYSICIstS. The SImple planet's four enormous satellites, tbeir days and burning lens ; the polyzonal. burning lens. 'I'he seasons, and the probability of their being inhabitimmense s,?,;,rce of ,Po",,:er m the sun's rays, .and ed; aspect of Jupiter as seen from his satellites ; the probabIlIty that It wIll at some day be �tlhzed how the sun appears as viewed from the satellites; as a substitute for our present fuels. ErICsson's the earth as it must appear to th,> inhabitants of solar caloric engine, and its eapacit.y. M. Mouchot's .Jupiter. Illustrated with one engraving. Con. apparatus for utilizing the s,?lar energy • . The tained in SCIllNTH'IC A�IEiuCAN EUPPLEMENT , No. practical bearing of this questIOn on t.he mdU8- 196. Price ten cents. '1'0 be had a" . .  uisoffice, and tries of the world. IllLlst.rated with thirty-three from all neWSdealers. engravings. Contftined in SUPPLEMENTS 2 1 2, 
2 1'4, 2 1 6, 2 1 '1, and 2 1 8 .  Price ]O cents each, 
or 50 cents for the series. ANOTHER WORLD INHABITED LIKE 

our own. A most interesting description of the 
THUNDERSTOR}IS. -BY PROF . TAIT, planet Mars and its satellites by that renowned 
_in interesting lecture, showing : The prom i- astronomer and brilliant French writer, Camille 
nent features of a thunderstorm. Electricity in Flammarion. �'h(1 planet Mars, which comes next 
the air. Electricity from rain drops. The lill'ht to the earth in order of distance from the sun, has 
of lightning. Motion and power of electriCIty. been the objoct of especial study with the author, 
How electricity is distributed on a conductor: who was desirous of finding therein a confirmation 
How lightning rods operate, and how they shou' �_ of his theory of the plurality of the inhabited 
be connected with the soil . Lightning flashes worlds, Some of the more important points treated 
several miles long. Effect" -of lightning. The of are : The atmosphere of Mars, and its clouds ; the 
nature of thunder. Globe lightning. Water the geography of the planet ; its snow-clad poles ; the 
chiof agent in thunderstorms. Theories as to the analogy of the martial climates with those of the 
sources of electricity of thunderstorms. Con- earth ; the red color of the continents of Mars. and 
tained in SUPPLEMENT 254. Price 10 cents. the green color of its seas ; the author's theory that 

the red color is due to the peculiar hue of the vege
RECENT STUDIES AMONG THE STARS tation of the planet,; �he meteorology of Mars 

. ' shown to be very SImIlar tl' that of the earth ; -By Prof. Isaac Sha,rpless. � l�cture q.elr�e:ed Mars, like the earth, the former seat of interior �lt �he Acaqen,ry �f Fme A�ts, I h�ladelphI�, g1Vll�� geolo/!,ic cba1.'ges ; map �f Mars as constructed by .m mtores�mg account of the results that ha, e I the author after comparmg more than I,Ceo tell'. been obtamed from a close st"!dy of the solar scopiC drawings , the diameter and superficial ares system m recent
. years. ;rhe �ar�abl� stars, 'l'?e of .Mars i i�s density ; force of grav�ty at its surface ; substancc of stars, Th.e colms o.f the stars. St,�r bemgs lrvmg on Mars are necessarIly only Gne-thirq structure. The condItIOn of thmgs on th� S�I- I as heavy as terrestrial bC'ings ; conclusions of the face of the star.s . . Sun. spots and magnet.lC d,S- i author that the inhahitants of Mars are fitted for turbances. V�rratIOns In brrghtness. �IotIOns of . flying in its a tmosphere ; the satellites of Mars stars. The M,lky Wa:y. Cornets. . The deve.lop- their minute size, and their periods of revolution : !nent of stars and theIr �estrllctron. Contamed Illustrated with two engravin/!,s. 13T;PPLEMENT. m SuPPI.EMENT 2 '1 3 .  Prlce l0 conts. '1[08. 1 '1 5  and 1 8 0. Pricc IO cents ('uch . 

PRESENT CONDITION OF ASTRONO-
mical Science,-Ry Asaph Hall. Paper read be
fore the American Association for the Advance
ment of Science, giving the present statlls of 
astronomical science, and pointing out the sub
jects that need fuller investigation, and to which 
astronomers should give more attention than 
heretofore Contained in SUPPI,EMENT 24'1 , 
Price 10 eents. The samo number contains an 
abstract of an interesting report to the Chicago 
Astronomical Society on the plaret .Jupiter, by 
Prof. G. W. Houg-h, illustrated . 

NEW METHOD TO DETERMINE WIND'S 
Velocity, and to Test the Correctness of Anemome
ters.-By John H. Long. A Paper read before the 
Kansas Academy of Sciences. One Cut. SUPPLB
MENT 1 1 0. Price 10 cents. 

METEOROLOGICAL REGISTERS,-By 
M, Marie-Davy. Description of the vario�s me
teorogical apparatus used at the MontsourIs Ob
servatory, embracing: The Registering Barometer, 
the Barograph, the Micrometer for reading eurves 
traced by the Register, the Thermograph, the 
Psychrometer, the Earth Thermometer, the Acti
nometer, the Atmograph, and the Anemograph, 
Illustrated with 5 engravings of apparatus, and one 
d iagram, showing specimens of curves made by 
the various registers. SUPPLEMENT, No. 1 9 8 .  

DISTRIBUTION OF LAKES IN THE 
United Rtates.-By Prof. John Le Conte. SUPPLE
MENT 232.  Price 10 cents. 

AIR THERMOMETERS, NEW.-BY D .  
vYinstanlcy. With three figures. SUPPLEMENT 
263. Price 10 cents. 

FOGS AND THEIR C AUSES. -BY R. A. 
Proctor. SUPPI,EMENT 1 '1 3 .  Price 10 ccnts. 

)1E)WRABLY 
interestinl!' record. 
cents, 

COLD WINTERS,-AN 
SUPPI.EMENT 1 69. Price 10 

:M:ETEOROLOGICAL REGISTERS,-BY 
Marie Dary Description of the various ingenious 
meteorological apparatus employed in the MOil" 
sou vir Observatory. 'Vith six fignres. SUPPLB
MllNT 1 9 S � Price 10 cents. 

NEW DYNAMIC BAROMETER. -DE-
scription, wit.h two cuts. Showing details of con
struction. SUPPLB�1>JN'l" 2 0 '1 .  Price 10 cents. 

ORIGIN OF TE:�IPORARY AND VARI
able Stars.-ByProf. Bickerton. SUPPLEMEN'l' 1 63 . 
Price 10 cents. 

CLOUDS. --BY PROF. S . A. MAXWELL. VOLCANOES 0.\<' THE PACU'W CO AST 
An interesting' and lucid exposition of the n!lture� -By S. F, Bmmons. SUPl'T,}OMEIST 1 76. Price 10 causes, and laws which goyern the formatIOn of conts clouds. Nature of clouds, Theil' clas.ification, ' "  
Process of cloud formation and transformation, THE AURORA. BOREA.LIS AND TELEThe stratus. 'l'he eumulus. The cnmulo-stratus. 
The nimbus. The cirro-stratus. The cil'ro-cumu- graph Cables. SUPPLEM�JNT 2S S . Pricc 10 cents. 
Ius. Cirrus. Effects of clouds. Direction and 
motion .  Importance of the study of clouds. JUPITER -BY PROF G. W. HOUGH. 
Contained in SUPPT.EMlilNT 260 , Price-lO cents. SUPPT,t]MENT 2 ,1 '1 .  Price 10 cents. 

the disputcd question whct.her man can become ' 
so habituated to the low prCSSlll'e existing a! such UNDERGRODND SURVEYING :--NEW heig:hts as to be able to lh'e thero without in(]o�- ! Tns1rlllnpnt. the With three figures, SUPPLEMENT Y('nH�llce an9- do useful w?rk. �rhe author .s , 27 1 . : Hxplaining-ts. aeeount of hIS voyage contaln� Jnuch gcograpln- I � -

ual and ethnological infol'lnatinn that iR llot g'cn-
orally known. Contained in H Ul'l'L"MEN" S 2 7 '1  I· THE DISCOVERY OF UNDEHGROUND and 2 7 8 .  Price 10 cents each. Springs.-By Daniel Uamee. I';xplain ing the prin-
".TODERN P ' LEONTOLOG"T ITS PRE I' ciples oj' the art of tracif!g underground vein� of iU ..L'-1. . .L ,  - water. Wlth one figure. SUPPLEMENT 269. PrIce 
sont Condition and Future Task.-Ry Prof. Carl 1 10 ccnts. 
Vogt An interesting paper, in which the author 
passes in review the being'S that liYcd in earlier ', times, and points out the propcr method of study- THE flALTPETER CAVES IN VIRGI
ing thAm at the present day, and that, too. in a I nia,-By H. Haupt, .Jr., M.D. SUPPLEMENT I S 4. 
manner essentially different from the one 'lsually : Price 10 cents. 
followed, inasmuch as he tries to prove the rela- I 
tion between the extinct types and the modern ' 
representatives of the organic world, which he I THE GEOLOGICA L  HISTORY OF THE 
elaims can be proved by generation and descent North American Flora.-Hy J. S. Newberry. l::iup
without calling- in the interyention of a special 1 PLE:>LE"'T 2 4 5 .  Price 10 cents. 
power of creation existing separate from the 
org·alllsms. A powerful argument in favor of the ' THE GEOT O GY OF COAL BY PROF doctrine of evolution. Contained in SUPPLEMENTS . '  ' . .  -
2 4 9  and 2 5 0. Price 10 cents each. Green. SUPPUJME>l T 1 '1 3 .  PrICe 10 cents. 

THE FOSSIL FOREST OF THE YELLOW- TEXAS IN ITS GEOGNOSTIC AND S'l'ONE NATIONAL PAHK, By W. H. Holmes. Agricultural Aspect, By J. Boll, SUPPLEMENT A very interesting and valuable paper descriptive I S O .  Price 10 cents. 
of the remarkable H Voleanie Tertiary" forlnations of thc above region, 5,500 feet in thickness. Illus- ROPINESS IN BEER-ITS CAUSE AND trated by an engraving of the north face of Ame-
thyst mountain, 9,400 feet high, the river bed 6,700 ft. Prevention. SUPPLIDUlNT ][ 9 5 .  Price 10 cents. 
high, showing the position of the multitudes of an-
cient fore.t tree trll11!<8 of gigantic size turned i,!to ASCENT OF CIIIMBORAZO AND COTstone, and n�nv stan?lIlg on th� chffs, t ogether wIth , opax i . By Edward Whymper. SUPPI,EMENTS 2 '1 '1  m!1ny �ther mtercstmg g(eologlCal pal·tlCular8. C�n- I and 2'1S .  I-rice 10 cents each talned III SCIENTIFIC AMERICAN SUPPL]j]M�-::NT, No. . 
I SO. Price 10 cents. I EXPERIMENTAL GEOLOGY. - T H E  
THE GEOLOGICAL ANTIQUITY OF art�ficial pr�duction of calcareous pisolites and 
Flowers and Insects.-By .J. E. Taylor, l!'.G.S. A ��i�������.� one figll1'o , SUPPLE:M:llliT 286. 
plain, comprehensive review of the subject, bring_ 
ing forward many instructive facts; with six illus-. I 
trations. The invariable correlation betwcen in- B I O LOC Y ETC sects and flowers. How they are fossilized. Fossil , , .  
Botany, Geological Evidences of Evolution . Cor- 'I ZOO l og respondence in thp succession of Animal and : y. 
Vegetilble life. Flowilrs necessary to Insects, and 
Insects necessary to Flowers. Insects and Plants THE CA RPET BEETIJE AND OTHER in the Devonian, the Switze,rland Has, the Eqgjish domestic insect pests.-An interesting and inStonefield Slate, the Tertmry Strata, the Coal structive paper rAadbyDr. H. A. Hagen beforethe Meas,,!res, a Greenland al!d other formatlOIM. A Boston Society of Natural History. Giving the Pe!,ulIar Aspect of EvolutIOn. SUPPLEME."IT 1 20. complete natural history of the new carpet beetle, Price 10 cents. , where it came from originally, how it has spread, 
'l'HE CAN 'TONS OF T HE COLORADO I its destructive habits, �nq how its ra.vage� may be ; ,- prevented. "\ descrIptIOn of the Attagenus Co,npiled from the Heport of Prof . •  T, ·W. Powell, Mogatoma-a new relative of til0 carpet lieetle Geologist in charge of tho Geog-raphical and Geo- . just as destructive, and which, althou&;4 il'Qt well logical Survey of the Tenitol'ies. With :Forty-eig-ht known to the public, ,. :'eally equally as'i:lOmmon Engravings. History of the Original Exploration. as the lattor. 'l'he Common }'lea and its rapid A peculiarly Exciting and Dangerous Voyage, increase during the last few years. '!'he recen� Strange and Gig-antic Scenery, with Engravings of increase in the number of Cat moas and the Green River ; Parl1nuweap Canon ; Gato of I.odore : annoyance that they have <laused housekeepers Marble, Gypsum, Kanab, and Grand Canons ; Mouth in the Eastern States. Fleas in Poland and the of the Little Colorado ; Geography of the C<llorado remedy against thcm in that country. POlibh Rivor Basin, with large Map. Strange Geological Flea-traps described. 'l'he present varre ty of the Features ; the Buttes, the Bad Laads, the Hog-back Hesshm Fly and Wheat :Midge. How insects like Valleys, the Terrace Cliffs, and description of Faults plants, are introduced into and distributed and Folds. Land of Standing Rocks, Island Monu- through lIew countries. The home of the Cockment, Grottoes, Towers,Amphitheaters, and Caves. roach. and the insect's immigration westward. Stupendous Dcnudation by Rains ; Mountains 'J'h& introduction of plants and insects by emiCarved from Level Plains. A Land of Grotesque grants, and the gradual change of a country's Monuments. and its Strange Geological History. insect fauna by a chang'e of its flora, Butterflies With brief account of the Indians of the region that have made the trip around the world. Inand their habits, and of the Interesting Archffiolo- sects constantly brought from Burope by steamgical Relics of an Ancient Unknown Race, SUP- ers ; the grain weevil, the "ice weevil, and the 
PI.EMENTS l I S, 1 2 1 , 1 24, 1 3 1 , 1 3 5 .  Price 10 asparagus beetle. Contained in SUPPLEMENT cents each. 1 6 1 .  Price 1 0  cents. 
MT. RANIER OR 'rAKHOMA.-A DE. 
scription by Hazard Stevens ef his ascent of this 
remarbable Volcano in Washington Territory. 
This nal'l'ative, of absorbing interest to both the 
Naturalist and the general reader, gives the :}eo_ 
graphy of the region ; the 'roils, Perils, and A dvel!l
turcs of the expodition ; Discoyery of a Cavern in 
the Crater; A Night in the Volcano ; 'l'he Stupen
dous Glaeial System of the Mountain and the vast 
Rh-or it Feeds. SUPPLE)IENT 5 9 .  Price 10 cents. 
ANCIENT LIFE iN AMERICA. - AN 
address, by Prof. O. C. Marsh, recently delivered 
before the American Association for the Advance
ment of Science, Nashville, Tenn. Prof. Marsh, 
who is so widely known for his remarkable Western 
Discoveries, especially of American Fossils, presents 
in this address a connected history of the dawn and 
progress of Life in America, as shown by the latest 
deductions of Science, and confirmed by his extra
erdinary Geological Collections. This paper is full 
of fresh information, and forms one of the most 
interesting and valuable contributions to scienee 
ever given to the public. SUPPLEMENTS 90 and 91.  Ten cents eaeh. 

DIAMONDS AND OTHER PRECIOUS 
STONES.-The Diamond Fields, Entertaining His
tory of the Regent, the Koh-i-noor, and other 
famous stones. Sapphires, RUhieshTopazes, }<Jll1-
eralds, Beryl, Aquamarine, Cymop ane, and Tur
quoise. Corundum, Hock ('rystal, Amethyst. ,['he 
remarkable ingenuity expended in producing false 
stones. Their Tests, etc. 1OUPPI,",MBN'£ 1 04 .  Price 
10 cents, 

PYRETHRUM TIlE BEST INflECT KIL-
ler.-Directions for raising the plant. 'Effects of 
the powder on various insects. Effects of the 
fumes of burning Pyrethrum. l"UPPLEMENT 241 
Price 10 cents. 

HOW THE CHAMELEON CHANGES 
Color.-WitpFour cuts. SUPPLEMENT 1 5 '1. Price 
10 cents. 

LIGHT - EMITTING ANIMALS. - BY 
Prof. Martin Duncan, F.R.S., etc. A paper descrip
tive of the various lower forms of animal Ufe 
which bave the power of emitting nllo!i\)ooy<:s
cence. The anatomy and the luminosity" of Nocti
luca, Phosphorescenee of the Hydrozoa;·Medu8ID, 
and Actinidffi. The extraordinary luminosity of 
the Alg-yonarian, Pennatulidffi, and Gorgonidffi. 
PauJPri's interesting studies of the latter. The 
grand display of phosphorescellce in theprrosoma; 
.anat.omy of the animal. Pholas and Its light. 
�Luminosity of the sea-slug' phyllirhoo/ and of 80111e 
of the ophiurians. Luminous crustaOt'a, Ce.rtain 
light-emitting' myrapcds, The grand luminosity 
of the two families of beetles-lampyridffi and 
elaterida'. The pl"Obable caUSf)S of animal lumi
nosity. Illllstratprl with twelve figures. Cofttained 
in SUPPLEMENT 1 9 '1 , Price 10 cents. 

EYE LIKE SPOTS IN FISH]}S<-JLLUS-
tmted. lly Prof. F. Jeffry Bell., M_A. SUPPLEMENT 
3 0 1 . Price 10 oents. 
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_\.NE1�Y8':'�(8',E,�y��:�0� J,!l!a���E������ : THE HORSE BOT-FLY. - A  COMPLETE ON THE FERTILIZATION O F  THE . THE DETECTION OF FORGERIES BY 
throLgh any Bookseller or N€\�sdealei's. In order- life history of this !lread"(� horse�' pcst, from the Yl1 eca,-A paper read before the American ASso- ! t h e  Mieroscope.-A new method. By Prof . . J. H . 
lng, plett"e he particular to specify the Number , egg sta.t� ul! to tne . perfect fly ; .foll,!wed by a ciation, Aug'usi, 187�, by Professor Thomas i Wythe. SUPPLEMENT 2 5 8 .  Price If) cents. 
of the t up )lement that contains the paper desired. , short hte history of another alhed toe o f  the Mcehan , showing that the elaborate and wonder- i PromptlY sent by mail to any part ')f the world. ' h,?rse - the J�emOl:rhoidal Bot-fll�. Illustrated fill ing'cnuity of the Yucca Moth in applying' FILARIA IN THE EYE. -BY CHA S. S . 
Price Ten Cents each Number. With twenty-four figures of the fllCS as seen at p.ollen to theylant for .the . pu,:poses of fertiliza- : Tu rnbull, M.D. A valnable coptribu tion to the different periods of their transformations. Con- tIOn as described by sCientIsts IS w holly unnece.s- . su hject of Helminthology, giving a com plete a n d  - --- - - --- --- tained in SUPPLEMENT 2 1 2 .  Price 10 cents. f'ary ; and t�at, moreover, former assertIOns Ill ! m inute account of a living worm found in the eye Zoo l ogy . regard to thiS matter ary more or les� c1T�me'.lI1S, ' of a horse (the third case only which is kno wn to 

THE REASONING FACULTY OF ANI- and not sUPI�orted . by facts. Contumed III f'up- have occurred in thi� coun try) ; along with a full [3 I L K · P R O D U e I N  G BOJ\'IBYCE S  mals.-By Joseph F. James. An interesting paper, PLE)1EST 1 9 1> . PrICe 10 cents. hibliography of the subject of this class of para-Reared in 1880.-A valu ahle paper b y Alfred in which the author contends that instinets III ani- sites, some of which occasionally inhabit the Wailly, detuilillg' the results o.f the a�thor's experi- mals are not of divine origin,  but come into exist- A BOTANIST IN SO UTHERN CALIFOR- human eye. Illustrated with four figures of til( '  men.ts �nrlllg the ycar 1880 III rearmg and � cch� , ence in obedien ce to natural laws, and in many nia.-By Joseph F . . Jatl1e�. An interesting " <.lOoun t Filaria worm. Contained i n  SUPPLEMENTS 1 6 8  matl�lg ! n England varIOU S g,,:n�ra and spcelC� of I eases o ught to rank with the reason of man. Con- by a well-known botanist of his herborizations ' and 1 69 .  Price 10 cents each. exotic Si lkworm moths, and g'lvmg some practICa l ! taincd ill SUPPLE�[ENT 2 9 8 .  Pricc 10 cents. amidst the magnificent vegetat.ion of Californ ia ; ! suggestions Oil collecting and rparing these in- , with an enumeration and popular description o f PLANT AND ANIMAL LIFE.-BY PROF. sects, �nd on packing t�e Ih'ing cocoons and p upae ' SUALE INSECTS _. BY PROF.  COM· some of the more beautiful and characteristic A. It. Grote. A highly instructive and interesting fOJ: shipment. Contamed 111 SUPPLEMEN'l' 2 8 2 ' 1 stock . Natural histor;' of the scale insects. The plants obscrved by him. Contained In SUPPLEMENT lecture, illustrated with 20 engravings, and giving PrICe 10 cents. Forms o f  Scale Bugs which o�cur on the Pacific 2 4 0 .  Price 10 cents. in a popular style a full  exposition of the phenom-
ON NOCTURN \L :\'l'1 fMALS B Y  . Coast. How the Scale Insect I S  Spread. Methods ena of Life from its first manifestation in the very 1 .  . - I of Preventing the Pest and Hemedies for Exter- THE VARIOUS SPECIE S  OF RH'GS lowest organisms up to its perfect development James Murie, M.p. , ]<'. L.�.  An explanatioll of ' minating' it. The Sm"ut Fung u s  associated with ' m man. Plants and animals made out of the atsome of the pecu liar phenom,,:na observable among- Scale Insects on Orang-e Trees and Oleanderf', and and their Beneficent and Toxical Effects.-By Dr. mosphere. Life invariably associated with motion. n.octur!,al bl l'ds and mammalia , preceded by a c?n- what Causes it.  How to . destroy the Fung·us.  '1'. J. W. Burgess. Botanical description and prop- The development of life. Protoplasm. Growth of BlderatlOn of t he senses and sensory organs of a few Contained in SUPPLEMENT 2 6 1 .  Price 10 cents. crtics o f  the different species of a genns of plants plants and animals. Organisms that are neither of the illferior invertebrata. The sarcode of the �h�\�hbe��}fJ�;f (�,?1;,i��'e��e,;;,gh OI�'ei��e��,�lU�� plants nor animals. LEthaliU'ftl. Difference be-protozoa aud its sensitiveness to impressions. Me- FELONS. -BY T. C. BRANNON, M.D.  I I I  b k t h . .  RI twecn plants and animals. Spontaneous genera-duSlP nnd t h eir rudimentary sensory organs. Sea- race, s lOU ( e nown 0 e yery p YSlClan : Ill;; ' t,·on. Bathybius. Protamffiba. Multiplication o f  blubbcl's and their extreme sensith'eness t o  light. -A simple treatment for aborting' this painful cotinus ; Rh us coria ria ; Rh u s  sllccooanea ; HllIls Fresh Water Amooba. Growth of Hed Snow. h h disea'S!', and which has been used w ith great suc- metopium ' Uhus semi 'lhta ' Rhus aromatica ' . TAhe PII:edfereSnce for dtarknel sMs alsl s owndaCmontg t e cess by the author for the last twenty-three �·ears. Hhu s glob'ra ; and Rh�'s ' to':icode;'dron . Co;,2 Structure and growth of Bryopsis. Description of nne I s. ome noc urna 0 nsea an rus aeea. How to diagnose a felon. Treatment. Contained t · d ' S 2 7 3  P ' 10 t Euglffina. Eggs of the higher animals have fiJ;St Arachinda. Myriapoda, and insects that carry o n  in SUPPLE)IENT 2 4 3 .  Price 10 cents. ame III UPPLEMENT • rICe cen s. the Amoobn form, and snbseqnently divide like their life occupations in darkness. The nocturnal Euglffina ; what the ultimate stage is to be, whether habit of one creature show n  to superinduce the 

