
A 'YEEKLY ,JOURNAL OF PRACTICAL INFOIUIATION, ART, SCIE�CE, .\LE('IIA�lCS, CHE}IISTRY AX]) }IANUFAC1THES. 
Vol. XXXI.-No. 2'J 

[�KW bKlUES.] 

BALANCED SCREW AND REVOLVING COTTON PRESS. 

The several p :>ints of merit claimed for the i m proved cot
ton press herewith illustrated are simplicity of construction, 
rapidity, and reliability of action, and tbe saving in timeof 
pressing effected. Thtse, with other advant8.A'es below noted, 
combine to render the device suitable for employment by 
cotton raisHs, ur aPilicable to the pressing of tobacco, hay, 
hops, c:oth, paper, hair, he mp, moss, cider, wine, rags, straw, 
and, in brief, to any operatIOn where inventions of similar 
nature are now employed_ 

The apparatu8, as shown ill, the illustration, revolves on 
the pivot, A. The screw, B, ha ving a crosshead which tra
vels in tile guides on tile upper part of 
the fraIne, extends down through a nut, 
C, on the revol ving portion. To the up
per portion of the screw is attached a cord 
which, passing over suita ble pulley s, car
rief! a barrel ot stones or simUar counter
poise. 

'rhe nut, C, is made in two I!ections 
which, by means o[ the lever attachment, 
D, may be closed together or opened -at 
wilL When the parts are clofed and the 
lower portion of the press rotated on its 
pivot, by means of the handles shown, 
the screw, acting on the nut, is necessa
rily caused to travel downwards, EO fercing 
down the follower and co mpressing the 
material. When the pressure is finished, 
instead of it being nl\cessary to turn the 
press in the oppostte direction, and 80 
waste time in rai�ing the Selew to its for . 
mer posi tion , the stctions of the nut are 
opened, releasing their engagement with 
the screw, which is then lifted bodily by 
pulling down on the counter weight, as 
represented in the figures on t h e lett. It 
is claimed that, through the economy of 
time thus effected, one third more bales 
per day can be pressoo. After the cotton 
box is fillt,d, the tollower block does not 
require to be turned down three or [our 
fett before reaching the point at which 
pressure begins, but is lowered or dropped 
at once, so that the real work commences 
with the first revolution of the machine_ 

The press, if desired. can be rlin by 
steam power, a belt bting placed on the 
drum under the cotton box. It can be 10 
cased in the li n t room or erected as show 
in the engraving, by framing a supporting 
beam into the gin house and r.llowing to;} 
apparatus to stan d near to and outside he 
the bui ldin gs_ The frame is of iron 0-
wood, as desired , is portable, and occupine 
no �xtra space . .Five hundled [-ound baleJ 
are rf adily made with two hands. or ani1 
mal power may be applied if required. 
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bly come into general u�e in tha t city. A bronze door is 
placed across the entranee of the vehicle, so arranged that 
but one person can pass througll at a time. Then in a sma ll 
locked metal box is a registering apparatus which ('onsists of 
a slip of paper which is pricked at the entry or exit of each 
pasilenger. The needle which makes the mark and the band 
of paper is set in motion by the opening of the door, so t hat 
each passfnger is indicated by a separate puncture_ In order 
to denote exactly how many people paying a certain fare are 
to be accounted for, at every stat'on on the line at which a 
change in price is made a projection is fixed in between the 
tracks. Against this, as the car passes over, a small wheel 

[,sper Annum. 
IN ADVANC •.• 

absorbed by the chttrcoal varies with the degree of carboniza
tion; the higher the heat, the more gases it will absorb. 

The absorption with stic'ls of charcc al is not EO quick as 
with ground charc3al: hence the spontaueous combllstion of 
stick charcoal does not occur so often. 

------------�.�,.� ... �----------

Fightlnit Fire with Explosives. 

Western settlers, when a prai r ie is in flc.mes, find thafthe 
ol'Jy and beet means of protecting menaced property hi to 
plow up the ground around the latter for a width of several 
yards. Over this the fire cannot pass, for the simple nason 
that it finds nothing upou which to feed. The sole € ffecti ve 

method by which the ravages of any g roat 
con flagra tion can be check .. d (and the truth 
was amply dfmonstlllteti in Hoston and 
Chicago) consists in following the �ame 
plan; and in crowded cities, by destroying 
buildiogs adjacl'nt to t.he iJUruing locality, 
the latter can be entireiy isolated from 
o her portion�, so that the fire may be con
fined to a limited area, on which may be 
concentrated the entire force of the extln

gllhhing 8pparatus. The value of this he
roi(' remedy is becorr.ing widely recogIl ized, 
and in thls city a corps of sappers and 
miners bas betn organized, compr ising 
fifty-dx persons selected from the officers 
of the File Brigade, who are being regu· 
larly instructed in the use and nat.ure of 
explosives, electric fu�e8, etc_ 

The first public experimen ts of !lIe or
ganization rec ently took place on Wa�-(r� 
Islanu , in the neighborhood of this city. 
A number of brick walls were erected, of 
,arious thickne!s, having a depth below 
the ground of one f00t, and built upon a 
tim ber foundation. The fin t. wall atta"Ked 
was 20 inches thick, and the objec� of the 
fxperiment was to show the comparative 
effects of mining powder and dynamite 
8l\�pended in cubical boxes against it. Fifty 
pJlwils of mining powder barely blackened 
tlle l'ricks, while �ix pounds of dynamite 
in a hox.) by 5 inches, cut a hole through 
t',e wall of about the �ize of the box. Then 
experiments followed iu cuWn g down ma
sonry varying in thicknes8 from 8 to 36 
inche', with cartridges containing from 
one to five pounds of dynamite, the effect 
being to divide the walls at the marked 
places wilh great accuracy_ Floors were 
also torn np with the same powerful mate
rial, and finally s\';ven walls were blown to 
fragments by a contiouousline of cartridges 
arrangfd in rubber tubes and covered with 
bags of sand. 

By a slight cllange in the ad j ust ment of 
·the nut, the machine can be converted into BALANCED SCREW AND REVOLVING COTTON PRESS 

The t r ials were mainly very succe@sful, 
Rnj showed that by the use of explosives 
not only could whole build ings, <luring 
great fires, be quickly demolished, but, in 

a tramper press, the screw and follower being used to pound 
the liut in the box down into its place, thus obviating the 
inj ury to the health of the workers who enter the receptacle 
and tramp the material with their feet. 

The invention was patented April 10, 1871, since which 
time it has bean modified and i m proved in many rarticulars_ 
It is now in successful use in many localities in the South, 
·and gained a premium at the late St. Louis fair. The ma
nufacturers state that other forms of the press, arranged so 
that the screw works upward. so that the bale may be re
moved from the top will shortly be offered. July and Au

gust being the months in which cotton presses are princi
pally used, planters and others desiring further particul ars 
regarding eale of State and county rights, or for presses. 
should l ose no time in addressing J_ H. Wool folk, Box 295, 
Vicksburg, MisB. The special agent for Texas, Louisiana, Mis
sissippi, and Alaba m a, is Dr. D. R. Le mman, New Orleans, 
La. 

• I ••• 
More Machine Honesty. 

The" knockdown" fystem, 1108 the appropriating of fares 
i!oll€cted by sta ge drivers and car conductors is termed, is 
not, it seems, peculiar to thi8 country. The employees in 
the London street ear lines have been resorting to the same 
means of increasing their wages. From the fact that people 
pay fare according to the diftance they travel in most of the 
London conveyances, it will be seen that it is a very eapy 
matter for the co nductor to collect a certain sum for the long' 
est ride, but to hand in the amoont necessary to pay for the 
IIhorte�t, pocketing the difftrence. 

Mr. W.ir, has receutly devised an apparatus which, tht> 
London Time811&YS, works excellently, and wlUch will prob l>-

connected with the registering mechanism by a pnl'umatic 
apparatus strikes, so that, by suitably moving the iI!-:l.i�a:ors, 
a blank space of some length is left after the last punct ure 
denoting the lower fare_ At the end of the j Jurney, the �lip 
of pap@f is removed, and gives the exact number of fares of 
every amount for which the cond uctor is re�pon@ible. The 
conductor is provided with a peculiu kfJ in o rder to J et him
self out of the vehicle to make his collections, and an indi
cator marks each time that he does so. The above appears 
to be a rather complicated method of making conductor s 
honest. but it may do for London_ 

------------�.HI. >�I •• �----------Tile Spontaneous Combustion of ('))areoa). 

Professor F. Hargreaves states that the kinds of wood gen
erally used for the manufacture of gucpowder charcr,al are 
the black dogwood, tbe willow. and the Rlder_ Tbey are all 
well adapted for the manufacture of charcoal, although the 
dogwood is always used for the best sporting gunpowder. 
The wood is converted into charcoal by heating' it in iron cylin
ders. 

After the charcoal ie taken from the cylinaer�. it is placed 
in iron coolHs provided with tightly fitting lids, and allowed 
to stand for 14 hours, by which time it is g�nff811y quite cold, 
when it is sent to the charcoal mill to be ground, and af· 
terwards to be mixed with the other ingredients for gun
powder. 

But there are examples where the charcoal has ppontRneous 
Iy tabn fire on the day after grinding_ This is owing to the fact 
that charcoal abeorbs mechanically within its pores a large 
quantity of oxygen gas from the atmosphere; and the con
den�ation of all gases lib erates heat, and, charcoal being a bad 
conductor, the heat cannot escape. The a mount of oxygen 

pmaller conflagrations, the dynamite cartridge could be ad
va ntageously used in /! aining rapid access to tdifices through 
walls. This proceeding now require� lengthy lahor with 
axe and pick, the flames;n the time thufl los t oft:n ;l1ak'l,6\' 
serious head way. 

_._,-Tile Solar Jo:cllp .. e oC April 1 fl. 
A total eclipse of the EU:t was ob.erved by Mr. �t"r('. En,�· 

lish Astronomer Royal at the Cape of Good H·) re, on, ',,,111- h 
of April last. Thfllioe of totality passed over tue BOUlli(-rn 
I'-x:tremity of Africa, beginning at Port Nolloth on tile we,t 
co ast of Cape Colony, somewh ere about 25U miles frem Cape 
Town, and took a curved path. wit.h the convexity turned to
ward the north, ending at sunset about IJlllf way aeross. 

The day WF.S e@peciaily favorable for obser,ation, and the 
sky was entireiy free from clouds. Mr.·S:one statt8 that 
the rose·colored lhmes t xtended very nfarly around the 
moon, althougb. of course, of unequal hights at different 
parts. The �rPrlrum near the moon's limb was care/ully 
examined in '.ml!:'r.o di8covH fresh linff!, but none appeart d, 
and hence there (,An�ot be any medium capable of produc ing 
senpible absvrptioll of light around the moon. 

At the inpt'lDt of totality the whole field appeared full of 
bright lines, Idj tne pri n cipal Fraunhofer lines being re
versed. Mr. t�H"ne's observatiors tend to confirm tho�e of 
the eclipses of 1869, 1870, and 1871, and their most impor
tant portion i8 that referring to the vhibillty of tbe Frann

hofer lines in the spectrum of tue coro nal atmnophtre, show
ing therehy that that reflects the light of the photosphere. 

• I ••• 
A DEATH from bydrophobia recently occurred in Philadel

phia about four months after the bite was given. 
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1 dtnfifit jmttitau. 
travagant rate ot twelve miles an bour? What admlnistra· 
tion could sustain thll sarcasm of the opposition party after 
supplying Draper with money to waite In foolish experi
ments for p"inting with sunshine, or Morse with means to 
develop his impious Bcbemeof annihilating time and spac.? 
What commit�ee of wise men,baving to rend-r an account of 
their exp�nditures, would have dared to aid tbe experimente, 
of Goo.Jyear in rubber, Young's attempt to make candles 
out of �hale,Be8�emer'8 scheme for making steel direct from 
the ore,or any one, in sbort,of the great acbievements which, 
until the events proved thllir practicability, were accounted 
visionary, if not impo�sibl .. ,by practical men? 

There is another fdlacy underlying Profepsor Tyndall's 
proposal-one that be bas strikiDgly exemplified in bis own 
person quitll recently-and that is the assumption that 
abundant and complicated appuatus is required for, or at 
least belpfulln, the work of discovery. In some cases it 
may be; but ordinarily it :s quite as apt to absorb the ex
perimenter's attention so that he mieses the point of the 
phEnoml'na entirl>ly. Tha� was a brave array of steamers, 
fog whistles, artill!'ry and the like, which Prof�s�or Tyndall 
took down to the coast to study the effects of different at
moppheres on the tran�mission of sounds; but he had scarce
ly published the results of his cestly observations when 
Proftlspor Reynolds made known a few e:l'periments witb a 
blUld bell which ups"t entirely the conclusions the govern
meJlt·aided observer had so jubilantly arrived at. 

As 8, rule, the greatest di8coveries are made with the sim 
plest apparatus, tbe k!'ys which have unlocked the grander 
mysteries of the Universe beinl!' mental rather than material: 
or, if material, have proved effective through simplicity and 
!killfulhandliog ratber than becau.e of tbeir comple�ity. 

--------------.�, . .....------------
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following its indication, they cau h&ldly fail to dppict the 
horse correctly. A general idt'& of the p08ition of the animal 
being first Bettled upon, it is only nect'seary to draw perpen
dicnlar lines at various point .. , and try the results until a 
suitable pose ill obtain.d. The figure very elearly solvell 0. 
question over which many heads, wise and unwise, have often 
puzzled. 

------------__ .�I.�I4. ____________ _ 

THE RAILWAYS OF THE UNITED STATES. 

Tbe seventh annual" Manual of R ailways of tb" UnIted 
State�," by Henry V. Poor, 63 Broadway, New York, has 
just been published. It is a work of over eight hundred 
pagel', and contains a larl\'e amount of carelully prepared in· 
formation,including official particulars of all rail ways in op. 
eration, their extent, cost, capital, earning8, divid'mds, in
debtedneslI, namell of officers. directors, etc. The tabulated 
general statements concerning the American railway system 
afford valuable and instructive information. 

The inauguration of rail ways in this country may be said 
to date from tbe year 1830, when railways were in operation 
to the extent of 23 mill'S. At tbe close of 1873 tb�re were 
8e'IJettty thou8and, llix hundred and tifty one milell of railway 
iD operatIon. This grfat increase. during the brief time of 
forty.tbree yeMS, il' sometbing· marvelous to contemnlllle_ 
The grand average cost is put down by Mr. Poor at $60.000 
per mile, or upwards of four tboueand millious of dollars in 
the agllregate. The total t'arnings were over $526.000,000, 
and tbe operating I'xp,nses 65 per c-nt tbl'reof, or $342,600,-
000, leaving ae nft earnin�s tile pum of $183.810,000, out of 
which intfrest on b,nds Bnd etoek dividtnds w"re paid. The 
average of the latter were 3 '45 p.r cent nn the capitll.! stock, 
the aggregate of which is one thousand nine hundred mJl. 
UODS of dollars. 

FOUR FOOTED MOTION. DurinI!' tbe ytoar 1873 tbe incre8�e in railway construction 
The T'reeeDt exhibiti<>n of paintings of tbe Royal Academy was 3,916 milep, agajn�t 6,167 miles frr 1872. Tbe oxpeDdi· 

in Englaud ('ontain� a picture. by Miss Thompoon, entitled ture for CODstruction in 1873 is less by 50 per c.nt than in 
"Tile Roll Cllll." ';'hich depic:s & muster of Boldier .. on tbe 1872. This sudden Ilreat contr&elioD in plIympntp, amouut· 
day afttr a battIe. ing to more than $120,000,000. wall di@utrous in its I'ffects 

From the drawing of a houe in the pain'ing, a very inter. upon the various brancbes of industry counected with rail
esting discussion has arisen, extending even to eminent no.. wa.y building. But a8 soon as Congress .. hall fix upon pome 
tU1'alists, regarding the motion of four footed animals whil. d· cisive pett!fm�nt of the national fin.ncl'�, wh!'rtby a 
walking. Tbe horllE', in tbe picturl', is tl'presflnted walk- lowf>r rate of iLtere�t for the Am.ricau iudeb'edD!,ss CRn be 
iug, and has its h,ft foreleg raised, bent, and nearly extend�d, established, tben ra'lway bonds will improvll in "alue, and It 

its rigbt lorel·g on the ground and perpendicular to the more extensive con.tTu�tl(ln maybe �Xpf'r, .d. A� compared 
same, its l�ft hind lfg also ou th. ground, full forward, and with Europe, the U, itl'd Sutes are consid"rably in advance 
its rig'lt hir.dlel!' on the ground and well ba(!k. With Pro- in tbe mattu of railway mil"Rj1e. 
fespor Garrod'@ able elucidation of tbe tlubj-ct, pu),lishtd Tbe aggngate of rail way� In 1873 in the various c�ulltrie� 
in errten80 in Nature, as a gniGe, the problem quickly loses of Europe was 8S 'ol1owe: Oermany, 12 207 mile�; A.ustria, 
itll perpl"xiDg f.aturI'!P. 5,865; Fro.nc�. 10,333; Russia, 7.044: GreRt Britain, 15,814; 

Let two men be lIupposed to place thems!'17l!s so that the Bdgium. 1,301; Netherlands, 886; SwitZErland. 820; Italy, 
GOVERNMENT AID TO SCIENTIFIC INVESTIGATION. hiDder one ba\! hill hantJs OD the ehoulders of the man in 3,667: Denmark, 420; Spain, 3 401; Portugal, 453; Sweden 
Th08;! who had the good fortune t) hea: the clo8ing lec- f ont,and tbat both walk in step-S�a.e's pr:son gait. Renrt- and Norway, 1,049; Gree�e. 100 

ture of the s .. ries delivered by Professor TYllc1l1l in t.bis in!,!' tbis to the horse, we have the amble, a mode of progreso �l1les. P opul a tf on. 
CJUlitry will no\ Iloon forget the eloq uellt tribute be paid to sian natural tJ the /lil'llffe, but cnly arquired by ppecial tnln. Railroads in 1873 in Europe . ... _ .. . . .  63,360 282,456,742. 
scientidcinvestigators, intent on the .disl'overy of truth reo ipg in the bors!'. Again, .uppose the two men to put the .. •• United S',o.tes . . . . 70,650 40,232.000. 
gardleplO of its bt;ariDg on practical ende, or the earnestness oppo�it� feet forward simultaneously, in other wordp, to walk • , .... 4 _____________ _ 

with which he inslsted on the public duty of supplying them out of step. This will exemplify the trot. Suppope, bow SOME OF THE USES OF PAP.AFFIN'. 

wltb m· aDS for their wnk. ever, the two llien to walk out of step; but instead of tbe In addition to the propertillS which havll brought it into 
The appeal was as plausible as eloquent. At first sight diagonally opposite feet being set down at the same moment, such extensive use for illuminating pUtpo,p'�, paraffin has 

notbing would sl'em more rasonable tllan that the public at imagine the 6r8t man to begin his step a little in advtonce, qualities whirh give it an excet-dingly wide range pf useful 
large, WLo�e indebtedx:eps to Sc'enCd is so great, should do 80 lhat, by the time the forward man has got his right leg applicatioDS. Whitfl, clean, ill corruptible, odorlesl', tastelesp, 
lIometlling towa.rde supporting tbose wbo carry on Ue work; E'ntirely railled, the rear man has just bE'gun to lift his, al- plastic, water repellent, a non-conductor of electricity, and 
or that any meat's which should honorably relieve original though tht'y keep the �ame number of steps. Then the se but. slightly affected by most chemica.] agents: it needs only 
investiga.torB of the daily drudgery of earning a living, and quence of �tep8 would not be right front and left hind, left to be better known to bec:lme the most val'ioueJy ustful of 
at the same time supply them' with the fullest apparatus front and rigbt. hind, coupl.d; but right flOnt, left hind, lett the bydrocarbonll. 
for their researchell, would immensely increase their pro- front, right hind, !eparate and distinct. Professor Garrod. For waterproofing fabrics for wearing apparel, milit.ary 
ductions. has a pimple and graphic way of expressing this, thulI: equipment, and the 11k"" it ill much better tban rubber, since 

But when we remember tbat in every age there have A' it ill odorless and does not become IIticky with heat. Among 
been plenty of scientific men who bave had at command all the most gratefally acknowledged of the many gifts tl'.lnt 
that mon�y or position c:>uld give, yet ha.ve remained com- i - - - - - - - - out to Livingstone in the wildll of Africa, were boots and 
paratively barren, while the great disc()veries, more espe I blanketll thus preparEd, the one I'nabling bim to travel 
cla1ly the original views opening up new lines of thought _-!_- throu�h mud, the other to sleep in it with comparative com-
and gh'ing new directions to human industry, have usually I fort. For the waterproofing of tent cloths, gronnd IIhellts for 
come flOm seeming-Iy less favored workers, we cannot escape 1- - - - - - - - �oldierll, and other articles of the sort, it has been found 
the lIu�pici.9n t'Lat original thinking is quite aa likely to be I equally serviceable. 
blnder�d all helped by easy cir'}umstances. Besides.the bllst ____ I ---- A more generally useful application of paraffin is for the 
work in Science has rarely been done by men either depend. Tbe dark da@hes mean the timell of contact of the right lining of casks and other wooden veslltls, to klep them 
ent or very closely allied with the ruling clique of tbeir day, foot, the dotted lines �ame of tbe left foot. The two upper IIweet and to prevent either the absorption of their contents 
freedom from class pr. judice being au eps�ntia1 condition of borizontal rowlI refer to the fore legs; the lower, to the hind. by the wood or their epcape through the porell. Already it 
independent thinking. The dotted lines, beginning exactly where the continuous has been largely applied to beer barrels, wine capks, and 

No doubt a good deal of bonest work migbt be furthered by ones end-considered horizontally-indicate that one foot is other vellsels hf the kind, with the happiest results. It keeps 
aiding- the rig ht men at the right time: but puca men are lifted exactly when the other is put down. them from becoming mURty and foul; and still more, by fill
rarely the ones that would be reacbed by public enactment, From this it will be S6en tbat, in walking, the horse never ing the pores and joints of the stavef!l, it prevents the eBcape 
even if it were posllible for tbem to maintain intellectual in has more than two legs on the ground at a time. Draw a of the life of the lIquor, c!l.rbonic acid gas. Water buckets, 
d�pendence in connection with pereonal dependence. Radi. vertical line through any portion of the diagram, as at A, buttl'l firkinp, and other wood�n articles of domestic use 
cally new truths are inevihbly unpopular, and none but and It will be clear that only two of the horizontal foot lines migbt be similarly treated; and as the material is chl'ap, ea.i
popular men would derive much assistBnce from the public are cut. Tbe same line shows the picture referred to iu the be- Iy obtaintd, and eaeily applied, it can be tried on as large or 
funds. The endowment of tlcience would th.refore act very I!'inning to be correct, with the exception of one /!flight error. small a scalfl as one may feel diBpo�ed_ 
much as the endowment of rl'ligion bas always done, by Following line A down, we find the bet dotted line at the Being indifferent to most chea.icals, paraffiu serves tbe 
creating a claslI of nominal ., leaders" whose instincts would top, meaning tbe left fore foot. not cut; hence it is off the same purpose pqually wl'1I in the lallotatory of the chemist 
be oppo�ed to pro�ref!ls. Having riBen to place and power ground. The next line is divided pquar�ly in the middle, and cbemical manufacturer. In the mallufactur� of gun 
by the adt'ocacy of certain views, how could thE'Y give their and hence the right fore foot must be firmly plante<i. The cotton, for example, wooden tanIts lined with paraffin bavll 
countenance to men laboring LO oVfllbrow such views? dotted lin� btlow is just met at its bfginning, consequ�ntly been used for holding the mixture of concrntratpd lIulpburic 

Run over the list. or namee-from Copernicus to Darw;n- the left BInd foot ill about to commence its IItep; and the and nitric acidll employed in that prOOCf!lP, tbe protfl'tion of 
of tholle whose infiuenc'e bas been greatest on the progre/ls next 11ne being at its rear end iDdicatell tbat �be right foot hall the wood be'ng compll'te and la.tiug. Wood. n boxps, pro' 
of buman thought. How long would their owne�1I have just finillhpd, and is being remond from the ground. If the tected in the same way, have been fimilarly employed in the 
been anowed to continue their wOlk at public cost, in the reader will compare thill with the foregoing description of conftruction of voltaic battEriel'. As a r,on conductor of 
facll of popular clamor against their hl'resles? Had Profes· the painting referred to, he will find that the c'lrrespon· electlici�y, paraffin i� turther useful, BR an inpulatoJ, for 
sor TYl'dall's plan b!'en adopted a few hundred years ago, dence is complete, excfpting as rfgards the right hind foot, which it Is now extensivdy employ. din fll'ctric tel!'graphy; 
the wor'd would "till be fiat, the center of the Univerlle, and which, inslead of bting on tbe ground as reprtleented, should, also in counectlon wHh batteries for medical use, FPpl'cia.lly 
only �ix thouRaud yearR old. acc,rding to our diagr�m, be just leaving it. This als:> as lin acid· proof coa'ing to Insulu"d eonJuctinlZ' "'ires. In 

In applied S"ien"e, the case Is equally "trong. How long would b", In accordance with tbe rnle that no more tban two surgery,it has been found an excelll'nt materhol for covering 
would Fulton bave been allowed to eq'lander public mOlley lel!'s can be down II.t a time, a •. d thuij the mistake which the for pplintt! in cases of fracture. 
in his" c,pzy" attempt to prop61 t!bippiu!!, against wind and ar ist makes in fixIng tbne would be avoided. Th"lle truu bled with loopely fitting plates of artifielal teeth, 
tide with" boiled water"? Or S�eph.nson, in the equally We would commend the diagram herewith presented as a owing to absorption of thO' gums, ('an eapi1y remedy the de
wild project of drawing wagons acrol!l the land at the ex- .,ery SImple guIde for artlstll and draftsmen generally, as, by fect by droppIng upon the plate & little melted paraffin from 
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a lighted candle or otherwise , Ieplacing the plate while the rises from the water is used to drive thE' engine in the usual 
paraffin is yet warm. Being clean , bsteles!, plastic at a low manner. No fire is required in co nnection with the locomo 

temperature, and unaffected by saliva, this sub3tance will be tivd. but it depends solely for its power on the supply of hot 
foun d  much superior to wax or any other material for the water with wb ich it was originally cbarged . The object ill 
uee, a few drops rightly placed making a per fect fit with a to provide a substitute for houes in the propulsion of street 
plate otherwiRe unweH rable. cars. and to get t id of the gas and other objectionable fell.· 

In the laundry. paraffin rubbed on the hot flat iron impe rts tures of  the ordi nary steam locomotives. The firele ss loco · 
a beautiful gloss to starched goods. greatly lightens the 111.- motives of the N e w  Orlean s and Carrolton Railway CLlmpany 
bor of ironing, and leaves no grea�y stain. For this use it is  have each a pair of 4, i n ch cylinders and 11 inch stroke, 
much s uperior to spermaceti. Friction matches are now fitted with link motions and slide throttles. Each machine 
prepared wi th paraffin in place o f the sulph ur formerly em· has one hot water tank. 3 feet in diameter and 6 feet long. 
pl()yed ; it burns without odor and goes out instantly . great · steam dome 12 i n ches in d iamf ter and 18 inches high.  The 
ly reducing the dangers of accidental fires. Dissolved in tanks are so thoroughly jacketed . with felti ng, asbestos com
napbtha. p ua tfi n  has been applied with ex('ellent effect to position. and wood, that they only lose 3 pounds of steam 
decaying brick and stone work, filling the pores of the brick pressure per hour from radiation. A loc()motive charged 
or stone and putting a st op to the destructi'fe action of the with hot water at 6 A. M . . and left standing until 9 P. M. , 
weather. Fine wood work exp osed to the elements migbt 15 ho urs , will tben yield 8team preesure sufficient to move 
be protected in the s ame way. Heated wl&h sulphur to a half a mile or more. 
moderately h igh temperature, paraffin is decomposed. with The water is supplied to the tanks of tbe locomotivell from 
the evol ution of abuLdance of sulphuretted hydrogen. A stationary boilers located at C ILlrolton . and each machine 
�teady and copious flow of this ind ispensable reagent in tbe make s a round tri p of senn miles upon one cbarge of hot 
laborMory i:J t hus easily and cheaply obtained. water. One minute is required to charge each locomotive. 

______ ..... ,.. • The water is supplied at a temperature of 375' Fah. , which 
REFRIGERATIN G MIXTURES AND THEIR produces a steam pressure of about 175 pounds to the inch at 

PHYS LOLOGICAL E FFECTS. starting, which becomes reduced . by the time the machine 
AU solid bodies when becom ing liquid. all liquids when· has run 7 milps. to from 40 to 50 pounds. The charging 

assum ing a gaseo us state, absorb beat. The chemical com- baillfrs are arranged In t wo battHies of two boilers each. and 
pounds known as refrigerating mixtures are hased on one or these boileri are 26 feet bng and 3 feet diameter. built of 
the other of these changes of cond ition. Tile Carl e ice rna the best materials. Two boil. rs only are rf quired for use at 
cL ine, it will be remtlmbered, operat�s th rough the liquefac once. Th�se firclless loco :noti ves , as sub�titutes for horses. 
tion of ammoniacal gas and the re :urn o f the sam'e to a are found to effect a saving of $4 a day for each street pas
gaseous condition. At the moment of vaporizll.tion of the senger car. The new machi nes are easily worked, and give 
liqui d . a lowering o f  tempel aturd takes ph ce, sufficient to much satisfaction. The engineer who wo rks the locomo
cauee the format ion of consid erablcl q uantities of ice. Hy - tive is also con� uctor of the car. He simply stands at one end 
d rated sul phate of sod a and hy drochloric acid , and ord i nary o f  the cal'. with one hand on the throttle lever and the other 
i �e aod sal t. nre ex amples of freezing mixtures. of which on the brake. T he patent fare boxes are used to receive tb e 
perhaps a score mora co uld be cited , the effects of all of fares. T he firelesB locomotives draw their cars at the rate 
whiCh are well known to chemists . of 8 or 9 miles per hour. 

There is one of this class of compounds. whicb. altbough ------...... ,.>-• •• ------

not a et ranger to the chembal labor
,a

tory. has recently been NEW LAW CONCER NING COPYRIGHTS FOR LABELS. 

found to possess grAater frigorlfi<! capabilities tban any other Heretofore it has been the practice, under the copyright 

mixture y et dip covert:d. We all ude to ica and sulphuric law. to grant certificates of copyrights to every applicant on 

add ,  into tbe proper t ies of which M. Berthelot,of the Frencb furnishiDg a p rinted copy of the title of bis book. wo:rk, or 

Academy of Sciences. has recently made some interesting print of any sort ;  and under this prac�ice it has become CUB

investi gatiom. tomary for medicine dealers and others to file in the ti tles 
It is well knowD that, in winter, crystals of hydrated suI. of label s used upon bottles and otber articles of merchan 

ph uric acid (S20 1.H20 + H�O) ar e e8.slly obtained . Th�8e M. dlze. This has pt o ved to be a very convenient and economi

Ber�helot mingl .. s with ice, and he c9.lculates the resultant c�l method of obtaining a registration, though it was not 

cooling. fitst from the ice lique fied . and second by the acid consid..red to be of much value. At its recent session. 

al so liquefy ing and the disfngag.ment of heat due to its Congress passed an amendment to the copyright law which 
mi ngling with the water. On using 1 '7 ounces of acid and chan ges the place of r· gistratlon for labels from the Library 

4 .r; ounces of water, the i nvestil!ator calculates the fall ln of Congress to the Patent Office ; and raises the official fees 
temp erature to be 12.''i · 6 '  Fah. If the mix:ture be made.not at on label copyrights from O D e  dollar up to six dollars. Tbe 

the ordinaTY tPmperature, but at pay 68° Fab. , the mercury immediate effect o f this iucrease of price will be to reduce 

should fall fully 140 ' ,  eo that a. th e end of thQ ex periment the numbPr of copy rigbts takfln ; while another feature of 

the thermometer will mark -1 12° Fah. These are calculated the bil l ,  tbat which provides that the Commissioner of Pat

results, but M. Berth� lot is of opinion that. according to his ents shall only grant copyrights for labels that are not trade 

theory. he will be able to reach -148' Fah . •  and perhaps marks. will d oubtless serve to introduce official red tapeism , 

abeolute zero. about -516° Fah. vexation and delay Into the business of obtaining copyrights. 

S llbstan ce.s when brought to such extremely low tempera- from which it has heretofore bepn free. 

tUl es act very energetically as a rule upon t b e body . So . This last provision of the bill appears to authorize the 

I i l i fied carb:mic acid at a temperature of _111 '6° produces Commissioner to refuse copyright for a label , provided that 

serious burns when co m pressed bet ween the finger�, iI, jur ' officer takes a notion th at such labfl is a trad e mark. If held 

ing the �ki n  in a manne r similar to a red hot iron . Vite to be a trademark. the applicant must pay $25 in order to 

discovery has, however. found that this frigorific effect apply for trademark registration ; and the application for a 

varies strang"ly with the nature of the cold obj ect which is trademark will be then officially examined. subj ect to the 

brought in contact with the skin or mucous mem brane. Mel- usual liabilities of  rejection. 

sen�.a well known Belgilln chemist. has recently called the at . Tbe examinations and opinions of the Patent Office in re 

tention o f  the Academy of Scieoces of Belgium to the fact spect to tradem arks or copyrights are not what the people 

that brandy, frozen to a temperature of from 22° to 31 ° below require. They want a simple. quick. and free method of 

zero Fah. , by means of a mix ture of ice and chloride of cal. obtaining registration for labels and patterns of every kind. 

cium, C!ln be eaten wi th, impunity and p08sesses a flavor su- with liberty to contest before the courts, in the usual man· 

perior to that of the liquor in its ordinary state. The tem- ner, all issues pertaining to infringements. This is abo what 

perature of any alcohol ic beverage may thus be reduced is necessary in respect to patents. When will our legidators 

without the material hurting the tongue. A wooden spoon learn that the true and proper way to encourage aut hors and 

must be used , as a metal Jne burns the moutb very quickly. inventors, thereby promotIng the progress of useful arts, is 

T he i nvestigator says that not until the liquor is cooled to to make the matter of registration sim ple and easy. instead 

76' below zero ill any sensation of cold exrJerienced ; and it has of surrounding it with the perplexities and expenses of offi

been eaten at _95°, causing no mOre u neasiness to the eatbr cial inquisitions ? 
than a mouthful of rather hot soup. It is remarkable that The new law goes into effect August 1 8t. The following 

brandy at 95° placed on the arm ,  makes only a slight iuita.  Is the text of the bill : 
tion , while ether paste or solid carbonic acid burns hriskly. 

The only explanation which seem 3 plausible regard ing 
these exceptional conditions would appear to be that the 
alcohols, when thus rendered extremely col d .  remain en ' 
velo ped in a cer tai n quantity of vapor which hinders their 
contact with the organs, in like manner as a layer of steam 
prevents the contact of a drop of water with a heated plate. 
M, Mel sens ip, we understand, prosecuting further investiga

tions. the results of which w ill doubtless throw more light 
on the curiou s phenomena. 

------........ >-• •• ------
PROGRESS OF THE FIRELESS LOCOMO TIVE . 

On the New Orlean!! and Carroltnn Rail way, they employ 
the new firele�s locom1tives to draw the cars from Napoleon 
-avenue to CarroHou . 3� miles. From Napoleon avenue to 
C anal street,in center of New Orlean s . horses are IItill i n use. 

The company are n'lW running eighteen of the fireless 10 ' 
comotives . with much success and economy. General G.  T. 
Beauregard is the president of the comp�ny. The fireless 
loc()moti ve hM been heretofore illustrated and described In 
the SCIENTIFIC' AMERICAN, having been used to sOllte 
extent in th is vicinity. It is now employed in Brooklyn, 
N. Y. , on the East New York & Canarsie r aU way. It consiets 
of a hot w:l.ter tank, which is charged with very highly 
heated water at the starting station. and the steam which 

A BILL TO A)[ENTl TIlE J,AW RELATING TO PAT�;NTR. TR ATl�; 

�[ARKS, ANTl C'OPYRWHTS. 

Be it enaci£d by the Senate and Ilou.�e of Repl'e8elltatii'es of 
the United 8ta.te .• of Amel'ica in Congl'e .• s n8,�emhled, That no 
person �hall maintain an 8 ction for the infringement of his 
copyright, unless be I-hall give notice thereof by inserting in 
the eeveral copies of eve:ry edition published, on the title 
page or page immediately following, i t it be a book ; or if a 
map, chart, mu�ical composition , print. cut, engraving, pho
tograph . painting-, d rawing,  chromo , stat.ue. statuary, or mod
el or design intended t o be perfected and completed as a work 
of fine art s ,  by inscribing u pon some visible porti 1n thereof, 
or of the substance on w hich the same ehall be mounted, the 
following words.  namely : " Entered accord iu/!, to the A ct of 
Congress, in tLe y�ar ---, by A. B., i n  the office of the Li 
brarian of CongresR. at W ashi ngton ;" or, at his optIOn, the 
wor d " copy right ," togel her with the year t he copyright was 
entered, and the name of the party by whom it '" as taken out , 
thus , H copyright , 18 -, hy A. B." 

Sec. 2. 'fhat for record . ng and certifying any instrument 
of writing for the assignment of a copyright, the Librarian of 
Congress shal l receive from the pers ms to who m the service 
is rendered , one dol lar ; and for e very copy nf an assignment, 
one dollar ; said fee to co\-er in either ca.e a certificate of the 
record , under seal of the Librarian of Congress ; and all 
fees to be received shall be paid into the 'l'reasury of the 
1: n ited State� . 

Sec. 3. That in the construction of this act th e word s engrav,
ing, cut , and print shall be applied only to pictorial illustra
tions Or works connected with the fine arts ; and no printe or 
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labels designed to be used for any other articles of man u fac
ture shall be entered under the copyrigh t law, but may be 
registered in the Patent Office ; an d 1 he Commission � r  of 
Patents is hereby charged with the supervision and control 
of the entry or reg istry of such prints or label s,  in con
formity with the regu lations p roYided by la  w as to copy
right of p rints, except that there shall  be paid for recording 
the title of any print or label not a trade mllrk six d<'lllars ; 
which shal l cover the expense of furni hing a copy of the 
record ,  under thc seal of the Commissioner of Patents,  to the 
Pllrty entering the same . 

Sec. 4. That ali laws and parts of laws inconsistent with 
the foregoing provision s  be, and the same are hereby, re
pealed . 

• • • • • 
SCIENTIFIC AND PRACTICAL INFORMATION . 

NEW MEAT PRESERVING PROCESS. 

M. SII.CC has obtained excellent results bY' using acetate of 
soda in po wdered form. The meat is pla�ed in a barrel and 
the acetate placed in. when it i s  left for forty � ight hours. 
ThuB prepared . the meat. it is said . will kel'p for any ll'ngth 
of time, and may bl' prepared fo r cooking by s oaking for 1 2  
hours i n  water. to every quart of which a quarter of an ounce 
of sal ammoniac is added. 

NEW RELATIONS OF PLANETARY ORBITS. 

Professor Daniel Kirk wood announc�s the discovery of 
IIOme remarkable relations of the asteroid orbits to those of 
the larger planeta. Near tbe close of the last century, La
place noticed a relation bet ween tbe mean motions of Jupi
ter's first three satellites ; and from the result3 ob�ained by 
"hat altronomer.it occurred to Professor Kirk wood th at Bim · 
Uar relations migbt proba bly b� found In the Zf)ne of mi nor 
planets interior to the great masses of Jupiter and Saturn. 
The inveptigation has led to interesting d l ecover iee , wh ich 
the author promises shall soon be publi shed in full . As 
specimens of the correlations detected , he states the follo w · 
ing : 

1. Five tlmps the mean m'ltion of Concordia minuR n ine ' 
teen times that of Jupiter. plu8 fourteen times that of Sat
urn. equals zero. 2. Fi ve times the mean lonl."ltude of 
Concordia minu8 nineteen t imes that of J upiter, plu8 fourteen 
times that of Saturn. is equal to a sem i circumference. or 
one hundred and eighty degrees. 

These dia.:onries. wbile tending to throw light upon the 
genesis of the soIaI' system, may, according to Profess or 
Kirkwood ,be expl ained by the nebular hy pothe8i� o f  L'lplace 
or equally well by the accreti'on theory ad vocated by Proc· 
tor, eo that they d o  not tend to confirm the comparative 
truth of either supposi ti on . 

CURIOUS EXPERUIENT IN ELECTRO CAPILLAII ITY. 

M. Berquerel notes another intere3ting experiment i n  elec
tro-capillarity. A tube of gl ass is closed at one of its ex
tremities ey a membrane of collodion. With the t ube is 
placed some sulphate of copper. and it is plun g6d in mono
sulphide of sod ium. Crystalliz ed copper is  de pos ited w ith
in the tube. an d sul phide of COpPfl outside. E ventual ly the 
membrane becomes dissolved and di r appears , but Without 
interruption to the phenomena of deposit. Th e crystaline 
crust takes the place of the collodion without interr upting 
the fun ctions. It becomes constantly tb icker, mtta lli c cop
per continuing to form on one side. and the sulpb ide on the 
other. It is suggested that this experiment may be of i m 
por tance from a geological or mineralogical p o i n t  of view. 

REFLECTING POWER OF FLAME. 

Recent experi ments by M. Sorel prove tbat c'\rbon retains 
its refle cting capacity even at the hi ghest temperatures. A 
sunbeam becomes reflected by d i ffusion and is pol arized in 
exactly the same manner. whether it falls u pon a brilliant 
flame or up:m smoke. 

A SIMPLE METHOD OF REMOVING THE TEETH OF CHILDREN. 

The operation consists in simply plipping a rubber ring over 
the tooth and forcing it gently under the edgtJ of t b e  g um . 
The patient is then dismissed and told n ot to rl'move the ap 
pendage. which in a few dfloya loosens the tooth and cauAes it 
to fall out. Grown children, who shrink from the shock and 
pain of the dental nipperB, may also have th eir teeth re
moved by means of the rubber. which is a mild form of 
treatment. 

ADULTERATION IN INDIA RUBBER. 

The Bulletin Thtrape uti'lue says that. in order to upe old 
aud ,worn out pieces of india rubber scraps left from facto
ries, manufacturers havin g easy conBcif nce s  wa sh tb e m ate
rial first i n  a soln tion of subcarbonate of eod a or potash ,and 
tben. when dry. pulverize between cylinders . This powder. 
placed layer by layer between sheets of n e w  rubber and 
heated to a certain degree. forms a homogenfolis mass. in 
which the fraud cannot be detected . The mixture is, bow 
eVE'r. weak. in tenacity and elasticity. and is unfi t for s urgi 
cal use. while dangerous for belting o r  other industrial em 

Jiloyments. 

STRENGTH OF GLASS TUBES. 

M. Cailletet has found that a tube of thin glalls, 201 in ches 
in length and t of an in .. h in diameter. was crmhed by an 
exterior pressure of 1.155 Ibs. to the sq uare inch, while sim
ilar tubes were burst:  by an interior pressure one half less. 
In making use of very thick glass , capable of resist ing a 

presllul'e of four or fi ve hundred atmospheres, he found the 
glass to sUllt9.ln no permanent change of form. Upon th is 
fact, he proposes the construction of a very sensitive and 
very simple manometer. 

. .. .. . 
THE roadway of the great IIteel bridge over the Missi8slppi 

ill finished and a train has passed over it • The formal open
ing of the structure will take place on July 4. 
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THE EFFECT OF AIR PRESSURE ON ANIlIAL LIFE. 

In our issue of June 20 we described the important dis 
coveries recently made by \I. Bert, in relation to the influ
ence which modification s in barometric pressure exercise upon 
the phenomena of liie. M. Bert's investigation& bave ne · 
cessarily been directed to two diametrically o rposite condi
tions, the diminution of pressure and the augmentation o f  
the same ; an d in our former article w e  explained the redults 
obtained by researches cClDducted under the first mentioned 
circumstances.  From an industrial p oint of vie w, the exami. 
nation of the effects of compressed air upon the system, 
which we now pro pose to follow, is especially interesting be
cause of the many cases, as in bridge building, diviI g, etc., 
in which workmen are obliged to labor in �uch an atmosphere. 

A careful distinction, 
M. Belt says, must be 
made between the ef
fects of the mere com 
pression itself and those 
of a sudden decom
pression. To illustrate 
the in fluence of the lat · 
ter proceeding upon an · 
imals, the apparatuB 
shown in Fig. 1 was 
constructed. This was 
a large cylinder of sheet 
steel into which air w&s 
forced by the p ump, C, 
actuated by the gearing 
at A. At D a worm coil 

standing twenty.fi ve atmospheres, a bag containing oxygen, 
a compressing pump, and pipes enve loping the latter, so as 
to cover it  with a current of water. A bird was placed in 
the cylinder, and air forced in to ten atmospheres, without 
appreciable effect. When, however, for air, oxygen was 
substituted , the animal was taken with strong convulsions, 
and quickly died. To obtain the same resul t  with air, twen
ty. five atmospheres' pressure wall req uired. Conversely, how· 
ever, if air at the above pressure was used, d eprived in great 
measure of its oxygen, it  became harmless. These experi . 
ments, exactly counter to those described in our previous ar
ticle, tend more conclusively to show that mortal convulsions 
are due to the tension of the oxygen and not to the degree of 
physical compression , and that oxygen , in certain quantities, 
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The practical industrial utilization of M .  Bert's didcoveries 

readily suggests itself. Div"r�, it hM been noticed , t xpe. 
rience pains in the chest when some 160 feet beneath the 
surface, and the �ame sensations are felt by laborers working 
under a pressure of fi ve atmospheres. These troub�es are 
incontrovertibly due to an excess of oxygen, and it only re o 
mains to supply air poor in that gas. The mechanical ar· 
rangements to this end are easily constru cted for caiS�OIlS 
and fixed structures, bllt some icgen uity will be need. d t.1l 
devise apparatus for divers who wo rk under constant ly 
changing pressures. Hydrogen or nitrogen could be used to 
dilute the a ir. 

The author deduces from his investigations a n umber of 
interesting conclusions regardin g the past and present con

ditions of l ife upon the 
eartb , which may be 
briefly summarized as 
follows : 

1. Temperature be
ing left out of consid e .  
ration, there is for Rni
mals and veget ables 
upon high mountains 
an impassable limit, 
which varies wit u the 
� pecies. This is one of 
the causes of geog ra
phical d istribution gov
erned by latitude. 2. 
There would exi�t a 
like limit  at shal low 

was placed in cold water depths in the water of 
in order to refrigerate the ocean . if the same 
the air, and a� E a re- contained oxygen and 
cipient for the con- nitrogen in solution, ae-
densed moisture in the cording to Dalton's law. 
blast. b is a m all'Ome · A stream of air rusb ing 
ter, and c a large valve from the bottom would 
which, o n  being opened, extinguish all Iifll met 
allows the com pressed on its upward COlHS". 
air to escape, producing Tbe vary ing I ichness in 
a sudden decompression oxygen of the different 
within the cyli nder. currents, at di�erellt 

Inside the last m en- ....- dep ths, has perha.ps 
tioned receptacle a dog some influence on sub-
was place d ,  and air marine geographical 
forced in to a pressure Fig. l.-APPRA TUS FOR SHOWING THE EFFECTS OF COMPRESSID AIR. distribution. 3. At 
of eight atmosp beres. A fter maintail'ing this pressure for acts as a violent poison, similar in effect to strychnine and primitive geological epochs, when the pre�sure of o ll r  at
three or four minutes, the escape cock was opened, allowing like substances, whic� excite the spinal nerves. mosphere was much stronger than it now is, the conditions 
equilibrium with the e xterior air. The animal was then reo This is not because the q uantity of oxygen Ul'ldergoes a of life were very different from those at present ; and i t, as 
moved, but exhibited no o istress, running about the labora- notable augmentation in the blood, for M. Bert's analyses is asserted by geologists, our atmospb ere, by the cooling of 
tory as if perfectly uninjured. In a short time, however, its have shown that, from the normal pressure, but little more the interior of the earth, tends to penetrate into the sub
motions became feeble, its hind portion s appeared to be pa- than 1 volume of oxygen to 100 volumes of blood is add ed stance of the latter, then we are approaching a condition 
ralyzed and dragged upon the floor, then the other members by each additional atmosphere of compression. Hen�e the when beiogs like ourselves will be suffocated, exaccly a3  we 
became similarly affected, and respiration ceases. On open- first cause of the deadly effect does not lie ill alteratl.ons of now are at very high "Ievations. 4. It is wrong to teach that 
ng the body the vessels were found filled with a mix ture of the blood. Nor, in fact, are the reBults only observable upon vegetable s appeared upon the globe before tbe animals, in 

gas and blood , and the heart contained clots. The gas, on larger animals ; not only are creatures, both cold and warm order to purify the air of its carbonic acid. Germinat ion , 
examination, proved to be nitrogen with a small admixture blood ed, having d iffused ntorvous systems, as articulates or of mold even,  cannot take place in air sufficiently cuarge I 
of carbonic acid. mollusks, thus affected, but even the vegetables do not es ·  with carbonic acid to be mortal to warm-blooded animals. .1 . 

From this experiment M. Bert concludes that, under the cape. The terrible action controls microscopic animalcullP, It is equally erroneous that, for some such similar reason, 
infl.uence of eompres · reptiles first ap-
sion, the nitrogen of peared, or that they 
the air becomes d is- could breathe air 
solved in the blood which warm blood. 
in increasing propor · 
tions, j ust as carbonic 
acid becomes taken 
up in water in ma
king the so called 
sod a water. On sud
denly removing the 
compressing force, 
the gas passes to Il 
free state, its bub
bles become more 
numerous, rendering 
the blood foamy, ob
structing the circula
tion, causing paraly
sis, and finally death. 
N or is the blood alone 
thus charged with the 
gas, for the latter pe
netrates to every hu
mor of the body, even 
to the tissue�, the in
terior of the f yes, 
and the liquid which 
bathes the spinal mar
row. 

ed animals could 
not. The exact re
verBe is the ca�e ,  8S 
the r&pti les fear car
bonic acid ,  more 
than the birdp .  and 
much more tha n  thl' 
mammifers. 

Finally, the gist 
of )1. Bert's inves 
tigations moy be 
thus briefly summed 
up : 

When the pressure 
is at about seven at
mOMpherep, the re
sults are not so grave. Fig. 2.-APPR ATUS FOR SHOWING THE EFFECTS OF OXYGEN AND AIR. 

1. Modifications 
in the manomet r ic 
pre�sure of air act 
but in proportion to 
the ten �ion of tbe 
oxygen contained in 
the latter. 2. Above 
the norm al pre�Bure 
there is an incre n 8 ·  
i o g  tend ency to 
poi poning by oxy
gAn , characterized 
by the determina.  
tion o f  intel' organ
ic oxidation s .  which 
may bA opposf d by 
pmploying deoxy -

A paralysis of the posterior portions and often sharp pain 
ensue, but the effects may be p8ssing. If, however, the 
pressure be stronger, the gas is diseogaged so suddenly that 
death is instantaneou8. Thus an explanation is found for the 
Iilerious maladies which have attacked laborers working in 
compressed air, and for the paralysis which frequently hap
pens when the pressure is a bove three and a half atmo · 
spheres. 

Passing from these rt"ults of sudden decompression and 
compression , we are led to con sider those d ue to compression 
tseU. To this end M. Bert has d evised another apparatus, 
hown in Fig. 2, which consiflts of a cylinder capable of wlth-

infusoria, and the m ucedilW!, which cause certain ferment a 
tions. The effect is only explained by the supposition that 
the oxygen acts u pon the elementary particles of · the body so 
as to arrest or modify injuriously the chemical functions of 
which they are the agents. Hence the general accidents, con
vulsions,  and death. 

It would seem that the phenomena produced by overdoses 
of oxygen would consiet in strong oxidations ; that the tis
Bues of the body, in other words , would be burnt up. Strange 
to say, just the reverse takes place. Animals become rapid
ly cooler, and produce little carbonic acid and ure.. ; and, in 
brief, oxygen in excess arrests oxidation. 

genized air. 
------------_.e1.�.�.�. __ --------__ _ 

THE Society of Arts offers the gold mpn al or 20 guineas (* 1 00) 
for an improved lamp for lliuminatiog r&il way carri8ge�. It 
must be capable of snpplying a clear, steady, durable, and 
safe light. Specimen models, suitable for tpsting, must be 
sent in not latl'.r than November 1. whi ch in effect means that 
they must be at thp Sc eiety 's hO ll�e. London . nn or before 
Saturday, OctobAr 31 .  

------------.�.�.h._. __ ------------

LUTECINE OR PARIS METAL -MM. Le Mdt, Piearo . an d 
Bloch give the followiog proportions for this alloy : Copper 
800, nickel 160, tin 20, cobalt 10, iron 5, zinc 5. Total 1 ,000. 
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iMPROVED STEAM ENGINE. 

The novel form of steam engine herewith illustrated ope· 
rates upon the com pound principle ; but ins �ead of having its 
higb and low pressure cylinders separate, the former is placed 
within the h .tter. The smaller cylinder, into which live 
steam is adm itted , con stitute s a180 the piston head, and is 
moved both by the entering steam reacting against an aux· 
iliary stationary piston placed within , and alao by the ex pan. 
�ive force of the steam which is used in the previous stroke, 
which is allo wed to pass into the outer and larger cylinder. 
This ",ill be rendered clear by the following detailed descrip. 
tion of tbe eng ravings. 

A is the �mall cylinder which constitutes the piston head 
of the engine, and which is clo�ed 
at b oth ends, and travels in the 
large cylinder. It con nects with ( .  

the pi.ton rod,passin g through the 
right han d end of the latter, as 
shown. B is the auxiliary piston , 
which is perfectly mot"onless, anti 
i s  secured to a hollo w rod which is 
fastened, as shown, in the cylinder 
head , and connects with the pipe, C , 
thr lugh which the steam enters ,  as 
ind icated by the arrow. 

The h ead of the auxiliary piston 
is hollow ; and lead ing out at each 
end of  it are ports, D, which ale 
provided with a rockH valve, to 
whi�h is attached the operating rod, 
E, extending out throu gh and be· 
youd the piston rod . At each end 
of the bore of the cylinder, A, and 
un derneath , lire p8SS8ge� , F and G, 
' ea.d:ng to rotary valves, from 
which p 9.SS other conduits through 
th� next adjacent end plate and 
opening into the main cylinder. Ea.ch of the rota.ry valves 
is so coD structed that, when either i8 in the position ahown 
on the left, it will open communical.ion between the port, F, 
and the adj acent passage, the two forming a bent or V shaped 
con d uit. When resolved in another positio n ,  the valve will, 
a. represented on the right, close the port, G, and etltab lish 
communication ,by me9.ns of the other passage,through from 
the main cylinder to·the annul lU' space around the head, A, 
and between t htl flanges of the latter. 

The two valves j ust described have bent arms,  H, extend· 
ing from them, as sh o wn in dotted lines, Fig. 1, and in the 
tran sverse secti.on , Fig. 2. These a1'ms are connected by a 
Nd j ointed to both. Another arm , I, Fig. 2, is attached to the 
inner end of a shaft, which shaft is arranged within the 
exhaust passage leading out of the main cylinder. The ob· 
ject of this shaft and bent arm mecbanism is to trip each of 
the va.lvel! connected with the arms, H, at the proper time, 
which it  is ca.used to do by suitable apparatus operated \"y 
the enginA in connection with the exterior crank. Si m ilarly 
the rod , E, moving the rocker valve on the auxiliary piston, 
is  also properly actuated to travel back and forth as is ne· 
ce�P8ry. 

The operation of the machine may now be read ily followed . 
Steam being admittE d into the small cylinder or piston head ,A, 
the lat ter will be drawn in one direction length wipe the large 
cylinder. On the head arriving at the end of such m ove· 
ment, the valves are tripptd so as to open communication be· 
tween the ppace that receives the live steam and the.t part of 

the main cylin der next adj acent to the end of the same to· 
ward which the piston head haa advanced. It will be ob 
served that in Fig. 1 the head has j ust finished its stroke to 
the left, so that, 8S above stated, the valve connecting with 
the por t, F, has opened a way through the lat ter and into the 
larg e cylinder. At the same time the rocker valve in the 
auxi liary pist�n is tripped so as to cut off admission of stee.m 
to the �pace into which the steam first entered . and to allow 
the steam to operate from the reverse side ol the pist on. This 
ill clearly shown in the engraving. The head will now travel 
to the right, impelled not only by the action of the second 
quantity of steam but by the pressure of the first amount 
expansively in its rear. 

The firdt quantity of steam, on escaping from the head in· 
to the main cylinder . will expand in hoth w hile the former is 
in motioo ,  and , by pressing against the outer surface of one 
end of said head, wlll there exert a greater amount of force 
than it will on the stationary piston, B. Hence it is the ex· 
oess of preB8ure which operate!! to drive the head. 

$ deutific �mtricau. 
The space in front of the la.tter, it ma.y be s upposed. con · 

tains steam used expa.nsively in a previous stroke. This 
must be withdrawn from the front of the head and exhaust 
ed, an operation accompl i shed by the valve, in the p lLssage, 
G, becoming placed as shown in Fig. 1, th ereby establishing 
connection with the right hand or forward portion of the 
cylinder and the annular space around the hE-ad, which, as 
represented iu  Fig. 2, connects directly with th9 exhaust 
port. 

Among the other advanhges claimed by the inventor. for 
this machine, over the ordinary compound engine, is a small. 
er loss by rad iation. The heat radiating from the steam en· 
tering the hollow piston rod aids in keeping the outer cylin .  

. I {I. 

DAVENPORT'S IM PROVED STEAM ENGINE. 

der warm, while, by j acketing the latter, there would be 
comparatively little waste of steam due to condensation. 
The short passages and eapy connection to the crank obviat.e 
the use of double crank and connecting rods. saving not only 
the wear and tear necessary to overcome back pressure in the 
smaller cylinder, but also the extra expense of construction. 
The invention can be applied to any ordinary engine by reo 
moving the cyl inder and substituting the one described. 

Patented January 1, 1867. Further particulars may be ob. 
tained from the inventor, Mr. S. F. Davenport , Hallowell, Me. 

�, � -----------
THE GRAVITATION COMPASS. : 

A new mariner's compass, remarkably devoid of compli. 
cation in ita various parta. haa recently been invented by the 
Ee.rl of Caithnetls, F. R S. , of London, and patented in the 
United States . The ordinary compass is mounted upon gim. 
b9.l s .  that is to eay, upon two axes at right angles to each 
other, for tbe purpose of allowing the compass box the pow. 
er of swinging freely in all directions, the necessary result 
bfing that the bottom of the compass box is kept, by the 
force of gravit&.tion , parallel, to a great extent, to the plane 
of the horizon, while i ts mountings move in various direc· 
tions, as influenced hy the motion of the ship. 

The f'ssential feature of the Caithness compass is that, in. 
stead of ita being mounted up"n gimbals, it is mounted upon 
th e  top of a pendulum, wbich swings in a ball and socket 
joint. The gimbals of the ordinary compass ate intended to 
give the compass box the power of moving in a true circle ; 
but they do· not absolutely give that power, and never can, 
since tbere are two points in the performance d the circle, 
in which there is a slight catch , which tend s to make th e 
box oscillate. fi rst to the right and then to the left, or vice 
Ve1·.t1, as the case may be. 

The new Caithn ess compass consists of a hall close u n ·  
derneath the compass box, working i n  a socket fi x e d  at the 
top of a conical support. The pendulum is about two feet 
in length, and is attached to the small baJJ, which has thus 
the power of giving a perfect rotatioD. It works i n  a per· 
feet circle, and it does n ot matter how much the �hip rolls. 
The Earl of Caithness calls It the gravitation compass, be· 
cause the pendulum always point.s to the center of the earth. 
He says that it will beBr very ¥reat rolling and pitching of 
the veaael-in fact a roll of m ore tban tblrty degrees. 

In the course of a voyage across tbe Atlan tic, made about 
the middle of October last, In the Java (Captain Martin). by 
the Earl of Caithnesp, he tried experimenl s with the compull 
on a l'lorge scale, the result being that the maximum vibra. 
tion of the comp8ss card was about a quarter of a point, 
while heavy standard compasaes on boe.rd gave much larger 
vlbrations.-The Engineer. 

• ••• •  
M. N eyreneuf has ascertainfd by experimentll that negative 

eleotriolty attractl! flame, whlch positi'ge electr101tJ repels. 

A NAVIGABLE DIVING BELL. 

M. Toselli, an ingenious Italian inventor, has lately de· 
vieed a novel diving bell, an engra.ving of which we present 
herewith, by means of which he ce.n proceed to the bottom 
and ri�e at will, an d travel around while submerged, or at 
the surface, with perfect safety. He has already descended 
sev era.l times to t he bottom of the Bay of Naples, a depth of 
2�4 feet, and fi nds the device admirably ada p ted for s ub· 
marine explorMion, for coral or pearl fishery, or for the clear
in g  of sunken ships. 

As sho wn in the illustration, the apparatus is a kind of 
turret divided into four compartments. The bottom division , 
A, contains lead, and serves to hold the bell in vertice.l posi. 

tion. B can be filled with water by 
opening a cock communice.ting from 
without, or may be rendered entire· 
ly empty by aid of the pump. Con· 
sequ ently this chamber serves to 
augment or diminish the weight of 
the machine and to determine its up 
and down travel , serving the same 
purpose as the n atatory vessels in 
fish. In the lalge compartment, C, 
tbe operator and the observer are 
stationed ; and finally, F is a reser · 
voir, into which air is compressed 
in a quantity sufficient to lllst d u 
ring the time which the bell i s  to 
be submerged . I is a cock which 
admits ai r from this chamber into 
the main compartment. G i s  the 
pipe for carrying off the foul at. 
mosphere, which communicates with 
the tube, H, and a float , g. The lat. 
ter has a valve, I., to prevent en-
trance of water. The bell has a rud· 
der and a screw, not shown in the 

illustration, the screw being worked by a hand crank by one 
man, and driving the machine at the rate of about 25 feet 
per minute. 

M is the manometer, which indicates exterior pressure, 
and hence the depth of Bubmersion. N is another manome· 
ter, which shows the pressure of condensed air in the cham
ber, F. R is a life line connecting the bell with the ship. 
This contains a wire by mee.ns of which telegraphic de· 
spatches may be sent to the instrument, Q U is the man· 
hole, allowing access to the interior of the machine and cloAed 
with a double door. V are heavy glass deadlights,  and Z is 
a seat. 

'! " 

The ingenuity of the inventor will be made apparent by 
considering the simple way in which M. Toselli  avoids the 
dangflIs common to machines of this class. Thup, should 
the tube, H, which c!l lies off foul atr, break or choke, Wa'.H 
would be pum ped immed i ately out of B, th e bell would 
ascend, and meanwhile the bad atmosphere would be allowed 
to escape through the extra pipe,j: In case the electric wire 
in the life l ine should part, preventing the passe.ge of sig . 
n als, the machine would again ascend and communicate with 
the vessel through the spee.king trumpet, L J. If the line 
remained intact, t he bell could be Instantly hauled to the sur· 
face by those on the ship, in case of a breakage of the hy. 
draulic pump, on �ignal being transmitte<l . If pump, wire, 
and life line sh onld all break down at oncp, then the opera. 
tor woald unscre w  a nut and free the lead underneath , when 
he would Immediately ascend to the IIW'face. Finally, if by 
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some extraordinary circumstance the ship should break the 
line and lose sight of the bell, or if the vessel itself should 
sink, the o peraLor would first, by unscrewing a nut within, 
cast bis be11 100se from the life line, and woul d  then ascen d. 
As soon as he reached the surface, he would be enabled to 
view his surroundings by mEans of a camera obscura at r,' 
and by revolving the same by its tube, W, he could sweep 
the entire horizon. Lastly, having determined his course, 
htl could proceed in the prop er direction by means of his 
screw and rudder. 

N otes from Washln"ton, D. c .  
To the Editor of the Scientific American : 

Congreps hil.s ad j ourned without enriching the lobby so 
much as usual. In fact it is generally conceded that our 
Solons have left Washington with cleaner consciences, in 
this respect, than any of their recent predecessors, and that 
there never were fewer j obs put through by any Congress 
for many years past. The patent lobby fared especially 
badly, not a single extension case, so far as I can learn, hav· 
ing passed, notwithstanding all their efforts. Whether this 

is o wing to a slight spasm of returning p ublic virtue, the 
approaching elections. the efforts of the press, or fear of the 

O rangers, is more than I can tell ; but probably all these in · 

fluences had their effects, and so the work of the lobbyists 

went for naught, although they mustered pretty strongly the 
last days of the session, trying, both by persuasions and 
tbreats, to for ward their respective schemes. One of these 

-a seeond Gt o:ge Francis 'train-even went so far as to 

threaten the Senators and Representatives with the opposi 

tion of the Internationals, of which he represented himself as 

a high officer, if they did not pass the extension eue for 

which he was working, l1.nd that he would take the stump 

against tbe mem�rs of the committees on patents, if his 

efforts failed. Of course the Senators were immensely fright. 

ened at this fearful threat. but somehow they yet live, and 

bave gone home without helping the client of Train 3ecun-
dU8. ' 

The bill to reorganize the Patent Office also faUed, and a 

bill, introduced a few days since by Mr. Conger, amending 

Sections 23, 25, 33, 53. and 64 of the Act of 1870, as a sub· 

stitute for the first bill, likewise failed to pass. The only act 

completed, so far as I can find, relating to the Patent Office, 

is one introduced by Mr. Wadleigh, which allows the usual 

sentenc � indicating that a work is copyrighted to be substi. 

tuted by the words " Copyrighted, 1 8-, by A. B. ," fixes the 

fees for recording or furnishing a copy of an assignment of a 

copyrigbt at one dollar, and enacts that labels shall not be 
copy ri3hted , but registered at the Patent Office, for which a 

fee of six dollars is to be charged. This act takes effect 

August 1, 1874. The obj ect of the change in the first sec· 

tion is to allow the use of tbe short sentence on small works 

of art, photographs, etc. , that would be defaced by the use of 

the long rig marole now employed. 
Many curious schemes have been brought before Congress, 

some of which never got any further than the committtle 

rooms, among which may be classed the application of IIOW!! 
wQuld be philosopber for an appropriation to test his method 

of 'artificially produciDg rain ; and another case where an in· 

ventor wanted a law enacted that every election district in 

the United States should have his patent ballot box, to reo 

ceive the votes for President, Vice President, and members 

of Congress, at a cost of fifteen dollars for each box. The 

commi�tee to whom this case was referred contented them· 

selves with recommending its adoption to the different 

State authorities, and so nipped this pretty little scheme in 

the bud. I endeavored to find out this patent, but could find 

none under the name of reputed inventor ; but j udging from 

the description I received, it must have been similar to one 

patented in 1858, and used in your city some years ago, as it 

was said to be composed of iron and glass. OCCASIONAL. 

• •••• 
Levee. on the lnl •• t •• lppl. 

To the JJJditor of the &ientific American : 

Please tell your readers who reside on the banks of the 

the lower Mississippi that the proper way for them to build 

levees is to build them on an average a mUe back from the 

banks of the river on each side. They will thereby show a 

little respect for the river, and give it an opportunity to dis. 

charge the waters of the vast valley which it drains ; and 

will secure the remainder of their country from perIodical 

overflow. 
This line, a mile back from the river, should not follo w 

the meanderings of the stream, but should average a mile 

on each side. In places where there are high banks on one 

side, as at Vicksburgh,the river should be permitted to over· 

flow the low ground on the opposite aide for two miles ; and 
if, for any other reason, as at New Orleans, it would be im· 

practicable to permit the river to overfiow on both sides, a 

similar space on the opposite side should be left for the 

river to sp.-ead itself a little whenever it might have busi· 

ness of importance to transact. 
Sioux Rapids, Iowa. W. T. CROZIER. 

• .•. a 
WhUe Ant •. 

To the Editor of the &ientiflc American: 

The white ants of the torrid zone are somewhat smaller 
than the large black ants, which are sometimes troublesome 
here and are nther voracious, eating their way through a 

wooden box to obtain sugar, of which tbey are very fond, and 
of wbich they will consume a large quantity. 

But the white ants of the torrid zone thr o w  the black ones 
entirely in the .1!hade as reprciJs voracity. Perllambuco 

J citutific �Ulnicau. 
(South America) is on about the 8th southern parallel ; and 
the inhabitants build houses and make furniture of the na' 
tive wood, which is hard and heavy, and proof agllinst these 
ants. In one instance, a family moved from the South to 
Pernarubuco, taking their housebold goods with them. Among 
the rest was a mahogany bureau with white wood inside 
work, as usual. This bureau, containing linen and cotton 
goods, was placed in a room but little used, and was not vis· 
ited for some days. The lady of the bouse unlocked an upper 
drawer, and to h er astonishment the front piet'e, of mahog· 
ony, fell to the fioor, an d on looking in she d iscovered that 
the inside work Wd.S nearly all eaten out, and her goods were 
in one common mass, resting on the floor, in a mixed condi· 
tion but otherwise unin j ured . The d epred ators b ad depart· 
ed, but were soon dillcovered cutting out the interior of an· 
other piece of furniture. They proved to be the white ants 
of the torrid zone. TRUMAN HOTCHKISS. 

Stratford, Conn. 
.. ... . 

The W e.tlnKh ouse Brake .  

To the Editor of the &ientijic American : 

I notice in a recent number of jj}ngineering an illustrated 
article upon the Westinghouse brake, commending the sim. 
plicity and equable action of ita lever arrangement. etc. 
Whatever merit, of simplicity or otherwise, there is in its 
use pf levers, it certainly has (in common with almost all the 
brakes now applied to car�) the defect of giving v .. ry unequal 
streal! or pressure upon opposite wheels of tbe truck. 