THE PREPARATION OF SKELETONS FRAGRANT WOODS. -BY P. L. SHI- Euglffina, Amooba, fish bird, dog, or man, not to necessity of similar habit in the other. 'l'he enem y monds. An exeeeding-ly i nteresting and comprc- be determined from the orl!'anie contents of the of one m llst stir betimes to seek its prey, and thus for Museum Purposes.-By Prof. W� H. Flower, hensive account of the various woods of the original egg itself. Science III detecting the profrom clm's to class the nocturnal hab i t  is transmit- F R c\ Simple Practical Directions giYing tlte world which ha\'e fragrant properties; giving' I cess of evolution asserts the unity of all Natl'lre. tcd. Noct urnal birds. 'l'he Apteryx an d its habits. sel'l:l'l�1 Methods. SUPPLE)lENT 1 0 6. Price 10 cents. their botanical orig-in, the country from whcncc n.-Cell formation. All eggs are but specialized The Npw ?'eilland Nig'ht Pur l'Ot. The Western obtained, and the purposes for which they arc cells. Developme�t of the Sponge. Cell develop
G rou nd Pa l'll kpet. 'rhe Owls. The Nightjal's. THE E N E�nES OF BOOKS. THEIR NAT· used. Contained in SUPPLEMENT 1 7 2 .  Price 10 ment as it appears lll the class of w.orms. Devel-Ma m m a},, : Th e  C"t Tri l le. The Grysbok. The Ele- nral History, their Havages. How to Destroy'l'hem. I cents. opment. of the tape 'Y0rm . The higher worms-plant and Tapil·. The Star-nosed l\lole. The Bats. The Cockroach, the Deathwatch, the Weevil, the I the AsCl�lans and their embryos and larvffi. Verte: The Yampires. The Lem ur. The Pot to or Bush Tabby Moth, the Sugar Louse, the Brazilian Tra<;a, I MEDICINAL PLANTS.-CULTIVATION bra.tes Wlt? no skull, nor bram, and n� �rue heart , Dog, and the Slow Loris. 'l'ho G reat-eared Jayan and their Larv>c, described and illustrated with I ()f 1· II L,· ncoln" I,I· re. Pe )erml·nt. D,· I I . Carawa". the AI!'phlOxUS I!n? lamprey. DescrIptIOn of th<il Ta l'si lls, African G lIlagos, and Great-eared Aye-Aye I ' 0 PI ., AmphIOXUS OrIgm and development of the ner of :Mailag·asc.{I'.  'l'he DOllroucouli . Summary of twe ye Qgures. SUPPLEMENT 1 3 8 .  Price 10 cents. Rose.'n�l·y. Hellb�n';.. B�lIadonna. �con�te, pte. VOtls system: The relative ranks of animal group; tl.�ti�1�n��i;;; ::I�\'o �2���t�e��e:,��lumg�tr����'��:?�i: CHA�IELEONS. -BY PROF. J. REA Y �;'ic� 'lt�c��lmes, 

I.L.S. 
SUPPLEMEH 3 04 . ���rg����r. t�h�b��������Yi�f��si;;J�!: tim'" engraving'S. Containe'l in SUPPLE�mN'r I Greene, ]<'. L.S.  A yery complete and i nteresting 

WA'q T�PON I"TSECT PESTS.-"UPPLE- galops stage. The Toad and its transformations. 1 9 9. Price 10 cents. accoltnt o f  this sing'l I lar fami ly of reptiles ; de- H LJ�, 0 Comparative structure of the legs of the toad and I scribing their remarkable characteristics as exhi- MENT 2 9 8 .  Price Iv cents. . bird, and the wing of the lattcr. Ancient .birdS EELS. - A \TERY O1I A S. COl\iPLETE ! bited in the stl'llctUl'e of their eyes and tongne and with teeth. The succession of animals in geologic a rticle o n tho su bject o t '  these portant food I won derfld changes of col,!r ;. their l!l,?de of life. ip EUCALYPTUS GLOBUL US. -SUPPLE- ages. The more fossils we find, the more clearly fisheR, gi Ying tli" i r  lI a tnml history, the mode o f  II state o [ nature, a n(� habIts III captivIty ; classlfl- brENT 2 9 8 .  Price 10 cents. the history of the gradual development of present fishil l g  for them, a n d  lllan�' nth' I' interesti ng cHt lO n, al:d g'eograpluca l d lst�·lblltlOn.  Illustmted / species is made out. The differences now found details ill reg-!trd to them. O l l l' p rosent k now- wl t l ,  'JX figur�s. Contal11ed 111 SUPPLEMENTS 2 3 3  between, Lirds and reptiles at one time did not ledge of the eel . Origin of the Oswego Ri l'l'r and 2 3 4 . I'nce 10 ccnts each . M i c roscopy. exist. Development of the brain. EvtXution of Industry and its History. Fulton. Horsc-shoe , tho horse. EYolution of man ; he passes in his Dam. Jack',s Hifts. Ctlllg'lidenoy. Physics of the THE PHYLLOXERA. THE COl\iPLETE A STUDY OF WHEAT. BY MRS . .  LO U ·1' embry:ol<?gy th,:oughchanges.in whlcJi he resemble� riYal'. Fishing apparatus. Sex in eel s. Spawning Life H istory of this curious and destructiyc insect, Hcad Stowell, of the IIficroscopical Laboratory of aU eXlstiT'.g .ammals. Experlments. 11l transform grounds. Scarcity and plenty. ]<'ood of eels. as worlwd out by Prof. C. V. Riley in Amcrica and the Un iversity of Michigan. An article of sterl i ng' !ng' �he MeXICan Axolotl. The braID, t1!e nerv<:'S, Eels as food . Natural Histol',Y Notes. Contained M. Balbiana in France. Illustrat ed with 10 engrav- and permanent Yalue, not only to millers, for whom lllstinct, and reas,on . . No nerves, no mlild. Dlfin SUPPL"M ENT 2 6 6 .  Price 10 cents. ings, showing all the phases of the insect from the i t was more especially written, but to microsco- ference between mstlilet and rrason one of del!'ree, egg to the perfect anima l. The two types-Hadicola pists and scientists generally ; giving the botanical not of kind. SUPPLEMENT, 1 '79 and 1 85. PrlCe 
THE SILKWORM. -A BRIEF MANUAL and G lllltecola-of the Phylloxera. The Vine Phyl- and nat.ural history of wheat, an aeeount of the weeds 10 cents each 
of I nstl'Uetions for the Produ ction of Silk. By loxera a polymorphic species. The sedentary 1'e- llnd,parasites that infest it,and minute account of the Prof. C. N. Riley, explaining the Nature of thc lIIales which live on the roots of the vine ; their m icroscopical structure o f the plant tIS worked out BACTERIA INVESTIG.\ TION.-II�L USSilkworm; d(>scribin g' its FOll l'  different States of immense numbcrs, and their subterranean travels by tho author herself. Describes the cellular strue- t ra ted. By G. Marpmlli'll1. StTPPLE�IEN'l' 3 0 4 . Egg, Lan'a, Chrysalis, and Imag-o j pointing' out the from one vine to another. 'l'he change of certain turc of the stem ; its vascular bundles, spiral ves- Price 10 cents. Enemie� and Dis!'Uses of the Inscct; describing thc sedentary females into winged, mig-ratol'Y females. \'cls.  p itted Yessels, pflrellchy m atoll� cells, and its Varieties 01' Haces of the Silkworm ; tdling how The deposition of egg-s by the latte'r on the aerial epidermis with stamata. The struct ure of the grains, the Eg-gs should be '''illtered and Hatched , and the parts of the yine. The sexed individuals thai are its peri carp or three fru it coats, its two seed coats, worms Fed and Ue.lrcd; showing how the Worms hatched from these e!!,gs. These i ndividuals wing- its albUlnell ,  an,i  its embryo. What is meant by the 
prepare for Spinning', how the Cocoons should be less and short Ih'ed ; they do not pat, but occupy " bran ." '1'he hairs at the end of the grain, and thc Gathpred, and how the Chrysalids should be Choked .  themselyes solely with reproduction .  The female gas that fills their central cav ity. 'l'ho possiuility 

CA'fCHUP UNDER THE MICROSCOPE. 
-By ,v. G .  Arnith . I llustrated. SUPPLEMENT 3 1 0 .  Price 10 cents. 

Describing- how the Heeling of the Silk is to be pt'l'- lays but a single cgg', then dies. The agamIC wing- that m i l l  explosions may be due to the escape o r  EFFECTS OF CARDIN G AND DRAWING 
formed , and conclnding- with a Dissertation and less fem ale issuing from this egg again beg'i1ls the this g·as. '1'hc canals and spiral vessels that ar(> 1 'roeo,"(>8 on Cotton J;'i hers.- I l l ustratctl . SUPPLEthe proper Food Plants for the Silkworm. Illus- cycle of phylloxerie life. 'l'h .. problem to be solved found in the i l' fruit coat. '1'he coloring matter or �lEXT 3 00. Price 1{1 cents. trated. with 8 engravings. S(;PPL�IEJST, Nos. 1 74, in preventing an invasion of the pest is to destroy the seed-coat and i t s  i n fluence on the coloI' of the 
1 '7 5 .  PJ'i , ' "  10 "ents each . the winter egg'. The m i n ute sizo of the latter and flour. D i rcel ions for those' w h o  ,](o,i O '(' to make m i- :i\HLDEI'V A.ND JHOULDS. -BY A. G. tho different m ethods that haye fbeen devised tdo croscopic examinations for themseh·e�. Th e  albu- Field, M. D. SUPPLEMENT 3 0 8 . Price 10 c"nts. discover and destroy it. Recipe or an apJlrove Ulen-the part of the wheat that iB Of most interest THE NORWEGIAN LEMMING AND ITS 
Migration. '--By W. Du ppa Crotch, F.L.S. A hig-h l y interesting Dc�cription of the anirnal, 'vi:� an accou nt of its astonish111g periodical Mig-rations 
westward into the Atlantic Ocean, whereby myriads of these creatures voluntarily drown. The Lemming on its travels ; its nunierous enomies� and its pug·nacity. How it Lives in Winter undel' the Snow. Its Widespread Destructiveness. Prooable Cause of these Suicidal Migrations. Singular Proof of the former existence of the sunken continent Atlantis. Also, ill same SUPPLE�lEN�" the Intelli
gence of Ants, etc. SUPPLEMENT 7 5 .  Price 10 

insecticide, and how it is to be used . Hesume of the to millers ; its g ranular cplls and walls of cellu lose, life of the Phylloxera, by Prof. Riley. SUPPT..EMENT, and its starch cel ls. A diagrammatic view of the No. 1 6 7 . Price 10 cents. " bran " of wheat.  Wheat grains as seen in cross
THE EYE-LIKE SPOTS IN FISHES. -By Prof. P. J('tfrey Bell, IIf. A. 'With six figures. SUPPLEMENT 3 0 1 . Price 10 cents. 
THR ARMY WORl\I. -NATURAL HIS-tory 01', and modes of extpl·l l I i natio n .  With one illm'tration. SUPPLEMENT 3 0 6 .  Pri ce 10 cents. 

section. '1'he microscopic appearance of starch of wheat, the COllI position, IHode of formation, and characteristics of wheat and other starch. The text of th is H'ry instructiye papor is i llustrated with ] 4  e ngntyings after figures draw n  by the author froIH the m icroscope, (,ontai ned i n SCIE�TIFIU AMBHICAN SUPPLEMENT, N os. 1 5 9 ,  1 72, 
1 '7 8 . Price 10 cents each . 

B i ogra p h y .  
BIOGRAPHICAL SKETCH OF AN IN-FANT.-By Charles Darwin. A n i nterest.ing Biological study. Heflex Action s ;  Dawn of Heason and Emotion ; tlr,t indication of the Moral Sense ;  Acqnisition of Language, etc. SV-PPLEMENT 8 6. Price 
10 cents. 

cents. 1 NOTES ON. THE ]\'IIGRATION OF BI�DR. 
REARING OF A SILK _ PRODUCI.NG I ;;-eI�ls�' D. Mmot. tiUPPLE�IENT 3 1 0. PriCe 10 
l\Ioth .-B;r A .  L.  (,lelnent. A n  interestiug' account of the Author's Obser\'tltinns an<l Experiments in rearing froln tho eg'g t.o tll f' perfect Rtatc, the large sil1<-prod ucing llloth, AttaC'u8 cfcrapia ; being a complete life h istory o f  t-lw i l i Hect. Describing' 

Y H""DRO G EN 
:i\TA RIE ,JO SEPH JACQUARD . ..,.... BY 

ZIRCONIA FOR THE OX - � � Hllg'h Mc Call.  A l'{·yjew of the life, la bors, and LIGHT.-By John C. Draper. The Dilficulties at- geniI' S of Ol iO who handed his name down to postending the use of the Calciulll Light for projecting I tel'lt:' by the in "ention of the loom which bears Magnified Hepresentations upon a screen from the his n ame. Contained in SUPPLEME�T 2 5 '1 .  Price Microscope. The success obtained by the substitu- 10 ccnts. DIPTERA AS SPREADERS OF DISEASE. 
-By J. \V. Slater. SUPPLEMENT 3 0 3 .  Pl'l,"e 10 pents. 

tion of a Zirconia Cylinder for the Calcium .  What 
Zirconia is, and complete directions for preparing Cylinders. SUPPLEMENT 9 3 .  Price 10 cents. GEORGE STEPHENSON.-AN INTER 

the modo of deposition of the egg's Hnd thei r 
INSECTICIDES. _ BY BElIR. size and shape ; �iz(', color, and m a rking's o f  the DR. H. INDIAN CORN. -BY LOUISA REED 

C::o.,  ' Ilg' and cnlnprchenshre sketch of the life and labors o f tlIP Father of H.lilways. Illustrated with It portrait ; a "iew of his birthplace ; the first railway suspension bridge erected over th0 Tees j the Experiment railway coach-com In on CHl' ; the fir�t railway coach, " Experiment ; "  the first locomotive, the " Hocket ; "  and cut showing' difference between the earliest and latest 10comotiveR. Contained in SUPPLE)IEI\T 2 9 0 .  Price 10  cents. 

Caterpillar at the time of hatch ing and tlt ea�h of �l' PPLEMENT 3 0 8 .  Price 10 ·cents. Stowell. A luicroRcropieal ('xHluination of Indian Corn,. showing internal stJ ' l l cture of kernels, structure of st.arch gTuine., ete. ,  and accolupanied by a cO!1cise deRcr�ption of this valuable grain,  giving its Chcluical conlpo�ition, its properties us a nntrilnent, and t.he YUl'io li s fOl'lllS under which it appcars i n marliet. Illust rated with six figures. Contained in SUPPLEMENT 2 3 7 .  Price 10 cents. 

its 1hro 1l1011 ltP. ; the dilncnsiops� f'hape, color, and peculiarities o f tho Cocoon . The quality and 
G(U) lnr!]ll1qial ",Ill ie  of the sil  k ;  a n d  the aspect of the IJc;tu�i (1I1 Moth which C\'entltally issnes from the Cocoon. This silk worm may be raised on the phun tree.  Illust.rateli with three engrl-tying's rCprf'Rentillg overy �tag'e of the llloth.  Contained in f:UPPLE�lENT 2 0 1 . Price 10 cents. 
ANTHROPOID APES. -A VERY COM-prehl'llsive account. of the habits of baboons Rnd orallg--outaugs as they have been studied both in a state of nature and o f  capth'ity. MI'. Aroseley's notes on the baboons which he observed in South Africa. Intere",til1g' aceollnt o f  the habits of the two orangs at the Garden of Acclimatization , w ith eleven cuts, illustrating- the text, and one full page engraving giving a faithful portrait o f  the animals. Mr. Hornaday's valuable notes on the orangs of Borneo, read at the recent lnccting �f the Aluerican Association for the A,jyanl'cment of Science. Contained in S U P PLE:\n�NT 205 . Price 10 cents. 
THE FLIGHT O F  BIRDS.--BY A. C .  
Campbell. All interesting paper, i n  which the author expl " ins the structu re of the bird's wing, md the mechanical principle" involved in flight, and·from thence shows how the bird contrives to sustain itself against gravity and to acquire any desired speed . Illustrated with seven cuts. Contained in SUPPLEMENT 2 9 8 . Price 10 cents. 
THE EARLIER MIGRATIONS OF ANI· mals and their Helation to the Present Distribution of Anin als.-By Carl Vogt. An important contributlol' to our knowledge of existing animal life, in whioh the anthor seeks to show that the geographicsl distribution of nearly related animals found III reg iOns Femot-e from each other is not to be acconnted for on the theory of migrations ; but that there is more reasol'. to believe that it is the result of a development which took place sim ultaneot:sly in different quarters of the globe from certain types, which have finally produced forms that are very closely related to one another. Contained in SUPPLEMENT 2 6 2 .  Price 10 cents. 
THE HERRING. -A LECTURE DELIVered by Prof. Huxley at the Uational Fishery Exhibition, Norwich, April, 1881, giving a summarv statement of what is now known regarding this .mportant fish. Characteristics of the herring. It�fpod. Its ancestry, allies, !l1'd relatives. Propagation. Spawning Rnd de\ elopment of the young. Abundance (If the fish Rnll it", geographical distribution . Helativo abundance. Contained in SUPPLEMENT 285 . Price 10 cents. The same nu.mber cont.ains two other important articles on al l ied subjects ' " The Shad Fishery of th,· Atlantic {'oast, " and " The Helati".. Food '" .... ·l��.K. of Fi�h . ! l  

B otan y. 

HISTOLOGY AND THE CELL-THEORY. �By Dr. Edouard Fourni.. Examination of Germany's Claims in Microscopy. De Mirbel, Turpin, Raspail, Duvernois, Coste, and others, an(l the History of the Cell-Theory. Fundamental Principles of the Theory accord ing to Schwann. Labors of Vogt, Bergmann, Vogel, Goodsir, Kolliker, Luschka, Bischof, and Donders. M. Virchow's ideas. The Analogies in the Vital Manifestations of Organisms and Unicellular Animals. The Essential Point in the inquiry. Cells Live, but do not Perform Function. The Ovu l e  and the Cell. The Question of Geometric Form. The famous Cellular Territories. Nutrition not Permanent. Irritation necessary to Nutrition. Contained in SUPPLE�IENTS 1 3 7 , 1 40, 1 42 , 1 44. Price 10 cents each. 
THE DEVIL BEANS OF MEXICO.-BY J. W. A .  Wright. An investigation into the singular Voluntary Movements of these seeds. What causes them. 'With 9 illustrations. SUfi'LEMENT 
1 06. Price 10 cents. 
THE FERNS OF THE PACIFIC COAST. -By Mrs: S. A. P. Lemmon. An interesting paper read before the San Francisco Academy of Sci· ences. The Origin of Ferns. The Life of a Fern. Sporangia and their cell walls. Modes of development. Pecnliarities of the Fern Frond. G eographical range of Ferns. Peculiarities of Distribution. Some New ]<'erns of the Pacific Coast. Little-known Ferns. Uses, Benefits, etc . ,  of Ferns. Fern Literature. Contained in SUPPLEMENT 2 8 3 .  Price 1 0  cents. 
CORK AND CORKS. -BY H. G. GLASS· POLE. The cork oak. Method o f  stripping the bark. Mannfacture of Corks. Ancient uses of corks. Corks employed in medicine. Chemistry of col'k bark. SUPPLEMENT 1 8 5 . Price 10 cents. 
THE BEAN. -BY LOUISA. REED STOW-

���n Aad�f[��t1g�� S�¥d�g��n�����em�,��,.c��d 

PROGRESS OF BACTERIA INVEST!-
gation.-By G. Marpmann. A valuable summary of the principal obsel'\'ations and theories of recent years concerning bacteria. Hecognition , form, and preservation of bacteria. Physiology of bacteria. The manner in which bacteria enter the body, and their action as bearers of infectious diseases. The Hesults of bacterial scicnce. Illustrated with twelve figures, Rhowing apparatus used in studying bacteria, and views of various disease-producin,c bacteria as spen u l l der the microscope. Contained in SUPPLEMEN�' 304. Price 10 cents. 