Let k f j i represent the lever that operates the brake 
blocks, o. I use the delineation and letters employed in the 
article referred to. The lever is held up by a pulley at k, 
which travels back and forth on a rod, as shown. Power is 
applied to the lever at the point, /" through the medium of 
the rod, /' f, in the direction indicated by the arrow, one pair 
of the brake blocks being operated by the rod connected to 
the lever, at j, and the other pair by the rod connected at i, 
the pull being in the direction indicated by the arrows, and 
the leverage three to one, tha t is to say, the distance from i 
to j ill one fourth of the distance from i to k. Hence 0. pull 
of 500 lbs. , applied to the rod, /' f, will cause a pull of 1 ,500 
lbs. upon j, and a pull of only 1,000 Ibs. on the rod i. 

This unequal stress upon the brake blockl! may not ue a 
very serious matter, but it ill a universal characteristic ol the 
lever arrangement BOW applied to car brakes. 'I'he fault 
might be easily mended by connecting the rod, j, to the sus· 
pending bar of the brake block3 1\ little above the usual point, 
and the rod , i, a little below the u�ual point, as at n. 

Worcester, Mass. F. G. WOODWARD. 

ABTRONOKICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Po.ltlon. o C  Planet. Cor .l uly. 1 8 74. 
Mereury. 

At this time, June 20eh, Mercury can be beautifully seen 
after sunset, below Venus, and a little further north. 

On the 27th of June, Mercury will be at its greatest elong '  
ation, east o f  the sun. July 1 ,  Mercury sets at D P .  M .  July 
31, Mercury sets at 6h. 25m. P. M. 

Venu •• 
Venus, which has been so beautiful all through the 

month of June, increases in apparent diameter, bllt sets a 
lit tIe earlier in J ul y. 

July 1, Venus rises at 7h. 1 1m. A. M. , and sets at Dh. 
33m. P. M. On the 31st, Venus rises at 8h. 17m. A. M. ,  and 
sets at 9h. OOm. P. M. 

lnar ••  
Mars is very unfavorably situated. It rises early in the 

morning, and sets at 7h. 42m. P. M. , or nearly with the 
sun, on July 1. On J uly 31 ,  Mars rises at 4h. 14m. A. M. , 
and sets before 7 in the evening. 

.l upUer. 

Jupiter's diameter is becomin g perceptibly less, and it sets 
before midnight. It comes to the meridian, the position best 
adapted to good observation, in the afternoon, so that we 
bave only a few hours of darkness in which to watch its 
changes . 

Jnly 1, Jupiter rises at 10h. 51m. A. M. , and sets at 11h. 
15m . P. M. On the 31st, Jupiter rises at 9h. 15m. A. M , 
and sets at 9b. 26m. P. M. 

Saturn. 

The month of July is the best of the year for observations 
on Saturn ; and although Sdoturn is very low in altitude, it 
will be an  intereeting object. 

July 1, Saturn rises at 9h. 29m. P.M. , and sets at 7h. 21m. 
A. M. J llly Sl, Saturn riset ai Sll. 25m.,  P. M., ud .ets 
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at Sh. 12m. A. M. It is among the small stars of Cnp1'icor. 
nU8. S durn does not attain an altitude of more than 31 ° 

during the month. 
Uranua. 

Uranus rises in the morning and sets early in the evening, 
and is therefore not well situated for observation. 

Neptune. 

This planet can be seen only by mean s of a good tel6l!cope. 
It crosses the meridian in the morning at 7h. 15m. on the 
1st, at an altitude of 58°. 

The Comet. 

Clouds have prevented good observations upon the comet. 
It is bright enough to be seen very easily with tbe mked 
eye, and with an opera glass is a beauti1ul obj ct.  On the 
13th of June an observation, made during p ntial1y cloudy 
weather, gave R. A. 7h. 4m. ± ,  Dec. + 69°. At tbat t ime its 
app'Urtlnt motion was very slow. 

It does not set, and is very readily found . On the 13th it 
made a nearly equila.teral triangle with tbe pole star and the 
brighter star of the pointers. 'I'he �ame position would en· 
able one to find it as late as the 18th of June, and p robably 
it has not changed its po�ition very much. To the eye, it is 
an elongated hazy star. With a glass, the nebulous center 
and the IItrcaming traiu are Vi ry interesting object@. It 
passes the meridian at present (J une 21) at lh. 20m. in the 
morning, below the pole. 

Sun Spot •. 
The record is from May 15 to June 16. Fourttlen vlewl! 

have been photograpbed during this interval. Spots have 
generally been very small, only two groups appearing which 
contained good sized 8potS. In some instances the cbanges 
from day to day have been very marked ; in others, only such 
as result from the sun's revolution on its axis. The daily 
motion of one group is shown for five daye, from May 27 to 
June 1. While the group as a whole remained recognizable, 
there was a decided change in the arrangbment of the con 
stituent spots. Faculre have been unusually extensive and 
are beautifully marked in one of our p; ctures which hap · 
pened to be very clear. The sam e pi cture abo shows the 
mottling of the sun's IInrface, which is usually shown when 
both the weather and photography are good. Very bright 
faculre ac�mpanied a group which was n�ar the eastern Iimb 
on June 15. They WEre less prominent on the next day as 
the group was more distant from the limb. 

Barometer and Thermometer. 

Th4il meteorological journal from May 17 to June 20 
gives the highest barometer, J une 15, 30'27 ; the lowest 
barometer, June 1, 29'58 ; the highest thermometer, .June 
9, at 2 P. M . ,  86° ; the lowest thermometer, May 20 and 
May 22, at 7 A. M., 50'5°.  

Amount of' Kaln. 

The rain which fell bet ween the evening of May 1 7  and 
the afternoon of May 18 amounted to 0 28 inches. 

The rain which fell during May 20 am ounted to 0 '17  
IncLes. 

The rain which fell during May 25 amounted to 0 '43 
inches. 

The rain which fell during the night of May :n and the 
morning of June 1 amoun ted to 0 '45 inches. 

The rain which fell during the night of J une 3 amounted 
to 0 ' 1 6  inches. 

The rain wh; ch fell during the afternoon of J une 12 
amounted to O' 15 inches. 

------------4.H .• �' •• __________ __ 

Spectrull1 oC the Comet. 

Father Secchi has obaerved the spectrulll of Coggia's 
comet, and finds the lines of carbonic oxide and car bonic 
acid very brilliant. The same astronomer notes a curious 
phenomenon which recently happened in Jupiter's first sat · 
ellite. The atmosphere at the . time of observation was 
quite clear, and the diMk of the planet, while plainly defined, 
presented a slightly wavy surface. As the sa.tellite neared 
the edge of J upiter, and had advanced 80 that a distance of 
about one of its diameters separated it from the same, the ob · 
server was surpris':!d to see the disk apparently exten d  itself 
toward the satellite, touch it, and then retract. This to and 
fro motion continued until the satellite was compl�tely ob · 
scured by the planet, a period of four or five minutes. Fa· 
ther Secchi suggests that if similar undulations of the solar 
disk take place �t the time of. the passage of Venus, there 
will be strong elements of. uncertainty in the obs<lrvation s, 
and that it would be desirable to employ means which will 
reduce to a minimum these effects of. atmospheric oscilla · 
tion. 

• •••• 
Fatty Matter. In Ca.t Iron . 

An experiment made long ago by Proust revealed the face 
that fatty matters can be extracted from cast iron when the 
latter is dissolved in certain acid s. M. Cloez has recently 
separated these materials in a pure state, and their analysis 
reveals the interesting fact that they consist of carburets of 
hydrogen of the series C2n H2n , and present all the terms 
thereof at lea8t from C6H61 (propylene) to C 1 6H 16. This is a 
veritable organic synthesis,realized by the aid of substance s 
purely mineral,and is sUf ceptible cons€qufntly of important 
applications. In the &ience Record for 1873 will be found 
an account of the e)l:traction of similar matters from me· 
teoric iron. 

• I ••• 
THE Sandy Hook boiler experiments, which have been 

suspended since December last, will be resumed about the 
beginning of August. The recording instruments ueed last 
year were found to vary considerably in the forms mad e by 
d lfferent makers, and carefui tests are no w being cor..ducted 
in order to ensure absolute uniformity and correctnes.e of in· 
dicatiQIUI. 

© 1874 SCIENTIFIC AMERICAN, INC.
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l'BACTICAL MECHANISM. 

N l"MBER IV. 

BY JOSHUA ROBE. 

SCREW CUTTING 'l'OOLS. 

Lathe tools for cuttillg screws bave nec�8saJ ily , from the 
na t ure of their duly, a comparatively broad cuttis g sul fa;:e, 
rendering t bem very SUbj ect to � pring. Those used for V 

t h reads, being ground to fit the V o f  the thread , are, in con

seq uence, w. ak and liable to br. ak, to avoid which th.,y 

should on ly be g iven �nough botto Gl rake to well o� ear the 

thread , and top rake s ufI k ent to make them cut clean. They 

are used at a elo w rate of cuttin g spee d ,  and may therefore 
boo lowered t:> a straw- colored temper (as rt ducin g the temper 
strengLh�nli1 a tool). F ,rmm ss and strength are of grellt im
portance to this clll� s  o f  tool , so that it should be hstened 

with the culti ng tdge as near to the tool post as ill conve
nit nt. 

For use 011 wrought i ron, it is sometimes given side rake ; 
but this is nllt a nt cessi ty and is of doub··ful utility , because 

the advantage gain ed by its tenden t·y to assis t in feeding it
sel l I s  qu ite coun terbalo u ced by its incI€ase d l iability to break 

at the point . It should alway s be placed to cut at the Ctll ter 

of the work. For use ou brass, it m ust be ground on the top 

face to an inclined plane, of which the cutting point is tbe 

depressed tnd, thllt is to Bay, it must have negative top rake. 
For cutting sq u are t h readd, the tool shown in Fig. 14, with 

the sideil gro und away beneath sufficiently to wel l clear the 

side8 of the t1rtad, is used. 
If ihe pitch of the Bcrew to be cut is very coarse, a tool 

nt arly one half o f  the widtb of the �pace between one thread 

an d t b e  next should be employed , so aa to avoid the spring 
w h ich a tOJI of the full width would undergo . A fter taking 

sev eral cut s, the tool must be moved laterally to tbe amount 
of its widtb,  and cuts taken off as before until the tool has 

cut somewha t d eeper than it d id before being moved.  when 
it must be pl�ced back Il!i.ain into its first. pOHtion, and the 

process repeattd until the required depth of thread is at

tained . 

Fig. 24 represents a thread or Bcrew during the above de

scribed proceds of cu ttin/! o a a a is the groove or space ta

ken o ut by t he cuts before the tool was moved ; B B repre· 
sents the first cut taken after it  was moved ; c is the po int to 

which t b e  cut, B, is sup posed (for the purpose of this illus
tration) to have traveled . 

The tool used b aving been a little less tban one hal f the 

proper width of  the splice of the tbread , it becomes evident 
that the thread will be left with rather more than i ts proper 
thickness, which is done to allow finishing cuts to be taken 
u pon its sides,  for which p urpose the side tool (given in Fig. 

22) is brought into requishion, care being taken thlLt it is 

placed true, so as to c ut both sides of the thread of an equal 

anglo to th8 center line of the � crew. 
In cutting V th rfads of a coarse pitch, the tool may be 

made less in width than the re q uind sp ace between the 
thread s demallds,  EO that it may be moved & little laterally 
in o rd er to take a cut off one side of tbe thread only at a 

tiru", by wLich means a heavier cnt may be takf n with les� 
liabili ty for the tool to spring in ; but the finishing cut is  bet 
ter if taken by a tool of the f ull wid th or sha'pe of the thread. 

The most accurate method of cuttiDg sm all V tbreads is 
to use a stout cbaser fastened in the tool post, and then feed 

it with the BcreW- cll tting gfar of the lathe, the same as with 

a COID llJ On screw cutt ing tool. Such a chaser s h o uld be llJ a de 
hollo w in thA length of the tooth, po�se8S a min i m um of top 

rake, a � d  be placed to cut at the cente r of the work ; and it  
should be so p laced in  t he tool post tbat the teeth stand ex· 

actly parallel to the line of the cut, 

CHASERS. 

An outside ohaser for cuttin g wrought iron by hand ,hould 
btl made hollow in the length of the tooth, and have top 

1t','Gl i) ,-_ I' , . � J. 
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rakp, as sbown in Fig. 25, to enable it to cut easily ; for the 

strain requi red to beL d the shavin g out of the straigb t line 
will hold the teeth to tb eir cut. Top rake m ay , in fact, be 

ap pl'ed to such au extent that the chaser will cut well of it 

self witbou \ b aving any force applied to it except sufficient 

to keep it level . but if mad e so keen , i t  soon lOses its ed ge 

and is qery apt to break. The bottom edge of the t"eth is 
rounded off 80 that the cha!er will slide easily along the rest. 
It  is an error to m ake this tool very thick. For cutting 14 

threads to an inch, the cha!er should be one quarter of an 

incb. thick ; and for cutting 8 to au inch ,  tbe thickneps sbould 
be fivli> sixteen tbs of an incb, so tbat the fulcrum off wbich 
the te eth take their cuts may be c'ose to tbe cuts, in which 
case the cha sPI' will be stead ier ana more under control. The 
leading tOJth should always be a full one and come j ust level 
witll t.ll.e 61dge. When tiniahilla- tlle thread. beUla- cut. aold. 

J titutifi, �mtri,au. 2 1  

tbe cbaser horizontally, or it will , in con sequence of the top 1 The practice of l owerin g stout tools to a ptraw color is 

rak�, cut a thread d eeper tban itpel f. For use in tbe tool sometimes resorted to, but it is certain ly an t rror, lor i'. Is 

poet . with the rest fed by the proper gear for tbe pitcb, less uudoubtedly advantageous 1 0  make tbe tool as hard as i t  can 
top r ake is required ,  and the thi cknesll muat be much In- be m ade, so lon g ai  it  w ill b , a r the strain of the cut, wbi ch 
creased to gain strength an d avoid ppring ; for the fulcrum is possible and easy of accomplishmeut witb J�ssop 's , M oss' ,  

off wbich the tool thus used takl;s it� cut is at tlJ e po ' nt a, Sal!derson's, or other sim i lar g rades of tool stet l. 

described i n  Fig. 1 1, in stead o f  bein g directly bfnt. ath the If  a tool so bard ened is found to break, i t  is in consequence 

cut, as in the case of a hand ch aser. either o f  its b�iug bad st e �l or else it has b"en heated to too 

An inside chaser, that ii', one for cutting tbrpads in a h ole great a t�mperature in the proc�ss of forging or h arden ir g, 
or bOI e, sho uld be, if to be used for cutting a right banded unless it has been given too mnch rake hr the d u ly to which 

thread ,  cut off a left-han d ed hub, other wise the chaser will it L as been a ' lotte d .  Tool s ! e el may be forged at fuch a tem

bave i ts tbread slopin g in the oppoait" di rection to the thr�ad perature that h i s  not  po�it i ve ly burn. d,alld yet b as l o s t  part 
to be <.ut,  as Illay be demonst rated by placi Dg an insid e and of its virtue ; all d whi le u nder such circumptances it would 
outsid e cha�Pr (both having bren cut  off the same hub) to break if  h ardened right out,it  will cut and stand Illodera!ely 
gethH, when it will be s een th 'it t he teeth of one will not well if the t e m per be lo wered to a s traw ('olor. 

tit in the teeth of the oth er, all they sh ould d o ; the cause be- This is simply s aCIificin!l,' the degree of h ard ness to cover 
ing that, a fter an i u pide cbaser is cut by the hub, it b as to be the bl und er con: mi ttpd by ovnbeatinl!', B n d  it is fre m snch 
turned around to be � laced In a pos ition to cut. ,  which tUI D- causes thll t  the var iation o f  cutting speed employ e j  by me
ing renrses the d irection in wLich itd t eth slant. chanic':! arises ; for a y outh wh o has learned his trade in a 

All ch asen! should be tem pered to a brown color and be shop where the to :,ls were overhea'€d, and con sequently 
ueed at a slow rate of cut ti ng speed. undet hard� ned , settles down to the rate ot cutting fpe"d at. 

TOUL STEEL. tainable under ! hose circumstances and ad h -res to it ; while he 

The cutting tools for all m achiD es should bli> made of  ham-
wh o bas been accuetoru. d to the USA of tools p roperly forged 
and hardened right out, upon entering another sb op wbere 

mered (which is  to ugher and of finer grain then rolled ) sttel. 
the tools are overb eated in forging and underhardened to 

E ven in a bar of hammered steel, the corners , from rec�iv 
ing the most effecl from the action o f  the bammer, are of 

com p�nsate for it, fin d ing he cannot get the cutting �peed up 

better quality (tbat is, more refined) than the rest of tbe bar, 
to bis custom�ry rate, brea&.s off the tool point to �ee if it 

Tbis fact is -clearly demonstrated in the manufacture of the 
h as been burn�d, and ,findin g t h at the grain of th e metal d oeR 

not appear gr anulated ,  sparkling, an d coar�e, as it would do 
ce lebratt d  Damascus swords and gun barrels, in which tbe 

if positivfly burn ed, con demns the quality of th e � teel. 
equare bars of metal are, aftpr being h ammered ,  twisted and 
then hammered sq uare again ; the t wieting process is then 

The grain of propfirly forged &nd h ardened tool steel ap-
pears, wben fract ured, close and fine, and of a dull, whitish 

repeated , and the bar again forged square, the whole opera- tint, the lract ure being tlven on ita surface. 
tion being repeated until tbe body of the entire bar is com 
pletely intersected with metal which 1 as, at some time d u  

American cbrome t o  of steel may be made unusually hard 

ring the forging process, formed the corners of a sq uare_ The 
by using very clean water and adding a piece of fuller's earth 
and a piece of common soda, each of the size of a hazel 

effect of I.his treatment becom( s apparent upon i m m ersing 
nut, to a pailful of water. 

the metal in acid , which will eat away those parts which 
have not formed a cornPT Itt Bome stuge of tbe process o f  

I n  aJ J rases where a tool can be ground to sbaTpen it,  i t  
�hould b l;  hard e u f d  before grino ing . for steel 1ardened with 

manufacture, more rapidly than the rest of tbe metal, atod the forged �kin on is s',r'lnger and butter than tbat in which ti' at to such a degree as to give to the whole the appearance 
of having been engraved , t hlll! eviden cin g  that the p ans that 

the fkin is removed before hardening. Heat the to ol tne 

have received tbe most hammering are of finer quality than 
distan ce that it is necessary to harden it, and plunge i t  into 

tbe rest of the bar. 
the water suddeI: ly to the distance it req uirps hardtniDg ;  

For cuttin g  tools, it is h ighly necessary to gai n every at· 
tainable su periority in the steel ; and if we cannot t9.ke three 
months of time to prepare bars for this special purpose (as 
they do in the above p rocess), we can at lellst employ well 
hammered steel, and thus secure the best kno wn practicable 
results . 

The test o f  tool steel III the speed at which it will cut an d 
the length of time it will last without b"ing ground ,  concern 
ing which it is difficult to get data. unless by act ual experi
ment with different kind s of steel upon work of the Bame 
diameter and texture of m etal, because the cutting speed em
ployed by workmen varies 81i much as 8 feet per minute upon 
the same diameter of work. T.I!e proper cu ttlD g speed for 
work is. however, to be hereafter treated upo n, hence n oth
ing further upon tbe subj ect need be now said.  The use 
of more tban one kind o f  tool steel in a worksbop �hould al 
ways b" avoide d ,  because d ifferent kinds of stEoel require dif
ferent treatment, both in forging an d h ardenin g ;  and whtn 
more than one kind is i n  use in the sbop, the whole of them 
are liable (from not notiCing the particular brand) to wrong 
treatment.  

M u sbet's " special tool steel " makes an excell ent tool for 
roughing work out on th e lathe or planer, and will undoubt 
edly si and a higher rate of cutting speed than oth�r steel. 

I ts peculiarity is that it is hal d of itself, and therefore re o  
q u i res no bardt'ning_ Immer.ing it in water whell it i s  
heated causes i t  t o  crack. The ad van tages cl aim ed f o r  i t  are 
its high rate of cu ttiog speed ,  and that it is easily ground , 
since it will not Bofttn by hf ating during the operation. It 

is, on the other hand , d � ffi cult to forgf; in cl'neequence of ita 
excesaive harden in g tven when beated ; it must not be forged 
at 80 great or so Io w a temperature as other steel , or it will 
crack ; and as it is not ad apted for general tool purposes , its 
difadvalltages , ind epeJ: dent 01 itA increased coet.,  render its 
introduction into the general m achine shop unad visable _ 

FORGING TOOLS . 
In forging a tool, it should be formed in as few heats as p08 . 

sible, for steel de teriorates by repeatl'd he at ing, u1' 18s& it Is 
well hammered at each htat ; and if the tool bas a narrow 
e d ge, care shonld &lso be taktn to bammer it on that ed gp 
b".fore the metal h a.s lost much of i ts h. at; and to strike i t  
m ore l ightly as i t  gets cooler, for striking a narro w surface 
of steel when it is somewhat cool has the !ame inj urious Ilf 
fect upon ' i t a8 striking it end wise of th e grain ( which ia 
termed upsetting it), de&tlOying its cuttin g value and 
strength. 

In using American chrome steel, be careful to forg e it ac 
cord ing to the directions supplied by its manufacturers , its 
treatment being almost the opposite for that applicable to 
English tool steel, the former requiring to be hea.ted to a 
m uch bigher temperature for forging, and to a less tempera
ture lor hardening, than the latter. 

TOOL HARDENING. 
The degree to which a tool may be hardened is dependent 

in a great measure upon, its sbape. Stout tools, puch as are 
shown in Fig. 6, may be made as hard as fire and water will 
make them ; so also may the tools presented in Figs. 8, 9 , 18, 
19, 20, an d 23 ; while slight tools, such as are given in F igs 
14 and 22, should be lo wered in tem per to a light straw color, 
which leaves them stronger than they would be if hardened 
right out, that is, made to a rn oderate red heat and quenohed 
ill tll, water. witkollt beill&' t.ak811 out \UltU quite colt. 

and if it ie intended to barden it ri2'ht out, hold it  still a mo
ment,then d i p  it a little deeper. and withdra w  it agai n  to the 
amount oC the last dipping, repeating tbis latter operation 
until the tool ie cold ; for by this mean s tb e j unction of tbe 
h ard and soft stepl in the tcol is  graduated and not sbarply 
defined ,th� result beiDg tbat the tool is less liablfl to fracture 
tither in hard< nin g  or in u�ing. If th e tool to be hardene d 
has a tbick par t  tn it. let that part enter the water first and 
immerse the tool slowly, so tbat it wil l  be cooled as nfaT ly 
e q u ally as possible and thus be prevented from cracking in 
hardening. 

Tuols hea�ed by charcoal ar6 much snp€'rior to t.hose heated 
by COllJ mon coal , and need not be made q uite so hot to hard en. 
To harden steel, n ever g,t it hot enongh to cause it tl) fClLle_ 
Thin pieces of �teel , and ta os, die�, ream e rs.  drifts, and 
sim ilarly shaped too's, should be d i pped end ways ; for if 
dipped otherwise. thpy arA pure to waTp in hllrdening. Very 
slight tools m ay be pre ventfd from t racking by making the 
water quite warm before immersin g them, a1ld th en hold ing' 
them slill in the water ; i n  fact , al l water for bardeni DI!' pur
posee should bave the chill off it  by beatinll', before beiJ; g 
ustd, or the artic' es hard ened in it are very l iabl e  to crack . 
If the article requ ires to te hardened all over, immPlse it (susppnded on a wi re hook) so tlJ at the water may bave free 
an d equal access to tbe who'e  surface of the steel ,  which is 
not p ossible with tongs in consequence of their j aws cover
' n/(, part of the steel. 

The best mAthod of 10wpriD g  the temper of taps, 
reamerll, or other round steel is to h eat a tube in the fire 
and hold th e atticle in tbe cmter of tb e t ube ; and it is well 
to let tbe tubA be rather shorter than the tap or reamer, so 
tbat the end,  which is mad e sq u&re lor the wren ch to fit, may be 
kept lon ge r in the tube tban tbe reet o f  thA tool F O  a� to make 
It rather softpr. The tool sbould be revolved �l owly in tbe 
tube to m ake tbe trmppr even . Care should be taken not 
to  make the tube too bot ; lor the more slowly a tool is low. 
&led , the more even the temper will be. 

FJat pieces oht- el, a9 dies, etc , phould be lowerpd (tb at i8 
tempered)  by pl&clDg' them on a piece of be8tpd iron and 
turn ing them over and over to temper tbem evenly . 

The col ors prod u ced upon tl-, e sudace of a pieca of hard
ened steel by lowering it are from very lig\. t straw, d eepon. 
inl\' snccessively as it lowerp, to yellow, bright brown, pur
ple, and blue. As a general rul", tools wbi ch are stout and 
easy to m ak .. and to g>ind should be hardened rlgbt out . 
Those slight in proportion to the I:!t1'8in placed upon th em 
sb ould be tem pered to a brown . All screw· cutting tooll, 
such as taps, dies, etc. , also reamers, fiat cutterI' , revolving 
cutters, and spring tools, should be tempered to a bro wn 
colnr ;  d rills sbould be tempered to a bright purple, and chip 
iJing chisels to a blne. 

-------.... -.... � . .... -----------
RAILWAY OR SEA ALARM. -Air is com pressed in a cylindri

cal reservoir from which a tube conveys it, to three orgau Vip!'8 
(giving do, mi, BOl), which can be I'oun d ed separately or to
I!'ether. In fog the dQ is sounded ; and whenever an f'ngine 
driver hears it in an advanciTl I!' train, he sounds hie mi, tben 
the other driver sounds his mi if he is on the right line, then 
both sound Bol. 

- ,., -
COMPOSITION FOR THE DESTRUCTION OF BUGS AND THEIR 

EGGS, FLEAS, ETC.-Th is mixturp, wlich has been patent-d 
in France, con si sts of 80 parts of bipul phide of carbnn ud 20 
partl of elll8J1.OI of petrolsllm. -J£. J)�;, 
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�:A:"'ER SLEEVE PULLEY AND WHEEL FASTENER. 

O ar engraving illustrates a simple device for fastening pul. 
leys and wh eels upon shafts. perfectly concentricdly with the 
latter. It possesses the merit of simplicity, and seems to be 
a valuable improvement, equally as well adapted for wooden 
pulleys as for those of metal. We also represent the im· 
proved wood and iron pulley, obtained by the \.se of the 
fastener and its at tachmen ts. 

The ap pliance is shown in conne�tion with a metal pulley 
in Fig. 1. A is the holder, made of truncated conical form, 
with a cy lindrical bore ar.d split open from end to end. This 
travels upo� the sbaft and extends tb rou gh 
the h ub in the o):' poRite side of which it is 
Ir et by a n ut, B, which screws upon the 
th read c u t  on the smaller end, C, of the 
slee ve. The nut draws the holder as far into 
th" hub as p ossible, besides contracting it 
against the shaft, thus securing it to the lat· 
ter as well as to the h ub, an d thereby fasten· 
ing both hub and shaft t ightly together. The 
hub is b D l€ d  slightly tapering to fit th" hold· 
er. As the pulley in .Fig. 1 is supposed to be 
a very heavy one, the larger extremity of 
holder. A, has a right hand screw thrf ad . and 
is  provid ed with a nut, D, fitting the same. 
The object of the latter is to crowd the pul. 
ley off the sleeve witb out necessitating the 
use of a hamm er or sled ge. In moderately 
heavy and light pu lleys, th:s last mentioned 
thread and nut are dispensed with (see Fig. 
2), a few blows on the hub with a wooden 
mallet being Ilu fficient to start the wheel off 
the sleeve in case it should stick after loosen· 
ing the n ut, B. 

. J  

exterior and running down, o r  becoming accidentally spilled 
in filling ghsses. 

'l'he d evice herewith illustrated consists in forming around 
the base of the pitcher a gutter or channel, A, which commu· 
nicates wi th a cup at B, in which a sponge is kept. The lat· 
ter not only cat Jhes the water which may drip from the 
spout above, but also takes up such as may flow do wn the 
sides and acc umulate in the gutter. When the sponge be· 
comes soaked i t  is simply necessary to remove it, squeeze 
it dry, and replace it. From its p03ition, it is  always hand y 
to absorb water which may be accidentally spilled, thus 

[JULY 1 I ,  1 874. 
for the olive , pink for the red, and green for the green 
series. 

• I •• • 
Equine Mechanic •• 

From recent calculations hy H. Fritz, of Zurich, Switzer· 
land, it appears that the useful work performed, per d ay of 
ten honrs, at speeds of from 2 '9 to 9 '7 feet per second, for 
horses attached to agricultural implements, is as follows ; 
Single horse to mo wer. 27,324.000 foot pounds ; two horses 
to mower (each), 17,496,000 foot pounds ; same to combined 
reaper and mower, 23, 760, 000 foot pound s ;  single horse to 

reaper without automatic bind er, 30, 132,000 
foot pounds ; two borses to similar im ple. 
ment. 20,979,000 foot pounds ; and finally, 
two horses to reaper with automatic binder, 
23,960,750 foot pounds. Thip, on the ave· 
rage, gives about 23,000,000 foot pounds to 
the horse, or some 638 foot pounds per se· 
cond o  

Where the devIce I s  to b e  used in connec· 
tion with a woodrn pulley or whh one hav· 
in g no h ub, an artificial hub is made by means 
of a pair of annular plates,  E and F, Figs. 
2, 3, and 4. The shoulder, G, on plate, E, is 
the centering shoulder or bearing on which 
the web oftbe pulley, shown ( with the outer 
portion hoken away) at H, fits. This shoul. 
del' is of t�'e �l\lUe size or d iamet"r in all 
sizt'" l r tl an)., !:., vi tor large and small shafts. 
This will be evident from Fig. 3, which also 
shows that where greater power is necessary 
& corresponding bdaring for the sleeve is 
g' ven in the length of the hub. 

TAPER SLEEVE PULLEY AND WHEEL FASTENER. 

The fact of the animal's gait, it appears, 
must also be taken into consideration, as, at 
a walk, tbe body is supported alw ays by at 
least two members, while, at a trot or gal. 
lop, there is an instant when the horse is 
suspended in the air, to accomplish which 
the entire weight must be overcome. M. 
Sanson, who has also lately carried on 
som .. Investigations into the subj ect, says 
that, in order to gallop or trot, the animal 
develops an average energy of abo ut 0 '1 the 
weight of its body ; while it walks, this is reo 
duced to 0 '05. On weighin g  over a thou8and 
horses, the above author finds that th e ave· 
rage weight of animals, varying from 4 8 to 
5 '4. feet in bight, is about 1 ,201 '2 pounds. 
Hence the necessa'ry effort for a horpe t o  
displace his own wbight, at a walk. is  120 1 2 
X '05 = 60 '1 Ibs. ; at a trot, 1 , 20 1 '2 X 0 1 = 

120 ·1 1bs. At an average walking speed of 
3 2  feet per second , the horse accomplishes, 
there forl'!, per day of ten hours, 60 1 X 1 15, · 
200 = 6,923,520 foot pounds, or, at a trotting 
�peed of 7 feet per second . per d ay of four 
hour�, 120 1 X 100,800 = 22,106,080 foot 
pounds. Conpf'quently, to produce a useful 
labor of 23,000,000 foot poundll, the h orse 
must, when walking, d evelop a total power 

'i'he portion, I,  Fig. 2, is a centering shoulder for the aper· 
tu� e or female fl ange, J, and projects far enough through 
the w eb of the wooden pulley to e nter the latter. The parts 
being brou�ht together, the nut is set u p  on the holder, as 
already dt'Bcribed , by means of the wrench, K. This instru· 
ment, it will be seen , is adj l\stab1e through tbe whole rauge 
of ord inary line shafticg. The final operatIon of setting up, 
with the woou m pulley in position, is represented in Fig. 4. 
The pulley consists of eil\'ht st'gmental pieces, in each of 
which the grain of the woo :! is in a radial line from center to 
circumference. In smaller pulleys the Hanges have only t wo 
pins ; but in larger ones, four of the latt er, as sho wn in Fig. 
3,  are em ployed . That the irons may b� absolutely inter· 
change8ble, the same number of hok� is bored in all wooden 
parts, whether all ale to be used o r  not. The p ulley, thus 
made of wood and iron, is cl a.imsd to combine t h e  maximum 
of str en gth with the minimum of weight. There are no keys 
or key seats to mar the L ub� or shaft ing, no set scre ws ; while 
the pulley is reil.dily detached and applied to another shaft 
when d bsired. 

Pa�ented t ll rough the S oientific Amel'icin Patent Agency, 
i)y Augustus Ne well , of Chicago, I ll. ,  Feb. 6, 1872. For fur· 
ther particulars address the ma.nufacturerl!. A. B. Cook & C J. ,  
corner 13th and P"aca streets, Erie, Pa. [I::)ee adveItIsement 
en another page ] 

---''-----..... � . �  . ... ------
A NE W WATER PITCHER. 

saving the employment of napkins for that purpose. If de
sired at any time, the sponge can be entirely rt moved and 
the pitcher used as an ordinary similar ve�sel. The gutter 
bel o w  gives it an enlarged bil.se, and thUll, in a measu re, 
lessens the danger of upsetting. The invention mIght also 
be applied to receptacles for chemical solutions, the spilling 
of which wO llld cause stains or corrosions. 

Patented through the Scientific American Patent Agency. 
April 28, 1874. For further particulars address the inven· 
tor, Mr. J. B. Cox, Mount Laurel,  Barlington county, N. J, 

------------�.�,.� . .. ------------
Sea "'-eeds. 

At this season, when many of  our readers are looking for 
health and recreation at the seaside, a few hint� Day be found 
useflll concerning the gathering and preservation of algm or 
seaweeds. They rank among the most beautiful natural ob· 
jt'cts, while the wOlk of collection and mounting are delight. 
ful occu pations for the leisure hour. 

The best time to collect is when the tide has j ust commenced 
to flow, after the lowest ebb, as the seaweeds are then fl oated 
in, in good condition. All specimens should be either red, 
green , purplt', black,or olive ; no others are worth preservation. 

Mounting is done by immersing a piece of paper j ust below 
the surface of the water,and suppor ting it by the left b and ; the 
alga is then placed on the paper and kept in its place by the left 
thumb, while the right hand is employed in spreading out 
the hranches with a bone knitting needle or a camel's hair 

Unsightly epotll and wet places are often made llpon tables pencil . I f the branches are too numerous, which will be read. 
ily ascertained by li fting the specimen out of the water for a 
momfnt, pruning should be freely resorted to, as much of 
its beauty will depend upon the distinctness of the branch 
ing. Prun ing is best performed by cutting off erect and 
alternate branches, by means of a sharp. pointed pa.lr of scis· 
sor�, close to their j unction with the main stem. 

When the specimen is laid out, the paper should be r&ised 
gradually in a slightly slopin g  direction, care bein g taken to 
prevent the branches from running together. The delicate 
species are much improved in appearance by re.immersing 
their extremities before entirely withdrawing them from thE) 
water. The papers shouid then be laid flat upon coarse 
bibulous paper, only long enough to absorb supelfluous mois. 
ture. I f  placed in an oblique direction, the branches are lia. 
ble to run together. 

They should be then removed and placed upon a sheet of 
thick white blotting paper, and a piece of washed and pressed 
calico placed over each spe cimen ,  and then another layu of 
thin blotting paper above the calico. S averal o f  these layus 
are pressed in the ordinary WILY, light pressure only bein g used 
at first. The pa pers, but not the calico, may be rem oved in 
six hours, and afterwards changed every twenty.four hours 
until dry. If the calico be not washed. it frequently adh eres 
to the algre, and if the calico be wrinkled it produces correll· 
ponding marks on the paper. 

Th e most convenient sizes of paper to use are those made 
by cutting a sh eet of paper, of demy S!ZB, into 16, 12, or 4 

• equal pieceq• Ord inary drawing paper answt'rs the purpose 
very welL For the h erbarium , each species should be mounted 
on a separate sheet of dem)' or caltridge size. Toned pS(l6r 
shows off the specimens well, a neutral tint answering belt 

u pon which pitchers of drinking water aI'''' placed, owing to 
the water, drippIng from the spout, Gond � :l s ing on the cold 

of 29,528,520 foot pounds, and, wben trotting, of 35, 106,680 
foot pound s. 

------------�.�,.� . .. -------------
AMONG the objects which at tracted the greatest attention 

at a recent soiree of the Civil Engineers, London, was the 
Whitworth steel cylinder cover for Her M sj - s ty's ship 
Rover, having II di ameter of 6 feet 4 inches, a depth of 4 
feet 9t inches, and a thickness of 1t inches. I ts w .. ight is 
tbree tuns. and tensile strength 44 tuns to the square incn, 
the elongation of the metal txtending to 27 per cent before 
breaking. 

• ••• •  
A NOVEL BEEDLE. 

The novelty in the ne8d Ie represented in our illustration 
consists In & hole drilled longitudinally into the head of the 
implement for a distance of about one quarter of an iMh. 
The interior of this orifice is screw.thread e d ,so  that a wire , 
sinew, or thread may be screwed into the hole, and thus se· 
curely attached in the manner shown i n  Fig. 1.  For heavy 
work, such as sewing canvas or leather, where a pal m thim· 
ble is used, the usual ears may be formed on the end of the 
needle, as in Fig. 2, to prevent the thread from cutting. 

For Ilurgeons' USA, this invention is claimed to be es p e cial. 
ly valuable, as it allows of the empluyment of a s maller 
needle and of a single thread, thus avoidi ng the pain often 
caustld to the patient, through the enlarging of the orifice 
made by the needle, by the passage of the double strand. 
The finest silk thread, we are informed, may be used, wit.h 
no other preparation than waxing the end. 

Patented March 31, 1874. For further particulars address 

Mrs. Ella N. Gaillard, care of H. :So AlJbot, 7 and G strtletB. 
Wuhington, D. C. 
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VABIOUS )lETHOD8 01' COOLING AlB. 

Ice, as a refrigerant, might either be placed within or with
out the ducts that bring in fresh air. In the firat case. ge

nerally preferred by the inventors. it alelts, and afterwards 

evaporates in the frllsh "ir. The cold reaulting from the fusion 

and warming of the water produced not being more than a 

lIixth of that due to evaporation, it therefore follows that 
the amount of moisture introduced Into tbe air is about one 

seventh-nearly as much as that of evaporation alone. 
In the apparatus shown in Fig. 1, the air conduit, C C, 

passes through a casing, A B, formed of a double l ining. 

The interior space, D, surrounding the air conduit, cont ains 

ice. The next space, B, Is filled with a non· conductor of 

cold . A tap, R, lets oII tbe water formed by the melting of 
the ice into a receiver, M. The air conduit, C C, is fitted 

with mechanical fly wings, a b, which increase the contact of 

the air with the sides reflie-elated by the ice. These metal 
fly wings are fixed to a vertical axis, and in 8uCC6ssive rows, 

.t'IG. l .-ICE . REFRIGE R ATOR. 

denser, E, by the two pipes, F, G ;  the receivl'r, E, is alllO 
perlectly isolated. Around the serpentine circulates well 
water. No matter what the temperature m�y be outBide the 
apparatus, it is evident that the interior pressure would be 
superior to that of the atmosphere ;  the ammonia would 
therefore vaporize as welJ in the chamber, b b n n, as in the 
tube, m m m. The gaseous current being thus formed, sweep · 
ing through the interior atmosphere of tbe tubes and serpen· 
tines, would carry before iG the air, which would be expelled 
by turning the tap, t. By means of an india rubber pipe 
placed upon the nozzle of this tap, this cunent would be 

COOLING THE AIR BY MEANS OF WATER VAPOR. 
An apparatus, upon which has been bestOWE d the name of 

hydro-atmospheric condenser, has lately been devised by 
MM. Nezeraux and Garlandat. It is composed of two d is
tin ct parts, the condenser, A, properly 80 called ,  ann the re
frigerator, B ;  the condenser is a series of tubf s a�; embled 
between two plates, forming part of a cylindr i cal casing her· 
metically closed, a pump which serves at once for circula
tion and evacuation, and a chimney, K, by which the air, 
saturated with water, escapes (Fig. 5). 'I'he refrigerator is 
formed of a metal plate pierced with holes of swall diame-

but in different planes, which multipl ies the surface over 
which the air has to P8.8s. This contrivance, which mani
fests ingenious details of construction , m ay have been ap. 
plied with SUceeBH, but it is far from being sufficiently ine x
pensive. 

FIG. 4.-AIR REFRIGERATOR. 

By caulling currentt! of air to pass through vaults built at 
a de pth of six or eight leet below the surface, they will bto 
perceptibly cooled in summer if they are of any considerable 
length . 

In !l.8cending to the attics of dwelling houses, the immode · 
rate heat developed by the sun's raya is ver, perceptible, es
pecial ly in cas� s where the roo fs are covered with metallic 
sub8tallce�. Now, the question is, how to turn the heat to 
account for the introduction of pure air. The mode of do
ing so is very simple. A ventilating 

received in a vase contain ing water. The air would escape, ter, and of a ventilator, the current of which passes through 
the ammonia would remain in the water, and , when the abo the orifice, I. The steam escaping from the cylinder pene· 
sorption was complete and no more bubbles were fermed on trates to C, disperses through the ppace between the tubee , 
the surface, it would be seen that all the air had es· condenses itself  by contact, and prod uces a vacuum. The 
caped ; it would the n  be nec98sary to close the tap, t. This water, wbich has j ust condensed the steam , passes abovd the 
bein g done. nothin g would rem ain in tLe interior but the li. perforated plate, B, upon which a current of air is continu
quefied ammonia. the v apor of whicb ,  immediately attaining ally in action from above and beneatb , which divid es the 
the maximum of tension, would at once fill the space left water and instantly cools it ; it falls into tbe tan k ,  D, whence 
empty by the expelled air. If, tben, by any aeeident, the it is pumped by means of the tube, M, aDd brought back by 
temperature of the generator, B, became higber than that of E ; t hp.nce it passes uniformly through a11 11e tu bes over the 
the condenser, E, vapor would at once be formed in the re- whole extent of the refrignating surface by meaDs of little 

cei\"'er, B, which would proceed to con- fluted plugs, or similar contrivance�, at tbe ba�e of the appa
chim ney is placed on the top of the 
building, to which abnt �ide p rops, 
forming a double ceiling, and h aving 
communication by vents in the corni 
ces. The fresR air com ing from the 
cellars t ntErs the room by hollow pll-

densMion in the receiver, E, until the ratus at H, by means of a pump, to be reston d to the feed
balance of temperature was restored . ing tank. Applied to ordinary condensere , th e refrigerator 
This action would be all tbe more rapid t;fiects a considerable ecoDomy of water, and produces other 

J \ 

FIG. 2.-VENTILATINU CHIMNEY. 

lars or vertical props, accord ing to 
circumstauces ;  and at n ight , the na- �'l". o.-V ENTILATIN G  APPARAl'lIl S. 

toral beat of the sun not being avail- in proportion to the rapidity with which 
able, artificial beat is employed. the vapor is induced in the vacunm ; 

An!>ther method is the imitat i.on of and would be also in proportion to the 
the effect of rain ; it is suscep tible of conden sation . Thence there would be 
being used almost directly to m03t a relation between the force of the con-
edifices and dwellingd. Water ap- den sing action in E, the promptitude of 
plitd in the morning and during the vaporization in B, and the energy of ri!-
heat of the day not only obvia tes the frigeration of the body passing ill the 
heating of rools, but, as long as thll tubes, x x, and round the easing, B. 
temperature of the wa�r is le8s than Now, tbis body is no other than the at-
that of tbe air, i t  can m aintain tbe FIG. S.-AMMONIA RE}'RIGERATOR. mospheric air freely entering at the ori -�nte! ior w811� at a te� perature far inferior to the latter, and I fice, A, and penetrating the tnbes, x x, drawn by the increase 
It cools the air ascendlDg to the attics. of denllity communicated to it by refrigeration, and causing 

COOLING THE AIR BY MEANS OF AMMONIA VAPOR. 
The apparatus represflnted in Fig. 3 is intended"to produce 

a cooling of the air. II, is com posed of a chimney, A A, the 
hlght of which is variab;fl, at the top of which is vertically placed the tubular gent'l'Ilt()r, B, containing a solution of li
quefied ammonia to the line, h o. This perfectly isolated re
ceiver is in direct commullication with the eerpeDWl6 COD-

it to descend the chimney. If the surfaces are sufficient the 
temperature wi ll remain equal between B and E ; thE'refore 
if the water whi�h reaches the condeneer is at 00' Fab. ,  the 
air which emerges at the lower part will have that tempera· 
ture ; descending the chimney, A A, this air passel! by the 
conduit., S S, to freely distribute itself in the localities where 
it i8 necessary to produce a cooler atmollphere. This &1'
rangement is iDpDiously conoehoed but oompUeated. 

advantages, which it is uuneeessary to mention here, not con 
cerning the subject under con sideration. 

If the steam boiler aud stf'am be suppressed in thi s appa· 
ratue, and thll perforated metallic plate an d ven.ilator be only 
retained , the apparatus shown in Fig. 5 is madE'. 

Through the perforated plate, eitht'r of metal or some other 
material, P, from beneath to above, the ven tilator, V, set in 
motion by the hand, or, in the ease of a more comiderable 
application , by some mecbanical motor, keeps up 0. current 
of air which passlls through the numerous holes of the plate. 
Above this plate cold water is introduced by the pipe, T, fur
nished with a r�lating tap ; the water pa�ses into a water 
pipe, whence it issues in a uniform manuer over the plate , 
which is slanted in such a manner that the thickness of water 
shall not exceed certain limits ; in some cases ice or chemical 
801utions, as those of phenic acid, may � su batituted,  aeeord
ing to the application of the appara,us: The pre9sure exer
cilled by the propelled air suffices to main\ain the water on 
thll llurlaee of the plate, and preventR it passing to the lo wer 
part. The water flows slowly on to the plate, and, after hav 
ing passed over and given ita ooolaetlll to the air whiob pene · 
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e 
trates it, finaily reaches tb e other pipe, by which it run s to 
the issue at t; in mest cases this water is again useful for 
other purposes. As to the cooled air, it penetrates into the 
upper part of the appatAtu�, escaping by the tube, E, and 
reaches the places whc;re it is wanted. 

--------.... , • .. -..---------
MED I CAL N O TES. 

An Antidote for Mercury and Lead Wanted. 

It is well known that the doclors of the regular or allo
pathic sch ool insist on the free use of mercury , especially in 
secondary syphilis, that dread ful scourge of civilized coun
tries. Many o f  our Western and S mthern doctors po ur in 
the calom",l and blue p!ll for almost every thing, as freely as 
the profession used to do in former times. Since this is so, 
and since tb e other medical schools h ave not yet furnished 
a pract ical sub.t itute for mercul Y, the great want in medi
cine is a co unteractor for a rem edy often as bad if not worse 
than the d isease. Chemistry and experi ment IUust help the 
doctors, and still more the �ufferera from mercul ialization, 
if it be posslble . Chemists and physiologists lon g ago found 
two, and only t wo, etlicient agents,capabltl of render ing mer
cury in the system harmless ; and these two subbtan ces, 
namely, iodine and sulphur, happened also to be the best 
neutralizers of another common cumulative poison ,  lead. 
But the difficul ty was and is to cause the assimilation of 
iodine and sulphur, or either. S ulphur is nearly insoluble 
in any menstruum capable of being taken into the stomach. 
Iodine is very ooluble in alcohol , oil, etc. , and even in water 
to some extent , but largely soluble as iodide of potassium, 
a drug no w used to excess. U nfortunately this iodid e, also 
the tincture , are but sl ightly assimilated , pass ing off by the 
bladder. The small amo unt of iodine contained in that well 
kno wn organic substance, cod liver oil, would be likely to 
prove more effective as an antidote to l ead and mercury than 
a large quantity of iodid e of p otassium , because the organic 
oil enterli into the blood and tissues, We put forth the sug
gestion that some vegetable may be found which is rich in 
iodine , also other plan ts, and harmless ones, may contain 
sul phur in an assimilab!e shape, for sulphur is an exceedi ng 
ly comm(l<n element of  organisms in general. I f  we could 
have strong extracts of s uch plants , the' obj ect spoken of 
would be accomplished . In that case, our calomel givers 
could salivate their patients to thdr hearts' content, and 
have them live tbroug h a d ozen courses of mercury, a mat 
ter of profit and pleasure ttl every regular doctor. 

Thousands of cases of chronic rheum atism, as well as 
consumption and other btal diseases, have been traced to 
the use of mercury. Lead poisoning has become alarmingly 
prevalent of late years , producing colic, constipation, hard 
ened liver, neuralgia, nervous dys pepsia, and paralysis, 
which sometimes attacks people even in the prime of life . 
We will not d iscuss the q uestioD of lead in water pipes far
ther than to observe that every decent chemist knows th at 
pure water acts on lead with astonillhing quickness. To 
have �ater pipell, as used at present, coated internally with 
a sulphide or s ulphate liIeemlil to be the only good practical 
preventive of lead poisoning. But in the case of lead pipe s  
kept f o r  weeks in hogsheads and barrels of ale and cider, 
there the sol ubility is certain and its effects destructive or 
pernicious to no smail degree. Such dangerous nuisanCes 
should be abat ed by law. Again , soda fountains where the 
water, highly cuarge d  with carbonic acid , acts on lead, !lnd 
sometimeB on copper i,l old fountain� ,  are t1ings deserving 
of legal attention. Many of the hair dyes in market, and 
some of the cosmetics, are well proven poisons_ 

Ice as a Medicine. 

The great value of ice in CErtain diseases is not fully re
cognized by the medical proiession ,or by the public. Many 
years ago, it  was found by one of the best Euglish physi
cians-we think Dr. Marshall Hall-that small pieces of ice 
thrust into the rectum proved a sale and lipe"dy remedy in 
casell of dysentery, where opiates and sugar of lead had been 
tried without eff< ct. Very recently, that distressing com
plaint to which old people, travelers, and others are lilLble, 
retention of urine, has been relieved by the same u@e of ice 
as men tioned above. This plan iii due to M .  Cazenllve. 
Common experience has shown that the swallowing of ice 
instead of ice water by people, in hot weather, is perfectly 
safe. 

Eftects of' Uri c Acid. 
Dr. Gigot- Suard has given uric acid to dogs in d oses of 

frem 3 to 61  ,rains in 24 houri, and conti nued it  for one or 
two months. The acid occasioned rem arkable morbid lesions . 
th1'owing light on a Jarge number of chronic diseases. The 
alkalinity of the serum of the blood was often d iminished, 
and it  contained crystals of  the acid and urate of soda. The 
organs aDd tissues upJn whi ch uric acid exerted its action are, 
in order of frequ�ncy : the skin, mucous membranes aLd tht ir 
glande, the lungs, kidneys, liver, pancreH s, brain, lymphatic 
glands, articu lations, fpletln, enve;opes of  the spinal cor d  
and heart. Various formR of disease appeared in all these 
parts. CancelouS and tuberculous d egeneration was pro
d uced several times in the lymphatic glands. These ex
p61iments are ve ry interesting , and may lead to a more ac
curate view of the clluse and cure of consumption and sev

er&l other grave d iseases. 
• ·e •• ""----------

The Ne", Electric Light. 

On the evenin g of the 5th of May. some interesting experi
ments with MM. Lao ygin and Kosloff's electric lig ht were 
conducted at the engineering works of Messrs. Warner, 
E uston Road, London . To obviate the difficulty of carbon be
ing consumed when burnt in contact with oxygen, M. Lady
gin p'aced sticks of carbon in a closed glass chamber filled 
with a gas not containing oxygen ; but owing to the use of mtl
tallic COlWlICtiolU, thll O&lbon WAIl lIubj llgt to fracture. M 

J ritntific jmtric'lu. 
Kosloff succeeded in overcoming th& d ifficulties by u8ing a 
special mlital of which he forms the b olders for the carbon 
roo tl, an d these are placed in the closed glass chamber. 

The lamps which were experimented with were nine in 
number, six of them having two carbon rods , eit ber of which 
could be placed in connection with the cnrrent of tldctricity. 

Tbe carbon rods were all ! of an inch in length, and ')ne in 
each lamp was T� of an i a ch in thickness, the others being a 
trifle less in thickness . T h e  otber three lamps contained each 
a carbon rod , three incbes in length, T1.2- of an inch thick, and 

also conne cted with the main current. The first experi ment 
consists in burninf a carbon rod in contact with the atmoil 
phere, the rod being consumed in a faw minutes . Tbe 
current was then turned on the tbicker rod in each of 
the six lamps , and a brilliant and steady light was pro
c uced, which im proved as the current was incrF ased in 
intensity. The reason for lighting the thicker rod firs" was 
that it might consume the oxygen i n  the lamp, by which the 
rod was slightly re d ucAd . The current was then directed 
through the second rod with equally shtisfactory results i n  
all the six lamps. The three lamps with the longer carbo n 
rods were then lighted and success fully exhibited, chan ges be
i ngfrtq uently from the six to the three lamps and back again. 
Tho apparatus used for pr'Jducing thll current was Gramme's 
magneto electri\) macbiue. With the machine running at 
about 200 revolut.ions a minute, a moderate light was obtained , 
which'wascgreatly impro ved at 300 revolutions ,  the maximum 
of intensity being obtained at 450 revolutions . The strength 
of the light depends upon three things-on the power of the 
m achine and the number of its revolutions , on the length and 
thickness of the car bon rod�, and on the quality of the carbon . 
The experimen ts showe d that, with the same s trength , of cur 
rent and the same nu mber of revolutions , d ouble the amount 
of light was obtained with three long carbon rods as compared 

with tbe six short ones. The experiments demonstrated satis
factorily the fact that thfil electric current could be subdi vid ed, 
and hence, if practice confirms experiment, which it is be· 
lieved it will, there i s  a wide field open for the application of 
Kosloff's system.-Telcgraphic Journal. 

------- --------.� •• > •• -..---------------

An Unf'ortunate DIscoverer. 

W. T. writes to say : " In No. 24 of Volume XXX of the 
SCIENTIFIC AMERICAN, Mr. John Hepburn, of Gloucester, 
N. J ., states, in his communication on zodiacal light, that he 
was the discoverer of the glacial epoch theory, which Pro
fessor Aga� siz only proved to be true. I do not deny tbat 
Mr. He pburn discovered that theory ; but it is a fact that 
Agassiz adopted it from Karl S�himper, the late brother of 
the African traveler Schimper, who was release d  by the 
English -Abyssinian Wll.r. Karl died in February, 1 868, in 
Sch wetzingen, near Heidelberg , Germany, of drup8y and of 
the ill treatment by a malicious nei�hbor . Schimper men
tioned this fac t  to me, and complained that all his discoveries 
had bee11 stolen from him, and he had no power to defend 
hims·�lf agaiDst the lionF of Science. In fact, they left him 
nothing but his law of the poaition of leaves. When he was 
delLd , a valuable collection of stones,  curioulily shaped by the 
action of water, was destroyed . He was trying to find a law 
for Buch shapes ; but he never told me more about it, for 
fear I would misuse the information, although I wali an in
timate friend of his. " 

- - -
THE State of New York has appropriated $50, 000 for the 

erection of a monument at Saratoga to com memorate the 
surrender of the British army under General Burgoyne to 
the American forces under General Gates, October 17, 1777. 
The monument is to be 230 febt high. 

--------------� . .-. . . �."".---------------

THE new aquarium , now in process of construction at 
Manchester, England, will be a splendid affair. The tank 
frontage will have a length of 750 feet. 

To our Friend8 and the Publ c .'  
After t h e  fuJi st.t ement hereto fore published o f  the dt lllculty o f  our 11rm 

with tlle Customs authorities,  and t.he Bub� equent exbausti ve examination 
of Ule whole lIlatt er by t h e  Committee of Wa.ve a n d  �Ieans,  which result e d  
in the e n U r e  remodeUng of the ")101 ety" and " S e izure Acts ," we had no t 
supposed It would be n eces,ary to a d d  anything furth er In tile way of ex
planati o n .  But tn the brutal and c o w ardly attack made upon us dur�ng 
the closing bours of Con &:ress by General Butler, certain cha.rges were pre· 
terred by him In his cilarae ter as a Representative, upon tbe 1100r o f  the 
H ouse, against our firm, 80 dedn i t e  and With so D, ucb o f  ap parent autho .. 
rlty tbat we feel call6'\. upon, In j ustice to ours olves ana the puItllc, to 
make Ollce more a brief statemen t .  

T h e  ehargt S speciftcally preft n e d  were, i n  t h e  maiD , 
FIrst. That we b a d ,  as a Irm, attempted to d e f raud. tbe Governmellt and 

evade the reve n u e  by importing metalS,  In the form of work s of art and 
statuary. In reply to thIs  It Is only nece.sary t o  say, tilat the Import atloh8 
to wh leh G e n e ral  Butler referred were made before tile IIrm o f  Pbel�s. 
Dodge & Co .  came Into ext,tence, a n d  before any one of the p resent or late 
m�n: ber8 of the firm bl came connect.ed with t h e  met 11 i m p orting bUSlDCSS ; 
the senior member of tbe 11rm, William E. Dodge , being at the time en· 
gag ed In the drygoods bustness. 

Second. Tb a t  III  the tarlIT Act of Aorli . 1864. which tempo rarily In
,
creased 

the rd.tEs of dut.y on impoTl s flfty per ce I t ,  ' " Mr. Dodge wt'nt to t lJ e  l r eSSUfj 
a.nd had a comma t a k e n  out of O ll e  place and put in another. a D d  there by 
C11'tr

e
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��B ';n respect to thl B  charge are 8S follows : I n  the verv full 

rf'V'SfOIl o f  t he tariff. ss em bodIed i n  t h e  act of JUI! e ,  1861 (and not t�e act 
of A P I l I ,  186-t,  so � p  .... c1ftcaUy llle u t t oned by Gen e r a l  B u t l e r) . 1 t  was dt'ctded 
by both ti ll Usr8 o f  Congre ss,  after lull dlf<cussioD , that s n  tnl.!naee , ,1 
a u U f' s  on t1 n and t e rlJ e p lli.tl S w o uld lrr..p �rll t h e  large I n dustrl t· s  already 
taxl;:d ullder r h e  J D t t' TD  .. I rpvenue 1n wblcb tlll WB!; used for tbe packlDg o t  
fnIi t s ,  fish , a n d  vege tables,mests,  a n d  t h e  l i k e .and 8 0  t t'n d  t \ .  reduce. raTher 
thalJ i n crease, tbt' recel p t s  of thE" Trp8liJury. A t  the filatr.e t imp it  was at . 
clded to I n crease t h e  duty on sbeet  tron, jlalvantzed with an admix ure of 
t I D  w h t ch artIcle had bet'n Imp(', r f E"d under tbe  n b m e  of . Otin plateA 28lvan· 
1 z ed I t  a n d  s o  ddlnite Iv an d dtstinctly Darned in connt'ctl on w i t h  and at t b e 
sam e rat p  88 "galvantzed l r o n "  1U every iucct'ssive tarIff since 1857. The 
bill WBS p8 sqea on t h e ::10 h ot June. anU � ent into opera.tion l m ru edfatr ly . 
On f' xanJ t n 1 D �  Its. pro \'iBtoDs,  we found that w h i le r h e  duty 00 h I t n  a n d  

i�t
1��ig!la:'�b�' ����� ��t���g:

n
:��d

a
.�����;?;; �;� lee�fa

e:s� l!;!t�a�l�i�' ��I� 
v a nfzed " rendert:<l t h e  w hole psrs ara ph am b1 g u o l: s  11  n o t  a bsurd, and a p·  
paren t ly lmpo!'ed a l ew duty vf �� cents p t r  pound ,  an j n cresse of one 
h U D o red per cent on existH � d u\ f t' s .  Seeing b o w  Im po88 l ble it  woul.1 be 
t o  e n ter uur J nv01C€S bot  t w o  conflicting ra.t t'B  f o r  one and t b e  @ame article ,  
w e  applfed a.t o n c e  t o  t h ,� C o l l f" c ! o r  ff, r  a dpcU!lon 1a  re6pect to t h f!  cour s !:  
I U  b� f o B o w e d .  'The Collf' c t or s � w  t h e  <l1ftlcul f y ,  a n d  uferred u s  t o  Mr. 
Ft sse n d e n ,  tbf.n In � t' W  YorK , and just apputult d S per� t a ry ot t h e  Tr

,
e Q.  

s u r y .  W e  c a l l e d  u p o n  hlm. d nd he immf" dtstely s l 'Io I e d  to us a n 4l  t o  tht' Col 
It- C Lor ttJat be bad been cba1rmalJ of  l he St'n&te COIDlOtt t fl P ,  and &11':0 01 tbe 
COlilercnce l omml t tt- e which b ll d  ch 8 rg� o f  tl e t.tt.l U f blll hi question ; that 
he t ully re-mewbered t h e  d1fCluIsion as t o  1 1 0  p l ate, t n w hich he b a d  ta. h. en 
part ; that the luJl lellMQ U' 1I111.1l vOIIIllIUtn. llall 118.11 UUlt tlll plat. ullolllil 

(J UL Y I I ,  1 874. 
rema.in at 25 p�r cen t ad valorem .. that the "comma" had flv'dentJy neen 
addert by mistake tn the htlAt.te o t  engrosshig, s u d  CQuid n u t  be c o n S i dered 
as t h e  t rup 1Dl e rprptatfoTJ. of t.he 18 w .  

H e  aCf'ordtngly ordered tbe C o ' l � r t()r t o  08'i8 'the !loods a t  25 per CPf}t. q u d  
st&rea t h a t ,  o u  hh re t urn t o  Wa�hlng t o D ,  O f"  would 1 8 " U �  a s O  .... c 1 o l  o r ci e r  
m a k ing the c o n s t r u c t 1 o n  o ffi cial ; an a thIs  b e  o l d  und,� '  d t tc o f  J u l v  22 d ,  
a f t t' r  ttlokl tlg f u t l  tl 'D e  fur e o tl S ' Oeratlon and consult ll ' i oD W 1 t ' 1  b ' s  former 
c "]le8gue� 1n Con�ress an d  rne e X p t  rts of the Tre d.8 1rv D e p >t rf n.e fl ' . As 
fi n a l l y  intprpreten by Mr. FeBst- D ue n .  mOff'O V�r, I be Jaw was DI  t fo  our 
( l irect  f a vor ; but, SD th e o fl trarv,  tJHd tt lt� l ecbu1('al error bt-en a l J o w t Cl  to 
stand aua to en l a l l  a very exceSSlve l [l crf'do�e o f  dutt .. s, t h e  anvau c.· 1 n  t be 
orlce of F1tOCK on hand woulf1 havE' yipJded ' 0  u s ,  tn conlmnn with al l  o t b er 
i m po rt,.rs H.nd d e " l ers. a Vt'ry cOIlsl derable pro fi t . Tbe f llCtlil, tbereffitre, 
wert" exact ly the r·  ve rse o f  tboije s l a t e d  oy G, n e l  a l  B u t l er. 

Th.t ' d .  Generdol But lr; r  b l at e s  th a t" 10 our I lt. rge and c " m p l l  �atf'd b U f t n e s s ,  
e v e r y  i n VO i c e  1)1 o u g h t  d t6. y  Oy dav by us t o  Hi e " us t ' l m  H O U 8 � ,  '\'l' 08  wron glY 
statt- d ,  Rnd Ih'!t We waf' co r sC l o u ·r l y  tl n d  coutl '. u a l  y � u ' hv of fr1.ud . 

General Butler knolfJ8 thfs to oe untrue , He know,�, Uti t h e  con t r H r y  (for 
fl S  t h e  paid attorney of t h e  i n fornH ' r ,  he bas �lVt  n af t f· n r l O · ,  to the � u b· 
jPct ) ,  that , a f t � r  Q, m o s t  care t ul a r' d  mercl )ed� exam t ll h l l o n  o f  sO

.
Il.l C  t h o u ·  

FalJd8 of o u r  i U VOlCPS by .J a , ne and hiS  e x p e r t F ,  a t d e d  I IV o u r  o Vi n  cl  .. r,kfl 
bribed to l ll j u r e  t b fo 1 r  employt"fet, WIth tn .. I11H UBe of our b o o k �  B L d  Oa p t'l8 
there Wf're f o u n d  onlv 8 omt' titty t h u t  c o u l d  in  al lY Wti) b e  mauf' 1 he s 'j bj l' c 
of c ' ,ntrOVtrsv ' anti that in t tl C  C se of sume Of I ht' " p , 01 t H · m  t W t tJ ty to 
t h i rty th " u<oItlnd dvll  ... rs each , tile U l m o � t  p 0 8 d b J e  Joss to " h i' G " vel nlli � D t  
c ·  . •  u l d  n o t  have o e e n  I n  " X/:I:'SS o f  8(1 cent" r o  o u t-'  n , ) 111,1' per i n \. o t � e .  and 
f urtherm ore. t b a t  thp t o t n l l u fi S  cI.1.tmed b y  I hp Gove ! n m e n t  o n  11 1 1  t h e  tn·  
yolc�8 ... 8 S  o n l y  a b o u t  11 ,60 ), out o f  all l mlJOl tattoD 01 som� f4J.O ... U )O�O,  and 
c o v e r l n i'!  t be S lJace of five year<.l 

W e  b t' l l e v e  G e n eral Butl r t urther kflOW8, but W i l lfully cOD cea l f:1  the fact 
that tbe Sti rn f'. � rror a n d  m ' 8 un d e. s l a n d l lJ g  tl f  the iL l r I l "t, t t'  hw � ht/ h l orn 
pelted us,  u n d e r  s e vere p " n aJ t l e s ,  tu I ll v utce o u r  j, o o d8 bl)th o t  COb( prtce 
a n u  aT mliorke t prfce, led us,  l D  t he case o f  Ii. � rell\. numue r o f  1mport&1 1 , )1J 8.  
to I n vo i l ' f' t " e ' r  value a b o v e  c o s t ,  a u d  so rPB u l T e d  III a g-iio to t h t"  r e v e n u e  
and a ] 0 3S t o  ourselves Immel1bcly grea ter t u a n  t l:J e  G u v t.rL.lllt: n L  claiwH to 
lJaFi��llyt: Lookf r g  at  a l l  t h e  circumstance s a n d  t h e  c h aract" r o f  � h f s  
SPt (' clJ . 1 tS eOl! stall t fal s l fic a ttons a r. d p e r V erS1 U Il @  O f  t ru l h ,  H u rt  I t!'! brutal 
per son ll.lt l e E.! ,  we are qUite W l l huli! t o  lea.ve W e  ver dict as to I t S  t:ficct,  to 
any w h o  ha. \' c  fatrly look cd into the matt ers o f  wh!Ch ir  trt: 8. l s .  

PHELPS, DODGE & CO. 
New York, June 26th, 18H. 

NEW BOOKS AND l'UBLICA nON 1:1. 
THE ll ROOKI,YN COUNCIL OF 1874. W ith Documents and au 

Official Report of the Proceedi ngs. N e w  York : Wool 
worth & Graham. 

SIXTH ANNUAL REPORT ON THE �oxrou�, ll ENE�'IC IAL, AND 
OTHEU INSECTS OF THE STATE O�' MlSI:>OURI. By Charles 
Y. HIley, State Entomologist. 

Th1s 1 s  a docilment to be read �tt  .. ntlve l y by the sclentidt ,natnral l s t ,!l.ud the 
farml' r ; a n d  Its value Is n o t  confined to the e nterprl.i1 ug S rate w!llch p ub· 
l1s hcs i t .  Professor Hiley has a profound and minu tely accurate k n o wledg� 
of  the Ill t e re�Ung and compllcated science t o  w h l c ll  his lif!! h a �  b e e n  devo·  
ted ; and hId reports are part of  the contemporary h i s tory of ou r  country, 
and should be circulated e verywhere. 

THE LAW O �' DESIGN PATEST�, with Digests allll Treqti�e. 
By William Edgar Simonds . Coun�ellor at Law . . Price 
$4.50. New York : Baker, Voorhis & Co., 66 N assau 
street. 

Tile Supreme Court bavlng recently p asse.: oomewha t fully upon 0. d e ' l � n  
p a t e n t  c a. u s e ,  t h e  author hilS dt.emed the pre�cll t  a tit, o o portunlty t o  col  
late caMes o n  t h e  B u l1ject of de31gn pateots,  a n d  to present them d igest e d  
a n d  s u p p l emeuted with ded uctivc comme n t s  in t h e  v.Jlume above n ame d .  
The status o f  these patents bas here t o fore n o t  b e e n  u n a t t en d e d  w i th 
doubta ; and hence the present work, a i mIng as It does to c oyer t h e  entire 
field, a n d  t o  give a clear comprehon!;i o n  o f  the decls l o D S  o f  th e cou rts on 
the subject, will doubtiell meet with a ready w elcome at the hand. of the 
profes.lon . 

OLD AND NEW. The July number of thIS admir a b l e  magazi n e ,  e d i t e d  by 
Ed ward E. Hale, open'J a new volume, the teutn. !<'or vigoroud thought , 
en tertaining and useful content !!! , the ma.ga:li u c  hu.s no superior.  $1 a year. 
Boston : Roberts Broth e r s .  

. ., TROW'S NEW YORK: CITY DIRECTORY F O R  lS7J-75 g t v e s  s o m e  int erest ing 
iltath t1ca,1 1nfol"matton regard i n g  tl!e  Incnasc III pOj}ulat 1 0 n  of  the metrop,  
oUs.  Last year.  the number of n u m e s  c D n ta i n e d  w a H  �<!S. 1 6 l-thts year It ts  
229,503. Esttm!l.tlng eaf!h nam� as t b e  represen tative o f  nvc persons,  an 
augmentatton of i,OOJ in p o p ulation i 8  indicated . 'fhe y o l u me c o n t a i D 8  a 
newly engraved aud excel l e n t  m a fJ  of t h e  c1ty, includmg T he t wo new 
wards recently added. The arrangement c f  na.mes,  etc . .  1 s  t h e  same 8.S in 
f ormer ye&rs, and there is  a vf'ry large numb er o f  advertisements of proml·  
nent business  hous e s .  Puhllshed by the TrilW City Directory C .Jmp.ny. 1! 
University Place, N e w  York. Price slx dollars. 

Jnveatlon. Patented In En:cland by American!!. 
[Complied from t h e  Commission ers of Patents' Journal.] 