JOSEPH HENRY.-A EULOGY ON THE 
life and labors of Prof. Henry, delivered before the Amcrican A "ociation for tlte Advancemen t of �cicncc, by Prof. A. 1\1 . M ayer ; giying an i nteresting account of his first and second great discoyeries in electrical science ; a brief statt'ment of his subseq uent researches ; and many anecdotes illu strative of his character. Contained in SepPLEMENT 2 ,1 7 .  Prico 10 ccnts. 
CY PRIEN M. TESSIE DU l\fOT A Y. -BY 
AUg'ustc J. Ro"si . .A crit ica l review of the l ife and labors of t h i s  distinguished savant, who has left a la�ting' ilnpl'cssion on the hi story of indus

TEXTILE FIBERS U.NDER THE l\fICRO - trial science, frolIl the results of his researchps 
scope.-Showing, b y  the aid of figures dra-wn froul ; hI llletallurgy, glaRB-etching, JJhotogTflph y, the 
the Inicroscope, the disrinctive characters of the e]ectl'ie l ight, ChClllilitry, illulninating- gas,  hlPaeh
leading textile fillers-silk, ,vooI, and cotton-· anfl i l l g', arti ticial icp, etc. Contained in SUPPl..EM b;r-;T 
pointing o u t  what the silk fiber is and how it .2 66. Price 10 cents. 
should be handled in order to make it as valuable 
as the silks of Italy or France .  With nine lig' ures ROBERT WILHELM BUNSEN. - BIO · of highly mag-nifled fibers. Contained in SUPPLE-1>IENT 292. "rice 10 cents. 
POLLEN. -BY W. G. SMITH. ILLUSTRA· 

graphical sketch and portrait of this celebrate,l chemist, with a review of his contributions to science. Contained in SUPPLE�IENT 2 8 9 .  Pri"c 
10 cents. 

tions and descriptions of 93 varietics of Pollen from • , well-known plants, and the hybrids betwcen thesc GEORGE JAMES SNELUS, THE MEcurious forms. SUPPLE�IENT 62. Price 10 cents. I tallul'gist.-An account of his l i fe Rnd researches ; with portrait. SUPPLEMENT 2 6 2 .  Price 10 
WHEAT AND WHEAT BREAD.-BY cents, 
H. Mege-Mouries. A study of the anatomical structure and chemical compOSition of the wheat grain,'describing the microscopical structure and constitnents_of the envelope'; of thc grain ; the envelopes and tissues of the grain proper ; the endosperm o r  floury portion ; the embryo and the co�ting of the embryo. The cerealine of the embryo us membrane. The phosphates in· the teguments adjoining the flonry mass. With an engraving, showing a magnified section of a grain of wheat. Contained in SUPPLEMENT 2 7 5. Price 
10 cents. 

FRANK T. BUCKLAND, THE NATU· 
ralist and Pisciculturist -BiograpllY and portrait.  SUPPLEMENT 268. Price 10 cents. 
PROF. L. PASTEUR-PORTRAIT AND 
Biographical sketch. SUPPLEMENT 3 1 0 .  Price 
10 cents. 
FERDINAND DE LESSEPS.-A SHORT with camera lucida drawings, showing cross section of the coats of bean ; outer coat of bean ; second coat of bean ; bean starch after being baked as bread ; bean starch after being boiled as MICROSCOPIC CRYSTALS CONTAINED 

pudding ; Rnd cells of beans loaded with starch in Plants.-By W. K. Higley. An elaborate stndy and gluten . An invaluable paper to those en- of the occurrence, forms, distribution, and comgaged in the Investigation of food adulterations. position of the raphides, sphffiraphides, and erysContained in SUPPLEMENT 246. Price 10 cents. tal prism s fOllnd in the various parts of plants, based on the author's examination of over se\'
OBJECTS OF SEX AND OF ODOR IN ent.y natural orders of flO'.vering plants and seven Flowers. -Bv Thomas Meehan. Contained in SUP- ! orders of cryptogams. Contained in SUPPLEMENT 

account of his works, with full pag-e portrait of 
himself and family. SUPPLEMENT 2 70. Price 10 
cents. 
THOMAs ALVA EDISON. -BIOGRA· 
phical Sketch, with Portrait.-SuPPLEMENT 3 0 9 .  
Price 10 cents. 

PLE-UENT 1 94. Price 10 centi!. ! 2 5 7 .  Price 10 cents. 
PROF. ASA GRA y' -THE E�nNENT 
American Botanist. Bing'raphical Sketch. With 
Portrait. SUPPLEMENT 2 C '1 .  Pricc 10 cents. 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 443 
These papers may be had at THE SCIENTIFIC YELLOW FEVER-A HIGHLY IN· ALCOHOLISM. - AN INTERESTING SYSTEMATIC EXERCISES. - TIIEIR AMERlICAN Office, New York, or may be ordered structive lecture recently delivered by Prof. :Paper upon the Relations of Intemperance and Ufe i Value in the Prevention of Disease.-By Edward or: through any Book;seller or New�dealer. In order- Alfred Stille, M.D. , LL.D., before the Graduating lnsurance. The average Risks and Expectancy of 'I Tibbits, M.D. A highly important and valuable 

lng, please be partICular to sJ?eCIfy the NU�b«;[ , Claos of the Medical Department of the University Life of the Temperate and of the Intell':perate. paper. Read before the Leeds and West Riding of the Supplement th,,:t contams the paper desIre
d

' ; of Pennsylvania. The earliest accounts that we Physiological action of Alcohol ; stimulating the I Medico-Chirurgical Society. How much Exercise Pr?mptly sent by maIl to any pwot of the worl • I have of Yellow Fever. Its Origin. The Seeds of Nervous System, Retarding the Circulation. Alco- , every one ougbt to Take. Much Disease a Result of PrICe Ten Cents each Number. i 1'rans-Atlantic Epidemics Imported from America. hoi Oxidized in the System. Insomnia, Congestion Over-IP"dtification of the Appetites. Cultivation of 
'rhe Disease has never originated outside of the of the Lungs, Deterioration of Structure, Calculus, the Will a Cure for Bodily and Mental Ills. Criminal 
West Indies. The Condi tions which generate Yel- and Liver Diseases as results of Liquor. Extended : Negligence of Mothers. The Moral Influence of 
low Fever. The Disease proved to be of limited Medical Testimony. SUPPLEMENT· 1 25. Price 10 Bodily Exercises, and How they Aid in Controlling 

B i ogra p hy. 

WILLIAM HARVEY, THE DISCOVERER 
of the Circulation of the Blood.-With portrait and 
an i l l ustration of an event in his life. SUPPLEMENT 
1 6 8 .  No. 1 60, contains an iJl ustrated account o f  
the discovery, i n  1879, o f  Harvey's remains. Price 
10 cents each. 

Local Origin. The Efficacy of rigid Quarantine. cents. the Appetites and Passions. Contained in SUPPLIil-
Oircumstances which influence the Diffusion and MENTS 1 50, 1 5 2. Price 10 cents eacb. 
Fatality of the Disease. The Compara�ive Immu- CA'rARRH.-BY DUDLEY S. REY- MEDI INAL USE OF ALCOHOL nity of the Colored Race. The .E�sentIaI Cause 01 I nolds, M.D. Character of the Disease. The Epi- THE C 1 

JEAN JOSEPH LEVERRIER.-BIOGRA 
phical Sketch, with figure of bust, executed by the 
scu l ptor, Pl'I§ault. SUPPLEMENT 1 8 1 .  Price 10 
cents. 

Yellow Fever. The Germ-9l'lgJn not Pro:ven. zootic as Catarrh. Acute. Chl'onlc and Dry Catarrh. and its Dangers.--By J. D. Crothers, M.D. Being 
Death not caused by Urre�Ia. The ContagIOUS- Treatment, Appliances, etc. Additional subjects, Clinical Studies of the Histories and Early Causes 
ness of the Fever. The DIsease transpo,rted by as Milk Diet Treatment o f Rheumatism Removin� of many Case so f In ebriety:. With Medical '.restimony Thing8 and not by Persons apart from theIr Cloth� . ' . ' . '" and Remarks on several Remedies having Alcohol 
ing. Its Non-Contagiousness ; the Disease ,not ForeIg:n Bodies from the Ey,>. [s ConsumptIOn In- as a Base. Contained in SUPPLEMENT 14�. Price 
Transmitted from one Person to another, but gen- ('culatlve. etc. SUPPLEMENT 8 4. PrJCe 10 cents. 10 cents. 

MADAME SOPHIE BL ANCHARD, THE 
erated in the S,stem. The Disease an Infectious 

PROFESSOR HUXLEY'S RECENT IN I STATE INSANE ASYLUM OF NEW JER. One. The RapIdity with which the Yellow FeVEr I Celebrated Aet'Onaut.�Bi ographical sketch and 
portrait. SUPPLEMENT 1 9 5 .  Price 10 cents. 

Poison is Diffused. Progress of the Fever arrested teresting address before the International Medical sey.-With Two Illustrations and Ground Plan. De
by a Low Temperature. The Pathology of the CongTess, London, on the Connection of the Bio- talit'd Description of one of the Bes� Constructed 
Disease. An Explanation of the Black Vomit. logical Sciences with Medicine, IS published in Public Institutions in the country, WIth partlCulars 
The Liver and Kidneys in Yellow Fever. Sum- SUPPLEMENT 30,0,.  Price 10 cents. of the Best Apparatus and Metl10ds in use for the 

SIR ROWLAND HILL. T HE EMINENT, 
Social and Administrative Reformer.-Biographical 
sketch and portrait. SUPPLEMENT 1 9 8 .  Price 10 
cents. 

f tb G d th f one over 'l'he ! Culinary Department, Ventilation and Warming, 
Wg,."J;s

o
of Y�llo�

u
Fever.

us
Th�

r 
lymptoms �f In- ON CHRONIC MALARIAL POISONING. i Lighting, and Laundry work. Also, Practical Ex

flammatory Yellow Fcyer. The Malignant Type -�.v: Alfred L. LOO1�is, M.D .  A High.1y In�tructi ".e ! pcrience in the Causes ?f Im;�nity, and Treatment. 
of the Disease. The PrognosiS of the Disease. Chmcal Lecture delivered at the Umverslty Medl- : SUPPLEMENT 1 1 0. Pl'lce 10 cents. 

VIOLLET LE DUC, THE GREAT 
French Architect.-Biographical sketch and por
trait. SUPPLEMENT �n.2. Price 10 cents. 
FRANCOIS ARAGO.-BIOGRAPHICAL 
sketch, with illustration of statue erected to his 
memory at Perpignan. SUPPLE�nJNT 20,4. Price 
10 cents 

DiaO'nosis of Yellow l;'ever. Treatment. No Spe- cal College, N. Y. According to Professor Loomis, I cifio for the Disease. SUPPLEMENT, No. 1 90,. the effects of malarial poison are manifested in a HO 'r -.vATER TREATMENT. - SERVICE The same number contains a valuable paper surprising variety- of f.orms and symptoms ; so nu- of Dr. Frank H . Hamilton. Bellevue Hospital. Am� on " Chronic Articular Rheumatism and Rheu- merous and val'lous, m fact, that they canpot be putatiou Obviated. Recovery from Gangrenous matoid Arthritis," their Symptoms and Treat- tabulated. T�ey emb.race enlargement of the , Slough, etc. SUPPLEMENT 1 1 ' .  Price 10 cents. ment. Price, 10 cents , spleen, neuralgJas of different forms, that may or I Also in same number valuable Medical Notes on may not be I?eriodical ; dyspeI?tic trou1;>les which Bloodless Tracheotomy, Cholera, Internal }i'at, Dia-CLIMATE CURE IN NERVOUS DIS cannot be relIeved by dyspeptIC remedIes ; head- betes Death of M. Claude Bernard, Blue Bile, the - aches that are often treated dS cerebral d,seases ; London Smallpox Epidemic Fatal Laundry, Disin-
PROF ASA GRAY, THE EMINENT 

eases.-By Wm . l<'. Hutchinson, M.D., .U. S. N. A confusions of mind ; staggering gaits ; loss of power feeting in Dublin ' yaluable paper ur!l'ing the efficacy of " climate in portions of the body '; impairment of mental fac- • 

Am erican Botanist.-Sketch of his life and labors, 
with portrait. SUPPLEMENT 20" .  Price 10 cents. 
PROF. A. E. NORDENSKJOLD, THE 
Swedish Arctic Explorer.-Portrnit and sketch of 
his life and labors. SUPPLEMENT 20,9. Price 10 
cents. 

cure " for cases of diseases of the nervous sys- ' ulties ; inability to do work of any kind ; not sick tem, or those which are the result of lack of enough to go to bed, but too ill and habitually too THE GLANDULAR ORIGIN OF CON· nutrition. The value of sea voya�es in certain tired to perform anything that reqaires the least tagious Diseases.-Address by B. W. Richardson, cases. Railroads to be avoided. Tne ad\'antages exertion ; shortness of breath ; rapid, weak, irregu- M.D., President of the Sanitary Congress, England, of Newport as a summer residence for invalids. I 1 sl 1 n '�hts ete The infection ap presents the Latest Researches and Fllcts l'onccrnThe value of long sea voyages with pleasant com- ar pu
t

se
b; f

eep eSSe w' d IY' s 'ead than is common 
-

mg the OriO'in of Diseases, such as Small-pox, 
ganI·ons. European resorts not recommended. pears 0 e ar mor 1 e pr - ., .  h f Id POI'nt Comfort. The Bermudas the Bahamas, ly supposcd ; and all who have ailments that fall Measles, Scarlet fever, Diphtheria, Typ us ever, 

LUIGI GALVANI, THE ILLUSTRIO US 
Ph ysicist.-Illustration of statue erected to him 
at Bologna ; with a s ketch of his life. SUPPLEMENT 
�24. Price 10 cents. 

./ within the category here mentioned will do well to Typhoid fever, Erysipelas, Hospital fever, Puerpeand the Windward Islands as winter residences read this excellent lecture. SUPPLEMENT 1n�. ral fever (or the fever which occurs to women in for invalids. Sandwich Islands as sanitaria for P ' 10 ts child-bed), Cholera, Yellow fever, Ague, Glanders, nervous invalids. Contained in SUPPLEMENT � 1 3 . : nce CCll . Boil and Garbuncle, Infectiolls Ophthalmia, show-Price 10 cents. : MEDICAL PRESCRIPTIONS AND FOR- ing that these diseases are caused by organic 
, mulre.-The following New Remedies, viz.: Cosmo- poisons, how thcy are spread, awl how they may GENERAL ARTHUR l\'IORIN, THE A COMBAT WITH AN INFECTIVE AT- line Cream, Mistura .Antispasmodica, Elixir of certainly be prevented. Thisis one of the mostvaluEminent Mechanical Engineer.-Short Biographi- mosphere.-A Lecture delivered at the Royal Insti- MonobroUlated Camphor, Effervescing' Carbonate able, important, clear, and interesting papers ever cal sketch, with portrait .  SUPPLEMENT ��8 . tution, by John Tyndall. A series of important Ex- of Iron, Emollient Glycerine Lotion, Podophyllin produced on this subject. SUPPLEl\!ENTS 99 and Price 10 cents. periments described. How the Putrefactive Power Pills. The following Standard Formulre, detennined 1 no,. Prico :.O cOllt-""C'd.ch. of Air may be removed. Organic Infusions kept by the Societe de Pharmacie of Paris for certain BERNHARD VON COTTA, THE GEOLO- clear for months in contact with air. Facts tending new preparations, with full directionsfor preparing gist.-Sketch of his life and labors. with portraito to Disprove SpoJCItaneous Generation. �is Rema,:k- Salicylic Acid, Thymic Acid, CrystallizedAconitine, 

SUPPLEMENT 229. Price 10 cents. able Lecturc, WIth essays on the FormatIOn of Ram- Ammonium Bromide, Apomorphia, Theine or Caf-drops and Hail, the Chemical Harmony of the Uni- feine, Bibasic, Calcium Phosphate, Sirup of CalPAUL BROCA , THE DISTINGUISHED 
I
' verse, and likc entertaining subjects. SUPPLEMENT cium Chlorhydrophosphate, Sirup of Calcium Lacto-Anthropologist.-Biography and portrait. SUP- 6 5 .  Price 10 cents. phosphate, Sirup of Acid Calcium Phosphate, Glyce-

PLEMENT 2 5 3 .  Price 10 cents. role of Calcium Saccharate, Liniment of Calcium 
CLUB FOOT SPINAL CURVATURE Saccharates and other valuable items. Formulre, DENIS PAPIN, ONE OF THE EARLIEST . . . . . ; ; etc., as the following ; Solution of Bromide of Experimenters on Steam and Air.-Sketch of his Hlp-Jomt DISe�se.-Lecture by Prof. L. A. Sayre at Arsenic, AnalysiS of Ride's Food, Ammoniated life and labors ; with illustration of bronze statue Bellevue. HOSPItal, N. Y. Clnb-foot Trea�d by a Tincture of Guaiacum in Inflamed Throats, Gar!!,le erected to his memory at Blois. SUPPLEMENT �54. New, Pa.mless Method. Several Cases de�cl'lb<;ld, and for Sore Throat, How to cure a bad cold, Digestive Puice 10 cents Success m Treatment. Useful Sug!!,estIOns tor Ad- Pastilles of Borivent, " Sulphur Pills," eto. SUP-. hesive Plaster. How to Detect InCIpient Hip-joint PLElI:lENT ' 5 .  Pricc 10 cents. ANTOINE CESAR BECQUERAL, THE Disease. How �o. Distinguish between Hip-joint 

Celebrated French Physicist. Sketch of his li fe I DIS�se an!i PSOltI�. Treatment. A.lso, CorrosIVe 
labors with portrait. SUPPLEMENT 259.  Price Sublimate.m Denti�tryl Mental I�lusIOns, the Color 
10 cents of the Retma, Insamty m the Umted States; Treat-• ment of Paralysis of the Eye Muscles, Antiseptic 

A n t h ropOloav. Dressings, Near-sightedness. SUPPL�[ENT 1 2� . 'e'" I Price 10 cents. 
MAN AND HIS STRUCTURAL AFFINI- I 
TIES.-Abstract of a Lecture delivered before the 1 BURNS.-A CLINICAL LECTURE B Y  Buffalo Society o f  Natural Sciences. By �. R. , R . . T .  Levis, M.D. No class of injuries so often Grote, A valuable and interesting paper, WIth 28 i fatal as these. The varied character of Burns and figures. Remarkable similarity of tlie Bony Struc- I their classification. The effects following appliture of various animals. The Gorilla, witl)- Portrait. cations of heat during different periods. Scald The Gorilla compared with Ma:!. The ChImpanzee, and its results. Effect of exposure to the sun's the Orang-outang, and several Apes and Monkeys. rays not to be classed with burns. The two urgent Our Relation to the Anthropoid Apes. Compa,:a- demands to which attention should be directed tive B rain Development. SUPPLEMENT 148.  Pnce when the patient is brought in. Treatment of the 10 cents· pain and of the shock. How the clothes should be 
WAYS OF REMEMBERING, -BY J. MOR- removed and the blisters treated. Subsequent 

local treatment of the burned surface. The timer Granvillea 
M.D. The author, contending Remedies to be employed. Freatment of extenthat all so-calle .. Technical Memories" in vogue sive burns; how the dressings should be jrepared. are unscientific, points out the fact that the only Carbolized oil, carbonate of soda, linsee oil and true basis of memory is a well-informed impres- lime-water, carbonate of lead and oiL How sion ; ,,:nd, showing that m",ntal impression� trayel mortification is to be treated. How visceral commore freely al?ng some hnes of commuJCIlCatIon plicationsare to be guarded against. Structural than others, WIth the. external, he explams how changes that I;tre to be aided by plastic surgery. any one, by bestowmg a few hou,:s to !tn . ex- I SUPPLEMENT, No. 1 '6. The same number conpenment t�a! he suggests, may obtam an InSIght tains an interesting article on the " Rashes that are !nto hI.S IndIV!dual way of remembermg, and hav- Produced bll Drugs in Daily Use." Price 10 cents. mg gamed thIS knowledge he may be able to de- , 

termine which of his powers it is best to cultivate 
by the methods here 'proposed. This paper is of HYGIENE OF THE HAIR.-BY PROF. the highest practi<)al lmportance to every .student I Erasmus Wilson. Cleanliness of the Hair, and how or read,;,r who deSIres not only to lfT1fW thmgs but to secure it. Cures for Baldness. Gray Hair, and to acq,!,re the rare faculty o� reta�mng them per- its Cure. Dyeing eondemned. SUPPLEMENT 1 0,2. fectly m !he memory. Contamed m SUPPLEM:ENT Price 10 cents. 20,3.  PrICe 10 cents. 
THE ANTIQUITY OF MAN.-BY THE PREVE.NTION OF DIPHT�E�IA . -BY 
Rev. L. J. Templin. A paper read before the Popn- D,r. EdWIn R. Maxson. An examl�atI�tl of the 
lar Science Club of Hutchinson, Kansas, wherein hIstory, caus�s, and pathology of thIS WIdely pre
the author giVes an impartial review of the evi- valent ,,:ffectIOn ; offers. a number of thoughtful 
dences that we possess as to prehistoric existence suggestIOns as. to how It JCll�y be prevented a)ld 
of man in E urope and America, and draws the con- finally extermmated. T)ll.S IS a paper of great m
clusion that the existence of man on the earth te�est R;nd valu e  to physlCum8 a�d parents. Con
probably extended farther back into the past than tamed In SUPPLE�n;NT 28 1 .  PrICe 10 cents. 

W RITER'S CRAMP AND ALLIED AF
fections.-By George M. Beard, M.D. Contained 
in SUPPLEMENT 1 " . Price 10 ccnts. 
HEADACHES AND THEIR TREAT· 
ment.-By Dr. F. A. Simmons. An interesting 
and valuable paper, showing the various (lauses, 
immediate and remote, that give origin to head
aches. The study of conditions of system shown 
to have a practical bearing on treatment. Proper 
mode of treating the various forms of headache. 
Contained in SUPPLEMENT 2 5 8 .  Price 10 cents. 
TREATMENT OF CANCER WITH 
Caustics.-By Edgar Ettinge, M.D. An account of 
the author's successful treatment of cancerous 
gTowth by the local application of the juice of wood-sorrel. Contained in SUPPLEMENT 2 ' 2 .  
Price 10  cents. The same number contains an 
article by Dr. F. H. Stuart on the " Advantages of 
Oaustics for the Removal of Malignant Growths." 
MEDICAL USES OF CARBOLIC ACID. 
Clinical Lecture delivered at the Norfolk and N orwich Hospital, Eng., by' Peter Eade, M.D. Proper· ties of the Acid, and Its Medical Preparation and Action. Bacteria, and How Destroyed. Boils, Carbuncles, Festers Ringworms, etc., cured by CarbolicAcid. The 'Healing of Strumous Sores tlSSisted by Carbolic Acid. Carbolic Acid in Excoriation or Ulceration of the Neck of the Uterus, in cases of Phthisis, and in some Stomach Disorders. Two cases of Successful Treatment of Carbuncle by Carbolic Acid. SUPPLEM:ENT 1 3 8 .  Price 10 cents. Also, in same number, the Alkaline Treatment of Burns and Scalds;. Danger from Hypodermic Injection of I Morphia ; �trumous Disease Treated b,. Volcanic i Vapors" etc. ' 

ON THE CURE OF CONSUMPTION.-By James H. Salisbury, M.D. The author, who has been treating consumption successfully for the last twenty years, states 'that if the directions given in this paper are faithfully followed out and persisted in, Consumption in all its stages becomes a 
EXTIRPATION OF THE LARYNX.-BY curable disease . His method, whieh is herein 
David Foulis, M.D. Replacing the La�nx by a given com plete, embraces the drinks and food that 

t b W d rf 11 N t al V '  Re . d are to be used, the clothing that should be worn, Voice- u e. on e u y a ur Olce Il'ame . the baths and exercise to be t.tken, directions as to Particulars of the Apparatus, and Three Figures. 

HISTORY AND PARTICULARS OF DR 
Tanner's Recent 40-day "'ast.-By P. H. Vander 
Weyde, M.D. Dr. Vander Weyde was one of the 
scientific experts an 1 watchers who attended 
throughout the fast, and made the chemical and 
microscopical examinations of the excretions 
and blood of the patient. The resent interesting 
and valuable paper contains an account of the 
origin of the trial, and the condition and changes 
noted in the patient from day to day. The paper 
is accompanied with a table of Phrsiological Ob
servations showing the alteration In Dr. Tanner's 
weight, at successive periods during the fast, his 
pulse, temperature, respiration, quantity of water 
taken and voided, quantities of urea and phos
phates, engraving of the remarkable changes in 
the form of the patient's blood corpuscles, as seen 
in the microscope, with many other valuable 
particulars. .Contained in SUPPLEMENT 244. 
Price 10 cents. 

OLEATE OF MERCURY FOR THE HAIR. 
-By A. H. DeYoung, M.D. A brief statement of 
the advantages to be derived from the use of 
Oleate of Mercury in diseases of the scalp and 
skin ; and the importance of this remed:y as an 
addition to · our Materia Medica. Contamed in 
SUPPLEMENT 2 8 5 . Price 10 cents. 

FORCED ALIMENTATION.-BY ALEX· 
ander Hutchins, M.D. A very su�gestive paper, 
in which the author takes issue WIth the popular 
opinion that food should not be taken when the 
desire for it does not exist, since certain clinical 
facts prove the contrary, and point to forced ali
mentation as an important . therapeutic agent. 
Iml?aired nutrition shown to be associated with 
a WIde range of chronic diseases. The advantages 
of well directed feeding pointed out. Drug-tak
ing no substitute for alimentatIOn. Ohoice of 
foods in forced alimentation. The classes of 
patients who especially need these tb erapeutic 
measures. Contained in SUPPLEMENT 22�. Price 
10 cents. 
TEMPORARY DEAFNESS. -BY H. A. 
Wilson, M.D. A valuable clinical leeture, dealing more especially with that form of the com
plaint which is due to impacted cerumen. The 
various causes that conspire to vroduce an ex
cess of wax in the ears, and how It is to be pre
vented or treated. Contained in SUPPLEMENT 
264. Price 10 cents. 

BALDNESS.-BY GEORGE H. ROHE, 
M.D. A brief but Highly Useful paper, showing the causes of Baldness, how Dandruff is produeed, whr. the Hair falls off, with explanations of Kafosl's Prompt and Effectual Hemedy and Recipe for the same ; together with Directions and General Advice for Preventing Baldness, Restoring and Preserving the Hair. This is one of the most Useful, Practical, and Valuable Papers concerning th6 Treatment of Baldness ever published. Contained in SUPPLEMENT 1 6 1 .  Price 10 cents. 

the limit assigned in the most popular chronology 
of the present day ; but that the claim fora human 
race whose existence reaches back through many 
decades of centuries seems based on erroneous 
interpretatIOn of facts. A short but valuable and 
excetldingly interesting essay by one of America's 
foremost archmologoists. Contained in SUPPLE
MENT 1 8 3 .  Price 10 cents. 

Also, Treatment for Distended Bladder at the Uni- meals, and the treatment, which includes pl'escrip
versity: College Hospital, London ; Medical Notes in tions for the medicine to be emplo�'cd, and direc
Siam, Cbina, and Japan. SUPPLEl\!ENT 1 1 5 .  Price tions for taking. Contained in SCIF.NTIFIC AMERI-

ON VIRULENT DISEASES, AND ESCAN SUPPLEM:ENT. No. 1 98 . Price 10 cents. 
INFLUENCE OF AGE UPON THE IN- lO cents. pecially on the Disease commonly called Chicken tellect.-A very interesting paper, giving an enu- DEAFNESS-THE ORGAN OF HEAR- OPEN AIR FOR CONSUMPT.IVES -. . -BY Cholera.-By M. Pasteur. An important paper in meration of some of the greatest writers and ta f 0 A f D which are presented by the author certain new 

d ing in Health and Disease.- By ,V. S. Bowen, M.D. H. B. White. Impor nce 0 peJCl Ir . o� .ISease. facts which throw an unexpected light on the thinkers that the world has produce , and the An essay on Curable and Preventable Deafness, Lessons of the Late War. C?ld �Ir not mJurlOUS to problems raised by the study of virulent diseases; ages at which they wrote some of their most cele- describing the di1ferent components of the Organ Disease.d Lungs: ConsumptIOn Simply the result of these facts having been ascertained by a recent brated works ; the examples given proving con- of Hearing in Health, and entering into a considera- Foul �Ir. Flol'lda, and ot�e,: Heal.th Res'?rts. The careful investigoation of the fearful poultry disclusively that the human mind seldom decays tion of those Diseases and conditions attended by �awauan Islands. DeSCl'lptIOn Of. the Climate and ease known as ,(, Chicken Cholera," and the results before the approach of death. Contained in SUP- loss of Hearing that are readily amenable to suc- Its WO)lderfully Salutary E,ffect, WIth CMes of C,?n- of which investigation are herein given in detail. PLE)IENT 246. Price 10 cents. cessfnl treatment if attended to. A plain, practical sumptIOn Arrested there. SUPPLEMENT 10" .  PrICe I Contained in SUPPLEMENT 242. Price 10 cents. 
THE PHENOMENA OF HUMAN LIFE.- paper, devoid of technicalities, and readily under- 10 cents. I stood by the general reader. HUPPLEMENT, No. ' TREATMENT OF ORGANIC HEART An addre�s by �rofessor J ,?hn Trndall. A most . 1 66. The same number contains an interesting �ELAT.IONS . OF DYSPEPSIA . WITH Disease. By William Pepper, M.D. A Clinical �W;r;;����he:tCo'hl'��fli �� M�tIgn 
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D " Wax in the Ears," by William A. Ham- ConstitutIOnal DlSeases.-By Dr. J. CornIllon. Re- Lecture devoted to the consideration of the fol-found in the material universe are pointed out and , mond, • •  markable J!ympathy ,between the Stomach aqd lowing topics : (1). Treatment of the Functional their existence traced in the Animal Economy and ?the,: Orga;us. :rhe EtIOloglO";I Value of DyspepSIa Embarrassment, embracing all the various kinds the Human System. The operation of the Will and LO SS OF HAIR -BY INO. Vo SHOE. m. D.IathetIC D,seases. GastrIC Tro�l?les ": Deter- of local Congestions and Effusions; (2) Treatment the Re:ations between the Mind and Body are de- MAKER, M ,D, An excellent paper on a subject mmmg �� of Pulmonary PhthiSIS, WIth t�o of the Cardiac Distress; (3) The proper managem f'nt scribed in the clearest manner from the standpOint which is of interest and importance to every one. Cases. OpmIOns of Beau, MM. Herard an!,! CornII, of the Hf'art Lesion itself. SUPPLEMENTJ No. 1 ,�. of the Ulan of science. SUPPLEMENT 9'. Price 10 It pOints out the peculiarities and characteristics Andral, M. Bouchardat, and others. Carcmoma of Price 10 cents cents. of the hair as foqnd in a state of health in men, the Stomach. Dyspepsia in Arthritic Disorders. . 
women, and children, and its variations according DyspeJll'!ia one of the first Visceral Manifestations HOW THE AIR PASSAGES ARE EX-Me d i Ci ne, Hygie n e, S u rgery, E tc. to climate and nationality .  how and why l't b"- of the Ureic Diathesis, with Clinical Facts. Dgspep- I d B F S M D D' . D C o '  d G t Alternate D peps'o th E t f t> ore . y . . eeger, . .  IagnoSls of isease of HY G rENE IN 'rHE MIG HER EDUCA - comes thin and gray, or falls out, and the means Ilte 

a
':natis� General Cbar��teristics gf D;�e 0 the Larynx, with Description and two figures of the tion of Women.-By A. Hughes Bennett, M.D. A that should be taken to prevent it ; the proper at- sias �ependent on Diathesis and on certain Ch�onl?- Laryngoscope and the Rliinoscope, and Directions Paper designed to show. why women deteriorate tention that it deserves , the remedies that should DIS' eases A DJispepsI'a beI'ng gI'ven can we' DI'aglC How to Use. The Wonders of the Vocal Organ and be used III various diseased conditions " the cause ' , - th V ' S 108 Pri 1 in health when subjected to bodily and mental of dandruff and its remedy, and advice as to the uoaticate the iatbesis or the Chronic Disease on e Olce. UPPLEMENT . ce 0 cents. Also, strain, in distIllction from mep, in whom, under best lotions and washes to keep the hair and scalp wliich it Depends? Abnormal Appetite of Diabetic i�ame number, Physiologica! Notes ; Near-sightthe same circumstances, it is unusual. The phy- in a healthy state. Contained in SCIENTIFIC AMERI- Patients. Dyspepsia producing Nervous Disorders. e p&>. ctc. sical conformation of woman. Her nervous con- CAN S N 1 "'3 P ' 10 t How to Distmguish between Idiopathic and Symp-formation. Her intellectual conformation. Her UPPLEMENT, o. • •  l'lce cen s. tomatic Dyspepsia. Alcoholic Dyspepsia. Con- OBESITY :  A FEW THOUGHTS ON ITS disposition. The effects of social life and educa- talned In SUPPLEMENT 1 3 3 . With A: NEW FORM Nature and Tl'eatment.-By J. J. Mulheron, M.D. tion on woman. Conclusions of the aW,,'or; that ERRORS IN DIET.-BY DR. WILSON OF FIELD TOURNIQUET : PLASTER OF PARIS Obesity shown to be an abnormal condition, the the welfare of woman should be cons lilted, not by F.R.S. The Sufferings from Wrong Diet. How SPLINTS. Abstract of a Clinical Lecture, by John result of a transgression of fixed physiolol!'lcal encouraging her to take an independent pOSition Nutrition and Economy can be combined. Proper Croft, F.R.S., with How to Make and Use the Splints, laws, and dIffering in this respect in nowiSe from in hfe, but by edueating her in such a judicious Diets for the Working Man, for Infants, and for and Useful Remarks on Fixed Bandages. Also, an diseases in general ; the dangers attendant qpon and sensible manner as will make her a good wife Children. Best hours for Meals. Drinking Tea and article on the Progress of Nerve Sur�ry, and a Bi- it ; method of treatment, embracing diet, exermother, and useful member of society. Contained other Stimuw·'lts. SUPPLEMlliNT 94. Price 10 ographfcal Sketch and Portrait of WIlliam Harvey. cise, and medication. Contained in SUl'PLlIl� in SUPPLEMENT � 1 5 .  price 10 cents. cents. Pi1ce 10 cents. � 1 0. Price 10 cents. 
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M ed i c i n e, Hygi ene, S u rgery, Etc. 
NASAL OATARRH. -BY DR. F. H. 
Bosworth. A paper read before the New York 
Academy of Medicine : to which is appended the 
discnssion of the snbject which took place sub
seqnently all'lOng the members, and in the course 
of which mnch light was thrown on the following 
mooted questions : What is Nasal Catarrh ? What 
are its tendencies ? How can it best be treated ?  
Can i t  b e  cured ? Contained i n  SUPPLEMENT 262. 
Price 10 cents. 
RAPID B REATHING AS A PAIN OB 
tunder in Surgery, Obstetrics, and the General 
Practice of Medicine and D0ntistry.-By Dr. W. 
G. A. Bonwill . Contained in SUPPLEMENT 2 7 5 .  
Price 10 cents. 
R H E U M A  'f I S M. -B Y  �I. P. G R E E N-
sword, M.D. li!xperience of the author in the 
successful treatment of rheumatism in the 'Vest 
Indies, wherc thc disease occurs under compli
cated forms. Mode of treatment, external and 
internal. Prescriptions. Contained ·in SUPPLE

THE EAR.-BY OHAS. H. BURNETT, 
M.D. A valuable paper, giving a report of fonr 
cases among many others, in which is shown the 
benefiCial etrect derived from the prolonged and 
uninterrnpted wearing of cotton pellets as arti
ficial drnm-heads, and which the author" claims 
are the only usefnl kind of artificial drnm-heads 
that have ever yet been devised. Contained in 
SUPPLEMENT 2 1 7. Price 10 cents. 

TREATMENT OF TYPHOID FEVER.,,
By Alfred L. LoomiS, M.D. How to Reduce the 
Temperature. How to sustain the Vital Power. 
How to maintain Nntrition, and Practical Direc
tions on Diet. This important lecture, with nnme
rous additional Medica Essays on Lymph ; Hydro
phobia cured by Oxygen ; Chloral Hydrate in soalds 
and burns ; Brown-Seqnard on N erve Disease ; The
rapeutic Uses of Zinc Cyanide, etc. SUPPLEMENT 
60. Price 10 oents. 

RAPID BREATHING AS A PAIN OB
tnnder.-A brief statement of the facts in regard 
to Dr. Bonwill's discovery that, by causing his 
patients to breathe rapidly for a few minutes, the 
sense of pain was so obtunded that he conld ex
tract teeth without causing pain. Mcthod of 
producing' the analgesia in patients. Dr. Bon
will's theories as to the canses of the phenome
non. Contained in SUPPLEMENT 246. Price 10 
cents. The same nnmber contains valnable arti
cles on Phthisis and other medical snbj ects. 

MENT 291 . Price 10 cents. THE BREATH, LIPS, TEETH, AND 
ROTARY-LATERAL SPINAL OURVA- Mouth, and the Physical Signs de�'iyable there. . I from . ....,By G. V. Poore, M.D. A critICal study of ture.-By Prof. LewI� A. Sayre. Lectur!l delivered the various physical signs of disease which are to at the Bellevue Hospital, N,Y, Pott's DIsease. Dr. be obtained from an examination of the throat Banning's Met�od, Broadhur�t's Apparatus, !lnd and windpipe, and also of the oral and nasal caviothers, Judson s Method. Phi l osophy of Spmal ties which lie above them, The smell of the breath Curvature. Self-extension and its beneficial results as a valuable physical Sign. The inspection of the as illustrated by several <;ases. SUPPLEMENT 1 1 1. lips. Dribbling ;of saliva. Inspection of the Price 10 cents. gums. The condition of the teeth as evidences of 

O BI FEAR AS A SY-"'IPTO'" OF constitutional conditions. The state of the mu-M R D ", "U cous membrane of the mouth. Contained in SUP-Nervous Disease,-By George 11[, Beard, M.D , PLEMENT 242. Price 10 cents Morbid fears the result of functional diseases of . 
the nerves ; the increase in the forms of morbid THE INSANE AT GHEEL.-AB STRAOT fears in modern times ; morbid fears symptoms of a paper by Dr. W .  J .  Morton, on the Town of of disease rather than disease themselves; the Gheel, Belginm, and its Insane, treating of '  'rho varieties of morbid fear associated with bram ex- Administration of th ' affairs of the Insane. Thc hanstion ; astraphobia, or fear of lightning ; N onrriciers and Hosts. The Medical Service. The agoraphobia, or fcar of places ; topophobic:, the Infirmary. The Insane in their Homes. The fear of open spaces ;  anthropophobia, or fear of Hamlets. The " Ghcel Idea." Contained in SUPman ; gynephob ia, or fear of woman ; monopho- PLE�lEN�' 27 1 .  Price 10 cents. bia, or fear of being alone ; pathophobia" or fear 
of disease ; pantophobia, or fear of everything ; 
phobophobia, or fear of fears ; mysophobia, or 
fear of contamination. The symptoms which 
accompany these various forms of fear, and 
how they shonld be treated. Contained in SUP
PLEMENT 1 94.  Price 10 cents. 
PNEUMONIA. -BY ALONZO OLARK, 
M.D. '1'wo valuable and interesting clinical lec
tures, by one of our most eminent physicians, 
embodying much information not to be found 
in the text books. Pnenmonia defined ; where 
and how the discase begins in the Inng, and the 
direction in which it spreads ; the chang'cs that 
take place in the lung during the progress of the 
disease ; the three stages of the disease and their 
symptoms ; the first p hysical signs of pneumoni� ; 
the distinction between the rale of pneumoma 
and that of bronchitis ; different ways in which 
persons are affected at different times of life ; the 
causes of pneumonia ; diagnosis of the various 
forms of the disease ; and proper method of treat
ment. Contained in SUPPLEMEXTS 2 1 9  and 220. 
Price 10 cents each. 
PHTHISIS, -BY EDWARD O. JANE-
way, M.D. A clinical lectnre delivered at Belle
vne Hospital, showing that phthiSiS may be de
veloped in a person in whom there is no hereditary 
tendency to the disease ; that tobacco factories, 
and manv other factories, are the places where 
phthisis oftcn originates 'hand that it is better to 
take steps to prevent t e development of the 
disease than to await until after its development 
and then try to cffect a cure. Contained in SuP
PLEMENT 246.  Price 1 0  cents. The same nnmber 
containsyapers on Callender'S Method of Treating 
Abscess, Rapid Breathing as a Pain Obtunder, and 
several other medical snbj ects. 
SOARLET FEVER. - A VALUABLE 
clinical lecture by Prof. Alonzo Clark, M.D., Col
lege of Physicians and Surg'eons, New York. 
Preliminary remarks on prevalence of the dis
ease, and statistics of mortality. The several 
periods of scarlet fever. Pcriod of incnbation. 
Period of invasion. 'I'he eruptive stage. How 
the eru ption spreads. Division of the disease into 
scarlatina simplex, scarlatina anginosa, and scar
latina maligua. Affcctions of the throat accom
panying thc disease. Sequelm of the fever. 
Best known modes of treatment, Con tained in 
SUPPLEMENT 239.  Price 10 cents. '1'he same 
nnmber contains a ntluable article on the n'eat
msn{ Of Whooping Coug",  with Atropia used Hypoder
mically and Ga'l'oolic Acid inhalations. 

SKIN DISEASES, AND SOME IMPORT-
ant 'l'opical Remedies used in their Treatment.
By John V. Shoe�ak",r, lIL D .  An i)ll�ortant con
tribution to medICal lIterature, pomtmg out the 
proper use of soaps in treating skin diseases, and 
what kinds and how they should be used ; treating 
of n llInerons practical facts in reg-ard to certain 
new preparatiGns embraced under the naHle of 
" oleates," and urging the great importance of me
chanical remedies, such as friction, cornpression, 
etc., in the external trcatmcnt of skin diseases, 
and showing how and when they should be ap
plied. Contained in SUPPLEMENT 2 1 0. Price 10 
cents. 

LONGEVITY, OR THE NATURAL DU-
ration of Life.-An able and interesting paper by 
Dr. B. 'V. Hichardson, pointing out the fact that 
man by hi s organization was designed by his 
Creator to live, endowed with the sensibilitIeS of 
life and intelligence, for a period of a hundred 
vears ; and showing by means of a description of an ideal people, how civilized man should live in 
order that this, his natural term of days, may be 
reachcd. Contained in SUPPLE'lE>lT 2 1 1 .  Price 
10 cents. 
SALICYLIC AOID FOR THE OURE AND 
Prevention of Diseases in Cattle and Live St ock. 
A condensed acconnt of some of the principal 
resnlts that have belln obtained in Germany by an 
appropriate application of salicylic acid to the 
cnre of cattle diseases. Treatment of Erysipelas, 
Angina, Variola, Rheumatism). and Lameness i n  
Swine. Diarrhf'a in Cows a n d  ualves, Milk Fever 
in Sows. Diseases of Ponltr,)', Glanders, Plenro
pneumonia, and Diseases of the Blood in the 
Horse. Prevention of " Foul-brood," etc., among 
Bees. Contained in SUPPLEMENT 244. Price 10 
cents. 
WHAT TO DO WHEN AT A LOSS.
Some brief rules to be adopted by the physician in 
cases where a malady has not developed itself 
snffioiently to form a correct diagnosis of it, but 
where something mnst lle done at once that shall 
be beneficial to the patient. Rest. Salines. Helief 
of organs functionally disturbed. No opinion to be hastily expressed. Contained in SUPPLEMENT 
266. Price 10 cents. 
ON DIPTERA AS SPREADERS OF DIS-
case.- A suggestive paper by Mr. J. 'V. Slater, 
showing the probability that every infectious dis
ease may be, and actually is, at times, propagatcd 
by Jlies, and prOPOsing a method by which tho danIfpr mav be obviated .  Contained in SUPPLEMENT 
303.  Price 10 cents. , 
THE OONTAGION OF OONSUMPTION. 
-By James T. Whittaker, M.D. An interesting 
discnssion of the specificity of the tubercnlo us 
virns. The views of the older writers. The 
inSight obtained into the natnre of tuberculosis 
in modern times thron){h scientific oxperiment 
ation. The close amalogies between tubercu
losis and syphilis. 'rhe symptoms of each. No 
snch thing as predisposition to either diseage. 
Both may be inherited, yet in majority of cases 
are acquired. Various ways in which tnbercu
losis may be acqnired by those in whom it is not 
hereditltry. The fntnre outlook for the therapy 
of the disease. Contained in StJPPI�EMENT 243.  
Price 1 0  cents. . 

VAOCINATION OF ANIMALS. - BY 
Pro f. Pastenr. An address before the International 
Medical Congress, bringing to notice a new advance 
in the stndy of Microbie as applicd to the prevention 
of transm issible diseaRes in animals. Contained in 
SUPPLEMENT 3 00. Price 10 cents. 
THE PULSE.-BY T. A. McBRIDE, M. D. 

SMALLPOX. -A PAPER BY DR. O SOAR 
C. DeWolf, giving the mcthods employed very 
snccessfnlly during the last four years to prevent 
the spread of smallpox in the city of Chicago. 
Contained in SUPPLEMENT 2 8 7 .  Price 10 cents. 

TYPHOID FEVER.--A OLINICAL LEO· 
ture, by Prof. Austin F]int, M.D., .giving the va
rions symptoms by WhICh the dIsease may be 
recognized and distingnished from other fevers, 
and pointing out the proper methods of tr<;ating 
it. Contained in SUPPLEMENT l!. 5 1 .  PrICe 10 
cents. The same number contains an article on a 
" New Treatment for Typhoid Bever." 

AST HENOPIC SYMPTOMS IN EMME-
tropic and Ametropic Eyes, points in the manage
ment of.-By O. D.  Pomeroy, M.D. LECTURE 1.:
The emmetropic eye. Treatment of asthenopIC 
symptoms withont spectacles. The nse of atro
pine. General hygienic management of astheno
pia in the emmetropic eye. Dyer's plan. Indica
tions for the nse of glasses in presbyopia. The 
nse of glasses in an aphakial eye. LECTURE 
II. - Hypermetropia. Convergent sqnint and 
hvpermetropia. Glasses after tenotomy for 
convergent squint. Atropine in convergent 
squint. The vision of hypermetropes. Astigma
tism in hypermetropia. M yopia. >yhat . glll;sses 
should be g'h<en to a myope. Contallled III SUP
PLEMENT 2 5 5 .  Price 10 cents. 