}I'rom June 2 to June 10, 187·1. tnclu81ve. 
CA.R TRUCK AND AXLE Box.- A .  Higley. C 1 e v e l a n d ,  Ohi o .  
CLOTHES "\VRINGE B. -T , G .  (;orli!:ls , N � w  YO"h;: cl �:r. 
FOLDING BEDST"AD .-E. E. �; verf t t  et at., Pbllaae l p h l a . Po . 
HARN KS8.-I. M. Singer (of :New YorK 9 ity) , Palgn t o n ,  Enj§land. 
M AKING PAPER BOX R S , -H. R .  Heyl. Pul ladeJph t a , PJ. . 
:\IAKING STENCH TRAPS, ETC . - \V  • .10\ . Burler. � ew York city.  
MAKING WHITE LEAD, ETC .-A , P .  11e v l e r t ,  N e w  Bri t a. l n .  Conn. 
MILLSTONE DRESSING MACHINE.-S. Dean et ai.,  La Crosse ,  'Vi s .  
SOREW NUT. - W .  M .  V a n  Anden, Brookly" . N .  Y. 

�tttut �mtritau and ,;fiot'tign �attut�. 
Improved Car Repl acer. 

John R. WildS, Broo k l Y o ,  N. Y . -T h l . lngpnlous lnvenl l o n  I s  s omething 

which 1 s  much n e e ded upon city horde car lIues, where i t  1 s  3 dl:Lily occur 

rence for C'lrs t o  run off' t h e  tr,l C I{ ,  ca.uslng vexa.t1uus d �I\l.Ys to the pa.ssen 

gers and very se vc;re work to the hors e s .  T n e  device 1::1 slm)ly an iron plate 

grooved benf' a t h  to fit the rai l ,  aud hav I n g  tl tDg�s t o  secure i t  t h d n t o .  

F r o m  the m i d d l e  o t  the replacJr a u  i rre gu lar 8 h a p Q d  g r o o v e  l 11cltnes down· 

word to the ra.1l tn eacll dt rectIOu.  T h e  plate e x t ends over the o U l slde of 

the rail, and has two obUque channels which i n t e r� e c t  Ule groovt' s .  This 

part of the replacer 18 s u p p orted on the p a.vC!� a n t .  T h e  c aanneld eX1. e n d  

f r o m  tile center o f  t h e  rep lacer, and t [l �line down ward in each dlrec.tiun 
80 as to terminate at the bottom outside of the H trea.d" of t h e  rail, to le· 

celve the 11ange o f  the wheel of the displaced car, and to conduct I t  u p  to 

the center,and then down the longi t u d I n a l  groove to the r"l i .  By s l l g b tly 

modIfying the form o f  the groove s  and I h ng ' s  on the u n d e r  .Ide to 11t It t o  

t h e  r a I l ,  t h e  dt 'lplaced w h e e l  bet ween t h e  r a i l s  mlY be r t: p i aced i n  t ile S R w e  

manner. T � e l n ventlon m a y  he a p p l i e d  to the r a l l s  of e l t h t r  h o r s e  c a r  roads 

or to [he T ralls o r  locomotive road • .  
Impreved Wa tchma ke . ' "  '1'001.  

J ulius F.  Young,  O w a t onna.  Minn . - t h e  lo bj d: t  of  t h i s  invention 1 s  t o  

furn ish m e a n s  f o r  r e d u c i n g  the tc.nsion a n d  e l a s tici t y  o r  h � l r  sp rings of 

watch e !! ,  so as  to vary tke time or action o f  the watcll movem e n t  trom 

fast to BloW, as may be desired. There i s  an adj u q t a b l e  r e & t .  w h teh is de 

signed to hold between it and a stationary st�nd any dlameter o f  w a. t ch 

balance wheel with the hair spring and Da r t �  c o n n  c t e d  t h e r e W i th . l h t  

rest is adjusted b y  & fiuger scrE W. l' h e  balan c e  w h e e l  w i t h  t h e  h a i r  spring 

being thus con fined, the p n d  o f  t h e  h a.tr '1 prtng 1 8  taken hold o f  witn a pat 

ot pl ler.s and is gentI} dra w n  along under spr1n� clamps which are scrpwed 

down . These hold the h a i r  spri o g  fiat. t o  toe bed, S f)  t b a ' ,  w t th a B crape 

of any su1 table kind, the hair spring m llY be r e d u c e d  & 0  as to alter t h e  run 

ning 01 the watch from five minutes to an hour ", n j  a balf  i n  t w en ty·fou 

b o urs. When the Clamps are raiSE d ,  the haIr spring is all o w ed to s l I p  back 

by its own tenSion, so as to assume it� former dIameter, and is readIly 

recoiled. 
Improved HoII' Trap. 

James M. Overehiner and George M. O versbiner. Elwood. Ind . -Thi s ia 

." Improved trap for catchi n g  and holding hogs . In usl n l<  t h e trap, the 

end Is  opened ; and tne hog b�lng driven tnto tile tra p .  the l o wer end of & 
lever i l!! mo,· e d  out ward to o p e n  a s p lice large e n o u g h  for tb e passage of 

the b og's b ead. As the bog a t t empts to elilc , p e ,  tne lo w er end of the leve 

1 s  moved inward, chsping the hog's necK. and boldllli him securely, a pa'IV 

locking said l ever In plac e .  The h o g  can L O W  be convenient Iy o p e , a r,ed 

upon a s  d eslrod, tiler. bellig SUllable <levltes lor placlllg Ihe  ... ,D-al III 
prop.r pOllUoli. 
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Improved Miner's Candle Hold er. Improved Corn and Cottou Pl anter. Improved Standard for Vehicle •• 

James J. Martin. lI o u6t . n. T , x . -Tbls Is  a stanchion pivoted In a strong 
metal box adapted to be fastened to the side of the platform of the c .. r. 
The box 19 o pen at tlte top a u d  at one end 00 that the stan chIon ca.! be 
tnrned d o wn on Its pivot by the side o f  the platform to be out of the way. 
A spri n g  I s  arranged In eacb box to so act on the o tanchlon a .  to hold It In 
tb e nplight posltl< n ; aleo to hold It  when down. The tnventlon also con· 
ststs oj a metal b .. r on Ihe I n slde of the stancht on. extending from the plat. 
form ne.rly to the to P. and h .... l n g a screw bOlt .. t each end pa ssing through 
for clamping _Ide ooard. to the sta"chlon when IL temporary box Is  wantea 
for tbe p l  .. tform. Tnis bar dr .. ws back Into .. greave In the side of the 
post,  fiUbh w it ll the s ur1ace . when It 18 not to b e  used. 

Nens Lar.en .  Mill  City. C o l .  Ter.-A pin Is riveted In one end of .. bow 

.prlng . ..  nd pas.es tbrough the othor extremit y  so that the spring can 
'pread or move o u t ward freely. An el ongate d curved end of the spring 
forms a socket for tb e candle. WorklnK on tbe pin. In .Iml lar manner to 
tbe blade. of .. penknife.  are .. hook . an awl. and a blade. so that the miner 
I. tbu. provided wltb a convenient combination In.trument . 

Improved Miter Box. 
Calendar Potter. Bloomsburgh . Pa.-Tbe object of tbls Invention I. to 

con.truct a miter machine which m .. y readny be .et to .. ny deslred .. ngle 
for cutting the mol ding accurately and q ulckly wltb .. band saw. ILnd wit h  
out loss o f  t ime.  Tbe Invention constet. o f  a ptvoted saw guide . wblch Is 
made reversIble by a lever arrangement on tbe bottom of tbe bed plate. 
wbl le  .. second lever c onnection, o per .. ted from tbe oppo.lt e  sIde. anJ ua' s 

t b e  stops wblcb debe the angle of the s .. w guide with tbe central .. xis for 
cutting the rul ter • .  

W1ll1 .. m H. Grlmtb. J ones' Mill. Tex . •  a.slgnor to blmself and M .  J . Strlck 
l .. nd. same place.-The corn part .. nd tbe co tton part sf tbe b o p ppr .. re .ep· 
..rated by a parlltlon . In the cot ton b o pper Ihere are two .aw. on a borl · 
zontal shaft, over aDd. partly In the d18charae thrO! �t,  for forcing the cotton 
seed through and preve.,tlng tbe tbroat from clogging. lIy the. .Ide of 
t he.e sa wa Is .. spiked conIcal bloclr, alao on the sbal t. to worK the cottou 
.eed down to t n e  ."wS . TblB .haft h ... a pulley 0ut.lde of the hopper. on 

wblcb a belt works from .. pulley on Ibe drum sbaf t. to turn said .baft . 

I m proved Thill Couplinll. 
Ell  Quai n tance and Remns D.  H .. l e .  Transt tvl lle.  Ind.-This Inventton 

consl., s i n  a pecI'II" mode of supporting the sh .. fts so tn .. t the end projec· 
tlon of tbe plate. sb .. ll fnter and be embedded In the rubber spring.  It 
.. 1.0 conelsto In a novel  moJe of holdin g the rnbber by .. tongue projecting 
from the cro.s bar of &xle cli p .  The end. of .. T jonrnal pin form j � urnals 
In j a w s .  One jaw of each paIr  I. slotted from tbe top to tbe journ&! hole 
Iron plates, when the tongue o r  �uaft8 are turned to an uprfgbt pOSition, 
will  pass 1 l1rougb the Elots and allow the l ongue or sh"fl8 to be detacbed. 
Betwe.  n the j a w s  .. nd b ic k  of the journal pin a are pieces of India rUDber 
which are lor tbc puroo,e of preventing raL tllng. and .. re held In place by 
means of the t ongneB of tbe Clip bal8 a n d  :larrow ribs on the back sIde 01 
the '1' j o urnal pins. Wben the tongue or .bafts are In use. It  Is Imp ossible 
for them to bfcome det .. ehed. Byralslng them to an uprl"bt p osition they 
.. Ie dl,cvnnected In .. memento 

I m proved Saw Set. 
SylVB.llUH H!lrtlett,  'V estp 'lrt, � . ll .-Th8 I:I !L W  set 18  of the uHulI.l shape and 

materia l .  A D·shsped " .. ge plece Is applIed around the re .. r and 81des of 

the anvil .  auj u.teoJ by a scre w bolt and Bet nnt.  and I s  bed llrmly In posl· 
tion by a set .erew. so tbat tbe Bldewlse proj ecting front ends of the gage 
move fOf\! aroJ or b a ckward along tbe fore end of anvIl and hammer till  tbe 
gage I. set to tbe exact lengtb of Ibe teeth of tbe saw required to be set: • 

Improved Railway Rail Joint. 
Ansoll ll .  J ohnsen, \V&.sblngton, aesignor to L .  JonnBOD , Vlncenu l! s , lllti.  

-The e n ds o f  the ral i8 al e curved ou tward.ly, a nd i n  the apace thus formed 
is placed a metalhc tongu e .  The latter ba. centul proj ecting sboulders 
which form a support lor the top part of the ralls. Tbe top i>art o f  the 
tongue fOrms u contlnueus connectlon wltb the top part of tb e rolls. and 
flo l lows t h e  smooth p!\8sage o f  the car wheels, witbout battering or o ther· 
wh;e inj aring t b e  ratls. The raiJs, tongu e ,  and basc plate are ftrmly fastenen 
t o  t b e  crosstlc by s p iKes pl"ced Into groove. of the base tlange. o f  the r"lIs 
J.nd tougue, in the u.sual manner, ptltistng through perforations of the base 
plat e .  

Improved Wash lull Machi ne. 
James L .  Au.lln.  Little Ruck. Ark .-ln u.lng tbe macblne.  the driving 

roller I s  r .. lsed out of Lhe .ud. box by me .. n. of levers . ..  nd the clotbe. to 
ne washed are sprtiad upon the exposed part of an endless ap1"o� . The 
roller l S  lht!� l o w ered upon t hem, and as it J8 revolved the clothes are car· 
rlen oeLween ap rons and two otber .ets  q1' roller. . The clothee are made 
to p .. ,. beneatb the d rlvlug roll er. and are again carried In between the 
endl <os .. pron • •  and wlll tbus contInue to clrculde until thorougbly 
cleanBed. 

improved Comhined Lamp Collar and Shade Holder. 
George W. Hadfield.  Brook lyn. N .  Y.-The coUar 18 applied In tbe usual 

w .. y.  The shane holder I .  �tH« n by sup ports to a b�.e rlng. whlcb I.  made 
of such a size a& to fil upon tt}c coilar.  Upon t he . o u ter surface of the lat 
ter .s  formed a .cr. w t bread. IlltO wblch lit. the scre w thread cut upon tbe 
Inner .urface of the base ling o f  tbe sbade b o l der. By tbl. mean> tbe shade 
b o l der will be Ilrmly .. n d  .ecurely connected with tbe lamp In .uch a way 
as to b. entirely Innep<n dent ol the burner. and allow tbe burner and cblm· 
n ey to oe convenIently at tacbed and detacbed and replaced Wl t l  new ones 
without dletur blng the sbllde hold«. 

Improved Clothe.. Frame. 
Lafayette Mage e .  Olean. �. Y.-Thls I nv_n Llon couslsts of clothes raok. 

"dapted to be suspended from IL ver tlc .. l wall. and composed of .. .  erle8 of 
p OlaHel boors j o l ned by horizontal rod,. The two clotbes · s uspendlng fram&s 

m.� b. Bet In an I n c U n e d  position. tbe upper .. nd o verhangIng frame being 
.uj/porled on the lower one. and both folding IOl:etber when not In use . 

Improvod Hat Ironlnll Machine. 
Au lolll.e U l raux, Olange, a n d  Louis 1>rovoll., N�w ark, N. J . -'1'hhl iuven

lion conalsts of Irons suspended from balance le vers by llexlble j oints. and 
of lever. arrange d  on .wlnglng supports In such a manner tbat the labor 
o f  presenting and h o l o lng the Iron. to the work I. m aterl .. lly le •• ened.  

.. nd the Irons can be appHed ILnd the pressure relrulated to better .. dva n· 
tage . 

I mproved lUltten. 
Jobu I • .  Wblttcu .. nd J.  Hermon Whit ten. Burlington. Vt .-Tbe .. sentlal 

featUre o f  this tnventl oo: 1. l u  so cutting the p.rts a. to form the mitten 
or glove wllhouL a beam on the pa lm or tuner 8id.� of the tbumb, Bnd so as 

to bring I ll e seam on thc out.lde of tile llnger, and aoove tbe ball O f  the 
thum b .  

I mpro ved Safety Guard Watch Chain. 
Robert A. Jobnson. New York clty .-Tbl. ls a useful device for connect· 

iug a watch with a guy.rd or chain in such a way that the watch cannot be 
dctacbed oy t w isting 011 tbe ring from the Btem. It con.lsts of a short 
extra casiD , one ellli of wt. lch i� a ttacl1 ed to the gu.,rd near the ring, and 
Its ot�er end Is .e cure d to tbe s t e m .  By tbt.  co nstrnctlon •• hould a pick
pocket ge t bvld of tho w .. tch and twIst 011 t b e  s tem ring. the safety cbalD 
wUl . t I Il hold tbe watch securely connected with the guard. so that It can· 
not be calried ,,If. This w 1l1 prove of v .. iue to people who .. re obUged to 
do much IraveUng In � c w  York .treet cars. 

Improved !'iewinlr Machi ne Treadle. 
D .. nlel E. LIll,s. J .. ckson. lIiich.-A movable footbo .. rd Is attached to a 

cr .. nkeli rod • •  o .. s to .bUt on It cros.wlse the lengtb of .. slot, In which Is 
.. bindIng ticrew for boldlng It In any .. dJ ustment. Guide rods .. tt .. ched to 
the footooard slide tbercon. The adj ustment Is  made to .. llow tbe opera. 
tor to 110 place bls feet upon tile board as to work It either by .. swinging 
leg mov.ment or by an .. nkle movement . 

U nproved Medicine Droppel·. 
Dennl. W .. rner, Londo n .  O . -A rubber oulb clasps the neck of the bottle 

with I ts open end. and bas a dl.cbarge tube pllLced at one .Id. and near the 
front end . Tbe latter h a s walls parallel on tbe Inner Bide tbroulrb out It. 
e ll gtlJ , the end tetng a fiJ.t surface or a little concave, and at a right angle 

to t h e  aXIs oj  tbe bUlb. Tile devte. drop. by pressure. tbe 8ame sized tube 
.. nd call1J.. r dloppI D g equally well all degree of lIuldlty. from sirups to etber 
.. nd cbloroform ; It also en .. bles tbe operator to time tbe frequency of the 

-drops,  so as t o  make an accurate count. 

Improved Excavator. 
Ignacio Arcos, San An tonto,  Texa s .  ·-l'bls l n v 6nUon consistl in a scoop 

suspend. d In aoj us t able support. by cbaln s to a cr .. nk axle provided wltb 
arms, to the eXlrem l t l e s  ot w h i. c h.  a r e  attacned ropes t h a t  a r e  wound around 
a windlass. Said .coop I s  raise d or lowered tbrough the .. gency of the 
.rms att .. ched to tbe c .. nk axle in connectlou with tbe ropes .. nd wind· 

lass . and tbe apparatu., a. tbus described. Is supported upon wheels pro · 
vlded wltb sbafts. 

Improved Apparatns for 8teaminlr Grain. 
Wllllam C _  Knox and Jo,lab N. Knox . E v&usvllle. Ind.-In thl. device. the 

wheat t. sUbJ - cted to tbe actlon of steam as It passes downward tbrough a 
cylinder. In tbe l .. tter Is llrst .. hopper, then .. conical plate, .. pex up ward. 
then another b o p p e r .  another plate. an d .o on .tbrougb .. nd over wblch por· 
tlons tbe graln passE s. altern .. tely co ntr .. ctlng and expandlnlr In lis 1I0w. In 
tbe tube whlcb supports the conical plate. are made aperture. througb 
whicb steam Is conducted to tbe Interior of tbe c1 11nder. 

I m proved Cand lestick for Chriatmas Trees. 

I m proved Pump. 
William Urqubart and J o h n  U. LiVingston. We.t Hoboken. N. J .-The 

pumps may b e  double or single .. ctlng .. nd Of any approved kInd ; but It 18 
e .. entlal tb o t  thy all connect alike WIth the suction .. n d  dl.cbarge pIpe •. 
Tbey are seoted on a pl .. te. which bolts to .taud .. rds: .. ud b". a .lo t throullh 
whlcn a .uction pipe proj ects ; .. 1.0 branches conuectlug tbe suction with 
tbe out.lde pumps. fa.tenlng tbem by a washer .. nd nut applied to tbe 
.uctlon from below. 

Improved Can for Cooliulr Milk durlnlf TranlPortation. 
George W. Fluke. Mount Plea ... nt.  Iow ... -Thls h an Improvement ou .. 

milk can patented by tbe .ame Inventor. March S. 1814. N o .  148.114.  by whlcb 
tbe Ice cbamber may be made In smaller size. s .. vlng space In sblpplng tbe 
call B ,  and a180 the ice consumed be cODslderably economized.  The Imp rove
ment consist. In prov l o l n g  t b e  Ice cbam ber of the milk can with an In.lde 
l inIng of wood .. t tbe oIde wall. top. a nd bottom of tbe ... me. witb tbe ex
ception of tbe porti on of tbe maIn can luslde o f  tbe Ice cbamber. Tbe In· 
cHn e d  false b ottom I s  grooved at tbe under II de for conducting tbe melted 
w,,}er to the exit opeDlng of the true bottom. 

Im proved l u klulr Apparatus. 
· Gllbert E . Jones. New York clty.-Thls Improve ment consist. In t h e  

com bination of one or more mov .. b l e  blades w l l h  t b e  duck roller. ForeIgn 

substance ••  whlcb tlnd tbelr way Into the 1nJ< founta in. are apt to collect 
on tbe under , Ide of tbe knlle and form p .. ds which pres . ..  galn.t the roller 
snd wipe olf the Ink from the surface thereof.  Tbe elfect oftbe movement 
of tbe blades added between the roller .. nd knife I. to dislodge the pada 
before mentioned. thu. lnsurlng the .upply of .. n even llim of Ink to the 
roller.  

Improved Chnrn Dasher. 
Jobn E .  Shelton. Rlckman's MIlls, M o.-To .. sbort vertical tube are se· 

cured two parallel dlsks.ln which .. re formed numerou • •  mall ' q uare hole •. 
The outer edge. of the dIsks are connected b y .bort verttcal bars. T o  
t h e  cen ter of these and to t h e  t u b e  a r e  pivoted horizontal radial r o d s .  to 
wblcb "re secured pl .. tes. whlcb .. re m.de of such .. size a. t o  turn freely 
between the disks . The h tter are .. Iso perforated . By tbl. means tbe 
mllk l .  tlnely dlvlded . ..  nd Is tbrown Into n umerous currents .. nd counter 
currents. bringing the butter In .. very .hort time . 

Improved IUumiuatlnlr Roof Plate. 
NIels Poul.on. N e w  York clty . -Thl. Invention Is an Improvement In 

Ulumln .. Ung plate. for roollng purpose ••  and con.lsts I n  providIng tbe 
sbauks of tbe bull's eyes wltb lug. Incllued upon tbelr upper side. t o  .. d .. pt 
tbem t o  be tlrmly clamp ed to a met .. 1llc plate In openings lu wblch they 
are Inserted. 

Improved EIrIr Carrier. 
William O. Strong. Ypsilanti. MICh .-Egg carriers formed of slltted aud 

Interlocked paper .trlps .oon become u.eles. In con .equence of tbo pro· 
Jectlng end. of tbe strip. beco:alug broken. And wben the .lIts of each 
s l rlp .. re on one .Ide thereof; Instead of being alternately arranged. It Is 

Impos.lble to raise the carriers from tbe I ray. ln which tbey rest without 
disconnecting all or part of tbe stri p . .  T o  remedy the.e .. nd other o bj ec. 
tlons, the Inventor connecta the projecting ends of the otrlp. to the side of 

the exterior crosa .trlp. by me .. n. of linen. muslin, or other Bultable 
f .. brlc.  

I m p roved Plow. 
Julius Hartmann, Gllman's Point. Ky.-The mold bo .. rd. are b lnged to the 

.hare. wblcb Is n .. rrow and nearly vertica l .  When tbe .b .. re Is turned to 
one side or tbe otber. tbe moldboard a are tbereby a dj usted Bt dltterent 
a.lrles.  one to act as a landslde .  tbe otber to t urn the furrow like an o r dl ·  
nary moldno ord.  These parts .. r e  secured I n  any adj ustment b y  means 
of a lever and notched arc bar. 

Improved Composition for Em ery WheelM aad Whet8toneM . 
haac Buttertleld. Wel •• port.  Pa .-Tbls Invention consl.ts In tbe combl. 

uatlon of the a.be. of Dark with a cutting grit and cementlnl: mlLte rlal . ln 
tbe manufacture of emery wbeels .. nd whet. tones for the purpose of form. 
Ing .. stone of etHclent cutting po wer. tbe frIable a.h performing t b e  
mecbanlcal function of., f a l l i n g  o u t  of t h e  Interstices a. t h e  s t o n e  wears 
aw .. y. and thus leaving expo.ed a sbarp cutting .urf .. ce. 

Improved Rub Roll for Condenser C a rds. 
Alonzo Heaps, Darby, Pa., assignor to hlmself and Enos VerlendeB, same 

place.-Thl. Invention conalsts of .. tube bavlng tbe fe .. ther or apllne 
formed on It.  and so con.tructed tbat It lit. ou the .plndle of tho rub roller 
nicely. It Is so cured by .. nut o r  other mean ••  so that It caD be re .. dlly 
tAken olf .. n d  anotber put o n .  A new featber c .. n .. Iso be put on wben the 
old one I. worn out. wltbout disturbing the .plndle . 

Improved Hay Cart. 
Jobn Rumrill.  Salina. Kan . -Th1s Invention relate. to mean. whereby 

hay. after having been cured In winnow. may be raked and carrie d  to the 
stock by one c )nlinuous operatton. thereby greatly le.senlng the usual 

labor .. nd the customary w .. ste by hanllng It  or by dragging It with horse. 
and clrcumj .. cent ropes or chains.  

Improved Railroad Bed. 
George Pott •• Unionport. O . -Tbls Invention consists In .. continuous 

elastic bed for .. rallro .. d rail. wblch <llspense. with 1L11 ordinary forms of 

f"atenlD gs for tbe s.me, and .. l Iows l t  free vertical movement. To thla 
end, the Iron ralls reat leullth wise on wooden sleepers, and .. re .. cured by 
ch .. lrs which .. re bent In w .. rd .. t the top to form lI .. nges tllat bear on the 
base of the nt!. Tbu. the rail Is conllned only between the top of Ibe 
chalra .. nd the wooden Bleepers . 

] mproved C ar Coupling. 
!lfartln Kurtzeman. Cr.stlne. O . -Tbl. Invention rel .. tes to tbat cla.s of 

car coupllngs wherein tbe coupling pin I. held up by a .lIde until the 
dra wheads of two cars come Into coillalon . ..  nd .. re automatically coupled • 
the object being to relie ve car couplers from tbe usual peril of their occu . 
p .. tlon . Tbe Invention con.i8t. In .. n uncoupler of .. very peculiar con· 
• tructlon. and whlcb seem . ..  dmlrably .. dapted to .. ccompllsh Its p ur. 
pose. 

I m proved Screw Plate. 
Geortre D .  DeaD . New Yorl< city. aa.lgnor to Frank G. Green • •  "lI1e 

place.-Tbe obJect of t bls Invention I s  to (urnl.h .. convenient and etHcl ent 
meaus for cutting screw threads on g .. s pipes, In Ihe operation of putting 
such plpes luto bui ldings. The Invention consists l u  .. screw or d i e  pia Ie. 

In which are comblned .. ll the standard .Izea .. nd threads used for the pur
pose. wltb a guldc for e .. ch die. the die. and guide bole. being arranged In 
• convenient .. nd compact form. 

Improved Whlmetree. 

George W. Roesslng. C1:.I<ago, 1ll.-1'h1B I s .. candl<sUck. tbe .ocket of 
which I. comp osed of a co!l and the lastenlng device of .. stem. the latter 
being ana ngl d  to crou tile IP&OO .. t tlia ��tt�DI. ot tlie CIII!. til forlll .. IUP' 
"lIrt tor tlie_�,u .. lle . 

Harvey M. Kelley. Irving. Ill .-A strong ring lit. upon tbe end of tbe 
whltHetree. and has an eye formed upon tbe one side to receive a bOok. 
Upon the forw .. rd and back .Ide. of tbe ring .. re formed straps extending 
alonl' and titling upou tbe ... bltHetree.wblcb bave upon their endl ln wardly 
projecting prongs. wblcb e n ter tbe wood and preveut the clip from belnlr 
dr .. w n  off. A band Is slipped np"n the whimetree . ..  nd Is de.lgned to llt 
closely upon I t  near Ihe e n d s  of tbe straps and closely conIIne the lame In 
place. It Is secured In place by a .crew. 'lhe eye o f  tbe hook Is made 
open, aud wltb It I eud! taperIng and overlapping eacb otber. Tbe llag 
qe.a.tId ItraPI are east of malleallle troll. In IIRQ p4eee • 

Improved Planter, C u ltivator, aud Stalk Ch opper. 
Johu L. McCaleb. At .. ,cos ... Tex.-In the middle part of the axle Is 

formed .. bow. so that I t  may re .. dlly pas. over tall �lant8 wltbout break· 
ing or tDJ aling them. Beams are secured to t he ax' c  and pass oack paral
lel wltb eacb otber . ..  nd at rlgbt angles witb the axle for a .hort dls ta�ce . 
.. nd .. re then bent outward .. t an obtuse angle . The rear part. a re held by 
an .. rch .  In tbe top of wblch the han ales are Inscrl ed. The rear parts o f  
t b e  bandies .. r e  beld at t b e  proper e levatI on b y  a U· .haped brace. t b e  b o w  
of w hlcb Is secUled to t b e  arch. T b e  f urrow I s  opened t o  rccelve t h e  sF e d  
by tbe p l o ws. w b l c b  a r e  bolted to st .. ndords wblch sw ing u p o n  t b e  axle 
and tb" I n clination o f  wb : c h .  and COll"e quently tbe dep t h  to wblch the 
plows enter the ground,may be regul .. ted .. t will.  10 adj uBting the macb l n e  
for u s e  as a CUltivator, t h e  furro wing plows, t h e  shafts a n d  hoppe ' s , and 
their attachment8,  are d etached, and three or more standards, provided 
with suttable plo w s ,  are placed upon each of the beams. To the rt'ar e n ds 
of tbe beam. are det .. cbably attacbed standards. having outwardly pro · 
jectlng Journals formed upon tbelr lower end. to receIve tba small wheel. 
by wblch the rear parts of tile macblne are .upported . 

Im proved Hor"e Power- I mprov.,d Balinlr Pre"". 
Pett:r K. Dedertc k , A.lbany, N. Y.-Th e first ts an lmprovement 011 an inven·  

Hon patented by the I:;Sllle i nventor, June 25,  llfi:?, which was a plan for 
ILrranglng tbe shlvPlug connection. wltbln a boll o w  j o urnal.  on which re 
volves t h e  l .. rge drive wbeel. havlD g the drum arranged under I t .  T h ., 
bore I)f said w h eel was made large and fitted 011 u hollow tltaUon ary c e n t e r  
or j o urnal . In t b e  p" sent InH n t i u n  tbesame plan Is made available for. 
furtber slwpUfylng sucll machine ••  and e conomizing space by greatly 
enlarging tbe central opening <ll tbe hollow stationary center cIrcle. so 
that the drum I tself Is placed wltbln the bollow J ourllal. and tbe hlgbt of 
tbe m .. chlne thua materlILlly lessened. Hence. tbe Invention ronslsi. of a 
statlon .. ry circle or bollo " center withIn wblcb Ihe drnm Is l ocal ed, and 
wblcb forms the jo urnal for tbe wheel. T b e  s.me Inventor bas also d e 
vised a n  Im proved baling press.  which I s  part i c ularly adapted t o  baling 
cotton, in conseqn ence o t  the pressed material being open to rrcelye the 
cloth .. fter pas.lng from tlte pre •• bOl:o The cotton I> depOSited Into a 

bOI>per. whence It falls of Its own gravity Into a pre., b o x  .. nd Is for".d 
against .. head by a plunger. wblch Is o perated by an eccentric tbrougb u 
con necting p lt m .. n . Any �o tton overlapping the plunger Is folded dawll 
by a roller .u.pended by springs I n  the end of tbe h ,pper. and passes be· 
hind .boulders. wblcb may be formed with teetb, which prevent It. return . 
This operatlou Is repeated until t b e  bale I. built up In sections, bavlng all  
of Its .Ides clear of all obatructlons for p utting on tbe clo t b .  Tbe bale . 
ILfter beIng tied off. I. removed by sl .. cklng b .. ck ou the friction bead.wblch 
la tben placcd against tbe front o f  tbe pre,. box. ready f�r tbc next 

oper .. tlon. 

Improved Seed Planter. 
Jobn John.on. of Perry. and Luther W. Ingram and J ohn Harper. of 

Naples. IlI . -Tbl. lnvention Improve8 the conatructl on of the .eed phnter 
for wblcb letters pate"t No. 28.490 were I.oued to John J obnson . May 29. 
1860. The front fr .. me consists of two cross b .. r ••  connected D ear tbelr 
ends by two longitudinal brace •• to the ends of the former of wb lc h  run· 

ners are bolted. The lower parts of the latter are rece •• ed to receIve rotary 
cutters, which cut through rootll, Bods, and otb er obst ructions, ao d t hu s  
prevent the seed-dropolng device from catcbln g upon I b.m. Uron tbe 
runners ILre formed double share plow •• by wblch the furrow Is op ened to 
re"elve the seed, wblcb I. IntrOduced tbrough a vertical hole I n  said run· 
nero . Tbe .eed then fall. upon the wide llat p .. rt of tbe furro w before any 
aol1 can fall In.  The upper parts of the runner. are reces seu to receive 
hopper ••  wblch are pIvoted by .. rod screwed Into the runner. Tbe upper 
end of the rod pa.ses to tho dropper's oe .. t . ..  n-d Is  secured by a nut. By 
sultaDle mecbanlsm .. boy. sitting upon tbe aeat. c .. n readily vI brate tbe 
hoppers to drop the seed. The bottom of tbe bopper bas two boles fOl med 
tbrough It. of such .. alze aa t o  contain enouab .eed for a blJl. and Is 
recessed to receive a small ctrcular "late-, whtch bas two n o tches cut t n t u  
edge. at .. little distance from eacb otber. to allo w t b e  seed to pa.s throuKb 
10 the hole. In tbe bop per bottom. Tbe part O f  tbe plate bet ween t b e  
notches I .  placed directly over tbe hole, througb wblch tbe seed pas"s t o  

the ground. s o  a .  t o  serve .. s a cut-olf. to prevent any more .eed being 
dr�pped at .. time tbau enougb to 1111 one of tbe bole. In the bottom o f  the 
nopper.  The sides of tbe furrow .. re pres.ed In at t b e re .. r o f  t b e  plow. by 
tbe conc .. ved rim. of tbe wheels. whlcb pre .. the .011  down upon the ' eed 
and form a l o w  ridge along the row .  

Im proved Cotton Plauter. 
W illiam T .  Hulr. Atlant .... Ga.-The re .. r and lower end of .. .  hoe res" in 

a notcb In the upper part of a spout. which p ... se. do w n  b e t ween . 18 
aecured to. and supported by bars pivoted t o  the rear uprights . Tbe bal . 
re.t lu Inclined grooves In tbe sl1e. of tbe spout.  are clampeu to the same . 
and are bent Inw .. rd aud forward. so tbat tbelr forward end. may be upon 

aDd close to the oppos1te slaes ot a wheel,  aud may rest upon the tran s.  
verse pins . which .. re passed tbrough the S�ld wbeel a t  .. little dl.tance 
from its rim . By thl. construction. as the wbeel revolves. tbe . uds of tb e  
bars drop from o n e  p i n  to anotber. wblch jars t h e  .pout a n d  sho e .  and 
cause. the .eed to pass out regul .. rly. 

Improved (;hurn. 
Asa p .. lmer. La Cygue. K .. n .-Th l s  Inven t i o n  rel .. tes to .. n osclllaHog 

churn box. h .. vlug vertlc .. l sprlng supports. and secured t h ereto by cl  .. mp. 
Inlr devices . A lever I. detachably secured to tbe upper end. of I he .prlngs 
In such a posltlon .. s to bear u p ,n b .. rs on the cover. a n d  tbus h o l d  tbe l .. t .  
ter down . and .. t tbe same time bold the cre .. m box I n  place upon the 
.prlng •• Tbe d .. sber l a  formed of a series of slats. let lncllned . In oper .. U"g 
tbe cburn . lt ls moved baclt .. nd forth ,which cause s the milk 1 0 pa.s rapidly 
from one end of tbe box to the otber through tbe dashe : . t he InClinati on 
of the slat. throwIng It Into numerous curronts and Into violent agi tation . 
brtnglng the butter lu .. very short tI ne. lhe box Is easily o.cIlia ted . .. 
sUght push being all tbat ra required to keep It In motion. 