OLOTHING IN ITS RELATION TO 
Health.-Being the investigations of Prof. Jae�OI' 
regarding the relation which the prop",r s"!l,,,ctlOn 
of clothing bears to the health of the Illdlvldnal. 
His discovery that a diminution of water con
tained in the body is of vital i':llportall;ce. T]18 
discovery corroborated by experImentatIOn. Dlf
fcrent methods tried by hIm to diminish the quan
tity of water in the body. The only permanent 
resnlt was that obtained by a proper selection of 
material and form of clothing ; particularly the 
employment of animal wool for clothing, to lre
serve health, to prevent the accumulation .o fat 
and water in the system, and to ward off disease. 
Contained in SUPPLEMENTS 2 5 3  and 2 5 6 .  Price 
10 cents each. No. 2 5 6  also contains a valuable 
article explanatory of Dr. Jaeger's new theory o f  
" Neural Analysis.'" 

SUSPENDED ANIMATION. - BY DR. 
Benjamin W. Richardson, F.R.S. A valuable article, 
wherein are given the views of this celebrated 
writer as to the possibility of suspending anim�l 
Ii�e for indefinite periods. Embracing all that IS 
known on this sn?ject n p to th� presenttiI?e by e:.;
periment. Descrlbmg the actIOn of certam chemI
cal and physical ag'3ncies on the body to produce 
a state simnlating death. The three states of 
muscular irritability. The one circumstance on 
which depends the time during wh i ch an anim al 
body may be reanimated. The possibility <?f tOpl
porarily producing a state of.snspended ammatlOl� 
shown by research and experiment. The actIOn of 
cold on cold-blooded and hibernating animals. Re
storation to life of chloroformed animals. The 
various agents which are known to suspend, wit.h
ont nece,sarily destroying, life. IIfand\agora, Its 
properties. Nitrite of Amyl. Woorali. Chloral 
Hydrate. The Cyanogens. Alcohol. Oxy!),en. 
A very instructive essay, and a, valuabl!l contrIbu
tion to science, by the most cmment lInng auth or
ity on the subject, Contained in SUPPLEMEXT 
1 8 5 .  Price 10 cents. 

IS TYPHOID FEVER OONTAGIOUS ?-
By '1'. J. Maclagan, M.D. An imp,ortl,tnt contribn
tion to the literatnre of zym otIC dIseases. Con
tained in SUPPLEMENT 207.  Price 10 cents. The 
same nnmber contains an article on the n'eatment 
of Diabetes Mellitus, by Dr. Salisbury. 

THE HAY FEVER PHlLOSOPHERS,-A 

THE CARE OF YOUN G OHILDHEN , -
This paper is of special interest to parents and 
others who have young children iq charge. It is 
full of practical and valuable adVICe, WhICh fol
lowed 'will serve to prevent those diseases to which 
children are so liable in summer, and which are 
the caUSeS of such great mortalit:f among them. It 
points ont the necessity of pnre all' for the ChIld ; 
what kind of food shonld be given and what k�nds 
avoided' how varions dietetic preparations are to 
be made; when and. how the child should be wea�
ed ' how and when It should be bathed; and how It, 
should be clothed; and the best kinds of food to 
select for the growing child. SUPPLEMENT, No. 
1 92. Price 10 cents. 

BRONOHIAL MlTHMA.-A LECTURE 
delivered at the Medical Society of London, by 
Jno. C.  Thorowgood, M. D., giving the anthor's 
views as to the causes, complications, effects of 
climate upon and the proper treatment of the dis
ease, based on ca ses that have come nnder his own 
observation. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 1 7 1 . Price l0 cepts. 

TREAT:\>IENT OF ULOERS WITH A 
Saturated Solution of Chlorate of Potassium. <'By 
T. M. Rochester, lIf. D. Full Description of Treat
ment, with Explanation of Mode of Action of the 
Chlorate of Potash, and record of fourteen snccess
fnl cases. SUPPLEMENT 1 5 5 .  Together with Perox
ide of Hydrogell in the Blood, Diarrhea in Children, 
etc. Prico 10 centc 

B I L I O U S  DISEASES. - WHAT ARE 
They, and why so Called? By J. H. Nowlin, lIT. D. 
Many Bilious Diseases, so called, in which the Liver 
is not involved. A Protest against Quack Treat
ment, etc., and an attempt to Corrpct a Grave 
Popular Conception. SUPPLEMENT 1 52 . Price 10 
cents. 

PEROXIDE OF HYDRO GEN IN THE 
Blood. By John Day, M.D.  Papcr read before the 
Medical Society of Victoria. An attempt to Ex
plain the Action of certain common Remedies. 
Condition of Oxygen in the BIOI d, with interesting 
Chemical Experiments. Peroxide of Hydrogen in 
the :B'ats of the Blood. Importance of Fat in the 
Animal Economy. How the I oloring lIlatter of the 
Blood produces an Im�ortant Chemical Change. 
Therap'eutic Effect of ]i ats and Oils, as Cod Liver 
Oil, 011 of Tnrpentine, common Resin, the Resin of 
Gnaiacnm, Myrrh, and Ether. SUPPLEMENT 155.  
Together with Treatment o f  Ulcers with Clorate of 
Pot sium, Diarrhea in Children, etc. Price 10 
cents. 

DENTITION.-BY RICHARD A. F. PEN· 
rose, M.D. A very instrnctive lectuli'J delivered 
before the Medical Class of the University of Penn
sylvania, upon a subject of vital importance to tre 
welfare of the Infant in both hea lth and disease. 
SUPPLElIIENT. J). o. 1 6 7 .  'Price 10 cents. 

FOOD, PIIYSIOLOGY, AND FOROE. -
By Dr. E. L. Sturtevant. An interesting and com
prehensive paper presenting many valuable .and 
instructive facts. Food a form of fm:ce . the ammal a prodnct of force or forccs ; definition of "work : "  
the amount of force derived from varions articles 
of food. Table of food, showing total mechanical 
work which the combnstion in the body of one 
ponnd of oach is capable of prodncing ontside the 
body ; the woight of the bod y ;  object of respira
tion and circulation ;  phenomena of re�piration 
and circnlation ; animiLl heat; consumption of force 
in standing and walking; changes in the amount of 
food tQ furnish force for purpose of lallor � amonnt 
of food reqnired by man and anim"ls ; toe force
producing powers of �i1k and beef compared ; 
proper protection of anllllals m w l!lter a cheaper 
fud than corn or hay. SUPPLEMENT, No. 186.  
Price I II  cents. report of facts prepared by a committee and which 

are to be presented before the U. S. Hay Fever 
Association at its next meeting. Brief history of 
Hay Fever, showing it to be a modern disease. DYSPEPSIA BY DR 0 F KUNZE All classes snbject to it. Horeditary nature.  Geo- i '- , , , : • •  . ' graphical d istribution. Cities of refuge. Limits I S.ymptoms. APpetI

.
te Dlmm}shcd. Stomac� Dllfes

of the exem pt regions. Residence in any particu- �IOn mnch. sl(n�cr than No�mal. Constlpati0T;I. 
lar locality as a prevontive of :;tutnmnal catarr):1, l::iymptorns m ChIldren. Chromc Ca�s. PYB'PoPSla 
after all a very uncertain m atter. Contained III as caused hy too much Food , by IndlgestIbl,e, Food ; 
SUPPLEMENT 242. Price 10 cents. by Gener!!l Derangement : by Alt�>red COn(lItlOns of InnervatlOn. 'l'reatment. NourIShment shonld be Easily Digestible ; taken Little at a Time and Digesten befor0 more IS mkon. Necessity of Few and Plain Dishes. '1'reatment whell Stomach is Overloaded. Aiding GastriC J nice, 'l'reat men t In Febrile Diseases Contained io SUPPLEMENT 1 29. Price 10 cents. 

TREATMENT OF THE DROWNED. -A 
sprios of yalultble directions, indorsed by the Boards 
of Health of several cities and States, showing how 
to proceed to restore to consciousness, not only 
persons that have been drowned, bnt also those 
that have been suffocated by the inhalation of 
smoke or any poisonous gasIls, and those in whom T OF PRESERVING THE EYE the action of breathing has been temporarily sus- THE AR < -
pended through hanging" or throngh the f'ffects of B!ght.-Adapted fr<?m the French of Arthur Cheva
chloroform, hydrate of chloral, etc. With three lieI'. III,nstrated ":Ith 93 engra nngs,. A plain, com-
pngravings. Contained in SUPPLEMENT 20 1 . prehenslve Treatise, explallll.'11l the A�atomy of 
P l'ice 10 cents. I the Eye ; the PhenomeT;Ia of ylslon>.�nd tae Reflec-

tion, Refraction, and DISpersIOn of Light ; the Oph
OONSTIPATION AND ITS EFFEOTS. - thalmoscope and its Use ; Disea:ses of �he Eye, and .l. " Treatment ; Long and Short SIght, WIth Instrue-�y E. S. F. A·rnold, M.D: An I�nl'o,:tant contrlbu� tions ; Cataract and AstignIatism ; Manufacture of tlOn to the lIterature of a snbJ eet little treated of Spectacles ' Colored Glasses and their Use ' Numin medical w.ork�. Depression and dcbility .at-

ber and Fo�iof Lenses and their Monntlnis : Hytcnding constIpatIOn. 9ther sym ptoms a ttondmg giene of the Eye Valnable Directions for all ' the tho trouble. ConstIpatIOn as a source of <,\Iseas.e. H giene of the Eye Simple Home-treatmen't for Some remarkable ca�e� and cures. Contallled m ,l"ak EYes. Care for the Eyes of Children and InSUPPI.EMENT 2 8 4 .  I nce 10 cents. fants. What Lamps shonld be Used. B ow to 
Bathe the Eye. Instrnctions to the Aged. Ex

ETIOLOGY OF THE OARBUNOULAR traction of Foreign Bodies from the Eye . Eye
Diseasc.-By L. Pasteur. A valuable and exhans- washes and their composition. Hecipcs for Eye
tive contribntion to the history of " carbnncular washes and Directions for their Application. The 
diseaso " or " anthrax "-one of the diseases which whole contained in SUPPLEMENTS 1 2 5, 1 27,  1 30, 
causes t h e  greatest destrnction of oattle in a l l  1 3'6, 1 39, 1 42, 1 44, 1 47. Prlce 1 0  cents each; 
countries. 'I'he nature, cause, and prevention of 80 cents for the scries-
the affection fnlly treated. Contained in SUPPLE
MENT 259.  Price 10 cents. LEOTURES ON PARALYSIS AND CON-THE TURKISH BATH : WHAT IT IS, 

and what it does.-By John Stainback Wilson, 
M.D. A valuable article pointing ont the gro�t 
value of this perfection of baths as a therapeutIC 
agent and its 

.
wide range of aPeplications. Pro

cesses of the Turkish Bath. :rhe PhYSiological 
and Therapeutic action .of the. Turkis):1 Ilat):1. An 
ennmcration of the varlOUS Diseases m WhICh the 
Bath will be found uReful. Contained in SUP
PI.EMEN'r 226. Price 10 cents. 

A valuable clinical lectnre, delivered at the 
New York College of Physicians and Surgeons. 
The different kinds of pnlse d efined. Directions 
for examining the pulse. The factors of the 
pnlse, and the several phenomena dependent upon 
them. Tab l o  of variations in frequency of the vulsions, as Effects of OrganiC Diseases of the Brain. 

By C. E. Brown-Seqnard, M.D.  Delivered at Be!le
Vue Hospital Medical College, New York. Bemg 
reports of eight celebrated lectures of importance 
and value. Contained in SUPPLEMENTS 1 0 1 ,  1 02, 
1 03, 104, 1 09, 1 1 2, 1 1 9. 1 2 1 .  Price 10 oenti! each. 

pulse in health. Infinenc8s of sex, posture, sleep, OONSTIPATION VIEWED AS A DIS
food, emotiona, etc.; on the pnlse. Phenomena ease per 8e and as an Exciting Canse of Disease. attending the pnlse in disease. Diagnosis and A valuable paper b y  Robert Bell, M.D.,  calling prognosis of thc pulse in fevers, infiammations, attention to a matter which is often overlooked nerVOUS exhaustion, etc. A ,PaRer of great in ter- i n  connecticll1 with this di sorder, i . e., the proest to stndents. Contained III SUPPLEMENT 2 3 5 .  ' duction of a whole host of di stressing symptoms, Price 10 cents. 'I and the development of what bnt for it migb t 

still remain latent disease. Illustrated by a series THE OONDITIONS OF HEALTH IN THE OHIOKEN CHOLERA. -- A REOEN T of cases which have come under the author's Infant-A lectnre delivered at Jefferson Medical ON THE HYGIENIO AND THERAPEU- commnnication by 1If. Pasteur, to the French ' observation during the last six years, and giving College, Philadelphia, by Wm. B. Atkinson, M. D. tic Infillences of Habits and Character in the Academy, giving the results of his experiment, the treatment adoptcd by him. Contained in This lectnre, upon a subject on which the bookS Medical Profession.·-By Edwd. T. '1'ibbitts, M.D. with the parasite which produccs chicken cholera; SUPPLEMENT 224. Price 10 cents. are almost completely silent. contains a careful In this paper the anthor points out to the pro- showing that there is an attenuated virl,ls of this stndy of the frame of the child in a healthy state, fession the immense power they possess of work- diseasc, and that one or more inoculations of this NOTES OF HOSPITAL AND PRIVATE from its birth up to the time when it and its dising either harm or good to their patients through attenuated form may preserve chickens from Practice in San :B'rancisco, Ily H. Gibbons, Sr., eases may no longer be regarded as pecnliar, but their own personal babits or their infinence ; and death, when inoculated with the virus of maxi- M, D. Brief Records of Observation and Experi- as coming under the heading of diseases of adult with a knowledge of how powerful this infiuonce mum virulence. Contained in SUPPLEMENT 2 7 1 .  ence during eighteen years of Hospital Practice, life, It treafs of : The appparance and peculiaris he counsels that they should endeavor to lead Price 10 cents. Another paper by the same au thor treatin.,. of Pnlmonary Consnmption ; Congh and ities of the infant at the mo mellt of its bil'th ; its as nearly as possible model lives-lives which will " On th e Attenuation of the Virus of Chicken Night Sweats; Hemorrhage; Foods and Drinks for rapid rate of growth ; its weight ; average not only boor but court imitation. Contained in Cholera," also read before the French Academy, is Consumptives ; Malarial Diseases ; Intermittents ; weight of male and female infants ; the skin and SUPPLEMENT 2 1 1 .  Priu(J 10 cents. given in SUPPLEMENT 2 8 3 .  Another article on Tenacity of Intermittent :B'ever; Typhoid Fever ; its color, and its vascular nature ; the bones, 
THERAPEUTICAL USE OF THE MAG-

this snbject, by the same author, pointing ont the Rheumatism and Neuralgia; Diseases of the heart, their characteristics ; the pulse of the new-born. " conditions of non-recidivation and of some other and Jaundice. SUPPLEMENT, 193 .  The same child ; tho respiration at different ages ; the digestnet.-By William A. Hammond, M.D. A consider- characteristics of chicken cholera," may be found number contains articles on appearance of the ive system ; the secretion of sal iva and the period at ation of the therapeutical uses and value of the in SUPPLEMENT 274.  Price 10 cents "ach. Tongue in Disease; Aural Therapeutios, and Treat- which this occurs ; the act of nursing ; the state of magnet in caSeS of chorea and paralysis, based on ment of Strychnia Poisoning by Chloral Hydrate, the bowels, and the pecularities of the urine ; the the an thor's recent experience, with acconnts @f A SPHYXlA. -A SPEEDY METHOD. - Apomorphia, and Electricity. Price 10 cents. early development of the child's senses; the breath, recent cases of dise!1se treated py the apnlication By Harvey L. Ilyrd, M.D. The method herein given the tongue, the month, the hps, and the chal'lLcters of the �agllet, prefaced by an mterestmg sketch \ it is believed, \vill be fonnd a highly valuable, if OOLD WATER IN 'rYPHOID -BY J W i theY i3honld exhibit ; the susceptibility of t\lf� in?f the li:lstory of the e.m.ployment �f the _magnet not the most important, addition to our list of ap- ' . : . ;  fant · to pain ; the approach of first dentltlOn : In ,medICme. Contamed m SUP! LEMENT 2fi 8 .  pliances in the asphyxia of children, and also for Kibbee, M. D. An a!lcount of 11, pecu,harly
hmter- I change of food ; beginning of articulation ; locoPrIce. 10 cents. The s�,me nnm�ers conta�!ls the relief of that condition in the ad ult, when pro- esting case of typhOId and the author s met od.of motion . SUPPLEMENT, No. 1 63 .  Price 10 oents. a notIce of the use of the Magnet m P aral Iy, perly manipnlated. The procedure is easy of treating it, and from the for�unate results of WhI<!h I bv 1"rof. Nothnagel. accomplishment and reqnires no preliminary he is led to the. conclUSIOn that all morbId 

CONSTITUTION !\.L DISEASES -BY D t '  t'  f 't l' at' phenomena attendmg fever of any name are di- • , arrangemen or . prepara 101,1 or 1 s app 10 lOn, 
tl due to excessive heat, and that the removal B. St. John Roosa, M.D. An interesting paper in ASPERGILLUS IN THE LIVING HU-

mali Ear.�By Chas. H. Burnett, M.D. Illnstrated 
witll-three·engravings., CQntained'ih SUPPLEMENT 1l0S . Price 10 cents. 

but I?�y be put mto . execntlOn the I?oment the r�Cth� latter b water is a sure rehledy. Contained which the anthor discusses the value of glasses condItIOn of the,patient may ?emapd It, IlJnstrat- rn SC:rBNTIFICY AMERICAN SUPPI.EMENT, N.J. 1 71 . in the cnre of disease. Contained in fnll in SVl'-ed with three figures. Contained III SUPP CEMENT
, n...1·ce 10 cents. PLEMIDIT �I)�. l'rio" 10 cents. �1 5. PrIce lO eents. u 
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CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 445 
'l'hese papers may be had at THE SCIENTIFIO I HOW TO PREVENT THE RAPID INDUSTRIAL ED UCATION, A NEW MATERIALISM AND ITS LESSONS. AMERICAN Office, New York, or may be ordered I Spread of Fire. By P. T. Wight. SUPPLElI1ENT Feature in.-A description of the new system of By Dr. Henry Maudslpy. A calm and impartial tbrougb any Bookseller or Newsdealers. In order- I 205.  Price 10 cents. hand education adopted by tbe Society for Ethical review of the doctrine or Materialism by one wbo ing, pleaRe be particular to specify the Number 

IL 
Culture in tbe instruction of young children in believes that " Materialism," wben properly under-of the ' up olement that conta;ns the paper desired. ARROW WOUNDS.- -BY H. S. K - the principles underlying all mechanical arts and stood, far from being a menace to morality, only PromptlY sent by mail to any part 9f the world. bourne, M.D., U.S.A. An interestil.'g lecture on a occupations ;  an improvement on tbe well-known sets before man a higher intellectual aim tban Price Ten Cents each Number. branch of surgery not treated of III text books. Russian system .  With fifteen diagrams showing he is ever likely to reach by spiritual patbs. Tbe 

- - �----- SUPPLEMENT 29 5 .  the mode o f  instruction i n  tbe carving o f  geome- author treats his subject under the following trical figures in clay. Contained in SUPPLEMENT headings : Mental Effects of Injury to the Brain ; PHENOMENA OF HYPNOTISM . - IL · 2 3 0 .  Price 10 cents. ' Tbe Moral Character first Impaired: How Disease M ed i c i n e, Hygie n e, S u rgery, E tc.  
MEDICAL USES OF SALICYLIC ACID.-
SUPPLEMENT 1 62.  

lustrated. SUPPLEMENT 295.  Price 1 0  cents. THE FRENCH UNIVERSAL EXHIBI- injures the Moral Character ; M cntal Effects of 
E Paralysis; Effects of Alcobol and Opium on the P ASTEU R'S EXPERIMENTS IN PR - i tjOl� of 18';:8.-Conqitions for exhibitors ; . Insurance Moral Sense ; Dependence of Mine: and Spirit on 

BALDNESS AND ITS TREATMENT .- ventive Inoculation.-SuPPLEMENT 295. Price a!;l"a.lIlst FIr.e, Acc.Ident, etc. C}�ssification of E�- Organization: the doctrine of a Separate Spirit ;  
1 0  cents hI bIts. PolIce. FmanClal CondItlOn of the ExhlbI- the Hope of Immortality; Lessons of Humility and By Dr. Geo. H. Rowe. SUPPLEMENT 1 6 1 . ' tion and Cost of Buildings, etc., with Two Engrav- l' B D'ff d V 1 T h THE TREATMENT 0>1' ACUTE RHE U- in�s of t.he Principal Entrances. SUPPLEMENT .• everence: rain 1 erences an a ues ; eac · 

� ings of Science Concerning the Growth of Moral 
AIILK AS A VEHICLE OF CONTAGh'l N. matism .--By Alfred Stille, M.D. SUPPLEMENT 1 O. PrlCe 10 cents. Character: Causes of ];'amily Development and 

By A. R. Beeker, M.D. SUPPLEMENT 1 60. 299. Price 10 cents. 1' lNTEHNATIONAL MEDICAL AND Degeneracy: Hereditary Antecedents ; How Men-
S 't E h 'bltl L 1 III t t d S p- tal Derangement is produced by Absence of Moral O.CULAR SYMPTOMS IN DIFFERENT P��J

T 2�8
'
. P�ice 

{O����g-: us ),a e .  U 
Feeling ; Obedience to the Higber Laws impera-

SUGGESTIONS FOR PREVENTING THE ��ig!SfJ;;-��ls. Dr. Gorecki. SUPPLEMENT 291'. THE SCIENTIFIC AM ERICAN REFER- f�vWa[,i'il,'fi��; ����:�� R�if��af'Wo'rit �;� Spread of Scarlet Fever.-SuPPLEMENT 1 1'2. I ence Book ; a bound book of 144 pages for 25 cents' Matter of Law and Order ' the Good of Mankind 

PEROXIDE OF HYDROGEN AS A DIS
infectant and Dcodorant.-By John Day, M.D. 
SUPPLEl'IIENT 1 66. 

HOSPITAL OF ST. ELOI, AT MONTPEL- On receipt of 25 cents we send by mail, post-paid, ani' the True Object of Liie. Contained in SUPPLElieI', Prance. By F. J. Monat, M.D. With bird's- I a copy of a handsome little bonnd volume, entitled MJi,:�T. No. 1 9 1'. Price 10 cents. eye view of the buildings. SUPPLEMENT 301'.  I the SCIENTIFIC AMERICAN REFERENCE BOOK. con-
Price 10 cents. taining 144 pages, illustrated with engTavings, and 

OBESITY.-HO W CAUSED, H@W CUR- CURE FOR OPIUM HABIT.-SUPPLE-
ed. SUPPLEMENT 1 66. Price 10 cents. MENT 304. Price 10 cents. 

forming one of the cheapest and most valuable 
books of condensed reference ever printed. A mong 
its contents are : 

THE BEGINNING OF LIFE. -A REVIEW 
of the doctrine of Evolution. By the eminent 
Prof. Edmond Perrier, of the Museum of Natural 
Historv of Paris. What are the simplest forms 
of life ? Our present ideas of " living beings" and 
" organisms." Protoplasm. Discovery of the 
first Moner-Protogenes. Protamceba. Huxley's 
Bathybius. Myxiodictium. Reproduction of"  
moners described and illustrated. The Proto
monas. The Vnmpyrellas. Reproduction of 
Protomyxa, nnd Mvxastrum. Tbe great abun. 
dance o'f these simplest forms of life and their 
possession of properties III common. Reings that 
have acquired individuality could not have been 
produced spontaneonsly. Can non-individualized 
protoplasm spring up sppntaneously ? The opin
ion of chemists. The differences between proto
plasm and chemical compounds. 'l'he Hhizopods 
,md their possession of a nucleus and nucleolus. 
IJifferences between Amcebas and Protamcebas. 
The Actinophrys sol. Actinosphffirium Eichhornii. 
An able and interesting article, illustrated with 
seven engravings, showing some of the more 
wonderfui and beautiful forms assumed by pro
toplasmiC animals. Contained in SUPPLEMENT 
1 8 8 .  Price 10 cents. 

SKIN G.KAFTING. -BY G. W. GARRI-
Bon, M.D.-Cases rcquiring skin grafting. Plan of 
procedure. How long to continue transplarting. 
SUPPLEMENT 1 64. Price 10 cents. 
I'> I P H T H E R I A. -THE BROOKLYN 
Treatment. By Paul H.  Kretzschmar, M.D. An 
account of a mode of treatment of this dread dis
ease whicb bas proved very effective. SUPPLEMENT 
1 9 1 .  Price 10 cents. 
AURAL THERAPEUTICS.-A CLINICAL 
lecture, by Laurence Turnbull, M.D., on some of 
the remedies which have proved specially valuable 
in ear diseases. SUPPLEMENT 1 9 3 .  Price 10 cents. 
APPEARANCE OF THE TONGUE IN 
Dis"ase.-By J. A. Henning, M.D. SUPPLEMENT 
1 9 3 .  Price 10 cents. 
NEURALGIA.--1HETHOD OF TREAT
ment. By Dr. J. W. Hickman. SUPPLEMENT 1 96. 
Price 10 cents. 
SUSPENDED ANIMATION.-BY BEN
jamin Ward Richardson. An interesting- jlaper on 
wbat is known , by experiment, as to the possibility of suspending animal life. SUPPLEMENT 
1 8 5'. Price 10 cents. 
A M A L G A M S.-BY DR. CHARLES J. 
Essig. A faper of great value to dentists. Sup
PLEMENT 8 3 .  Price lO cents. 
A PLEASANT REMEDY FOR TOOTH
ache.-By J. C. Osborn, M.D . SUPPLEMENT 1 8 5 . 
Price 10 cents. 
RASHES PRODUCED BY DRUGS IN 
Daily Use. SUPPLEMENT 1 7 6. Price 10 cents. 
THE CIRCULATION OF THE BLOOD. 
Lecture by Prof. E. J. Marcy, presenting certain 
features of the subject not commonly known. 
Witb four figures. SUPPLEMENT 2 1 2 .  Price 10 
cents. 
ASPHYXIA IN THE NEWLY BORN.-A 
speedy method of prevention. By Dr. Harvey L. 
Byrd. With three cuts. SUPPLEMENT 2 1 5 .  "rice 10 cents. 
A CURE FOR CATARRH.-BY HANS M. 
Wilder. SUPPLEMENT 2 1 6. Price 10 cents. 
NOVEL SUHGICAL INSTRUMENT. -
Description and figure of an apparatus for ligbt
ing un tbe dark cavaties of the body. SUPPLE
MENT 2 1  O. Price 10 cents. 
THE �IOTOR FUNCTIONS 0]' TIlE 
Brain.-By. Dr. FranyoiS Franck. An interesting 
discussion of the relations that exist between cer
tain regions of the brain and the exercise of vol· 
untary movements. With six figures. SUPPLI!l
MEN'r '2 1 O. Price 10 cents. 
DIGESTION AND DYSPEPSIA.-BY 
Charles Richet. A paper fnll  of valuable sugges
tions on the subject of digestion and the hygiene 
of the digestive organs. SUPPLEMENT 1 99. Price 
10 cents. 
CEMENTS FOR THE TEETH. -BY DR. 
w. H. Rollins. SUPPLEMENT 200. Price 10 <rents. 
FUCHSIN IN BRIGHT' S  DISEASE.
SUPPLEMENT 259.  Price 1 0  cents. 
EASY METHOD OF DETECTING BLOOD 
Stains.-By Prof. D. S. Kellicott. SUPPLEMENT 
2 6 1 .  Price 10 cents. 
�IANUFACTURE OF AlVIMONIA BY 
means of Nitrogen contained i n  the air.-By J. P .  
Rickmann. . With iIlnstrations o f  ap paratus. 
SUPPLEMENT 254.  Price 10 cents. 
HEMLOCK IN THE TREATMENT 0.1<' 
Cancer.-By H. Kennedy, M.B. SUPPLEMENT 250.  
Price 1 0  cents 
LEAD POISONING.-A CLINICAL LEC
ture by Dr. Wm. Pepper. SUPPLEMENT 2 3 5 .  
Price 1 0  cents. 
CURIOUS FOODS USED BY VARIOUS 
People. SUPPLEMENT 200. Price 10 cents. 
RABIES. - CAUSE AND PROBABLE 
Preventive.-B. L. L. Dor!', M.D. SUPPLEMENT 
3 1 0. Price 10 cents. 

CONNECTION OF THE BIOLOGICAL 
Sciences with Medicine.- By Prof. Huxley SUPPLEMENT 300. Price 10 cents. 
VACCINATION OF ANIMALS. - A D 
dress by Prof. Pasteur. SUPPLEMENT 300. Price 
10 cents. 
r Y.PH UH ]'EVER IN NEW YORK. -SUPPLEMENT 298.  Price 10 cents. 
DISEASES OF THE EAR -BY SAMUEL 
Theebald. SUPPLE..<l:ENT 294. Price 10 cents. 
NEW FLEXIBLE STETHO SCOPE.-IL
lustrated. SUPPLE..'IcIENT 3 02.  Price 10 cents. 
TREATMENT OF TETANUS.-SUPPLE
MENT 302. Price 10 cents. 
OCULAR SYMPTOMS IN DIFFEHENT 
Diseases.-SuPPLEMENT 291'.  Price 10 cents. 
CATCHING COLD. -BY DR. CARL SEIler. SUPPLEMElIrT 2 9 1' .  Price 10 cents. 

TOPICAL MEDICATION IN PHTHISIS .
SUPPLEMENT 286.  Price 10 cents. 

1. The Oerums of the United State8, by States, Terri
tories, and Counties, in .full, showing the area of the 
several States. Also, Table8 Qf OWe8 having over 

DIPHTHERIA, REMEDY FOR. -SUP- 10,000 inhabitants. Compiled from the Censns. 
PLE�rENT 3 0 1' .  Price 10 ccnt". 2. Talile oj Occupations.�Showing the princlpal oc-
HO W WE AI'E POISO MED BY DR C cupations of the people of the United States, and 

, .• L' . --: . . tbe number of persons engaged in each occupation. A. Greene. SUPPLEM:ENT 28 3 . PrICe 10 cents. Compiled from the last Census. 
ASTIGMATISM. -BY C. A. B UCKLIN ' I 3. The Patent Laws of the United States in full, M.D '-With Standards for testing distant vision. ; with Directions How to Obtain Patents, Offi cial 
SUPPLEMEN'l' 3 0 1 .  Price 10 cents. I Rules, Costs, etc.; Forms for Applications for Pa-
PI:II

'
LOSOPHY OF INSANI1'Y BY DR I tents and Cave8;ts . Directions. How �o Introdu�e .� . - . and Sell InventlOns , Forms for A SSIgnment, m Johu Sanderson. SUPPL�]MENT 308.  P rice 10 I whole and part ; Licenses . State, Town, Connty, cents. , and Shop Rights : Rights of Employer and Em-

SI 'IPLE METI.rOD TO STAUNCH ACeI , ploy�s in respect to Inventi'.)]]s.; State L�ws con-"' :J. - cermng Patents ; General Prmmples applIcable to dental Hemorrhage.-Illustrated. By Edward Infringements : SynopSis of the Patent Laws of For-
Borck, M.D. SUPPLEMENT 299.  Price 10 cents. eign Countries, Costs, Procedure. 
HHEUMATISM TREATMENT OF. -BY 4. The Ornamental Design Patent Law (full text).
Alfred Stille, M.D: SUPPLElI1ENT 299. Price 10 Costs and Procedure for securing Desi!!"n Patents for 
cents. Ornamental ProductlOns, snch as DeSIgns for Tex

tile Fabrics, Patterns for Wood and Metal ·Work, TREATMENT OF TETANUS.-BY DR. New f'hapes and Confignrations of any article of 
Ria. SUPPLEMENT 302. Price 10 cents. Manufacture, Prints, Pictures, and Ornaments, to 

be printed, woven, stamped, cast, or otherwise np
MERCURIAL FUMIGATION IN DIPH- plied upon machinery, tools, goods, fabrics, manu
tb"ria.-By .J. Corrin, M.D. SUPPLEMENT 2 9 1' .  factures. 

THE THEORY OF EVOLUTION.-1'HE 
three great lectures delivered in New York, 1876, br, 
Professor Huxley, on " The Theory of Evolution. ' 
SUPPLEMENTS 41 , 42, 44. Price 10 cents each, 3(j 
cents for the three. Thcse are the oIlly scientific 
lectnresdelivered in America byPr"fessor Huxley. PrIce 10 cents. 5. The United State8 Trade-Mark Law (full text).

CONSUMPTION IS IT A CONTAGIOU S  With Dir,:,ctions, Proceedings. and Expense� fOY tbe 
Disease, and What 'Can be Done to Prevent its I RegistratIOn of Trad�-Marks of every descrJ�tIOn .

. Ravages.-Ey B. ()ogshall, M.D., Flint, Mich. SUP- i 6. The Label Oop?/'f"'ght La'll( (full text):-W:Ith DI
PLEMENT 2 9 1'  • Price 10 cents. rections, proceedm�s! and Cost of RegIst!,rmg .La

bels for Goods, MedlClIles, and MerchandIse of all 
·kinds. 

P A R  1 S EXHIBITION PRIZES, 1878. 
Full Omcial List of tho Awards in the Ameriear 
Department, enumerating Exhibits aud Names anc 
Addresses of Exhibitors, with kind of Prize award· 
ed in each case. Contained in SUPPLEMEN�S 149. 
1 5 0 .  Price 10 cents each. . M I S C E L L A N E O U S. 

Evo l u t i o n  a n d  Sc i e n ce T h �r i es, 
E d u ca t i o n  E x h i b i t i o n s, rnc. 

EVOLUTION AND HUMAN ANATOMY. 
By Stanford E.Cbaille, A.M . ,  M.D. A powerful array 
of facts in favor of evolution, derived from a philo
sopbical study of Human Anatomy. Tbe indeli
ble marks of man's lowly origin to be found in 
three different and neglected departments o f  Ana
tomy-Em bryology, Teratology, aud Rudimentary 
Organs. Embryology.-The origin of man from an 
ovule or cell differiug in no respect from tbat of 
otber animals ; tbe hatcbing of the egg snccessively 
presents the same forms of allimal life that are 
disclosed in tbe successive strata of geology ; tbe 
buman embryo succeSGively taking on the organ
ization of a fish, of an ampbibian, a reptile, and a 
mamm�l ; a detailed study of each of these phases 
in the buman embryo. Teratology lanomalies)-'l'he 
monster shown to be dne sometimes to exceSSive, 
sometimes to perverted,and sometime5 to defective 
embryonic development ; tbe human embryo in its 
earliest stages destitute of head, brain, beart. and 
extremities ; every variety of deficicncy in t bese 
or other parts may occ ur, and produce monstrosi
ties : most flowering plants and many inferior 
animals " double sexed, "  and · true hermaphro
ditism also possible in man ; examples of tbe occur
rence in man of supplemeutary organs tbat are 
characteristic of {)tber animals ; all tbe distinctive 
peculiarities of the myology of the antbropomor
pha occasionally met witb as varieties in man. 
Rudimentary Organs.-Organs of this kind fonnd in 
all kinds of animals aud plants; they are perfectly 
useless, and at times detrimental to their possessor, 
and are relics of once useful organs in lower forms 
of allied animals and plants ; tbe presence of these 
relics in the embryo aud adult is conv-incing evi
dence of e\-olution ; numerous examples of such 
relics in man; the light that these facts throw on the 
subject under consideration: these facts, however, 
are only a fraction of the evidence in favor of 
evolution. Wbat chemistry, microscopy, morpho
logy, and geolog-v teach in addition. Contained in 
SUPPLEMENT 1 68 .  Price 10 cents. 
A SPECULATION ON PHOTO PLASM -
By Persifer Frazer, Jr. A thoughtful essay in 
which the author, after a review of the known 
Chemical and Physical Properties of Protoplasm 
-the wonderful substance which composes the 
simple cell of plant and animal-offers some origi
nal speculations for the cousideration of thinkers; 
such, for instance, as the possibility of cells being 
composed of ultra-miscroscopic geometrically 
regular forms : the possibility, through chemical 
changes in Protoplasm, of living creatures being 
formed colder than frozen mercury, or botter 
than molten platinum, and thus fitted to endure 
the temperature of asteroids on the one hand, or 
of the sun on tbe otber, etc., etc. Contained in 
SUPPLEMENT 18 1' .  Price 10 cents. 
T HOUGHTS ON OUR CONCEPTION OF 
;r3d;�;:��t;e��Yb!fo';.� lh�

aAi�!�i �iP�:Sttt� 
University of Iowa, and wherein the author ear
nestly advocates tbe cnltivation of " Intellectual 
Modesty," not merely because it is one of the 
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dinal virtue--intellectual honesty. An able and 
interesting essay. Contained in SUPPLEMENT 1 68 .  
Price 10 cents. 
SCIENCE AND THE IMPROVEMENTS 

7. The General Oopyright Law of the United States 
lfnll text), for securing Copynghts on Books, Pam
phlets, Charts, Maps, Photographs, . Pict�res, . En
gravings, Works of Art, ec. WIth DirectIOns, 
Costs, etc. . 

8. The Principal Mechanical Movements, Described 
and Illustrated by 150 small diagrams, of great 
value to Inventors and Designers of Mechanism. 

9. The Modern Steam Engine.-Witb Engrayings 
3howing all tbe parts, names, etc , and a brief his
tory of the Invention and Progress of Steam 
Power. . 

10 HlYI'se Power.-Simple and plain rules for Cal
culliting the Horse Power of Steam Engines and 
Streams of Water. 

11. Knots.-Presenting engravil.'g of fort�-eighs 
different kinds of Rope Knots, WIth explanatIOns at 
to tying. 

OFFICIAL - SIGNAL RULES FOR VES 
sels.-Lights for Sea-goin!! Steamers ; for Towing 
Steamers ,. for steamers not sea-going ; for Missis
sippi steamers ; for sailing vessels. Steering Hules 
Instructions in full for all vessels and boat s ;  ane 
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T H E SC I E N T I F I C  A M E R I CAN.  
$3.20 A YEA.R (which includes the postage) . 

CIRCULATION BETWEEN 40,000 AND 50,000 COPIES EVERY WEE�. 

- T O A D V E R T I S E R S. 
fore, brought before half a miUwn rw.d/;rs everl/ week We anticipate a still larlJer circulation for 1882. The prices of advertislng are 75 cts. per agate 1.1ne,'for each insertJon. on the inside of the paper, and one dollar per line, outside, or back page. Eight words on the 
average per line. A discount to quarterly and yearl.\' 
advertisers. Address MUNN & 

S��8.rt�r;�We�BYOrk City. 

The Scientific American, Export Edition. 
THE scmnmc �RICd, EXPORT 

EDITION', is iRSUed once a month, forming a com
plete and Interesting monthly rec9fd of ail Progrc.e in Scieuc� and the Usefnl Arts throughout the 
World. Each number contains abont . OM hundred large guarto JJages, profusely illustrate'd, embracing: 

(1.) lIrost of the plates and pages or the four preceding issnes of THE SCIENTIFIO AmmICAN, With its 
splendid 611/}rar;!ng9 and valualJ16 �nformation. Every 
number has from seventy-1I.ve to one hundred new en
gravings, shoWin,; the most recent improvements and 
advances i.n Science and the Industrial Arts. 

(Z.) Prices Current, Commercial, Trade, and Manu
facturing Announccments of Leading Houses. In con
nection whh these Annonncements many of the Princi
pal Articles of American Manufacture arc exhibited to 
the eye of the reader by means of splendid engrav
ings, tho Whole forming an elegantly printed Standard 
Catalogue, or Permanent Directory, of the Latest and 
Best lUIleIican-made Goods, always under thc eye of 
the foreign buyer, constantly in1I.uencing his preferences 
and purchases. 

The ScientifiC American, N.epore EditUm, has a large 
guaranteecl circulation in ail tho principal Cities and 
Commercial Centers of tho World. It is regularly 
received nnd 1IIed for public exnminatlon by nearly 
nil U. S. Consuls. Go into almost any "mcnelln Con
sulate in an� qUflrtlll' or tho !ZIohe, and the objects of greatest interest there to be found are the numbers of 'rIl'E ScmNTIFIC .A.ml:RICAN. Foreign Mer
chants, :Buyera ot Goods, and others are always 
referred by tho Consul11l' OIDclllls to the pages 
of this Jonrnal. as containing the most recent an
nouncements of the best reliable American Goods and Manufactures. TBlil SCIENTIFIC AMERICAlI{ is also 

on 1IIe in the Principal Cafes, Clnb Rooms, and Exchan
ges. Among t he regular sub8cribers for TBlil SCIEN'l'IFIO 
AMmucAlI{, Export Edition, are .eading CommO'cial 
Bonses in foreign cities, Engineers, Directors of Works, 
Governmen t Officials, and other prominent in1l.nential 
persons. Regular files of this paper are also carried on 
all the principal lines of STEAMSHIPS. foreign and 
coastwise, leaving the port of New York. 

No Export pnbllcation sent from the United States 
reaches so many readers as THE SCIENTIFIO AMmucAlI{, 
Export Edition. It is by far the most splendid, satis
factory, and superior Export Journal ever brought bef01'1l 
the public. Its pages are so arranged as to permit the 
publication, at very low prices, of large and na'/ld8Qmely 
displayed advertisementsof American Goods ana Manu

.factures, with Engravings, which am alway, attractiV6 
to foreign purchasers. 

THE SCIENTIFIC .A.ml:RICAN, Export Edition, already 
enjoys the advertising patronage of many or the Great 
lIranufactnring Establishments of this Country, who 1l.nd 
it to be an UNRIV.ALED :MEDIUM FOR SECURING NEW ORDERS .AND EXTENDING TRADE. : If yO",J, wish to increase '11lJ1Jr lrusiness, try a hand
some advertisement for one year, continuously, in 
TBlil SCIENTIFIO AMERICAN, ;Export Edition. Rates, 
$!l5O a year :Cor a tull p�ge ; half page, $800; quarter 
l>ugc, $175; one-eighth page, $leO. nalf-yca..ly rates iu 
tlightly increased proportion. 

Published about the 20th of each month. 
Single numbers of THE SCIENTIFIO .A.ml:RlcAN, Export 

Edition, 50 cents. To be luid at this office and at all the 
news stores. Subscriptions, Five IJollarB a 1Iea1' : sent, 
postpaid, to all parts of the world. 

ltIUNN & CO., PtllILlI!BlIllI8, 
ff7 P_UlIt Row, NEW' 'YORX. 

Inside l.Jage, . e ach insertion - - - � cents R line. 
Back l'age, each insertion - - • $1.UU R l ine. (About eight words to a line. ) 
Engraving8 may head adver tisement8 at the same rate per line, by measurement. as the letter press. Adver

tisements must be received at publication office as early as Thursday mm-ning to appear in nea:t issue. 

Iron Planers, Iron Shapers, Drilling �Ia(:hlnes, 
�N C I N E S AN D � O I L E RS , 

.A GENERAL I,I� E  OF 
I R O N  AND WOOJ) WORKING 

�·.A. C � I N E  B., Y ,  
Tools and SupplieR, 

IS STO HJl� AND T O  ARRIVE. 
o :r:.. . P .A.. 0 ::E£ .A.. B.. X> , 

lU I J . WA l:KEE, WIS()ON!;IN. 

W Champ_ion Comblnntion and Youtb'aCoIll_ llanion Foot Lathes, Amatt>ur Steam Ell
a::lnes &: Boilen, Cylinder Saws and Stave 
Ma('h ines. �end6tampforprlcf'. Strnnct" s 
Cylind�r Saw & Mach. Co. Taunton Mass. 

--------------
SHIPWRIGHTS' ()ODIPANY OF LONDON, 

INCORPORATED 1612, I 

Interna.tiona.l Competitive Exhibition
' 

311: .A. Y .  1 s s a . 
OF 

Models of S h i ps of a l l  k i n d s ,  AT 

[DECEMBER 3 1 ,  1 88 1 .  
CET T H E  B EST A N D  C H E A P EST. 

\. · : r "TRA.D E: P E A I N  MARK. 

Silver Fin/ish. 

M I N E RA L  W O O L .  
This Fireproof and indestructible material success-

��i�l;?p���j���S:n�fs���td��if:gi�t�g�e:i�¥���7�tw�l� partitions, tl oor. of dwellings. 25 cts. per cubic foot. U. S. MIN ERAL WOOL CO., 16 Cortlandt St., N. Y. 
Spinners' and Shippe�' tlotton Bale Butkle. 

FISHMONGERS' HALL, I,ONDON, ENG. ' 
The Court of Assistants of the Shlpwrl"hts' Company I 

_____ 
. ____________ �����. t�'i�e�'§r.lI:,ugaio �!�s� ���r��nfn�x�fg���;� �� i�� 

h Monarch " line of steamers, have most liberally offered PAT E NTS SOL D Partners· 
�0;���"l0����e�n�n�'it���1r!�r o�'f����Kn

a�nr:,af � Se cured, �'lf��;W�� "Gr����w:�
t

tr ��: �o�e�"wfii t�e:;,,�.:!�'i:.i Joint Stock Companies formed. Stock placed for Incor· 
at oWller's risk, but special care will be taken in ha.ndliug porated Companies. Good investments always on haml 
h Hi�hest references giyen. Ctrculars free. E. L. RIeB.· ip�l:ngl,ages. �1':Fl'tmlci\l.af'k�IS�IMg:.�!���, etc.. AhDS & CO. Brokers, 7'33 BROADWfY' New York. 