Improved Foldlulr Cot B edstead. 
Wer dell Wrlgb t.  Phrenlcl ... N .  Y.-The legs .. t eacb f n d  are c o n n tcted by 

a tran.ve .. e r .. ll .  and are pivoted to the sI de raUs so that they w ill read i l y  
f o l d  b .. ck agaln.t I be luner sides of t h e  sIde ralls .  Wben I he oedstea 1  Is In 
ule the legs a t  .. n d  bracing. and .. re supported by tbe held and foot boards . 
tbe end pieces of whlcb have projections wblch enter mortl.es lu Ihe legs . 
Tbe foot board I. plvoted • •  o that It w1ll fold down between tbe sIde ran • .  
The head may Blso be plvoted .o as to fold In .. S Imilar m .. nner. By mean. 
of .. projection on the head .. nd foot boards.tbe l egs may be more perfe c l l y  
supported than they wouln be by t h e  r .. 1l8. 

I m proved Tru"s. 
William Sblelda . Mount SterllDg. Ill .-Thl. Is a conveniently .. n d  easily 

applted a& .. l tru •• or baudolre (or the purpose of t,eatlng and curing s u c .  
ce.sfully dlsea8es o f  the rectum. 

I mproved Ore "Separator. 
Pentecost J. Mitchell. Brlgbam city, Ut .. h Ttr . . .... Ignor t o  blm.elf and 

Josepb E. Gay. New York clty.-The vat I.  mounted on an uprlgbt fra m e .  
under .. n overhe .. !I · fr .. m e .  T b e  oleve, whIch I. suspended In the v .. t f1 0m 
a rock sh .. ft. drops. wben let fall, ou b .. rs .upported by spr!> gao Below 
the sieve tbe vat la  hopper.shaped, with p .. ssalre. t b rougb It .  havlnl: 8n 
adjustable gate . Below the vat Is • receiver. I n to wblc b tbe matters f .. l 1  
t o  b e  conducted I n t o  t h e  uDper compartment o f  a d.scendlng rectproca t l " g  
car. The materials t h e n  pass tbrough a contracted pasE8Ke, o v e r  an amal
gam .. tor and Into a b .. ,ln. over the top o f  tbe lo .. er end o f  which t •• e l Ight 
matters pasa olr wIth the w .. ter. leavlne ore. not pre v iously coll ,cted de. 
posited In tbe bottom of the ba.tll. Tbe .Ieve moy be HHed UI' at any time 
above the top of the vat by .. lever. and be .1Ifun� forw�rd over t he sIde of 
SIll va' ud W\8l1 l1»w!lld til Ito cllBlled. ut "', GQ&l.ul1. .. tHJ. III�W¥ 1& 1  t ;  
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For S�le-One new side wheel Steamboat, 
50 f e e t  long-on e propeller (new) , 25 feet long, by S. E .  
Hartban, Worcester, M a. s s .  

The Pickering GO\'ernor, Portland, Conn. 

Putent for sille l o w ! Brooks' Steam Cloth€ s  
Washer. Age uts wanted.  'V m .  R. Brook.s, Pb elps , � .  Y .  

Tuck's Patent Piston Packing. Address 
Gutta Pcrcha. & Rubber M'f 'g CO.," 26 Warren St , N . Y .  
For Sale-100 fine DieB and 2 heavy Presses 

fO" st.mp(ng medals .  12,OOO -cost over $6,000 . Address 
304 South 20d St., Phlladel p b i a ,  P • .  

Cobalt and Nickel Salts and Anodes, the 
bef.'lt coattng for all metals, with in struction s for E l ec
tro-platt ng. Chromium negative plates for battertes, 
tbree cents per �q u are inch, and batte ries for all pur· 
post's ; tile best k n o wn for power and constancy. G. W. 
Bearddlee, n2 Plymouth St . ,  Brooklyn, N .  Y. 

Wan t ed-'1'he address of Parties manufac
turi n g  machin ery for removing night eoll . Fletcher & 
Hubba r d ,  O m '!l ti a ,  N e b .  

For Sale-A valuable plltent right. For par
ticulars, addreee E. P .  c., 1607 Spring Garden St. , Phl la.  

A Hoon to Manufacturenl-A Pulley that 
uees lJO Key � ,  Key�se8t8, Set-scre ws, Bolts or PlllS'-that 
caunot inj ure the 8moothe�t  sha.fttng.or be thrown out or 
balance i n  fasteni ng.  One pulley .sent on trhl t o  Bny 
part  o f  the U. S . .For dt'8 �rl ptton and address, sec this 
number ScIentific Amf' rtcan. 

Wanted-To establish a Manufacturing bu
s!"e.s (n the We.t . WII( purchase the right o f  some good 
article, or aarntt B partner. S .  & Co . ,  Box 1182, Fort 
Way n e ,  Ind. 

A first class MllchiniHt and 'l'oolmaker wants 
a pp.rmanent situat ion . ArjOrt� � 8  Th . Alberti, 22 Eldridge 
St. , �ew Yor k .  Best l{efer cnces given. 

The Haskins :\Iachin e  Co. Boile rs are all 
tested .nd i n sured by tbe Hartford Steam BOller Inspec
tion a n d  I n surance Co. Wareroom. 46 Cortlandt St.,�. Y. 

Habbitt Metals-For the very be�t, �end I n  
V G tHl rd & M urray, Iron and BrssR Foundel B,  :iOth and 
Chestnut Sts. ,  Plliladel ph( a ,  Pa . Write for Circular s .  

For Smal l sizes of Screw Cutting Engine 
La.thes,  address St,ar Tool C o . ,  ProvI dence , R . 1. 

Vertical Tubular Boilers, all sizes. Send 
for reduced price Hst to Lovegrove &; C o , PhUa . ,  Po.. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 M Ul fay St . •  N e w  York . 

S u re cure for Slipping BeltR-Sutton's pat
ent Pulley Cover Is .. iirranted to do do uble the work 
before t n e  belt wl1l s l ' p .  See ScL Am. June 21st, '1878, 
P. S89 . eClrculars free. J. W. Sutton, 95 Liberty St ., N .Y. 

Linseed Oil Prl'sses and Machinery for 
S • .1e. Perfect order. Very cheap. WI lght & La wther, 
ChIcago, III . 

Gas and Water Pipe, Wrought Iron. Send 
for p rice Ust to BaUey, Farre l l  & Co . ,  Piltsburgh, P • .  

Forges-{Fan Blast), Portable and Station. 
ary. Keystol, e  Porta b l e  Forge Co. ,  PhUailelphia, Pa. 

Boilers and Engines, Second Hand. Egbert 
P. Watso n . !� CHII St .• N e w  York. 

Taft's Portable Battls. Address Portable 
Bath Co . ,  "..56 South Street.  New YorK city. 

For Surface Ph.ners, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low
ell, �11l88. 

For economical Vertical Stealll F.ngines, go 
to t h e  Haskins Mocn(ne Co.  46 Cortlandt St . •  }:ew York. 

'fhe "Scientific American" Office, New York, 
Is lI t t. e d  w l t n  t h e  Miniature Electric Telegraph. By 
touching little buttons on the de. k 8  of tha managers, 
s i g nals are sent to pt:rsoDR in the: various departmen ts 
o f  the estabUsnment. Chcap snd ell·ecttve . Splenilld 
for sbops, oftlces, Qwel1tn gs .  Works for any distance. 
Price f5. F. C .  Beach & Co., �6:l Broadway, New York, 
Makers. Send for free (]]ustrated Catalogue . 

All Fruit-can Tools ,It erracu te, Hridgeton,N.J. 
Brown's Coal yard Quarry & Contractor's Ap

para tus for ho(stlng and conveying materials by Iron 
cabl e .  W .  D .  A n drews & Rro . ,  4l! Water St.,  New York. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mas!., for circu1ar. 

Lathes, Planers" Drills, Milling and Index 
Mactt\nes . Geo. s. L(ncoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. Address 1Jnlon oon MillS, Pittsburgh, Pa., 
for ltthograph , e l c .  

Hydraulic Presses and Jacks,  new ana sec
ond hand. E .  Lyon, 410 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
addr es. MUo, Peck & Co., N ew Haven, Conn 

Small Tools and Gear Whee l S  for Models. 
L(st free. Goodnow & Wightman,� C ornnlll, Boston,M., 

The French Files of Limet & Co . are pro
nounced superior to all other brands by all who use 
tb em. DeCided exce llence and morterate Co.t have made 
tbese goods popular. Homer Foot & Co.,  Sole Agent. 
for America, 20 Platt Street. New York. 

Mining, Wrecking, Pumping, Drainage , or 
Irrigating Machinery, for sale or rent. See advertise
ment . Andrew's Patent, Inside page. 

Automatic Wire Rope R. R. conveys Coal 
Ore, &c . •  without Trestle Work . N o .  34 Dey stteet,  N. Y 

A. F. Havena Lights Towns, Factories, Ho
leis.  and DwelUngs with Gas. :l4 Dey stroet, N e w  York. 

Be�t Philadelphia Oak Belting and Monitor 
Stitched .  C. W. Arny, M anufacturer, �OI & 303 Cherry 
st ..  Philadel phI a .  Pa. Send for c(rcular. 

Temples & Oilcans. Draper, Hopedale, Mass . 

Dean's Steam Pumps, for all purposes ; En
gines, Bollers, Iron and Weod Working Machinery of 
all descriptions. W. L. Chase & Co., 93, 95, !n Liberty 
Street.  New York. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage . See occs-si onal advertisement on out
s(de page . Send Postal Card for CIrcular and PrIce List. 
Emer son. Ford & C o . ,  Beaver Falls. Pa. 

Iron Roofing-Scott & Ce.,  Cincinnati, Ohio. 
Price only three dollars-The Tom Thumb 

ElectriC Telegraph. A compact .... ork(ng Telegraph ap
paratus. for eendlng messages, making ma&'tlets, tbe 
electriC IIgbt, giving alarms, and varlons otber purpoeee. 
Can be pnt in operation by any lad. Includes battery, 
key and wires. Neatly packed and eent to all parts of 
the world on receipt of price. F. C. Beach & Co. , 268 
BroadwaY,New York. 

Millstone Dressing Diamond Machines
S(mple, ellectlve, econom(cal and durable, glv!Dg unl· 
ver.al satisfaction. J. Dlck(nson, 6! Nassan St. , N . Y .  

Rue's " Little Giant" Injectors, Cheapest 
and Best B<ltler Feeder (n the market. W. 1.. Chue & 
Co. , 93, 1Ili, 9'1 Liberty Street, }; _ York. 

Keuffel & Esser, largest Importers of D;��� 
ing Mater(als. have removed to 111 Fulton St., N. Y. 

Portable Engines 2d hand, thoroughly over
hauled,at " Cost . l . H . Sbearman. 45 Cortlandt S t . , N. Y. 

Stencil Dies & Steel Stamps, all sizes. Cata
logue and sample. free. E. M. Douglao' Brattle boro', V t .  

Buy Boult's Paneling, M'lulding, and Dove
all(ng MaCh(ne . Send for circular .nd sample of work. 

B .  C .  Mach'y C o . ,  Bat tle Creek. MicR . .  Box :lll. 
Engines, Boilers, Pumps, Portable Engines 

Macblnlsts Tools . l ..H. Shearman, 45 Cortl.ndt St., N.Y. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & WIlUams. cor. of Plymonth & Jay,Brooklyn,N.Y. 

Protect your Buildings-Fire and Water
proof ! One coat of GlI n e s ' slate paint 18 equal to four 
of any other ; J t  nIls up all holes In shingle, felt, Un or 
Iron roofs-n ever cracks nor @cales oft ; 8tOps all leaks, 
and Is only rIOc. a galJon ready for uFl-e . Local Agents 
waD ted. ::,cud for tes timonials. N. Y. �late Roofing 
00 •• 6 Cedar St . ,  P. O. Box, 1761, N. Y. 

A. G . says : I have a small sectional steam 
boUer, made of galvanized sheet iron 1 ·16 of  an inch 
thick . It 1 s  made in the best manner, o f  good tron t 
thoroul!hly eoldered and r(ve t e :l.  How much pressure 
to t h e  sqnare l nch w!1l It stand ? How large a cyl!nder 
can I m ake for my engi n e ,  to run 200 revoluti o n '!  a m i n 
ute ? H o w  large a safety v a l v e  shoul d I have ? H o w  
large . balance wheel .hould I h a v e  � A. T h e  bOiler 
w(l\ Bafely sustain a presrue oi 40 lbs.  per square Inch, 
I f  w ell bunt . Calcul ate th e number of square feet of 
heating surface th&.t i t  contafns,and allow

"'
15 square feet 

for a horse l,ower In t h e  en�l D e .  Y"ou can then propor
tlOn your engtne Rccordfng1y, by ru'es that we _ have 
frequently gt ve,n 1n formt!r answers. 

J. B. asks : What is cODsidered a good re
sult as the temper&ture at which the products of c om· 
bustlon esca p e  tnto the .tack ? A. With natural draft,  
the gaseo should l e ave the boller with about the tern· 
perature of the steam. Your other questt ons can only 
be properly answered by a m&nufacturer. 

T. J. M. asks : 1. Where is the greatest 
pre. sure on a boner ? I f  I take a barrel and 1111 It with 
water, and Ihen put In several  p o unds o f  gold I n  the 
bottom, a n d  attach a pipe t o  the t o p  o f  the barre l ,  a n d  
r u n  (t  up IIfteen feet  t o  the b o t t o m  Of a reservo i r  full 
of water, where would the greatest pressure he ? A. 
On the bott om In eacb case, that (s, It we have the cor· 
rect idea in regard to tne second q uery. 

M. F. K. asks : Will it take any more pick
ets to go over a mounta i n  25,000 feet high tban (t  will to 
go across the base of the same mountatn ? Tb e pfck e t s  
a r e  t o  be the s a m e  width at e a ch e n d ,  and to b e  ;>erpen. 
dlcular over the m ountaI n .  A .  ); 0 .  

W. A. W. asks : 1 .  How, when, and where 
did the April fool custom originate ? A. There are 
many dtfl"crent opinions o n  t h i S  subj ect, the most com 
mon one being that It ol(glnated from a custom of the 
Hlndoos. 2 .  Can yon tell who was the IIrst black man, 
and where he lived ? Was it  the climate that ma(e him 
black, or was the color natura) 'I A .  We expect that no 
tellow can ftnd answers to these questions. 

W. J. R. T. asks : 1. Is it known to ue true 
that the moon h a R  no Intluence upon the tides o f  our 
globe ? A .  N o . 2.  Has I t  any 011 the vegetable kIng· 
dom, o r ( n any o ther resp .. ct ? A.  Not directly. 8. If 
the former Is correct, what then c.uses the tide in the 
Bay o f  Fundy to rise t o  such a great hlght ? Is t h e  Gulf 
Stream the reason of I t,by expanalon by beat ? A. It (s 
on account of the furm of the coa s t .  4. It would shorten 
the seaway considerably t o  certaiD ports of the Pac( Oc 
Ocean If the Isthmus of Panam. were cut throullh ; why 
has this  not yet heen done ? A. There are many in favor 
of such actt o n ,  but, so far, the necessary capital has 
been wan tlng.  

W. N. J .-Lava i n  cooling absorbs water. 
The mOOD h a s  a very att enuated atmosphere. The ten· 
ston of aqueous vallor varles with the temperature . 

C. B:L. asks : 1. Are aniline colors poison
ous 1n any waJ ? A .  Antline i s  po16onous , but He BaIts 
are gen eraJly considered harmless . 2 . l saw in your pa· 
per a I eCipe for keeping glue soft, by m(xlDg a little n(· 
trlc acid with It ; Is glue ' 0  made in any way p O(SOIlOUO 
or harmful. when applied to cuts.  etc . ,  as descri bed (n 
your paper ? A .  We th(nk not.  A. t o  your other 'lues· 
tlon, we have repeatedly given rule . on tbe subj ect, 
which must now be f .. mmar to all  our readers . 

D. M. M. asks : Can you explain to me the 
principles a n d  w orkings 01 t h e  hy draulic j ack ? Can I 
construct a small one ? A. It works on essentially t h e  
same principle as the hydrau](c p r e  os.  By addreselng 
maDuf�cturers you can o btain 1 llustrated. c1rculars , ex· 
plainlng the construction . You can construct one, (f 
you do not employ any of tbe patented deta.!ls . 

C. W. W. says : I am constructing a small 
lI.t bottomed sa(Ung. boat.  If I make the stern quite 
square, and perpendicular to the surface o f  the water, 
that lB, ](ke the end o f  a d rygoods DoX, w(]\ the helm act, 
or win It  b e  po werless unleFlIiI a port Ion of the under part 
of the boat's st('rn 1 8  cut away ? A. }"'or a n  ordin ary 
rudder, you must cut away so that the water can get at 
(t. But I f  you are very de.(rous o f  buUdlng the square 
Htern, you can steer with a rudder plac(ld like an oar, 
BO as to act at 80me d1stance from the IiItern. 

E. W. R. says : 1. I am tending three en
gines . One is  an 8& horse p o wer, of which tbe slide vulve 
Is beginning t o  wear. Is this the fault o f  the e n gineer, 
or Is I t  Inc(dent to all engine. wblcb a re in conBtant 
uee ? A. It is not necessarily the fault of t h e  enginf' e r .  
It m a y  be d u e  t o  poor constructi o n .  2 .  In Bourne's 
" Catechism of the Steam En�lne " he says tbat one cu 
bic foot of steam at a given pressure would j u.t f n d( : 
cate one half the pressure If the s p a c e  should be double d .  
There a r e  h e r e  6 bollers s i d e  b y  Side, three In a set : each 
has three gages of water . I let the lire go out under 8 
of them, and bl o w  off the steam. The o ther 8 have 60 
Ibs . pressure. I open t h e  connectl o g  valve ,  allow the 
steam to gain the same pressure t n  each 6£..t, a n d  the 
steam �age Ind(cates 48 lbs . i n  eaCb . Is  Bourne right ? 
If BO, please exp1al n .  A. Bourne's rule 1s approximate· 
Iy correct . AS we understand your mode of making the 
exper1ment, three of the bOIlers are forming steam all 
the 1 Ime, having Ilre in them, and Ihe other three aloo 
ma k e  80me steam, because the water bas a greater t em· 
perature than that due t o)  a pressure of 48 1bs. per squa re 
Inch . 3. Comstock'R I I  Philosophy " says that I f  you 
stand a p ork barrel on end, I nsert a 2 1uch pipe 50 feet 
blgh, and 1111 It  with water, I t  would break the bsrrel .  
He said a "  Inch pipe would d o  i t  just as quickly as a 12 
incb pipe. Is he rIght ? A. Yes . 

H. S. W. says : In your issue of May 
80, G. s .  F .  aoks : Wny does the p o l n  t of tbe n e edle 
O f  a surveyor's compass at times rise and adhere to 
the glass, and you reply Ihat I t  ( s  due to magnetic 
disturbance, and at times t o  the Inftuencfl! of local at· 
tracting forc e s .  I th(nk you han failed in this ins t.nce 
to point out the true cause o f  thts Occ&8t..:. nal phenome
non . I hove k n o wn surveyors to be greatly puzzled by 
I t .  It has happened o ften 1 0  my o w n  exoer(en ce,  and i. 
dne to .frictl onal e l ectr' c(ty, produced b y  ru �b(ng the 
hand over t,he glaif;l . It occurs only I n  dry, colO. w r a
tl1er,when there 19 l ittle  moisture in the a i r  and n o n e  on 
the lin gers . At sncb a time , sbould Ihe .urveyor (n t h e  
w o o d s  find a n y  small l e a f ,  p i ece of a t wig, or bark from 
a tree, fall upon hi8 glaRs near the pOint o f  the needle,  
b e  brushes It  away. The fri ction of h(s hand developee 
electr1city, and he i s  s u rpr1sed t o  find the n eedle glued 
fast to the gltu�s.where I t  will remain for a lon � time U I ).  
leJls h e  happens to know the ca.use and the remedy of the 
troub ! e .  The ghss must a t  once be moiAtened. aud if 
there Is Uo water at  hand, h e  should �ptt u rou lt and 
rub It a l l  around with the finger, whereupon t h e  needle  
will  be Instantly rel teved.  I have often ( n tentionally 
electrilled my gla's (n tlll,  way for the amusement of 
the curt ous. So far BS my experience teaches,thts I s  the 
only cause o f  tbe phenomenon, and G. F. S .  o r  any 
other surveyor can prove th e  correc tness of the sol n 
tton on any day when the required c o n dltl o n fl.  extst,  by 
actual experiment.  

R. asks : What amouut of coal is used in  24 
110nrs on board t h e  st eamship s  i n  t h e  N e w  York and L I ·  
verpool trade I n  ordin A ry weather 'I A .  It v a r i e s  from 
'lO to 60 tuns a day according t o  t h e  size of the yesst! 
and the power and construction of the e n gi n e s .  

It L. M. asks : With what force doel! a 
weight weighing 50 Ibs. strl K e  011 falUng a illstancc of 2 
feet ? What i. tbe r ule for IIndlllg the force that dif· 
ferent wei ghts etrike, falHng dIfferent distances ? A .  It 
1:. proporti onal to the movtng force o r  th e memelltum 
o f  the weight,  wblch (s  found by mult(rlying tile weigh t  
i l l  p o u o d s  b y  the velocity in fee t  p e r  second, a n d  dtvld· 
Ing by 82 2. 

I : .  W. B. asks : How are tables of logar. 
t U m  t cJt.lculated, witb 10 as the bllse o f  t h e  �y stl;U: '! 
For instaDce, log. 2 = 0·801080. By what calculation is the 
dec(mal 0 801080 obtained ? A. Tb e pr(nci�le  by which 
surh calcul a llons are made 18 the developm e n t  ( n t o  " 
series, by meaDS of the binomial theorem. It would oc. 
cupy too much space to give a full explaDation I n  these 
col ilmn s .  You w!\l IIDd the matter fully explained (n 
Law's U Treatiee on Logarlthms," Weale's serles. 

D. G. asks : Is there any mean s by which 
itas can be o b tained and uoed for l i ght while t h e  coal ( s  
be(nit nsed l o r  beating purposes ? 1. It  possl"le t o  d o  (t  ? 
A. Yes.  In the manufac ture of gll s  fro m coal,  th e  coal 
remaini ng after t b e  gas h a s  been extracted (called coke) 
is  used to heat t h e  gas retorts ; and the remain der is  
sold ( n  market as fuel . The gas companies here sell 
large quantities of coke. 

E. W. S. says, in reference to the " blowing 
u p " questi o n : " If the person 1ying down does D ot tn 
hale all he can, and hold his breat b ,  and the Ufters do 
not both ( nhalo and exhale (no matter (f  they do work 
together) I t  Is Imposs( Die to raise him w i t h o u t  straining 
the lingers whUe lifti n g : so It I s  not Imagination that 
prevents the lIfter. f om feeling the we(gl.t .  I f  p o , . l ·  
b l e ,  p l e a s e  tell me why we can raise a p e r s o n  b y  
t h e  a bove means.  and by t h 'J i e  m e a o s  o n l y  'I A .  So fBr  
as onr experience goes,  we see no r e a s o n  to m o dify o u r  
prevtou� answer, believing t h !\ t  t h e  prtn clpal b e n e ft t  0 1  
t h e  InllaUon is to make a l l  t lte Ufters act together. 

J. F. asks : 1 .  Does the outside of a belt run 
faster than Ihe Inoide ? A .  Yes . 2 .  A friend oays that. 
when an engine 1s on the up or down center, the piston 
Is not e xactly ( n  the m(ddle o f  the cylinder. I say I t 
must be In the middle of the cyllndcr when It Is on the 
up or down center.  Wblch (s right � A. Your fri end . 
3. Is the Science Record printed every year ? A. Yes. 
As to your eug-Ine and bOiler Q uestioll ,  y o u  clo not senll 
sutllclent data. 

B. B. B. asks : 1.  How large a pipe is needed 
to I:(ve a full llow of water througn t w enty !!( (nch fan
cets, from a tank 40 feet above t h e  place supp l i ed. a\l 
the faucets to be "n the one p([Je ? A. I t  should have 
an area at lel).8t at great as the s um o f  tbe areas o f  the 
separate faucets.  2 .  What would be the pressure per 
square inch at bottom of sa(d p(pe ? Is t h ere a work on 
this subject that w!\l answer all such question s ? A .  
D(v(de t h e  h ight III f e e t  by 2 ' 8 ,  which w!ll g i v e ,  approx(· 
IOlltely, the pressure on the ba�e i n  p o unds per square 
(nch. 3. Is there a work that treats on steam p(plnit 
and heating Dy steam ? A . We do not know of any 
works that will  give you precisely the information yon 
want. We C A. n .  however, recommend Trautwetn 's "En· 
J!'ln cer's Pocket BOOk," and 'l redgold'a " Treatise on 
VentUat(on s n d  Warm(ng . "  

W .  H .  S .  asks : What i s  a sill level with 
when you use a correct spirit level o n  It � A .  It I s  level 
with the horlzon , or tbe line between sea and sky. 

W. T. asks : 1.  Is the procees of zinco
Ilrapby used In  America ? A. Yes . 2. Is this process 
patented I n  the United States ? A. No . 

J. W. asks : Can a true cylinder be bored 
with a boring bar (not havi ng a Sl! illDg head) on a slide 
lathe , said cyUnder being bolted t o  the carri age and fed 
by it, when the bori n g  bar 18 not ( n  l in e  with the l a t h e  
shears ? I conten d t h a t  I t;  c a n  be done o n l y  wben t h e  
b a r  and sheari' are paral lel .  It '  b o r e d  when t h e  b a r  I s  
not in Uue, t h e  cyUnder w a y  be straight b n t  cannot be 
round . A .  A cylinder bored by a bar out of trne wtlh 
th e latbe shears w(]] be true whether the cvUnder feeds 
t o  the bar head or not. the only result of the bar belDg 
o u t  of true ( 0  that the ryl! nder w(]] b e  thinner at op po· 
slte endS on opposIte sides; the bore w (]] not be true 
with the o utside of the cylln der but true of Itself, ne· 
vertheless. 

H. W. S. says : We have a boiler carrying 
110 Ibs .  ste .. m .  If we put (n another bOlI.r of similar 
, ize.  connected , would 55 1bs. pressure o n  each boHer do 
the same aIDOU'lt o f  w ork ? If so,  how would yu n cal
culate the horse power of an engi ne under such cir
cumstances ? A .  It would not,  under ordi nary circum· 
stances, with the same en'l'l n e .  We have frequently 
gIven rules for calculating the norse power of an en-
g(ne . 

. 

R. Z. J. asks : W hat kinds of lenses are used 
In a wonder camera. what ts  their stze,and ho w many are 
tbere of them ? What are their focal distances, and 
bow must they be set (n the tube ? A. ADY double con· 
vex lens wll1 u o .  Its Size, focal distance. e tc . , depend 
upon the desired magnitude o f  the pictur e to be tbro wn 
upon ( h e  .creen. How it Is lind ( n  t h e  tube can be 
seen by Inspecting any photographer's camera. Tbe 
wonder camera is now sold by optlc(ans a n d  I n  mSDY 
t.oy stores,  and can be purchased a t  prices fSDg1ng 1rom 
es to 110. 
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A. H.  C. says : I am unable to und er�talld 

the worki n g  of the parallel m o t i o n  l l I u f tra red In Nnr 
number of June 13,  and I beg y o u  to expla:n further. 
On making a rough model of about the p r o p ortion o f  
t h e  engl'avln�, [ fi n d  t b a t ,  as D A 1s abouL t h ree tlmeJil 
the le ngth of D B, B can neTer arrtve at A, a8 men
tioned I n  your remarks .  a n a  that B can only Dert ol'm 
about 1 · 6  of a c(rcle about J .  There i. evidently some. 
thing about I t  w h(cR I do D o t  uuderstand.  W 1 ll you 
explain l u  your answers to c .')rrej;lpond enta b o w  B can 
revol v e  about, t.he center, F ,  wI Lhout becoming dl- con. 
ncctell from D aod E ?  A. T h e  Circ l e s  were d r.wn for 
tbe sake o f  the explanatt e n ,  and II O t  'to t n j i cate that B 
made a complete r�\"o lut1 on . Thllt Il. circle c � n  be 
changed into a s trai ght l ine i s  m811ife s l ly I m p ossible 
wi t h  the device. Its o olect Is s(mply to d o  perfe ctly 
that wblch Watt's and other l1ke mechanism d o � s  1 m .  
prrfectly, t h a t  is .  t o  convert curvil inear moHon I n t o  
rectilinear m o t i o n  with mathematical exac t ll ees. 

S. R asks : 1 .  What is the new p arallel 
mOtion used f o r ? A .  For chan gf n g  c u r l' i l f ll e a r  i n t o  
rectl l i ll e a r  motton , o r  vice Dersa. l n  a n y  m !l c h l w  .. ', eut ta
ble m ,d(ficaUons being made (n Its  form to suIt vaf\ i u g  
Clrcums tBnces.  2 I s  t h e  walkIng beam s u n  u � e d  o n  
steamboats ? A .  Ye s .  3. H o w  i s  t h e  p Hal l p l  m otion 
o f  the piston transmitted t o  t h e  bea m '� A .  Tbere are 
vart o u s  plans. See Bourn t 's " Handbook o f  the S tt!H. m  
Ellgin e , "  or a n y  o t h e r  standard w o r k  o n  t h e  Rame s u b 
ject . 

E. W. B. aRks : How shall I make a sand 
wheel for wood ? What kind o f  sand shall  I U8(',  and 
b o w  shal1 I fast e n  I t  on 'I A. )Iake an ordllJ u ry w o o d  
wheel In sectton s ; fasten leatber r o u n el  U s  pertph ery, 
tben C08 t t t  wIth glu �  ( a b o u t  8 foot a t  a time),and cover 
It  with .Uted white sand (sea saud will  do) wh ( ] e  tbe 
glue I � hot,  preSSing the �lue 011 with ;.J, piece of hoard.  
Tile  leather may be recoated as often a s  n eccfolsuy. 

G. C. U .  asks : 1 .  If the equatorial rli fllllP
ter of the earth IS �!l miles more than the polar tlhuuc
ter. why t s i t  tlut the �li sR1 s8 tppt  runs t O W 'l T d  t h e  e q ua
tor ? A .  Because the 80urce i s  fUl"t h e r trom t h e c e n ter 
of the earth's gravity tban the mouth . 2.  WhH i R  used 
to p ctrlfy human bod(es ? A. See p .  22, vol. 29. 3 .  Can 
you give me a reCipe for stickiug p l:l p e r  toge t h t-' r ? A. 
Use a s U ff  mucilage ot gum t ra.gacant h .  4.  Who t'ounfl 
td the order of Free - m ason ry, and I n  what year ? A .  
The o rigi n o f  t h e  order I s  t o o  . n c ( e n t  t o  b e  dellnltely 
known . 

L. B.-This cone pendulum is a heavv bal l 
and rod , suspended from a tripod of brass tubes -by f o u r  
b t t s  of w a t c h  s p ri ng, o f  W h i c h  t w o  o re at r ight angles 
to tbe othero ; so tbat tbe ball  may o w( n g  ( n  a Circle . T h e  
clock has s b rake whp, e l ,  W h i c h  1 8  c o n trolled by an elec 
tromagnet ' RO that t h e  pendulum mU5\t rotate ODce in 
two seco n d s .  

W.F. M.  �ays : 1 .  I am constructing a small 
engine with a cylinder 2 I n c b e s l n  diameter x 2 ;S  f n ch t' s  
strokp, IntendIng i t  t o  run a t  about 1':5 revol u t i u n s  p e r  
m i nute u n d e r  a pressure of 5 . bs.  per square I nch. Of 
wht size and weight shonld the tl y  wbeel  be � Are p ort. 
)0 x � (nch too large for such s o  e n gi n e ?  A. I t  w i l l  be 
sutflclent to make it  of �uch a size that it  tleem s t o be 
wrll proportfoned to the rest o t  the maf'h fne.  The 
steam prefl sure and size of ports will  probably ll u s wer 
very wel l .  2 .  Is the IJ valve used in )oL.:omotlve s ? A. 
No 3 .  Can a perfect cut- ott· be obtai n e d  at any �oint 
of t h p  stro t- e w here the n valve f �  u s e d  t n  conn �ctton 
with ltnk m o t i o ll ,  by bavlng a cut-oft h.'v(! r 'l A .  �o. , J.  
Woulrl you have gfvro a dttt'erf n t  a o swer t o  my prev l �  
o u s  questions, concern i n g  � t  e a rn  engine eccen t ric!",  b a d  
I s l\ l d  "being ltnk moUon e n gines f n  b o t h  cases ? A .  N o _  

W. H. B. asks : To what depth should I sin k 
an art f'sian well after coming to w a.ter, eo that t h e  w a �  
ter wil l  flow out at t he. t o p ? I f  I s t r i k e  water .t 40 f e e t  
aDd have 8 f e e t  o f  w a t e r  ( n  the well ,h ow d e e p  ,hould t h e 
WfOn be ? A .  �o gt'Deral rule can be gl t"cn on t h e  suh
ject..  I t  ie usually nf'(�eE sary t o  s i n k  BU artesian well to 
a cons( derat>le depth . 

G. J . L. says : I am building- a �mal1 steam 
ft"'e engi n e .  I have t h e  worki n g'  part d o n e ,  and i t  w o r k s  
smoothly a n d  f a s t  u n U l  water f s  turned o n  to the pum p ,  
then 1 t  draws the water nntH t h e  wa.ter cyl 1 n der 1 8  ful l ,  
anll then stops. Th(s t rial w a s  with a block t i n  boller,  
6x14 inchf's,over a charcoal furn ace.  The steaw Bnd wa
ter cyltn ders are both tbe same size.bE"in g' 1 �  T D cbes bore 
and 1 %  Incbes stroke; both h ave s l ! de valves alike ; i t  (. 
u p righ t ,  about 9 Inches high, turn i n r  a balance w h e e l  
4 (nches i n  diameter.  The steam Cyl  " der l '  a t  t h e  lop.  
I ,  I t  posBlble for me t o  ge t 1 1  tn t.h ow water at all 
with both cyHnders of t b e  .ame s . _e It ' 0 ,  by w b a t  
mean s ?  C u u l d  ( t  be r u n  well with a v e r y  h i g h  h e a d  o f  
�team ? W h a t  pres8ure of steam w v u l d  run I t ? Would 
a boiler an(1 fUrnace combined, 14 locnes b t � h  and 8 
i n ches in diameter,  do '! The furnace takes up 7 of U 
i nches, le.vlng the boner 1x8 Inche., with 12 O D e  Inch 
lIues. The total heating surfa c c Of tb e boller (not in· 
cluling t h e  tOD, which would have con s(derable b e a t  
o n  It, o n  account of all the bel\t a n d  s moke f'ol . ecttn g 
t h ere to get to t h e  smoke st ack) would be 2 square 1£et. 
This (s tbe largest size of boller I can put to it. A. We 
snp;>ect that thP. trouble ari,es from improper adJun
ment o f  the w&ter valve . The pres e n t  boUer Is  very 

omal1, and so ( s  tbe one that you propose . Stln, yon 
ought to throw some w aler. 