. Fishmongers' Hall, London, Eng. 300 Choice Poetical Relections for Autoln"aph 
St�t:s-Ii\�e';!'i>�s!i;:: 0�°<'i�od�e�����2s� ; P��� ����,:�, a��a�� bgu::l�� ;ro��s S�lfYfo���� Gold,Silver, and Bronze Medals. postpaid. PATTEN & W AKif. 49 Barclay St . .  New York. 
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12 " A  Violet from Mother's Grave," & 49 0ther C. popular �onlls.:. words and DIHSic entire, all for 12c. PATT",N & CO., 47 Barclay St., N. Y. 

V:ARIABIECUT OFF ENG I N E , 2 5 TO 50 % 
SA�ED IN FUEL.sIMPL£ IN D EV ICE 
ECONOMICAL DURABLE MANFGTD BY 

- � BALL ENG I N E  CO. E R I E  PA �· 
FOl" Snl ... -Inventor'. rlgllts of two valuable patents 
Yi���l�,

n*.'¥.
nufactured, Address J. L. 0., 111 Swan St., 

T H E B E ST P A P E R. for the faml1y, young or old ,is the " MA YFLO WEll," Yarmouth port. MR8�. Only SOc. a year. Try it. 

$5 A YEAR :BY MAlL, POST-PAID. SmGLE OOPIES 10 OENTS. C. J. GODFREY & SON, 
- -----

Manufacturerr�I:lft'allfcIJh�ls, 'i��.i1es, Cups, Boxes, -:J��������������������:-THE SCIENTIFIC AMERICAN SUPPLEMENT (Jan I Qbtain a Pa tl!nt '! This is :he first in- BI k d all k' d f li P d d St quiry that natural1y occurs to every author or discoverer W ��k 8in
ancopper, l�r:S�, l{:i� Iro����i Tf�. Se::fe�� ; is a large and splendid periodical, ismed every week. of a new idea Or improvement. The quickest and best Brass 'and Steel Ferrules for File, Chisel, and other Tool ' 

E.ach number contains sixteen quarto large pages, pro- way to obtain a satisfactory answeI, 'Yi�out expense, Handles. Also Inking Pad Boxes, of various kinds, f9r 
i. to write to us (Mnnn & Co ) descflbmg the mven- Rubber Stamps. Pocket Match Sares, and everythln� m 

fnsely illustrated with enstravings. Fifty-two numbers tion with a smal l  sketch Ali 'we need fs to ge t the the line of MetalIlc NO�lons, Small Wares, and :Novelties 
. , . '  b . f S d f made to order on applIcatIOn. Gold, SlIver, and Nickel n year. Uniform in size with THE SCIENTIFIC AMERI- tdea. Do not nse \lale mk. Be rl€ . en . stamps or I 'Plating when desired. Orders solicited and estimates I CAN. THE SUPPLEMENT is, however, .eparately paged, postage. We wIll Immediately answer and mfoflll you I furnished. 
whether or not your improvement is probahly patent- . . - �- � - ' -� --� __ _ d :.tinclh·e in character, and forms a most valuable in- bl d 'f . th . st t' fo� I a e; an 1 so, gIve you e necess�ry m ruc IOns ' I.�'�II"� Patent Process. Send for sample INVENTORS AN Il PUR tHASERS OF PAT};]\TS, dependent publication . furt.her pr?cedure. Our .Iong �xpeflence enables us to . j � 

saw and catalogue. H. A. KIM lIALL, send for copy of " Patent Review." MOdels for exhibl-The contents of THE SCIENTIFIC AMERICAN SUPPLE- deCIde qmckly. For thIS adVlce we '!Jake no chw·(!e. _ JI __ � Agt.,.jj14 Filbert �t., Philadelphia, Pa. tion taken free "f charge. HAZELTINE &; GILMAN, 
All �ersons who destre to cons�lt us III regard to ob- _ � _ _  , 178 Devonshire St., Boston, Mass. ME"T embrace a very wide range, covering the most re- tain mg patents we cordially inVIte to do so. We shall D ."" E D G- I N G cent and valuable papers by eminent writers in all the be happy to see them in person at our office, or to advise � -

principal departments of Science and Usefnl Know- them by letter. In all cae.es they may expect from ns a Tenders required by th� Colonial Government, Barba-
careful consideration of tbei r plans, an honest opinion, ��stbfoo

rftlen years' dredgmg of the Inner Harbor, to a 
ledge. and a prompt reply. p 7 feet. 

, Present average depth . . . . . . . . . . . . . . . . .  13 1-2 feet. 
TERl'IIS :-Scientific AmerIcan Supple

Illent, one year, post-paid , $5.00. One copy of SCIEN
TIFlO AMERICAN and one copy of SCIENTIFIC AMERICAN 
SUPPLEMENT, one year, post-paid, $7.00. 

MUNN & CO., PUBLISHERS, . 37 PARK Row, NEW YORK. 

PATENTS, 
()!VE!n!, TRADE MARKS, ()OPYRIGHTS, ET(). 

Messrs. Munn & Co. , in connection with the publica
tion of THE SCI1i:lNTIFro AMERlCAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. I In this l ine nf busine8s they have had over THIRTY
FIVE Y.EARS' EXPER 'ENCE , and now have unequaled 
facilities for the preparation of Patent Drawings, Speci
fications., and the prosecution of Appltcations for 
Patents in' the United States, Callada, and Foreign 
Countries.' Mes8rs. Mnnn & Co. aloo attend to the pre
paration of Caveats, Trade Marks, Copyr'ghta for 
Books, Labels, Reissues, Assiguments, and Reports on 
Infringements of Patents. Al l business Intrusted to 
them is done WIth special care and promptness, on very 
rea sol)ablti terms. 

A pamphlet sent free of charge, on application, con
t a 'ning full information ahout Patents and how to pro
cure them ; directions con coming Labels, Copyrights, 
DeI!igns, Patents, Appeals, Reissnes, Infringements, 
Assignmcnt_, Rejected Cases, Hints on the Sale of 
Patents, etQ. 

We also send , free oj charge, a Synop.is of Foreign 
Patent Laws, showing the cost and method of securing 
patenil! in all the principal countries of the world. 

What Speurity Hflvp. I that my communica- I A rea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1-<lO acres. 
tions to Mnnn & Co. WIll be faithfu;ly guarded and Plan, specillcation, and other information, w1Il be for-
remain confidential ? wardea by the Superintendent of Public Works, Barba-ANSWER. You have nOlle except our well.known dos, on rece\pt of P. O. order for fI'.teen shillings. 
Integrity in this respect haeed upon a most extensive Tenders wlll be 0lk,med May 1, 183_. 
practice of thirty-five years' standing. Our clients are BARBAD'J'lk�':, 12 

If:l: Y. HU Tb�I��iiS�ecretary. numbered by hundreds ot thousands. They are to be ' ..:.' _______
_

____ '-----
found in every town and c ity In tbe Union. Please to �FREE TO F. A. M. BeautIful Colored Engra..-lng., make inquiry a bout us. Such a thing 81:1 the betrayal IIhoWlIlg the Ancient Masonic MHtters ref'.ently di •• of a client's interefl.ts, when committed to our profes- covered in Egypt. Large new i l l lllltruted catalogue of 
sional care. never has occurred, and it is Dot likely to Maaonic books and goodij, wilh bottom prices ; a180 
occur. All business and communications intrusted to ��t!i����t�hrst�!i����.iy �E��INGm�l

o
bO�

n
�:��� us are kept SECRET .AND CONFIDE:NTIAL. .....blllhera .. nd MaDufacturel'lI, 7:31 Bz:oad1'lay, Nfl" Yor&. 

For How L'm.(I is the Patent Granted '! The 
patent is granted for 17 years, during which time the 
patentE'e enjoys the full and ellclusive right to make, 
use, Red sell the invention and grant rigbts, licenses, 
or privileges. There are no taxes to pay on a paten� 
aftp.r it  is granted in the United Staws. The owner is • not oblilred to work the patent within a specified 
period. The patent remains good and valid, whetber It 
is worked or not. 

The Avera"e TI,m e required t o  procure 1\ patent 
i. six weeks. We frequently get them through lD less 
time, but in othcr c.ses, owing to delay on tlie part of 
tbe officials, the period is sometimes extended. We 
mak� a epeci'" poin t to forwara our case. as rapidly 
'18 possible. \Ve have an extensive branch house in 
Washington (cor. F and 7th sts:), employing a carpi! of 
skIlled assistants, and we make it our special dtlty to 
watch over the cases of our clients while they are be· 
fore the Patent Office. If tbe examining officer ohjects 
to the grant of a claIm, needs p�r.onal explanations, or 
requires amendments, we examine tbe references, and 
make the amendments, . if we deem them proper, so as 
to secure the allowance of our client's patent as soon 
as poseible. 

In addition to the ab01M Service, our patron 
receive8, gr!Jtis, a notice in THE -SCIENTIFIO AM:&RIOAN, 
d esctlptive of the merits of th<l new patent, giving also 
his name and address. We estimate that this notice 
goe8 before half a millUm of re�derB, without a penny ot 
cost to our client. This publication is of Immense 
value to the patentee in advertising his new invention, and assietmg to bring !t promp�ly to. t1!e attention <!I 
purcbAl>ers. Were he to do' th,s prmtmg himself, It 
woula cost him, by the 'most economical method, seve-
ral hundred dollars. . . . . ' . 
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OPI U M MORPHINE HABIT. No pay till cured. Ten . YeMS estahlished, 1&.00 cured. State case. vr. Marsh, Quincy. Mich. 

PERFECT 
NEWSPAPER FILE 

l'IIUNN &; C O . ,  Solicitors ot Patents, No Pat.,nt A gMUJY in the world does 80 much 
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ours;. and for that r!lason none so 
. , ,. : " ;,  • • fully cotnJll�pubhc coDlidence .or enJoys so great a 

BRANCH 0 FFIC E -Comer of F and ret 8fteetB, share of patr,onage. 
Washington, D. C. . l'IIUNN &; CO., 3'7 Park Ro_, N. Y. MUNN & co., 

Publishers SOIIJ:NTU'IC Al\IIJ:RIOAN. 

T H E B ES T Drawing Paper for Maps, Plans, M e-
chanlcal Draw- PA ft AGO N ings, is the Paper. Send for Samples. 

KEUFFEL & ESSER, New Yor\. 
--- -_._--_._._ . . _- --- -

Wo����k ���l�JfEWlt, �%���r.�lltfJ!l�� Pa. Fine work £oliclted. 

Sciontinc AIDOrican SnDDloIDont 
Back Volumes and Back Numbers. 
The publication o f  the Scientific ArMrlcan Supplement tvas begun January 1st, 1876. Any desired back number can be supplied. Prioe 10 cents each. Sold at the SCIENTIFIC AMERICAN Office, New York, and by news-

fl:��eJs
a!�g��O:;c�hgf W�hll�h �:;;�r:g���g� �u'inb��; for six months, viz.: January-June i July-December. 

PRIC ES OF VOLUMES. 
Stitched in Paper Covers, each Volume . . . . . . . . . . . .  S2.�0 " " two Volumes . . . . . . . . . . .  � . O O  Handsomely Bound I n  Stllf Covers. each Volume ..  3.�0 " " " two Vols. together 6.00 

Remember any separate number' of t"e ScI�ntiJ!� t�'2�}f.P����� ��rr:: c;C::-tall�Sc:n\Shie ��lu:�:; papers that have from time to time been publlshed, in· 
���dm��i� t�����re�e�r.!C2�s S�ien�!,t���eMo,.ra�:f i':t� rtructlons In Mechantcal Drawing. by prof. ir.ccord ; he History and lllustratio ns of the Centennial Exhibiion at Philadelphia, 1876 ; ditto l'aris Exhibftion, 1878 ; 
together with important sci entiflc papers by the most 
eminent writers in an parts of the world. The }'early numbers of the Supplement are illustrated with about 2,()(X) engravings. 

Th�' �cienti fi c  A mericRll Supplement 
�J'E d§���H:l't'MrpS

m
IS��:d 

S
�'e�i;�'�vME:"Iit:r contatns 16 octavo pages, with handsome cover, unt10rm 

�ro��;v�h S������ �M:R���."';,o.i!'��
s 

�iJ,Ut�S';�t scribers. llfn'gle copies 10 cenis. E6.ld by alfnewEdcalers throughont the country. . ' . '  Combined RRte�.-The SCIENTIFIC AMERICA'" and SUPPLEMENT Will be sent for one year, postage free. on receipt of 8<VIm dollars · E oth papers to one address ,or dilferent ad�resses, as desired. 
r.it�te"r':,t3��tt"eV to r?mit is by draft, postal ordC;"', or 

Address MUNN &; CO •• 8'l l'ark Row. N. Y. 

© 1881 SCIENTIFIC AMERICAN, INC



DECEMBER 3 1 ,  ISS I ,] 
Founded by Mathew Oarey, �78(i. 

BAIRD'S 

FOR PRACTICAL MEN. 
Ournewand enlarged CATALOGUE OF PRACTICAL AND ��I����i!g, �n�� �,RWT��"�;�:A���8���0�:8 

WOOLI':N M A :\, UFACTUltE, 4to ; Catalogue of a choice collection of PUACTICAL. SCIENTIFIC. and ECONOMIC BOOKS, 4to ; List of Books on STEA:\l A.ND THE STEAM ENGIXE, MECHANICS, M A CHINERY, and ENGINE l<�RING . 
4to ; Lists of Books on P AIN'l'I NG. V AH�JSHrXG, SIG� WHITING, DRA WI�G, D.l<�CORATIVE Al-tT, etc.; ELECTltOME1'ALLtTRGY, qoLD and SILVER WOHKll\'(}, WATCH �� �1(�O�k���·1if.�i��: B��i�IGL�fc:����81�:: 
��c" s6��i J. t'SgIE�a6�!

o
����IT��1i

oo
��O���1:,

a
¥l��1:�� 

PO PULA TIO :\" PAUPERISl\I, and kindred subjecte;j a Catalogne of recent additions to our stock of PRAC
TICAL, SC I E:'IJ'l' IlHC AXD T IWH� I ('AJJ BOOKS ; as well as a List ot LEADING BOOKS on M }<;TAL MIXING, METALLUltGY, MINI<;RALOGY. ASSAYING , AND CHEMICAL A"ALYSI S. sent free to any one, In any part of the world, who will forward his address. 

HENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers, and Importers. 810 WALNUT STI<EET, PHlLADELPHIA. 

Carpenters, Amateurs, Jewellers, Send lor Oatalogue, and state what kind 
TALLMAN & Mc"'ADDEN, 601 Market St., Phlladelph1a, Pa. 

Certificate, 

Jeituttfi t �tUtritlU •• 

-ff!A'£JYtY /lIYfA'TfD 
THE LATEST IN PISTOLS 
botfJJ�s BARREllED 

N I N E  SHOTS 
H£AVILY�p�l[D, 
NICKEL !/? 
THIS CUTIS 
EXACTs/ze 
of  PISTOL � Cj{( 
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rsTOL s8o°'lA�:o�i 
ERFECT TR I UM PH 

O F  TH E GUNSMITH'S SKILL 
IT IS THE LATEST AN D NOST l/SEFUL O F  ALL P I  STO LS 

S H  D OTS 32 CAL I B RE B ULLETS 
R D E FE N C E  OR 2 2  

L l  B R E  FOR PRACTICE 
E CI-IAN6E fROM 

2 2  TO 32. OR 
32 1021 
M A D e  
I N  A 

of 

THE NINE "HOT Dl'"PJ,EX REVOJ;V�R. ex���r��';.�N�'i;����r o��°'i,
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OTIS specimen of Ameriean ingenuitr: you will be so nIGIILY I-LEisED with it, that 
:�::�1�����!f�;
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S���!.���� A �E(JOYD. It flres NI'NE SHOTS "rITHOuT lassist us in making cm'ltomers for our Compan£l' 
B
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w'� ���GL���' ir�,�th Pearl stock. The " DUPLEX" 

reliahlereVO!VeruSillg-aRimilar hrake. luses regular metallic cartridg-es which can be purchased anywhere, or we will send 
, TF�nIAL; ACCl;I{ATEI .. Y either 22 or 32 calibre at 25 cents per box of 5O cartridgcs. Look out for the cheap and nIFLED, fine KXIFE BLAD ANTLY E En hard rubber lworthless r0volvers that have and are bein� advertised by numerous firms. If you are 
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and thus �eventin�the revolver flyingup,whenftred. We CONT the MA�CI!'AC- l fOr it, and should they wish it we will show them hundreds of letters from persons 
&I�!\�ofuc-: rh!� �t�:��Dtftr}�1fi*�n:r:�}:��11lo�n���rdiTp������I�grgf
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i.��:��,r6���b�, ��h �e nhove CER'flFICATE and $1>.00 on or before MAIWII Stot, H!82, we will forward 'Pl1IVlLEGE OF EXAMINATION on receipt of $1.00 to guarantee us against 
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FACTION t;nR M0;NEY REFtfNDED. Of course we cannot make thisoffC'r general' lwonld be to Rend fnll amount when you order.t.,.as we then PRE-PAY ALL SIIIP .. 
but to place a FEW In each neighborhood as an ADYERTISEMENT, we have con- PING CIl i\.R(;E� and rorward R£"volver ON nAY ORDER IS RECEIVED. Our 
eluded to offer a LIMITED NUMBEU at this price, it being almost the ACTU AT� Company i� ·well and favorably known throughout the country or you can find out as 

RUPTURE ()OST tomanufacture. In order to protect ourselves from DEALER� ordering in ' to our reliability by havingyour Express Agent write to the ExpreRs Ag�nCl of any quantities at above price, this notice will be inserted but ONE TIME in this papeli...and l Company running into this city, to all of whom we refer as well asanyBankm Nl"wYork. 
in order for you to 'l\'\KE ADVANTAGE of the present offer you must (JUT OU'J.' the i Send money hy Draft. Money Ordpr. or RegiRtered Letter. Remember the a'.love is a 
above CERTIFICATE and send to us withyour order. Under no circ\lmstances willi SPECIAl .. O}-'FRR and will not· holel g"ood after March 31Mt, 18821 and not more than 

mired wIthout an operation orthe injury tl'llSSeB inflict '  we sell more than ONE "DUPLEX " Jn�voLVER at above price. an(l not then unlessl ONE UEVOT,VEI{ WJT�L BE ,",OLl) WIT II EACII CERTIF CATE. Address 

New York. His book, With Photograpmc likenesses by Dr. J. A. SHERMAN'S method. Office.�l Broadway, __ 
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of bad cases, before and atter cure, mailed for 1Oc. 

V-our Own Cards, Labels, etc. Press $3. Larger Size $8. 18 other sizes For business, pleasure, olq. or young. Everything easy by printed instructions. f)end two stamps for Catalogue of Presses, Type, ca
. 
rd� etc., to the factory. ,_ 

·Kelsey & Co., Meriden,.-lJona. 

$ 6 6 a week in your own town. Terms and $5 outfit free. 'Address H. HALLETT & 00., PortIand, Me. 

VOI,NEY W .  !lI A SON & CO., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS, 

PROVIDENCE, R. I. $ 7 2 A WEEK. $12 a day at home easily made. Oostly outfit free. Address TRUE & 00., Augusta, Me. 

H EAR YE  0 EAr!  
.. CARMO/(�':; AItTlI" I�IAL liAR DRUMS As Invented Bnd worn bfi; him perfectly restorinI tha 

�:��;�i�;�t:;��1s�i��ftf�: �x�� ;.!���g:�����!t�ntd ��! mam In poSItlon WIthout [\.u1. Descriptive Circular free. 
John Garmo.re, S."\V. Cor. 5th & Race Sts • •  CinciDJl.a.tl. O .  

Pamphlet Printing. ���� "i�k,,-�'i.-:;�S}&riiWo copies. Circulars for Inventors printed very cheap. Local Printing House, Silver Oreek, N. Y .  
STEEL NA:\IE STAM PS. POSTPAID, 15 CENTS PER letter. STEEL STAMP WORKS, New Haven, Conn. m�DVKE'S REARDELlXIRm' fJ Forees lu:rnriant Mustacbe,Wbi8� .. � kefs, <>r hair oo baldheadll in 2U to �

. 

.. 
30 rlay8, YOllDg man orold. 2 0r 

. . 3 Pkl!" doe�th"work, Will i'rove 
't .'r forf�it $ 1Il0.00 Protected by 

�enue aWl. rice per I-� w i t h  d,rection��ealeda.nd po.tpaid 25 eeuts. S for 51) _ • •  tampa or Illver. A. L. SlUl'fH A (;0., Sole J.gt's, Palatine, Ill. 
FOR INFORMATION CONCERN ING Holly Water Works, FOR 

CITIES, VI�x-t¥�rti�l��i¥c!�N TOWNS, 
Apply to the 

HOLLY MFO .  CO . ,  LOCKPORT, N .Y. 
Or C'1�7 U��f.J�!�,�e�!f�rk City. 

T H E: L A R G E: S T  ' 
MAC H I NERY D E P OT I N  A M E R I C A .  

STANDARD MACH INERY FOR ALL P U R POS ES,  
H . B .S M I T H  MAC H I N E  CO. 
FS TAB: 1849. 925'MARKET ST. PHILADELPHIA. 

HAND BLOWERS and PORTABLE FORGES made by EMPIRE PORTABLE FORGE CO., Cohoes, N. Y., are the strongest and best.. Send for Circulars. 

PICTET ARTIF IC IAL I CE. 

Shafts, Pnlleys, Han[ers, Etc. 
1l'ul1 assortment in store for immediate delivery. 

WM. SEI�I.F.RS & CO., ,." l�ib .. rty Street, New Vorl"� 

THE BAKER BLOWER. [ FORCED BLAST.] 
The revolving parts are 

all accurately Balanced. 

Warranted Superior to any 
other. 

WILBRAHAM BROS, o. 2318 Frankford Avenue 
PHILADELPHIA, P A. 

..Q'- SEND FOR OUR CATALOGUE. ""ilJ 

M A C H I N E RY 
of every deScription. 121 Cbambers and 108 Reade Sts., New York, THm GEoR(JE PLAOE MACHINERY AGENOY. 

$ 7 7  7 · a Year and expenses to agent.s. Outfit free. Address P. O. VICKERY, Augusta, Me. 