F. J.  says : I wish to suggest a change of 
manufacture o f  l o w  pre ssure e n �ln e s , P8 E!  a stream 
o f  water from the tender on the'  c y l f n der h o m  whJch 
th e I!;lteam I s  t ranHferr e d  to the condenser.  This wtll  dt
mlnisb reststan c (' , &nd the steam will be condenBf>d w i t h  
l e e s  wtlter, which h a s  t o  r e  pnmped agllt n s t  the a t m o ·  
s p p r t c  prf'S8ure. HOi tzontal c y l inders would n o t  t e  n n  
e q u a l l y  h e a t e d .  a n d  t h e  h p a t  of t h e  oul s(de of c y U nder 
would be disposed of.  T h e  cylinder would n o t  con 
tract. The b e ll t  o f  the pteton would r a d i a t e ,  d l mi n l sh 
l o g  a lI ablllty to cleave to I h e  c y l i n de r  a n d  red u c i n g  
fricti o n .  A .  T h I s  would be g o i n g  bll.Ck to o l d  practic e .  

I t  i s  desirable t o  prevent , as much 8S p O SSible,  al l  con
densation o f  the steam while  in Ihe c y l i n der. 

M. D. says : I have a vat of 300 gal lons of 
Hquid which I wi,h t o  keep below 700 Fah . Hav( ng .. 
cistern 6 feet s q u are w i t h  3 feet of water,  I propope t o  
h u U d  a vat of 150 gal l o n s  capacity, runni n g  It. p i p e  from 
the vat I n t o  thE. cIst ern , usf n g  between 200 RD d 30(. feet 
o f  � pipe for cooler, run n i n g tr.e water fr)m the 150 
gallons vat through t b e  pipe,  back I n  under t h e  SOD gal · 
10n vat. I can ftx a. pl1DJP to ral ee thb 150 gallons of wa· 
ter.  and run.!t through the pIpes, us( n g 2,rOO foot I b s .  to 
furnish a continuous str.am . 2 .  We think that this 
proposed arrangement w1l1 answer very well. 

J. A. S. asks : What is the b f st process for 
bendln!: timber ? I have a steam che,t WhlCn 1 use,  but 
can n o t  ac('omp1tsh a p.atl p.factory 1ob.  I oft"n see the 
most fraglle wood which b a s  been brnt w ! thout the 
least crack .  I bave re ference t o  fork handles, shovcl 
handles,  wagoll t onguep., ('tc.  A .  It ts done bY fl f"cnrl n g 
the piece to be b e n t  to a t, m l ' l a t e .  a n d  b' D d ( r �  It little 
by Ilttle, after successive steamlngs, if necessary. 
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D. S. H asks : 1. What fraction of a horse 

power will Bn a verage man exprt by wur klng a treadle ? 
A. About on� seventh. 2. In the description of the now 
d omestic s team engi n e ,  p .  SS6, Jast 'V olume, I t  1 s  said : 
T b e  boi l er c o n t ains water enough to furniSh some 42 

foot pounds for 4 or 5 hours. Does this mean u402uo of a 

hor.e power ? A. Ye..  3. Wha t 18 the be.t a ppliance 
to prevent telts sllpolng on a wooden pu ' ley ? A . T o  
make the f.ce of the pulley .s smooth a. po.elble . 

F. M. say s : A friend of m ine, in speaking 
of cosmical systems, descri bes them 3S machInes mov · 
Ing without frlcllon accordi ng to the laws of mechanl· 
c . 1  equI librium, every pal t being phJ slc.lly connected 
with the re.t. Th.t, for Inst.nce, two bodies w ould 

form a couple,  ellch movfng with a force i n  the in verse 
ratio o f  maS8 and dtstance round thefr common center 
of grt\ vtty . Whereas. tn our B olsr system , there are 
many bodies, I he moving ferce of each I s  one of a 
couple, the other being lbe m a.s of the primary on the 
oppvslte .Ide of the center of gravity ;  there being. 
however, 8 common center for the system 8S a whole . 
Is this a correct representation ? A. Yes, substantially. 

J. W. C. asks : How can I stick the bottom 
of a gl.BS goble t  to the bottom of a glass globe .0 th at 
t b e goblet w i l l  make a standard for the globe. aad the 
joint be waterproof ? A. ase aome of the cement • •  old 
at the drug .tores for cementlng glass . 

J. 0. W. asks : Can salt be used more than 
once in making lce cream, or dot' s  cont act w1 th the ic� 
cbe mlcall y ( h ang� i t  Into " dHIe rent .rtlcle from ehlor· 
I de o f  .o dlum ? A. It  Is  no t c b a D ged. Tbe .alt could be 
recovered by evaporation and u9cd again .  

J. D. L. asks : W ith Mr.  Ericsson's  floating 
ball, 1 I  a great mountain could be .uddenly placed by 
the side of It.  would It not dra w the ball  over to that 

.Ide o f  the cup ne xt t o  th e mountain ? A .  We tblnk so . 

F. M. F. asks : 1 .  Can you give me a recipe 
that will prf'st:rve a minno w ,  so that it wUl be ttext bJe, 
t o he used fer bol t ?  A. Try dipp i n g  It Into glyc.rlo . 
2. WlIl ml neral water keep If care lully s ealed ?  A . Yes. 

L. M. a sks : Is therp, a material. a good non
cendu c t or of h e a t ,  t h a t  Is sui table for  cov erJ Dg glass 
blower s '  tool s ? A. Porcelain is used for purposes 811&
nor to t hat men tlo o ed . 

J. E. L. asks : 1 .  What will be the best 
m et h od for refiotal( .older ? A. Re·me ltlog. 2. Wbat 
i8 a rec Ipe for �alJ fltte· s'  cemcnt,such a8 is ueed on iron 
pipe ? A .  4 parts  bl.ck reSin. 2 parts brick dust . 

B. W. S. asks : 1. Is the atmosphere heavier 
or IIghte. o n  a c l oudy .1 amp day � A .  Tne htter. �. Why 
I s  i t  that s moke artses s o  much more slowJy on a damp 
day ? A Because the weight of th e column of air 
whtch I ssue. f rom the chim ney aD d  cuntal D .  tbe fmoke 
I. equa l to or I(rea t er tban the welgbt of an equal bulk 
of tile surrounding atmosphere . 

M. E. W. asks : Does the increase of the 
thickn ess of ice, when free Zing, occur on the upper or 
l o wer .tde of the Ice ? A. On the lower .Ide. 

J. A. H .  says : An almost in superable ob
jection to the use, In Southern w ater!:!, ot' steam barges 
by part Ie. f or thelr private use ° n d  pleasure I. the re o 
q'Illrlng. by government olllcial., of t b e  e m ployment o f  
Ucensed e n g )  e e r  . .. nd pilot. . Is there .uch a law ? I f  
so. w h y  d o e s  1 t  no t  apply equally to New Y O l k  as t o  
Georg i a  and FlorIda ? A. If tbe boat I.  used b y  tile 
o wn er aloD�, I t 18  not necessary to employ a Heen.ed 
engineer. B u t  i f  pa8sengers are carrted,  or the boat i8 
let t o  olher part ies,  tne case c omes under the Untted 
S tate. l a w .  

F. H. A.  asks : How is the gilding put on 
s p e l t er trfmmfligs for g 8 S  fixtur e R ? A .  W ith tln sol
der. flll .11 the holes and defects.  a n d  scour I h e  piece by 
p a SSing for a few .econo. In a boi lIn g .olutlon of 100 
parts water With 5 or 6 caustic soda. and rln.e I n  fre sh 
w.ter. Then sttep l or half a minute In a pickle of 1 
part sulphuric acid In 10 water. and rln.e wltb bolllnl' 
water. Tben put tn 9. col d or warm electro ·ba th o f  cop
per or braAs unton it  is covered with a metalliC coati ng, 
whlcn wlll be the work of a few momen t . .  If the de · 
p o , l t  Is black and dull , scratch-bru.h It. and di p again 
Into the bath . 

H. J. F. asks : Can you give me a recipe 
for re movmg medlclne .1010 . from whi te linen wIthout 
I n j uring I t ?  A. When we know the char.cter of th e 
medlci v e ,  a re cipe can be giv e n  for removing the stain 
whIch It makes. out no geL eral recIpe can be given for 
removIng all medicine .taln • .  

H. A. B. asks : How can I soften finished 
maChine work wi thout al,colorlng or spoili ng tbe pol· 
Ish ? A. Place tbe finIshed work I n  a box made airtight 
with clay, a n d  pack arouD d the work E-havlngs and turn .. 
I n gs of the .. me metal a. the worK It.elf; let th e bOJ: be 
kept In a furn ace .ulllclent time to heat. the work to a 
,:ull red. w h e n  t h e  fUrnace ftre may be allowed to go 
out, a n d  hence t h e  box to cool gradually ; or otherwh;p, 
take t b e  box from lohe fUI nBee and covtr i t  with asb es,  
lime or .and • •  o a. to cool gradually. and your finl.hed 
work will be softened w ithout 10.lng Its finish . 

F. C. B. Bsks : 1 .  How large should the 
core of an Inductlou or R ou mkorft coli be to produce 
the be.t eftect ? The coil Is  to be 8 1nchea ln dIameter. 
A. See p .  379 . vol . 80 .  2 .  Wha t I s  • commutator ?  A. 
A commutator suve8 to break contact or send the cur
rent In eIther direction.  8.  Ho w long a spark .hould a 
c01l S Incbes In d l .meter and 6 Incbes long give ? A. 
Th i s  depends upon I h e  . ' z e  and quality of wire used . 
also u p o n  the constructio n  of t h e coli.  

A. asks : Please give me a method of mix
f a g  walnut grai n i n g  color tn 011, flO 8S to allow ptncfl
Ing In Imltal lon of Ihe growth. I c.nnet ge t the whi te 
.hade behIn d  the p enclllD g . A. Grounds for graining 
are made o f  white lead colored t o  suIt the speCIal pur· 
p ose . 

T. A. P. asks : How can I bronze tin or any 
white metal ? A .  Try the following : Take 1 pint strong 
vinegar, l o z .  sal ammon iac, � OZ. alum, � oz arsenic ;  
dissolve the thre e l&st i n  the vinegar,8nd the compound 
I .  fit for uoe. 

H. W. D. asks : W hat is good for a pain in 
the lower part of the back ? I have a friend who has 
been a lllicted with a pain In the lo wer p.rt of the .plne 
for about eigh t year. . Would D o t  electricity. applied 
b y  a good operator, be good ? The splnal marrow and 
nerves appe.r to De .fiect ed. Would not e l ectrICity 
tend t o  Irrl l a t e  and excite the n�rve. ? A .  Electricity 
under tbe dIre c ti on of • phy .lclan .kllled In t hese mat· 
ters. l. frequently applied w l l h  benefit In .uch ca.es. 

J. S. ask s : How can I bend glass tubing ? 
A. By b e allog the tub� • •  Iowly revolving It .t tbe aame 
time. In tb e fiame of an ordinary gao b u rner. It should 
be held In the same di recti o n  aa .nd not aero •• the 
fiame. Wbcn II softens take It out. and bend very gent
ly. R.peat until the proper curvature Is obtained. 
Tbls method give. a beautiful curv e. When cold. wipe 
011 the .oot. 

$ ritufific !mtritau. 
O. A. Jr. says : Several of my neighbors 

o wn a .prlng of water togetber. SaId sprIng I • •  ome 

10 feet higher tban my outl e t .  The main pipe run. up 
a nd tnto the reservoir i n  my kltcb en, and makes a turn 
out and do wn ward and goes on to my neighbors bel o w .  
In t be b e n d  In tbe p i p e  a email hole IS m . d e  from which 
I receive my share of water. In order to have the wa
ter run out of th e h ole, I put In a straight compres.lon 
cock. In the pIpe leading from tbe t u b : and closIng .ald 
cock WOUld back up tbe water and make I t  run a. I de 
sired for a few day •• then .edlment. of some kind would 
collect and partially .top u p  the hole I n  the cock ; then 
I would get more than my share of water. The water 
In the .prlng Is clear. and there I. a good copper strain· 
er at the .prln g .  Can I make a filter of .ome kind to 
put In at the .prlng.whl eh would be better than a . traln · 
er. to prevent foreign matter in the pipe ? A. Probably 
you can overcome the dllllculty by u.lng a valve Which 
wlll give the full opening of the pip e .  

T. M. J. asks : 1 .  Water is composed of 8 
parts oxygen and 1 part hydrogen gas. C.n these ga.es 
b e  separated ? A .  Ye •• by the galvan ic current . 2.Are 
ginger drin k s  Injurious to the health ? A .  No. If not 
taken Immoderately . 

G. B. S. asks : In your answer to L. E. R.. 
for a polish for walnut. you .ay : " Melt 8 0r 4 pleces 
.andarac of the sIze of a walnut. and add 1 pint boiled 
011 an d 1 draIn Venice turpentin e," etc. You must use 
something else beSides sandarac, a8 It will not melt In 
01 1 .  You can dls. olve It I n  alcohol or turp entine. but 
It w1l1 all curdle up a • •  oon as It Is mixed with the 011.  
A. Melt your gum . eparately • •  nd then mix with boll· 
Ing hot OIl. 

P. S. asks : 1.  Will it do to run lightning 
rod. Into a cistern Df wl}ter ouhl d e a houoe ? Would I l  
Injure t h e  wall. of I n e  cr. tern ? A. Tbe w alls of your 
cIstern would probably remain Intaet untll the Ugbtnlng 
struek . 2. W1 I1 1 t  do to bave 4 pOints of l ightning rods 
all drawn together and down one rod to the cistern ? 
A. There would be nothin g g.lned by multiplying the 
p oint s in the way you spe.k of. The safety uf these 
rod. consl.ts mainly I n  Ihelr . toutnes • .  

P. says : I have a piece of machinery with 
poll.h e d  Iron .haft..  It stan d . m a damp place . What 
varn ish w1J1 ellectually prevent ru.t, wltb o ut Injuring 
the polished .urface ? A. It will be your best plan to 
buy some transparent varnish from a manufacturer. 

P. V. J. asks : 1. In working a telegraph 
the keys and rpc elven of wblch are )( of a mile apart' 

do I need an Inten.lty or a quantity battery. and how, 

I. each mode wltb . Bun.en bal tery ? A .  Conn ect your 
zInc of one cell with your copper or platinum of the 
seco n d  cell. 2. In what prGpOrllOn e h ould I mix suI· 
phurlc aCid and water for a Grove b.ttery ? A. About 
lieven oj water to one of acid. 

D. H. H. asks : 1. Is the black lead known 
a. German l ead (DOt plum bago) f ound anywheJ e else 
than In Germany (Bohemia) ? A. Ye ••  In many place. 
tn tbl. coun try . 2 .  I. i t  suppoeed t o  e xl.t In sulllclent 
quantity to supply the large demand for It for foundry 
fac:og. polish. e t c . ? A. Ye ••  ln .uIHclent quantltle. to 
last many years . 

F. E. W. sayB : Some time alrO I noticed 
amoD g queri e s  the question : Wb.t wllf remove Indian 
Inkmatks ? Your ans\\ cr was, I think, that you k n ew 
of noth ing. I h ave ju.t come across the following :  
Run well with a salve o f  pure acetic acid and lard. then 
with a .ol utlon of pota.b. and finally wIth hydrochloric 
a ci d . Bometlmes t hese mark. may be obliterated by 
bUsterlng the .kln and keeping t/le bU.ter open for a 
while. When t he new .kln grows the marks w1l1 lIBve 
disappeared . A .  Tbese rellledles are a goo d  deal wor.e 
than the Indian Ink .taln..  Tbey amoun t t o  a n  abs o ·  
lute re moval of the akin . 

R. F. L. asks : 1. What preparation can I 
apply to large wooden friction wheel. to prevent .lIver
Ing up on the face ? A. There I s  no elfectlve method of 
prevenl lng I he slivering of large woo�en friction 
wheels. 2 .  WlIBt kind of paper Is used for small frlc· 

tlon wheel •• and b o w l s  It used ? Is It clamped between 
lIange •• wIth or without glue. or Is  It  put on In layers 
with glue ? A .  Paper frlctton wh eel. are o f  Ihlck brown 
paper. put together In layers wlthont glue. u nder hy. 
drauJic preasur e .  

F .  H .  L. asks : Will you give m e  a rule for 
computing the l ength of a pendulum rod for any clock 
In any part of the world, a. clock. require longer or 
shorte r rods according to l ocali ty? A. We .uppo.e YOll 
refer to the length of the .econd. pen dulum . ns length 
In feet = 8'26058 - 0'008318 x the cosine of twIce the lati

tude of the plac e .  Having found the length of the .ec· 
onds pendulum. that of any ot her can .. adlly be oalcu· 
lated by observl o g  that the vibrations malle by two pen
dulums, in 8 given time . are i nversely as th e squa.re 
roots of their length. . 

. 

S. R. L. ask� : What sized boiler shall I use 
for an en�lne 8)( l[ 2X Inch es ?  What .hOU l d  be tbe 
weight and .Ize o f  the fiy w heel ? A .  Calculate the 
probable power from the pro posed speed and pressure, 
and allow from 1 5  to 20 square feet of he.tlng surface 
per horse power. Make a lI y wheel from 12 to 15 In ches 
I .. dIameter, welllhing from 50 to 60 lb • .  

F. H. asks : I a m  using a powder. for weld
Ing steel ralls Into frog •• which I believe I. com po.ed Of 
cau .tlc soda anll borax. Wh.t does c.ustlc .oda add to 
tbe weldIng properties of the po w der ? It I. ve ry bad 
for the health of tho.e using It ; and If you could Inform 
me of .ome fiu" that I coult! use for weldIng .teel rai l. 
at a very high heat. to keep them from cr.cklng. 1 would 
be thankful . A. There are .everal patent compounds 
In the market. but we know very little In regord to tbelr 
merits. If you In sert a notice in our " Business and 
P� rsonal " column, yon wi ll probably bear fro m the 

manufacturers. 

A. A. W. say� : I am running a pair of 18 
Inch en gine. ; they botb exhau.t Into one pfpe. WOUld 
there be any dllference I n  power If each engine had a 
separate exhaust ,8nd does n o t  the exhaust of one engtne 
throw a back pres.ure on the other? A.It depends a great 
d e.1 upon the .Ize and arrangement of pipe . If proper· 
Iy proportloned. one pipe will s n swer as well as t w o .  
A .  to y o u r  query o n  w a t e r  pipes.  you do n o t  e e n d  .ulll· 

clent detail  • .  

G .  A .  N .  asks : Will a boiler 1 0!  inches di
ameter x 26 lnch e. blgh . with 26 one Inch lube. 12 Inche. 
long. made of 8 · 6 l ron w ith fiue sheets � Inch thIck. be 
of snlllc\ent cop,clty to drive an engine o f  2 Inches bore 
x 7 1nc1le8 .troke ? What pre •• ure would such a boiler 
carry with .afe t y ? A. The boiler I. rather small . 

W. H. S. says : In an argument on cannons, 
an Engllsbman a ,eerted tbat the largest guns In tl.e 
w orld were made In E ngland . Tbl. tbe American w ould 
not admlt.aaylng that tb e 20 I nch guns at the Rl prap. or 
F"rtres. Monroe. were the heavle.t. A. We believe that 
.ome 20 Inch guns. the large.t o f  which we have heard, 
ha.ve been made in Ruropp• 

G. F. T. & CO. Itsk : Please give us the best 
manner of cleaning gilt frame. . A .  U.e a .ponge 
mol.tened with urine or oil of turpentine. 

E. W. says that W. E.  M. can bleach tallow 
without InJullng It , a. follows : Heat the tallow to Uoo. 
keep It hot at least 50 minute •• then dash water Into It, 
and ste w the water and tallow for a few moment. . If 
correctly done. the tallow will b e  I n  .mall lumps like 
shot, or butter when ft fir.t comes In tbe churn . Skim 
the tallow and melt I t  agam. remove all tte water and 
.tlr the tallow wblle cooling ; thiS makes good tallow 
for some purposes. I do not know mucb about an en
gine cylinder ; but for launcblog a shi p. the tallow mu.t 
be freshly rendered beef tallo w . Five per cent of mut· 
t on tallow w ill . poll iaun cblng tallow . Mutton tallow 
wlJl not .lIp li ke beef tallow .  Tallow can be h eated 
until It will  scorch a feather without apparently Injur·  
lug It ; but I t  w\l1 not slip after that, b u t  will d r y  I 1 ke 
IIn.eed 011. For friction. use Deef tallo w relldered be· 
fore dee.y commences. with but little boiling ; for belte 

and the like. mutton tall o w  I. be.t. For paint or mo · 
king a h ard surface, .uperheated tallow Is be.t. because 
It will not .lI p .  

J. H. J. says, on the subject of draining a 
cellar. p. 879. vol . 1lO : My cellar IB sunk In clay ground. 
and after heavy rain. would be fiooded with water com· 
Ing In belOW the wall. In auch a ca.e the cellar w.1I 
• hould be built on • trench filled wIth broken .tone, 
with a tile or a broken .tone drain to an adj oInIng l o w  
ground. My walls not having b e e n  .0 Dullt , I proceed· 
ed thus : I made . slight trench at the Inner foot of t he 
outer wall • •  o as to catch the drainage. w hich was all 
brought to the front and carri ed under the wall . I then 
made an outSide draIn. five feet deep to one foot deep , 

In which I laid a brick draIn (brick on edge co ve re d 
w ith cross brIck) and refilled t h e  trench . This was 35 
years ago . OccasIonally I am told that water I. s lana· 
Ing In t he cellar fioor. By way of In.tructlon. I take m y  
Informant to t b e  outfall of t h e  covered drain a o d .  with 
my cane. remove a fe w leave. which had gatbered upon 
the opening. and forthwith a bright .tream of water 
would flow o ut . At the .ame time wh en I made the.e 
drainS. I dng a well In one of my cellar. to the gravcl 
bed be lo w (12 feet) walled I t  wltb bricks and co vered It 
securely. Into tbls well are made dralns. 10xl2 Inches , 
filled with broken . t ,me and covered wltb earth. wh Ich 
keep every apartment dry. I h ave no need of ceruent 
and prefer the dry clay. Beds of .olld clay have draIn · 
age .eams In them . which would not be .uspe�ted . 

M.ny ye.r • •  go I purcha.ed a lot adj oining my own 
grounds ; tbls lot had on It a slDall b'rlck house. under 
which was a cellar eo frequently filled with water thai 
the family occupying the hou.e used the cellar a. a cis· 
tern . Wi thi n my own grounds I made a large cave. 
covered with log. and earth. for .torlng vegetables In 
winter. At times the bottom of the cave would De al· 
mo.t fille d  wfth Infiowlng water. To remedy thl ••  I dUll 
and waned a well In one corner of tbe cave down to the 
gravel. The remedy was complete. and after that the 
cellar .poken of. dl.tant sixty leet from the well, was 
drained an d dry . 

MINERALS. BTC.-Specimens have been reo 
ceived from the following correspondents. and 
examined with the results stated : 

W. S. V.-No . 28 does not contain tellurium. It con· 

tains silver, copper, arseniC, and antimony, ann the 
green color \0 dne to the second and fourth o f  theBe 
s ubstanc�. . No.  26 1. a va.lety of the rare min eraI or. 
thlte . haVing a .pecl fic gravity of 8 ' 74 .  No . 27 Is .. vorl. 
ety of seroentlne of unusual hardoess and high speclflc 
gravity (2'74) . and 18 probably to be referred near th. 
vartety bowenlte; N o .  29 Is prehnlte . -P. S . -No. 1 1. 
amphibole. No. 2 I. ferruglno u • •  and rock . N o . 3 I. 
quartz. No. 4 1 . quartzlte wltb yellow ocher . N o .  5 1. 
minute rock cry.tals on bluish quartz. No . 6 1s pe .cock 
ooal . No. j I s  magnetite Imbedded In quartz . No. 8 H 
magnetic oxide of Iron .-D . B.-An analysl. of the cIa} 
bhow • •  1IIca • •  lIlcate of alumIna • •  nd Ume (very .mall 
qua,ntlty ) . It will not burn to a stone when kept at 
whI te heat for 10 mInutes . What was don e to It to 
make It  burn t o  a stone ? 

s. C. H sayB : I have a drawing in Indian 
Ink on tracing cloth. I wish to mount I t  by pa.tlng on 
a paper b.ckground. and then varn l.h tbe aurface . What 
kind of paste and varnl.h should be u.ed ?-W . C. say. : 
In your last Is.ue E. El. R. aSked : In the driving wheel 

of a locomotive, where does natural phllo.opby plac. 
the fulcrum. t he po wer. and the weight. re.peet!vely r 
I thInk that the axle beari ngs are the fulcra. the pre ••. 
nre of steam In the cyUnder the power. and the l ocomo· 

tlve tile weight.  [This general Idea Is correct. but some 
modificat ion s are required.  Perh aps o n e  of our read· 
er. will point them o u t .-EDs . I- I. A. ask s ·: Wbat Is thl 
111.0-1". operandi of putting on the .eed bag on wel l  tub· 

109 to .top water In rock b "rlng ? The bore of the pres 
ent hole Is 5)( lnch es diame ter and ,00 feet deep ; we are 
go Ing to bOle 500 feet more of 2)( Inches dlameter.- W .  
Z .  asks ; C a n  you give m e  a formUla for a j e t  black .ten 
cll lnk that w\ll not rub oII when bandIed or expo.ed to 
the we.ther ?-F . W .  M. asks : How can I .toln bamboo 
anrl rattan a bla ck color ?-M. J .  S .  ask. : How can In k 
ribbon. for b and .tamp. be •• turated wltb Inks of �1f. 
ferent color •• • nd ho w .re the Ink. pre pared ?-R. S 

asks : How can I t.ke the moldlne •• out of hams? What 
will prevent a ham from moldIng Without Injuring I ts 
taste ?-W. H. G. asks : What will protect gold jewelry 
from tho .taln cau.ed by b eat of the blaze wblle .older. 
Inll ? Tbe trouble w i t h  borax I. that It runs the .older 
In the wrong place .-J . S. W .  say. : We all know that. 
when a fre.h green board or plank Is first expo.ed to 

the air. It will shrink from It. original size. Now If a 
bole be drllled In tbe middle of It • •  ay of an Inch In dl· 
ameter. will the hole remaIn of tbe ,ame size ? W\lI It 
shrink longi tudinally or tran.verse!y with the sbape of 
the plan k .  or both ?- W . F .  W .  a.ks : How can I ilIa .. 
eartbenware juC •• also t.he scuff jars u.ed In to bacco 
store. /-O. P. B. o.k. : How can I paint an o ut.lde door 
.0 as to prevent Its bU.terlng. cracking, and peel1ng ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges. with much pleasure. the re
ceipt of original papers and contributions 
upon the following subj ects : 

On Railway Earthwork. By J. B. 

On the A meri::an Log. By S. B. 
On Cobalt and Nickel. By G. W. B. 

On Raiding Ants. By J. S. D. 
Also enquiries and answers from the follow

ing : 
C. W .-W. N. W.-H. w. D . -F. W . -F. H. D.-G . T . 
B. S . -G. S. R . -.T. H . W .-R: A .  

Correspondents whose InquIries fall t o  .ppear should 
repeat them. If not then publlshed ,they may conclude 
that. for goorl reason s .  the E d t tor declines them. The 
addre' s  0 1  the writer should al way. be gi v e n .  

Several corre s p o ndents request UB to publ ish repltt>1'  
to their enquiries about tbe patentab1 l1 ty o f  their In· 
venl ions, e tc. Such enqufrtf's w i l l  only be answered by 
letter. and the partie • •  hould give theIr addre •• e •. 

Correspondents wbo .... rlte to a.k thc addreRs of cert.ln 
manufacturers, or where speclfted arUcles are t o  be had, 
also those having good� for SolIe, or wbo want to :find 
part ner •• • hould send with their communIcation. an 
amount l!utHclent to cover the cost. of pub11catJ on under 
the head of " Business and Pers onal ," wbtch is spectally 
devoted to .uch enquiries . 

rOFFICIAL.l 
Index of Inventions 

FOR WHICH 
Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

June 9, 1874, 
A.ND BACH BEARING THAT DATB . 

[thOBe marked (r) are reissued patent • .  ) 

Afr comp .... or or blower. L. Chase . . . . . . . . . . • . . • .  151 .759 
Anchor. P. T. Wells . • • • . . • . . . . . . . . • . . . . • • • . . . . . . . . . . .  151 .g15  
Animals, marking. Morgan & Deck<r . • • . . • • . . • • . . .  1 5 1 .711  

Auger, hollow • • T .  Benh am . . . . . . . • . . . . . . . • • • • • . . • . . •  15 1 .828 

Awning. street car. J . T. Craw . . . . . . . . . . . • . . . . . • . . .  151 .855 

Bag holder, J. Bens o n  . . . . . • . . . . . . . • . . . . . . • • . . • • • . .  151,€79 
Bag holder. B .  B .  Do wns . . . . . . . . . • • . . . . . . . . . • . • . • . .  151 .&;8 
Baggage seal . F . W. Brook • . . . . . . . . . . . . . . . . . . . . . . .  151 .; 1 9  
Bale t i e .  G .  B .  FOl d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.77U 
Bale Ue. cottou . G. BrodIe . . . . . . . • . . . . . . . . . . . . . . . . . .  151 831 
Basket cover. R. fl. Wh eeler . . . . . • . . . . . • . . . . . . . . . . . .  1 51 ,944 
Basket, wire, J. Horrocks . . . . . . . • . . . . . . . . . . . • . . . . . . .  151 .780 
Bedstead, cabinet. C . A. Mendum . • • • . . . . . . . . . . • . . .  151,791 
Belt tightener. S .  E .  Jewett . . . . . . . • . . . . . . . . . . . . . . . . .  151.705 
Boat, U fe , F . J. }�racken . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  1 5 1 ,767 
Bo lt . seal. C. F. Dodge . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  1 5 1 .859 
Boller • •  " otlonal steam. H .  B . Smith . . . . . • . . . . . . . . .  1 5 1 .7�5 
Boller, t;team, t:. H. Has well . . . . . . . . . . . . . . • • . . . . . • . .  151,777 
Boller. wa.h. H .  C .. lkln • . . . . . . . . . . • . . . . . . . . . . . . . . . .  151 ,�38 
B01ler. feed water heater. Wbl t n ey & Hale . . . . . . .  151 .Q16 
Boot herls. burni shing. C. J. Addy . . . . . . . . . . . . . . . . .  151,819 
Boot het"ls, �tc., trlmmt n g, L .  Graf . . • . . . . . . . . . . . . .  1 5 1 .872 
Boot shanke. etc ., forming. li. C. S�urtl1e lf  . . . . . .  151 ,925 
Boot tree, J. Ho we . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,701 
Boot tree loc k,  J. H 'we . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .700 
Bottle. glass. T. P. Spencer . . . . . . . • . . . . . . . . . . . . . . . . .  151 ,<02 
Box and can machi ne, D. J . Stuart . . • • . . . . . . . . . . . . •  151 . 935 
Breakwater. ftoating. A. Dean . . . . . . . . . . . . . . . . . . . . . . 151 .858 
Brldg� gate, draw, F. Baler . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,741 
BrIdIe �It dies.  CI.pp & Van Patt en . . . . . . . .  1 51 ,754. 151,755 
Bridle sn ap , J .  Kennedy . . . . . . . . . . . .  ' . . . . . . . • . . . . . . . .  1 5 1 ,782 
Brine fnto mea t ,  I njoclin g. Fox & Edw.rds . . . . . . .  1 5 1 .69Q 
Bl onzlng mach i ne . �; . P. & L. Resteln . . . . . . • . . . .  1 5 1 ,918 
Brooch. H A .  Ch urch . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 151 .844 

Burner, ( '  lO rtJe, G. Hollister . . . . . . . • . . • • . . . • . . . . . . . . 151 .b98 
Burner, hl!llf) ,  A. Combs . • . . . . . . . . . • . . . . . . . . . . . . . . .  151 8:':0 
Butter wor ker, J. C. Rorick . . . . . . . . . . . . . . . . . . . . . . . .  1 '5 1 ;917 
Calipers. ,I . W. Barsantee . . . . . . . . . . . • . • . . . . . . . . . . . .  151 .82 , 

C.n fauce t ,  011. F. Spinning . . . . . . . . . • • . . . . . . . . . . . . .  151 ,808 
Can .  mtlk, D. M i n ich . . . . . . • . • • • • . . . . . . . • . . . . . . . • . . • •  151,70 11 
Can. 011.  S .  W. Valenti n e  . • . . . . . . . . . . . . . . . • . . . . . . . . . .  151 ,8 1  I 
Can oDene r. El o e � ensm l th & W eaning . . . . . . . • . • .  15 1 ,87 M 
:Jar awning, stree t, J .  T. Craw . . . . . . . . . . . . . . . . . . . . .  1 5 1 .855 
Car brake,  .r .  A. Colllu s . . . • . . . . . . . . . . . . . . . . . . . . . . • . .  1fll,'4E 
Car brtlke, l'allroad , C . Scoub ersky . . . . . . . . . . . . . • .  1 5 1 717 
Car br.ke "Ipe coupl1nv, E. W. King . . • . . . • . • • . . • 1:,1 ,885 
Car coup l l l l g ,  C .  H. B.bcock . • • . . . . . • • . . • . . . . • . . . . .  1 5 1 .8?! 
Car conpll l l l( ,  G .  W. Clark . . . • . . . . . . . • • . . . • • . • . . . . . .  151 ,845 
Car coupling. W .  D . Condon . . . • . . . . . . . • . . . . • . . • • . . .  151 ,851 
Car coupl1t',!{, M. Kurtzeman . • . . . . . . . . . . • . . . . • . . . . .  151 ,800 
Car C?lI pllll>f. L . Schmid . • . . . . • . . • . • • . . . . . • . • . . • . • • . •  1; 1 .9 1 9 
Car coupllr,ll'. J. SIn ger . • . . . • . . . . • . . • . . • . . . • . . . • • • . . •  151 ,, 24 
Car spring. I{. S. Man RIng . • • . • • • . • . . . • • • • • . • . . . .  1 5 1 ,iH6 
Car spring, railway, A. D. Fox. . • • . . . . . . . . . . . . . . . . .  1 5 1 ,7 1 1  
Car starter, .J . Clark . . . . . . . . . . . • . . . . . . . . . • • • . . . . . . . . .  151 ,6!!4 
Car st.rter. A . E. Ho tchkiss . . . . . . . . . . . . . . . . • . • . • . . .  151 699 
Car wheel . J. Pearson . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . .  151 !'OS 
Carbureting _ I r  and gas. G. E. McFaddin . • . • . . . . . . 151 .896 
Carding mach i ne, feed. W .  Carlisle . . . . . . . . . . . . • . . . 15 1 .840 
C.,pet .tretch er. H. W. Co�ell . . . . . . . . . . . . • . . . . . .  151 .85l 
Uarpet sweeper, J. W. �·I.her . . . . . . . . . . . . . . . . . . . . .  1 5 1 ,866 
Carriage cunalll fa,tenlng. J. E. Ely . . . . . . . . . . . • . .  151 ,865 
Carriage cU" laln fasten ing. A. T. [{Ice . . . . . . . . . . • . 151 .914 
Carriage wln ctow frame, F. A. Xplder . . . . . . . . . . . • •  151.904 
Cbaln links, mak ing, A. /d .  & B. �'. George . . . . . . . •  1 5 1 .77� 
Chair. foldl n " .  E. T u�Ker . . . . . . . . . . . • . . . . . . . . . . . . . . . .  151 ,939 
Chair. o pera . W. A. Slayma Ker . . . . . . . . . . . . . . . . • . . . .  15 1 .926 
Cheese mil l . L. P. Smltb . • . . ••••. . . . . . . . . . . . • . . . . • . .  1 5 1 ,927 
c}hlmney tOl' ,  W. H. Conn or . . • • . . . . . . . . . • . • • . • . . • • .  151,759 
C hurn. E. W. Kl tc h en . • • • . . . . • . . . . . • . . . • . . • . . . • • . . . . .  151 .881 
Churn, M. 81 1 1  ivan . . . • . • . . . . . • • . . . . . . . . . . . • . . . • . • . • •  1 1,986 
Cl amp. Britton & Tb.yer . • • • . . • •• . . . . . • . . . • • . . . . . • . .  1 5 1 .680 
Clam p ,  j oine r' •• E. H. Peck • . . . . . . . . . • . . . . . . . . . . •• 1 5 1 ,909 
Clo thes wringer, Wltzl l & HawkIns . . . . . . . . . . . . . . .  151 .947 
Coal, etc . ,  ull ! oadlng, J. Foreman . . . . . . . • . . . • . . • . .  lSt ,868 
Compas 3cs, (l lu nb, W . S. C ronda ce . . . . . . . . . . . . . . . . .  151 856 
CompOSi tion , water p rOOfing. M. Brylawskl . .  . . . . .  151'8:14 
Compound . l eather s l ?lng , H. D. Hage .u . . • . . . • • . 151.622 
Cooking apparatus. B . Gtles . . . . . . . . . . . . . . . . . . . . . . .  151 .871 
Coole r, mnk, H unn AIl & B rown . . • . . . . . . . • . • . . . . . . •  1 5 1 .751 
Cotton stal k H . lluJll ng. J. S.mp.on . . . . . . . • . . . . . . . .  1 5 1 . 8UO 
Co w fe tter, H . •  T. S.dler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 ,9 ' 8  
Crane. hydr.ullc hol. tlng . J .  L. Penn ock . . . . .  . 151 ,910 
Cultivator, H. C.rgo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 839 
C ult ivator. J., D .  W . • & IV. J. McGee . . . . . . . . . . • . . .  1 5 1 .789 
Cultlv.tor, W .  M. Wat.on . . . . . . . • . . . . . . . . . • . . . . . . . .  1 5 1 .7lS 
Curry comb, L .  Draper . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 151 ,764 