ROOFINC. 
$5 tD $20 per day at home. Samplesworth $5free. Address STINSON & Co. , Portland, Me -------

The fact that this sbafting has i5 per cent. greater strength, a finer finish, and is truer to gauge, than any other in use renders it llndoubtedly the most economical. We are also the sole manufacturers of the eEL EBRATED COLLINS' PAT.COUPLING, and furnish Pu]]eys, Hangers, 
�t�ii��t1�� �ost approved '1o��s �riJ:'l��M'i��"s� on 

T'1;g;���i;�:��J�tn';.l���.�' &:{J���iiI:a . lIT' Stocks of tbis shafting In store and for sale by FULLER, DANA & FITZ, Boston, Mas •. Geo. Place jj>lachlnery A"ency, 121 Chambers St., N. Y. 
ELEVATOR, OR STEAlIl .IE'r p[:�rp, 

For Pumping Hot. Cold. or Dirty Water, Lye. Tan Liquor, Acids, Slops, etc., this Pump is durab�el effective, economica), reliable ,and low j)riced. With 50 lb. steam a 1 in. $8.50 pump raises SOO gal .  per hour, 50 ft. high. With 55 lb. 
��1��e� 2�gu�I�8Ujr.P{i�g�s �1og slzes. ;14 to 6 inch. Cheapest reliable Steam Fire Pump made. State for what purpose wanted; and write for prices, etc. 

VA N D UZEN & TI FT, Cincinnat.i, 0, 

T E X A S  a:a.K.A.NSAS AND LOUZS'J: A W.a.. 
C H E A P  H O M  E S  F O R  A L L ! 

50,000 Laborers CIUl get Immedi;t; Employment, at Good Wages, on Farms and Railroads hi Tezas alone. 
wI1!!! ap!2RIJ!r 1!:��!�!lboo',l!t�

. 
���Yaa!or,g90� of Texas. Arkansas. or Western Louisiana. Address 1�� to}. 1'''' I V  A L. tSec' y, Austin. Tex. 

ELE-.r"'TA.rr'l C> � c::::!! Steam and Hand Power. I 'LEM & MORSE, 411 & 413 " ..L � � ,  Oherry St., Phila., Pa., and 108 Liberty St. ,  New York. 

B.O.CK BREA KERS AND ORE CRUSHERS. We manufacture and suppJy at short notice and lowest rates, Stone and Ore Crushers con-�1�������n;�����?TS��Ei1�np��i��\� ��i��io��hei��L!ite�s' D!�!�t ���: �;:nl:r��ff�l� Jld July 2Otb, 1880. to Mr. S. L. Marsden. All Crushers supplied by us are constructed under ',be superintendence of Mr. Marsden, who, for the past fifteen years, bas been connected with we manufacture of Blake Crushers in this country and Enlliand. 
.FA RREI� FOUND l l Y  AND IlIA CHINE CO.,  ll'h,nufi·s.,  An�ollia, C o nn.  

COPELA ND & B A C O N ,  A I/:ents, New York. 
COLD A IR  MACH I N ES 

-
For B rewe rs, Po rk Pac kers. Cold Stor- FOV:ND age W a re h o u ses,  Hospita l s ,  ate, 

THE STEAM PUMPS MADE BY 

VALLEY.ZJfA CHINE CO., 
EASTHAMP'IlON, MASS., 

Send for ILLUSTIl.ATED AND DESCRIPTIVE CIROULARS. ' . Are the best In the world for Boller Feeding and other purposes. PICTET A RTJFICIA I� ICE CO. (1 .imited), I 142 Greenwich l'i'treet, . 
P. O. Box 3083. New Yorl. City, N. Y. 

SEND TO LONDON,BE RRYl>cORTO 
--� P H I LA pA F O R -
THE BEST BAND SAW BLADE 
WATCHMAKERS. 

_ B�f9rJL l;m:f\1lg_ latbes, see the .. Wbltcomb;' made by � W.t\,� TOOL CO., Waltluwl.. Mass. 

ft. � FOR LOCOMOTi V E  B O X E S  hJAV �(, ANTI f R I CT ION METALS TOUGH & H O M O G E N EO U S  
"JOU R N �. L B E A.R I  N G S .  C O C K S, VAL'J E S II< f I T T I N G� C H E M I CA L  W K S. S O LD I N  I N � OTS OR C A STI N G S .  L TH E ELK INS MANFG .& GAS C0.61 7 lX  6 1 9  ARCH ST. Pt ! l lADELPH IA  

WOODWDR-KING MACHINERY For RaIlroad Shop!! Planing Mills Car Builders, cablnet�Carriage, Sash Door and Blind Makers. , S. A. WOODS MACHINE CO., l"� Bi&h St" Bostonl 91 .... 1berty St" N. Y.I cil S. Oanal St •• ChicBIrO, 

Wl'l'HERHY,'RUGG & RICH A RDSON, Manufacturers of Patent Wood Working Machinery of every descriptiOn. Facilities unsurpassed. Shop formerly occupied by R. Ball & co., Worcester, Mas •. Send for Catalogue. 

@\� CAR',)? &. Ii'4 [)j!1;fN� � 
STEEL WIRE O FGY.[j£SCRIPTION @Jcy � 
234 W. 29. ST. EVERY &sTHL�PRINGS. NEWYOHKCITY 

SPEAKI NG TELEPHONES .  
THE A.MERICAN BEJ,J, TELEPHONE CODIPANY, 

W. H. FORBES, W, R. DRIVER, THEO. N. VAIL, President. Treasurer. Gen. ManU{ler. 
Alexander Graham Bell's patent of March 7, 1816, owned by this company, covers every form of apparatus. i��l��fu� ��Crt�eh��:�!r Cg:��:s '!:r��f��n��J�I:tf6�� corresponding to the words spoken. and wblch artlcu '"" 

�g�Sd't����i�i���� Bpr:.��':lt.�t:�dtii�� ��. t��c�rtC��;I�i 
r�:�:IT�i�:�I��se t�a��;rfia�b:e����i�rn�a i�i�hc�abTr� 
j��tJ{�:sn:�dh::a�ncf��r:esc����t��nc�b�arg:o. �:ffi'ei�: 
teT:Jf.to���Y���n�l��a°';;FSB:n� Ecgi���l�::li:�i, �;��� Blake. Phelps, Watson. and others. 

�f!r:gfIE!�S
ef��t�lr���i: t��':�b��g,oa��PS6��:ri��siems can he procured directly or through the anthorized �!.gents of the company. All telephones obtained except from this company, or its authorized licensees, are infringements, and the mf�i�:msa1y;�Bf:;;'1s�eeJ'h;�� ��8lig�ti6�d against. 

Address &11 communications to the 
AMERICAN HELL TELEPHONE COMPAN Y, 9;> lUilk Street, Boston, Mass. 

Dr.Stinson'sAsthmaRemedy CUR E 0 is unequaled as a pOEutlve Alterative and eu re for 
Asthma and Dyspepsia., ...... --�-.., 
I'ud all tbeir attendant evils. It does not merely 
afford temporary relief, but Is a. perl1l)Hlent cure. 
Mrs. B. F. Lee, of Belmore, 0. , says of it : " I  am surprised oJ, the speedy effects of yo1tr remeay. It $8 
���flX��'J�cJ;e i,ne�r�1f;; :���. hr �g�� :� nigKt -without co:;::Kin{l, n  I f  your druggist does not keep it, send for treatise and testimonials to H. P. K. PECK '" CO'k. 

________ 8Ii3::c Broadway, New Yer 

© 1881 SCIENTIFIC AMERICAN, INC
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I uside paKe�����!����:$;s cents a line. ·1 
Bacll Palre, each insertion - - - $1.00 Ii line. 

(About eight words to a line.) I ELECTRIC LIGHT. ! 
EJngravings may head advertisements at the same rate I per line, by measurement, as the letter pre§8. Adver· 

tisements must be received at publicati<m ojfice as early as Thursday morning to appear in next issue. 

B L.A.S'1'. 
IRON REVOLVERS ,  PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  &. F. M. R O OTS, Man ufacturers, 

CON N ERSVI LLE, I N D. B. S. TOWNSEND, Gen. Agt. ,6 Cortland St.,a Dey St., COOKE & CO., Selling Agts. ,  6 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, 

NE"-V' Y<>:El.K.. SEND FOR PRICED CATALOGUE. 
C L A RK'S RUBBER WHEEl,S. 

This W heel Is unrivaled for durability, simpliCity, and cheapness. Adapted for Warehouse and Platform Trucks, Scales, 
�'h":lisC::;'ii:e.Fdc���El:t'n�as :J�i�:1ffs� free. (lEO. P. CLARK,Windsor Locks, Ct. 

NEW YORK UELTING AND P ACKIN(; 0 ! I £!� �a ���r���;�����J.!�e� I � 
31 & :JS PA RK R O W. NEW YORK. � 

F O R  S A L E  O R  R E N T . 
Old established Foundry, Macbine Shop, and Plan· Ing Mil!. Excellent locality. Plenty of work. Address L. M. NEWBURY, Sparta, Wis. 

New and Valuable Oliff fOf I.orse Pulleys. 
Its use on Loose Pulleys will prove �Il� freo';��i.:':t�e!t��gw��i��lth one filling. Price from 25c. to 75c. each. Sample sent by mail on application. Give diameter and speed of pUII"fA �eJ�I��i�a�!<��j f..�f'. Cincinnati , O.  

THE FULLER ELECTRICAL COMPAN Y, having 
perfected their system of Electric Lighting. are prepared to 
fnrnlsh the Improved Gramme Dynamo Electric 
Machines and Electric I. amps, either for single lights 
or for from � to �O lights In one circuit. 

This apparatus Is unexcelled for durability, steadiness of light, and economy of power, and requires less 
attention than any other. 

For price list and further particulars, apply to 

THE FUllER ELECTRICAL COMPANY, 
44 East Fourteenth Street, NEW YORK, 

--------------------� 

T�E Hancock Inspirator, 
THE BEST BOILER FEEDER KNOWN. 

Over 22,000 in use on Loc [)motive, sta· 
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO., 
BOSTON, MASS. ------- ------------

DROP HAMMERS. STILES & PARKER PRESS CO., Middletown, ct. 
-------- - "------ . .. "------.----�-----

ERICSSON'S 
Now Galoric PnmDin� Hn�ino 

FOR 
DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, andmosteconomica�plng engine 
�;sg=������J·fo����lp�g:n��te. 

DELAMATER IRON WORKS 

TKE A U T O M A T I O  S H A D I N O  P E N  

MAKES A SHADED MARK O F  TWO COLORS AT A SIN
GLE STROKE. SAM PLE SET OF 3 SIZES BY MAIL $1. CIRCULAR AND SAMPLE'WR ITING FR EE. J. W. Stoakes, M i lan, � 
Establ'd EAC L E A N V I LS.  1843. 
Solid CAST STEEL Face and Horn. Are Fully War-
ranted. REltaU Price, 10 eta. per lb. ,• �ENKINS PATENTVALVEi , .  THE STANDARD MAN U FACTU R E D  O F'  

I BE ST STEAM.METAL .  

I . . JERKINS BROS.71JDHN ST. NY. 
WlD. A. HARRIS, 

PRO�i�I!.�:u��'':Ik �J:a-':�st���ET), 

Original and Only builder of the HAHHlS-COHLl�S E:NGINE 
With H arris' Paten ted Iinprovements, fl'UIIl 10 to 1,1100 H. P. 

DRUNKENN ESS OPIUM �abi:t And the CURED By LESLIE E. KEELEY, M.D., Surgeon, Co & A. R. R. Dwight, Ill. �Bo!Jks Free. 

ESTABLISHED � 

KORTI NG UN IVERSAL Double Tube Injector, 
FOR. BOI LER FEEDING. 

Send for Circular. 
OFFICES AND WAREltOOMS : 

��!l�;�'M'v���'f.p·on Sts. �����84����'£t§tSt, 

HARTFORD 
STEAM BOlLER 

Inspection & Insurance 
COMPA NY.  

w .  B .  FRANKLIN,V • .  Pres't. J. M .  ALLEN, Pres' t. 
J. B. PIERCE, See'y. 

Stevens' Roller Mil ls, 
FOR 

GRADUAL REDUC:rION aF, GRAIN. ManufactUred 'exClu�ivelY1l\lt:i' JOHN T. N OYE & SONS, BUFFA LO, N. Y. • 

BOGARI)US' PATE�T UNIVEn�AL ECCEN· TRIC MILLS-For grindlK Bones., Ores Sand {lId Cruclbles� Fire Clay Guanorf,- 011 Cake, Feed, ('orn, Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spioes, ColIee, CQC()£l,qut, Fl. axseed, Asbestos, Mica, et.., and wljat .... er ca_ot bll. grounu by other mills, Also for pamtsmPrinters' IIIks, p. aste Blacking ... etc. JOHN W. THO ON, Successor tp'JAMES' BOltAR-npS, corner Df �te andJilm Sts., lfIl" YQrk. 

P� I NTS-
ASBESTOS ROQFING. A�f�in;}'I�(J�,ol\'��S�VJi��NGS, 

trC>SEP� C. TODl;), 
ENGINEER and MACHINIST. FlaJr, Hemp, Jute;iwpe; Oakum, and Balligtng .Ma<Jblnery, Steam Engines, Boilers, 
etc. Sole·agent for Mayber's New Patent Acme Steam Engine and Force Pump ! 
combined. Also owner and exclusive manufacturer of 

A S B ":STOS S'J'EA Itl ,JACKING. 
ASBESTOS W ICK PA C K rNH. 

. The New Baxter Patent Portable Steam Engine. ' 
These engines are admlrablr. adapted to all kinds of light power for driving AS BES1'O� J,'LA T P t C K I NG, ASBl�,.,'rOS ltlJ I.LBOA ltD, A S B 1<�STOS ('A �K (,TS, A"'UES'I'O� SHEA THINGto; COA T I N (;S, C EMENTS; 'Etc. 

Descriptive price lists and samples sent free. 
H .  W. J O H N S  M ' F' C  C O . ,  

87 Maiden Lane, New York. 

UlftU�N������PFtOCE�Is 
AL':':O IN RO LLS 50 'f .. LONG J 1 8 X 2 2  P E R  D O l  CTS 2 4 x 3 B f, 1  2 5  � � c  2 7  X '+ 0  , Z  00  • SEND FeR QUOTATION S FOR OTHER S ' : E S  A LI B E R A L  D i SCOUNT 0 LARGE U S ERS TIj.OS H M !COLLIN P H O TO G RAPH I !  S U PP L I E S  PH I LA.PA 

��t::tfkY���s�'\i ��l1:t:raa�� �'!,�:"if,I��ogur��e��n,fn£c;g�ef��� c:t8?.; 
following low prices : 

2 Horse Power, 245 2% Horse Power, 275 
1 Horse Power, $150 1 172' Horse Power, $190 
3 Horse Power, 290 4 Horse Power, 350 

Send for descriptive cirCUlar. Address 
J .  C. TO D D, Pate rson ,  N .  ,J.,  

Or No. 1 0  Barolay St. , N ew York. 
F R I E D M A N N ' S P A T E N T  

EJECTORS 
Are the cheapest and most eft'ective machines In the market for 

M A C  H I N 1 S T  S '  Too L s .  Elevatin� WatBr and ConvByin� Liqni�t/ " Th 1876 I ·  t " 
NEW AND IMPROVED PATTERNS. from Mlnes,J��arries, Ponds,)llvers, Wells, Wheel Pits ;'  e nu ec 0 r . Send for new Illustrated catalOJPle. .for use in R; R. Wawr StalUons, Factories etc. They 

L h PI D ' 11 &; are splendidly adapted for conveying lhjuidS In Brew- Simple, Durable, and Reliable. Requires no special at es ,  an ers , fl s, C, erles Distilleries b'ftgar Re1lneries, Paper MllIs, Tanner_ valves. Send for llIustrated eircular. 
NEW HAVEN 111A N U FACTURING CO., les, Chemlcal Works, etc. Send for illus. catalogue to Win. SE J.l,EltS & CO . . Phila. 

� ew J l aven, Conn. NATHAN &; DREYFUS, ---------------------"---- Sole Manufacturers, NEW YORK. Leffel Water Wheels, 

Ste e l  Cast i ngs 
From l! to 15,000 lb. weight, true to patte'l'.11, of unequaled streruith toughness, and durability. 15,uw Crank 8hafts and l(),OOO Gear Wheels of this steel now running prove its superiority over other Steel Oqstings. Sell(14or clrcu�1t��1lf�1IiS�'1'EEI. CA STINHS CO., 407 Library St., Philadelphla; Pa. AGENTS can now graSP a; fortune. Address RIDEOl!T & CO., 10 Barclay St.. N. Y. 

COI.- l:'  
P[ N s. .�· � 

PENCILS, HOLDRRS, CASES, &c. 
T h e  CALLI-C R A P H I C  Pen . 

A GOLD PEN and RUBBER HOLDER, containing Ink for several days' writing. Can be carried In the 
����e tJ';;��:eg:�h��rl��V!t.aW{yul� �rlJr;.rs°n8 

MAB I E , TO D D &. B A R D . 
180 BROAD�:'Xfor Price.Llst. NEW YORK. 
OUR' GOODS ARE SOLD BY FIRST-CJ..ASS DEALERS. 

EI10iE IDl011'('�TIL!. AND C LAY RETORT� ALL SH�ES 
Ii ,n� jQII)\ J\\t,rr\l" � BO RGNER & 0 BRIE N .� 23 !LQ S T .  AB O V E  R A C E .  P H I L A D E LP H I A .  

Jarvis Furnace Co. Patent Setting for Steam Boilers Burns ScreeningS and Slaok Coal Without Blast. No. 7 Oliver St., Boaton ; No. 92 Liberty St., New York : No. 709 Market st., St. Louis ; No. 18 ;;eoond St .. Baltimore. 

PO RTER MANUFG. CO. Lim. New economizer. Only portable made with return flue. 
Absolute safety 

from explo� i O ll a d 

IRIDIUM : 
'liRE RARDES'r UETA� KNOWN. 
Not attacked by aci ds 01' nl.\<.n.lies ; not oxidized 
in the air ; almost infusibJ.e.

.
· Manufactured under n Holland'. pr ess (patentilll. May 10, 1881) by 

'I'HE A M ER I CA N  IRIDIUM CO. , 
S. E. Corner Pearl and Plum Sts, Cincinnati, Ohio. 

SPECTACLES Thermometers, Opera Gla •• es, MIC
. 
roscopes, Barometers, Telesco�es! and Compasses. R. & J. BECK, Man-

for Iyf��t��dOI�1��'tC!'l'.:II�::!�hi a, Pn. Send 

With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

rmE NEW r AMPI!LEl' FOil 
Sent free to those ;ntpr,·�te·cl 

James Leffel & Co., 
Springfield, O. 

tIo Liberty St. , N, Y. City. 

H O P E F��D EAF  01'. Peck's Artificial Eal' Drums 
PEBFE()TLY RESTORE THE HEARING 
and perform the work of the Natural Drum. 
flf�':,�':,fs'i�i��na:.r:v!�v.!T,ii���rs"t:a�� 
tinctly. We refer to those uling them. Send for 
descriptive ci rcular with testImonials. Address, 
H, P. K. PECK &: CO" 858 Broadway, New York. 

RO C K  D RI L LS & A I R  COMPRESS ORS 
1 I N G E R S O L L  R O C K  D R I L L  C O ;!  P A R K P L A C E:  N E W  V O R K .  

Lohl[h Valloy Emory Whoa} Co. , 
L:m�:r:G�TON, P.A.., 

MANUFACTmnms OF 

BIBRY AND CORUNDUM WHHHLS, 
AND GRINDING MAClIINERY, 

Fo1' Sale bv COOKE & (10 .. No. 6 Cortland St" New York I R. M. REXFORD, No. 11 N. 6th St., Philadelphia, Pa. ; M. P. PERRV. No. 43 South Caual St., ChicaKO, III. , FOX, cottOY & CO .. No. 31� Nort .. Third St., St. Louis, MO. I 
BERRY & PLACE MACHINERY CO., 3�3 Market St., 
8a.D·Pra.nciaco, VaL 

OF THB 
� dttdifit �tutritllu 

FOR '1 8 82. 
Tile Most Popular Seieutifie Paper in the World. 

Only $3.�O a Year, lnchulln&, postage. Weeldy. 
52 N n lUbcl"S R Yenr. 

T h i s  wi ,lely circul a  ted and splendidly illustrated 
paper Is published weekly. Every number contains six
teen pages 01 useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, steam Machinery, 
New InventloDs� Novelties in Mechanics. Manufactur�s, 
Chemistry, ElectriCity, TRl�lP'.,nhy, Photography, Archi
tecture, Agriculture, Bmt1!llilltUre. N&f.umJ History, �t<:-

All Classes of Readers find iu .'l'nE ScmNTIlnC 

AMEHICAX a popular resnrne of tbe best scientific in
formation of the day ; and it is the aim of the publishers 
t<Nl'!'eseht It in an attractive form, avoiding- as much as 
possible abstruse terms. To every intelligent mind, 
this journal alIords a censtant supply of Instructive 
reading. It ;s promotive of knowledge and progress In 
every community where It cirCUlates. 

Terms of SubsCl'ipti on.-One copy of THE SCIEN
TIFIO AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in th e United States 
or Canada,. oD receipt of tbree d o l l ars and tlventy 
cent� by the publishers ; six months, $1.60 ; three 
months, �.OO. 

CI u bs.-O n e  extra COpy of THE 80mNTtFIC AMERI
CAN will be supplied gratiS .for every club of .ft"e snbscribers 

at $';.20 each ; additional copies at same proportionate 
rate. 

One copy of THE ScrEXTIFIO AMERIOAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year. postage prepaid, to any .ubscrlber In 'the 
United St_ . .,.. Canada, on receipt of seven dollars by 
the publishers. 

The .afest way to remit is by Postal Order, Draft, or 
Express. Money carefnlly placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all ordara. drafts, etc . ,  payable to 

M U N N  &. 00.,  
37 P a r k  R ow, New Y ork. 

To I<'u1'eign !01l1bscl·iber •• -Under th{. .acillttes of 

I the Postal Union, the SCIE:STl�IC AMEltI?AN is now se.llt 
by post d.lrect from N ewYork, WIth regulartty, to 8 �b.CI'1b-

I ere in Great Britain, India, Australia, and all other 
British colonies ;  to France, Austria, Belgium, German,. 
RUSSia, ana -all other European States ; Japan, Brazil, 
Mexic\), and all States of Central and South America. 
Tenus, when §;ent to foreign countries, Canada excepted" 
$4, gold, for SCIE�'rIFIC AMERICAN, 1 year ; $9, gold, for 
both SCllilNTIFIC AMERICAN and SUPPJ,EMENT for 1 
year. 'l'lns Includes postage. which we pay. Remit br 
postal order or draft to order of Munn & Co., 37 Parlr 
Row, New York. 

PRINTING INKS. 
THE " SCientific American " Is printed with CRAS. ENEU JOHNSON & CO.'S rnK. Tenth and Lombard Sts. Philadelphia, v.ud 59 Gold St., New York. / , . 
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