Cutter, saui 1 ge m t' s ' , J Kn of)p , . . . . . . . . . . • . . . . . . . .  1 5 1 .i8S 
Cutter, vegetable. W, K immel . . . . . . . . . . • . • . . • • . .  151 .884 
Digger. POtlLl O.  J. C. He witt . . . . . . . . . . . . . . . . . . . . . . . .  151 ,778 
O<lor .prlng. Sherman & Smith . . . . • . . . . • . . • . • . . . . . .  151.722 
Dovetalling m.cklne. W .  �'. Moody • . • • . • • • • • . • . . • .  151.710 
Drawer •• E. Wen . . • . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . .  1 5 1 .8 1 4  
D rawing and .pl nnlng top r o l l .  J. T. Harr is . . . • . .  151 .697 

Drill chuck, G. Odholm . • • • . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1H .714 
DrillIng machine .  metal. F .  E .  Reed . . • . . • . . . . . . . . .  151.912 
Drum, T. R9.wson . . . . . . . • . . . . . . . . . . . . . • •  : . . . . . . . . . . •  151,797 
Dyeing cotton yarn , R. & J. Gars ed . . . . . . . • . . . • . . • •  151 .694 E.:g beat er. W. O. Crocker . . . . . . . . . . . . . . . . . • . . . . . . . .  151 .761 
E gg beater and mIxer. J. F. Land Is . . . . . . . . . . . . . . .  15 1 .784 
E�g carrler. W. O. Stron g . . . . . . . . . . . . . • . . . . . . . . . . .  1 5 '  .�84 
Eleetroplatlng, apparatus for. LOTejoy et al •••••• 1 5 1 .892 
Englue governor stoP . T. Warren . . . . . • . . . . . • • • • • • .  1 5 1 940 
E n gi ne balanced . U d e  valve. O. H. Ca.t1e • • . • • . . • •  151 .842 
Excelsior machine.  D. S. B.ney . . . • . • . . . • • . • • • . . . . .  151 .742 
Eyelet setting machine. A. B. Edmand • . . . • • • . . • • •  151 .864 
Fan, automatic, T. Fresbour . . • • . . • • • . • • . . . • • • • . • . . . 15 1,869 
Fertlllzer distributer. J. Senoenlg . • . . • . . • . • • • • • • • •  151 .720 
Ferl1l1zers from night .011. G. E. Noye . . . . . . . . . . . . 151.1011 
Fire arm. revolving. O. Jone • • • . • • • • • • . • • • • • • • • • • . .  151.88"l 
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FIre kindl er, Long & CoateB . . . . . . . . . . . . . . . . . . . . . . . .  1 51,707 
F lax h .cklfn g and combing, J. C. Todd . . . . . . . . . . .  151 ,988 
Fleece from � card, dlvldlnlf, E. Bede . . . . . . . . . . . . . .  151 ,678 
Floor. ftreproor, A. Beckwith . . . . . . . . . . . . . . . . . . . . . . .  151,8t6 
Flo 11 bolt, J .  T. Fertig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,769 
Food. preBervlng. J. P. SchmItz . . . . . . . . . . . . . . . . . . . . .  151,920 
FruIt dry ... E. Bradfteld . . .  . . . . . . . . .  . .  . . . . . . . . . .  151,829 
Fruit j>r. C. G. Imloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.702 
F urnoce for reducI n g  lead oreB. E. BaBsett .. . . . . . .  151.677 
F urnsce for rORstlng ore., P. J. Mitchell . . . . . . . . .  151,900 
Furoace, hot aIr. J. V. Mathlvet . . . . . . . . . . . . . . . . . . . .  151 .�94 
Furn iture • •  chool, J .  V. lIlelg . . . . . . . . . . . . . . . . . . . . . . . 151.898 
Gas, water, W. F .  Brow ne . . . . • • • • . . • • • • • • . . . . . . . . . .  151 833 
Gas, hydrocarbon. G. Olney . . . . . . . . . . . . . . . . . . . . . . . . .  151 .906 
Gas pipe .olderlng Iron.  T. R. G.nnon . . . . . . . . . . . . .  151 .772 
Ga. rellul.tor. vulcanizer, G. Ill . HopkIn s  . . . . . . . . .  151.779 
Gaseou. l lqulds. cork for. T. W. Mun.y . . . . . . . . . . .  151,713 
Gate automattc, .J .  W. C lark . • • • • . • • • . . • • . • • . • • . . . .  151,756 
G.te, farm, M. WlIIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.736 
G rate .nd heart h .  ftre p1.ce. F. Stith . . . . . . . . . . . . . .  151 .726 
Grate bar, J. B. Lark1n . • • • .  . • • • • • • • • • • • • • • • • . • • • • •  151,706 
Grates.  etc .•  fender for. J. E. Turblvllle . . . . . . . . . .  151.81 0 
GrlndIDg and poll,hl n g wbeel. I. Butterfteld . . . . . .  151.897 
Hammer. alaw, C .  Parker . • • • • • • • • • • • • • • • • • • • • • • • • • • 151,907 
H.nd rubber. J .A. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . .  151,,53 
H.rnpss.  bre •• t coll.r for, G. P. Cole . . . . . . . . . . . . . .  15 1 .758 
Harness, s prell.der for double , W. Truax . • • . . . • . • . .  151,809 
Harvcster, N. W. Coon . . . . . . . . • • • . . • • • • • • . . • • • . • . . • •  151 .760 
Harvester. potato. �' . Ill. & W. Bu.h . . . . . . . . . . . . . . .  151.SSG 
Han'ester rake,  E. H. Clinton . . . . . . . . . . . . . . . . . . . . . . .  151,8t6 
Harvester r.ke. P. J. & Ill . M. Ley . . . . . . . . . . . . . . . . . .  151,891 
H.,cb w.y. 'ell·cle .lng. J. W. Me.ker . . . . . . . . . . . . . .  151 ,71J1' 
H.y l edder. J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .805 
Heel .eam_. rubbing. D. B. Tibbett . . . . . . . . . . . . . . . . .  151 .731 
H emmer. Terry & W.terbury . . . . . . . . . . . . . . . . . . . . . . .  151.807 
Hinge . b l l"d ,  B. D. Wa.h burn . . . . . . . . . . . . . . . . . . . . . . .  151.912 
Holstlnll gr.p"le.  Merri ll  & Kln.ey . . . . . . . . . . . . . . . .  15 . . 792 
Hose n ozzl >.  W. J .  B.ldwln . . . . . . . . . . . . . . . . . . . . . . . .  151.823 
HOBe plp� nozz .e, S. C. Wentworth . . . . . . . . . . . . . . . .  151 ,785 
Ice, a�par&tu� for gathering, T. Coss . . . . . . . . . . . . . .  15 1 ,685 
Ice cutt f'r, C. F IDger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1 ,692 
Ivory,  orn.mentl n g  articles  of. O. KnIpfer . . . . . . . .  IM.888 
Kiln .  lumber drYIng. H. E. Well . . . . . . . . . . . . . . . . . . . .  15 1,784 
Knit  fabriC,  PI.tt & St. nbery . . . . . . . . . . . . . . . . . . . . . . .  151,';15 
KnItti n g  machrne. Platt & St.nbery . . . . . . . . . . . . . . .  151 .7 l6 
Ladder. s tep .  J. D.  W inslow . . . . . . . . . . . . . . . . . . . . . . . . .  151 .946 
L.mp. J. 11. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .70& 
Lamp ext l n gul.h.r. L .  Sel' lng . . . . . . . . . . . . . . . . . . . . . .  151.9tl 
Lamp ext togulsher, E. �atf"rmai L . . . . . . . . .  � . . . . . . .  151 ,943 
L.'d.  coo l i ng. A. IIl. Warthman . Jr . . . . . . . . . . . . . . . .  151 .941 
Lat h btl"d Ing m.chine. G. R. Shepard.on . . . . . . . . .  161,924 
L.th�. B. B . &  A. J l lcKlngton . . . . . . . . . . . . . . . . . . . .  151.794 
Lin k .  R. C. Schenck. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .718 
LocI<. J. Co11!ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 1 .1U9 
LocI<. comDlnatlon. A E. Gardner . . . . . . . . . . . . . . . . . 151 .870 
Lock •• se a l .  l!'. W. Brook . . . . . . . . . . . . . . . . .  151.747. 161.748 
Locke t.  H .  A .  Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.84� 
Locemotlve dri ve wh eels. babnclng. H. F .  Sh.w 151.721 
Loom weft  .to o.  W. Taylor . . . . . . .  151.727. 151.728. 151.7;9 
Lubrlcatt ng deVice. S Ill . Feezier . . . . . . . . . . . . . . .  151 ,691 
lIlalnsprlng attal·hment.  J.  C. Edwards . . . . . . . . . .  151 .765 
�Iar ble. tmltatl og, D. KOlle . . . . . . . . . . . . . . . . . . . . . . . .  151.8 9 
Mat, toot., T. W. Eil ts  . . .  � . . . . . . . . . . . . . . . . . . . . . . . .  � 5 1 ,766 
Mlcro.cope.  J.  J. Bausch . . . . . . . . . . . . . . . . . . . . . . . . .  151.746 
Mildew In hbrlcs. prpventlng. A. D ovldson . . . . . .  151 .762 
Milde Vi, preser ving seines, etc., from,R.Marchant 151 ,781 
1Il11l •• tomplng. P. J. lIlltc llell . . . . . . . . . . . . . . . . . . . . .  151,901 
Mirror br.c.<et. H .  S Wood . . . . . . . . . . . . . . . . . . . . . . . .  151.781 
Molding apparatus.  W. J .  Reag.n . . . . . . . . . . . . . . . .  151.9 11  
Moldlng!l, p ohshl [} g, G. G. Cochra.n . . . . . . . . . . . . . . . 151 ,847 
MOSd, tr�atln�, M. Hol tzmacker . . . . . . . . . . . . . . . . . . . .  151 ,879 
MotIOn, ""n vertlng. T .  Wors wl ck . . . . . . . . . . . . . . . .  151,919 
Motlou. tr.n.mlttlng. Wood & Llgbt . . . . . . . . . . . . .  151.9l8 
Motor, wInd and water. J R. Howell . . . . . . . . . . . . .  151.689 
Ntckel pl.tlng. H. T. Brownell . . . . . . . . . . . . . . . . . . . .  151,882 
Nnt lock. S. W .  B.ld win . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .';43 
Oilers. etc. _ecurlng neck. of. C. H. Hall . . . . . . . . .  151,775 
Organ . .. ed. G.  Woods (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5.909 
PaI Dt. ftrepro of .  O. S. Beale . . . . . . . . . . . . . . . . . . . . . . .  151.825 
Paints. lead, C. C. Rueger . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,7':'9 
Paper bag machine.  G. Dunbam . . . . . . . . . . . . . . . . . . .  151 .862 
Paper pu lp  grinder. F. E Hitching . . . . . . . . . . . . . . .  151.817 
Paper pulP. 'Dool heaas from. J. C. Coburn . . . . .  151 .757 
Picture holder • •  tereoscop o .  J. L. Bates . . . . . . . . . .  151.745 
PIpe. rai lway tan k water, G. R. Crane . . . . . . . . . . . .  151.854 
Pipe ramming machine. A. T. Brodie . . . . . . . . . . . . . 151,681 
PItman co upling. Z . M.  Drew . . . . . . . . . . . . . . . . . . . . .  151.861 
Plane. B .  �'. Burlington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,68') 
Planter. corn. W. A. WatkIns . . . . . . . . . . . . . . . . . . . . . .  151.818 
Plo w. M. B.rry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.714 
Plow, J. Ha.rtmann . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . .  151,77ti 
Plo w. J.  W. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.8C8 
Plow. G. B. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .732 
Pre., .  cotton . H. B. H.rdy . . . . . . . . . . . . . . . . . . . . . . . . . .  151 696 
Pre.s. damping app.ratus. P. Ehrgott . . . . . . . . . . . .  151,68l 
Prin ter's fnrn1ture, J .  A. Kearney . . . . . . . . . . . . . . .  151,883 
Pump. S. H. Wal Der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.812 
Railway frog. C .  C .  Shelby . . . . . . . . . . . . . . . . . . . . . . . . .  151 .923 
Ratlwa.y signal. deton ating. O. F. Winchester . . .  151.945 
R.zor strop. O. B. Howara (t ) . . . . . . . . . . . . . . . . . . . . .  5,910 
ROOfing, plasLIc, E. Burnham . . . . . . . . . . . . . . . . . . . . . .  151 ,688 
Ruler, parallel ,  P* O. Soper . . . . . . . . . . . . . . . . . . . . . . . .  151 ,928 
Saddle tre e .  G. Theobald . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.730 
Saus.ge ma£hlne. J. G. Perry . . . . . . . . . . . . . . . . . . . . .  151.796 
Saw gummer, J.  H. Martin . . . . . . . . . . . . . . . . . . . . . . . .  151,788 
Saw, hand, G. Abrams . . . . • . • . . . . . • . • • • . • • • • • • • • • • • •  151,818 
Saw mill head bloek. M.  AlbertBon . . . . . . . . . . . . . . . .  151.738 
Scale beam . F. Falrbauks . . . . . . . . . . . . . . . . . . . . . . . . .  151 .689 
Seat. revolylng. J. H. Mabbe tt . . . . . . . . . . . . . . . . . . . .  151 .898 
Seat. school. G. H. Grant . . . . . . . . . . . . . . . . . . . . . . . . . .  151.873 
Sewlng m.chlne ca.ter. H. S. Cass . . . . . . . . . . . . . . . .  151 .841 
Sewing machine for quilting. M .  A. King . . . . . . . . .  151.386 
Sewing machine rumer. J. Irvine . . . . . . . . . . . . . . . . . .  151.781 
Sewing machine feed.  D. Ill. Smyth . . . . . . . . . . . . . . .  151 .801 
Shawl .trap plate. H. Speer . . . . . . . . . . . . . . . . . . . . . . .  151 ,929 
Shingle machine,  E. Ander.on . . . . . . . . . . . . . . . . . . . . . .  151,820 
Shi p •• etc . •  Iron.  W. Donald.on . . . . . . . . . . . . . . . . . . . .  151.860 
Shirt  bosom stretcber, W. Harris . . . . . . . . . . . . . . . . . .  151,815 
Shoe solefl, trlmmfng, B J. Tayman . . . . . . . . . . . . . .  151,806 
Shot, 8ample ca8e for, C .  B. Tatham . . . . . . . . . . . . . . .  1::>1,987 
Shonlder brace. S. F. lIlorse . . . . . . . . . . . . . . . . . . . . . . .  151.9' 2 
Signal apparatu •• electrlr.. J. Buchte l .  . . . . . . . . . . . .  151 .750 
SHver, e tc . ,  frum ore, extracting, Donglas et al • •  151 768 
Sizing netting. P C. Ritchie . . . . . . . . . . . . . . . . . . . . . . .  151 .915 
Skote. roller, ;; .  H. Fenton . . . . . . . . . . . . . . . . . . . . . . . . .  151.708 
Sled ruI!ner. bob. J. Llttftn . . . . . . . . . . . . . . . . . . . . . . . .  15t ,785 
Sn o w  plow. E. Roger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.916 
Sod cutter. clcd crusher, and harrow, H. Pool . . . .  151,717 
801')11. watpr, t' te . ,  ap o9.ratns ,  J. Matthews . . . . . . . . .  15 1 .8�·5 
Spring. ell1pllc. J.  E. Jeffrey . . . . . . . . . . . . . . . . . . . . . .  151.881 
Sprinkler support ... lawn. G. E. Jenks . . . . . . . . .  151.704 
Squares • •  tamp lng carpen ter.'. C. S. Bement . . . .  151.827 
Stamp . ll erfor.tlng.  J. Sigwalt. Jr . . . . . . . . . . . . . . . . .  15 1 .728 
St ave cutting m.ct.lno. B and F. Geyler . . . . . . . . . .  101.695 
Stone. arti ficial. L.  W . Osborn . . . . . . . . . . . . . . . . . . . . . .  151.795 
Stove, base-burn i n g, H. Greentree . . . . . . . . . . . . . . . .  151 1874 
Stovp,  COOl, lnR', J. D. W' lklDson . . . . . . . . . . . . . . . . . . .  151 .811 
Stove gute. C. F ulton (T) . . . . . . .  . . .  . . . . . . . . . . . . . .  5,907 
Stove, heat fnl,  I. Oe Haven . . . . . . . . . . . . . . . . . . . . . . .  151 ,686 
Sto.-ept pe  .he l l .  Chamberlln & DOulrla8 . . . . . . . . . .  151.752 
Stovepipes. aafety ftue for. J. E. Shatler . . . . . . . . .  151,922 

J tittrlifit �mtdtau. 
Table. exten.ton. C. P. Lenz (r) . . . . . .  . . . . . . . . . . . . .  5,9 11 
Table. Iron lug. A and R. O. Appl egate . . . . . . . . . .  151 .740 
Tablet attachment for arm chairs. J. Durrle . . . . .  151.687 
Tlnner'. machIne. P.  J.  D .. mbach . . . . . . . . . . . . . . . .  151.857 
Toy •• m.nnfacture of, J. F.llow . . . . . . . . . . . . . . . . . .  15 l.t90 
Tyre· bending machine. Amerman & E veland . . . .  151.739 
Valve . check. J. MorrIson . . . . . . . . . . . . . . . . . . . . . . . . . .  151.712 
VehIcle spoke socket.  D. A. Sprague. Jr . . . . . . . . . .  151.990 
Vehicle . prlng. H. A. High t .  Jr . . . . . . . . . . . . . . . . . . . .  151,876 
Venti lator. F. Brenzlnger . . . . . . . . . . . . . . . . . . . . . . . . . . 151,830 
Ve.sel. lce plow and ram for. D. C. Grant . . . . . . . . .  151 ,774 
Wagon st.nd ard . J. MOBes . . . . . . . . . . . . . . . . . . . . . . . . .  151.903 
Wa.blng machine. G. Mo.er . . . . . . . . . . . . . . . . . . . . . . . .  151 .793 
Watch ca.e. E. C. FItch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1 .8b7 
Watch, chronogT.ph , C. Mpylan . . . . . . . . . . . . . . . . . . . .  151.899 
Watc!! key, adjust.ble. B.F.  Stanton . . . . . . . . . . . . . .  1 51.931 
Water closet. G. C. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,988 
Water wheel. J. Temple (r) . . . . . . . . . . . . . . . . . . . . . . . .  5,908 
Whlmetree •• fprrule .nd hook for. W. St.rltng . .  151.804 
Whip socket. W. W. Rlcbard.on . . . . . . . . . . . . . . . . . .  151.738 
Windmill. J. Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.895 
WIndmill. C. H. St. Clair . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.932 
Window ••• h. ca.t Iron . S. J. Meeker . . . . . . . . . . . . . 151.897 
Yoke. neck. G. C. McM ullen . . . . . . . . . . . . . . . . . . . . . . . .  151.790 

APPLICATIONS FOR EXTENSIONS. 
Application. hav b ,en dulyftled and are now pending 

for the extension of the following Letters Patent. Hear· 
Ings upon the re.pect! ve applications are appoInted for 
the days heretnafter mentioned : 
3O,023.-RocK DBILL.-L. M. Gilmore . Ang. 26. 
SO.076.-WOOD SAw FRAMR.-W. H. LlvlnRston. Sept . 2. 
SO.168.-SADDLIC TRICIC .-S. E. Tompkins. Sept. 9. 

EXTENSION S GRANTED. 
28 614 -PuMP.-N. S.  Be.tn. (. 
28.670.- RAILROAD BRAKR.-N. Hodge . 
28,681 .-CORN PLANTICR.-D: C. Myers. 

-

DESIGN S P ATENTED. 
7.48S.-WIRIC C9RD.-G. W. Kingsley. Bnffalo . N. Y .  
7.484 .nd 7.465.-0IL. CLOTHS.-C. T .Meyer el al . •  Bergen.N .J. 
7.486. -IRON �·ICNOE.-W. Snow. Detrolt. lIllch. 
7.487.-CARPICT.-W. F .  Walt. Auourn . N .  ¥ .  
7,489 -FRAMIC -G. F .  Bee'e. QuIncy. I t l .  
7,489.-FoOT SCRAPICIC.-C. W .  Re e d .  C nagrln Fall ••  O. 
7.490.-0RGAN CASIC.-G. S .  Shepard. Lebanon, N. lI. 

TRADE MARKS REGISTERED. 
1,8J1.-ToB <cco.-S. M. Bail ey. RIchmond. Va . 
1 12, .-WHISKY .-C. Rebstock & Co . • St.  Loul •• Mo. 
1,82S.-SUIRTB.-H . Wal1af:'h's Sons, N e w  York cfty. 
1 821.-MoWICR8, ICTc.-F. Bramer. Little Fall • •  N. Y. 
1 8.5.-SPICCIAL MEDlCINICS.-J M .Connell,S.F .. ncl.co.Cal. 
1.826.-SMOKICD �ICAT.-L. W. Dra k e  & Co •• Buffdo. N.  Y 
1,827.-RuBBICR.-Goodye.r·. I . R.Man.Co .•  Naugatuck.Ct: 
1.828.-:-8TOVICS. ICTC .,..Perry " C o . ,  Alb.ny. N. Yo  
1.929.-IRON W ARIC.-St. Louis  StampIng Co • • St. Lonls. Mo.  
1.830.-LARD.-W. J. Wilcox & Co . •  New York city. 

I!IVH I!D V LI!. Olt PA.TEN T lt�E8. 
00 each Cave a' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ] U 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �3 
On ftllng each application for a Patent (17 yeara) • • 13 
On Iisuing each original Patent . . . . . . . . . . . . . . . . . . . . . .. �O 
On appeal to Ex.mlners·ln· Chlef . . . . . . . . . . . . . . . . . . . .. l 0  
O n  .ppeal to Commls.loner of Patents . . . . . . . . . . . . . .. �O 
On a"pllcatlon for Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '30 
On application for Extension of Patent . . . . . . . . . . . . . .  30 
On granting the Exteus!on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
On ftllng a D1.cl.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0  
On an application for  DesIgn (S" yearB) . . . . . . . . . . . .. 10 
On application for Design (7 ye.rs) . . . . . . . . . . . . . . . . . .. 13 
On BDpllcatlon for DeBIRD (14 years) . . . . . . . . . . . . . . . . . '30 

CANADIAN PATENTS. 
LIST Oll' PATENTS GRANTED IN CAlf ADA 

MAY 29 to JUNE 10, 1874. 
3,498.-1. Atkinson . Hamil ton. Onto Improvement In 

curing and packIng meats, called " 'Atkin80n's Im
proved Process of TreatiDg Me.t by Compres.lon . "  
lIlay 29, 1874. 

3.499 .-E . McCoy. YpBIl.ntl. Wa.hten.w county. lIllch .• 
U. S . •  G. G. Roby • •  nd C. G. Ward. Detroit.  MIch . •  
U. S .  ImprovementB on lubricators for steam e n .  
gines, called "Mc ":0Y's Steam Lubricator." May 29, 
1874. 

3.500.-T. Lalor. Toronto. York county. Ont o  Machin e  
f o r  lock1nr- cella a n d  other gates, ce.Ued "Lalor'8 
Simuitaneou. Locking Apparatu • .  " May 23. 1874. 8.50t .-A. E. S.lIsbury. Martin. Ottawa county 0 
U. S. Improvements on barrel heaters, called 

'
u A': 

E. Sallsbury's Barrel Heater." M.y 29. 1874 . 
8.502.-J. Lydlatt aud E. R. Kent. H.mllton. Onto 1m. 

provements In glass furnace ••  c.ll ed " Lydlatt·. 1m. 
proved G1a.s Furnace." May 29. 1874. 

8.50J.-A. B. Smith and G. H.  Comer. Oakland. Brant 
county. Onto impro vement. on ha.p locks. c.lled 
"Smith'. Hasp Lock . "  May 29, 1874. 

8.50l.-.J .  Bradley and J. NIchola • •  Gomer. Allen coun. 
ty. 0 •• U. S. Improvements on combined thrashIng. 
graln· .eparatlng. and clover· hulling machine •• called 
" Bradley'. O.clllating Board . "  May 29. 1574. 

8.505.-L. K. Drew. lIlagog. St.nste.d county. P. Q. 
Improvement on ca.rrfa.ges, caUed "Drew's Improve. 
ment on Carriage s . "  May 29, 1874 . 

8.503.-Wllllam Humphrey. Sharon. Walworth county. 
Wis . •  U. S. Im.>rovement. In artlftclal m.rble, called 
" Alptne ArLlftclal Morble." lillY 29. 1 874. 

8,507.-H. Cottrell ,  Newark, Essex coun ty, N. J., U. S .  
Improvements on machinery . n d  tools f o r  cutting. 
turning. moldIng. sawing. and polishing .tone. csUed 
"The "::ottrell Diamond Stone Cutting MachInery. "  
May 29, 1374. 

3.508 .-S. P. Olney. Detroi t. Wayne county. lIllch .• U. S. 
Improvement on a m9.chtne for gumming sa.ws, called 
"Olney's Saw Gummer." May 29, 1874 . 

3.509.-H. A. Howe. DetrOit. Wayne county.Mlcb .• U. S. 
ImprovementR on harve8ters, called "Howe's Eureka 
Harve.ter . "  M.y 29. 1874. 

8,5 !O.-E. A.  Street. Lynn,  EFl8ex county, Mas"., U. S .  
Improvements on hydr&ultc hose, called "Street's 
Hydraulic Ho, e . "  May 29. 1874. 

8,511 .-E .  E .  Wheeler. 'lollth Norw.lk, Falrfteld county. 
ConD. Improvements in wheels� called "Wheeler's 
Improvtment. In Wheel. . .. lIlay 23. 187l . 

3,5 . 2  -G. Wllk1n80n, Aurora, Onto Improvements on 
the C9nstructtOn of gang plow frames, called h Wll. 
klnson·. Gang Plow Frame. "  May 23. 1874. 

3.513.-J. H. BlessI ng and F. Town.end. Albany. Albany 
connty. N .  Y . •  U. S.  Improvements In .te.m tr.ps, 
called "Ble •• lng·. Steam Tr.p ." May �9. 1874. 

8.514 .-E . E vans. Lynn . ESBex county. lila •• . •  U . S. 1m. 
proveluents  on attachment to gas burners, called 
" Evan 8 '  Ga8 Burner."  May 29, 1874. 

8.515.-J . L.  Sprague. Hermon. St. Lawrence counly, 
N. Y., U .  S .  Improvement. o n  milking stools. callpa 
" Sprague'. ComOlnation Milking Stool . "  May 29, 
1874. 

S.516 .-WlIllam West and P. WAst. Toronto. York coonty. 
Onto Improvements on the manuf.cture of burIal 
cases, called U � est's Improved BUrial Cas�.n June 8, 
1874. 

3.517.-A. D. C.ble. Montreal, P. Q . •  aselgnee of G. 
Murray. Cambridge port. Sutlolk county. M.SB .. U. S. 
Improvements on faucet8, ca.lled U�urray's Improved 
Faucet ."  June 8, 1874. 

8.518.-A. D. Cable. Montre.l. P.  Q . • • sslgnee of L. 
Dauze and E.  H.  B oyce, same place. Improvements 
on lifting jacks. called " The Young Samson." June 
8, 1874. 

8.519.-E. M. Jones. Brockvllle. Leeds county. Ont o 1m· 
provement on tucking devices, called " Jones' Tuck· 
Ing DevIce." June 8. 1874. 

8,530.-J. Ab.terdam, New York cIty. U. S.  Improve· 
ments ou the manufacture of steel, a.nd welding steel 
and iron, ca.ned ., Absterdam's Process of Manufa.ctur
Ing Ste,l and WeldIng Steel and Iro n . "  June 8. 1874. 

S,52l.-T . J.  Reynolds, Irvington, Washington county , 
Ill .• U. S. Impro vemenl . on rallw.y . wltches. called 
" Reynold.' Rallw.y SwItch . "  June 8, 1814 . 

8.ii22.-W. M. Wiswell. Portland. Cumberl�nd county. 
Me . •  U. S. Improvements on car coupling • •  called 
" Wiswell'. Canadian Automatic Benefactor." June 
8. 1874. 

8.523.-R. LItBter. Haurax. N. S. Improvements on cof· 
fer dams, ca1led "Ltster's Improved C Q:fft!r Dam." 
June 8. 1874. 

8.5!4.-J. S. ElII., Wa.hlngton. D. C .•  U. S. Improve. 
ments on locktng nuta or bolts, called "Ellis' :tock .Nut . "  June 8, b74. 

S.525.-L. Gill and 1<:.  S. Coon . Watertown. Jeffer.on 
counl y. N. Y . •  U. S. Impro vements on .prlng bed 
bottom8, ca.lled "Gill & Coon '8 Improved Bed Bottom." 
Junp 8. 18U. 

8,526 -G. L .  Eason. Des Moines. Polk county. IJwa.U. S. 
Improvements In coraels,  called "Eason'd Improved 
Corset . "  June  8. 187l 

8.527.-H. Gro ••• CinCinnati. Hamilton county. 0 .• U .  S. 
Improvements o n  mall bags, called "Gross' Man Bag." 
J une 8. 1 874. 

8,528 .-F. W. Beckwith . Merrlckvl1le. Leeds coun ty. Ont o 
Improvements on washtng ma.chtnes,  called "The 
Queen Washer." Jun., 8, 1811. 

3.529.-J. Bcnn ett,  S � .  John •• N. B. Improverr.ent. on 
paper ftl ••• called " The Par.llelogram Paper File." 
J u n e  8. 1814. 

8.530.-B. Ward. Dun das. Wentworth county. Onto 1m· 
provementi In spring needle cIrcular knitt ing rna· 
Chines, callp.d " Ward's Improved Presser for Circular 
Knlt l lng Machi ne •. " Jnne 8, 1 874 . 

8.531 .-E . Newcomb. Westbrook, Cumberl.nd county. 
Me. ,  U. S. Car replacer, called "Ne wcomb's Cer Re.  
placer." June 8, 1814 . 

S.532.-J. Bradley. New York City, U. S. ImprovemcntB 
1n apparatus tor ventilating raUrosd C'ars , s tearnboatfl, 
dwelltng p laces, a.nd other lUre places, called " Brad. 
ley's Improvements in Ventllating Wmdows." J une 8, 
1871. 

S.588 .-J. W. Me.ker. Detrolt.Wayne c ounty. Mlch • •  U.S. 
Impro vements In h.tchways for hol.t wav. In stores. 
fgetorle • •  and other buildIngs. called " M eaker's 1m. 
pro vement tn Hl:I.tchway •. " June lOt 1 874 . 

8 53l. -So Scholfte1d , ProvIdence. R. 1 . .  U. S. Improve· 
me nt. on saw. (or loggi ng. called "Scholfteld·. Log. 
glng Saw . "  June 10. 1871 . 

3.535. -J. Dawson. Greenwood. McHenry county, m . .  
U. S .  ImprovemeLt. o n  m.chlne. for cutting bolt., 
called "Dawson's Improved Bolt Cutter . "  June 10, 
1871. 

3.5 J6.-A. C . R.nd. MlnneapoUo. Hennepin connty. lIllnn ..  
U. S .  Improvements on gas retorts,  called · 'Rand's 
Improved Gas Retort . "  J une 10. 1874 . 

S.b81.-E .  W. Barker. Portiand. Cumberland county.lIle . 
U. S. A new car coupllng, cf.ol1ed "Barker's Impr..lv:eu' 

Car Coupling. " June 10. 1874. 
S,:i38.-F. Bungerford, Roche8ter, Monroe county, N. Y., 

U. S. Improvement on furnace. for burning 011 and 
other lIqulds for generattng steam, calJed "Hunger
ford's 011 Burn ing Furnace." June 10, 1874 . 

8.589.-G. G. Felland. Hud.on. St.  Croix county. Wh . 
U. S. -Improvements In .utomatlc registering gral.! 
meter. caUed " Felland'. Impro ved Automatic Regis ·  
terlng Grain Meter. " June 10. 1874. 

8,540.-G. J. Colby. Keadlng. lU I I.dale county. Mich . •  
U .  a .  lm�rovements o n  washin g  machines. colled 
"The Colny Waeher . "  June 10, 1874. 

Back Pal'e - - - - - - - 81.08 a line. 
In.lde Pal'e - - - - - - - ,.3 cent" a line. 

Engraving8 mall head advet'U8e1nffl18 at the 8ame ra!6 ptr 

lone. bll measuremenl. as tM leIter pres8. Adverli8emM1.l< 

mU<l1 be received al publication o(f1c6 as earlll as Friday 

morning to appear In """" I8sm. 

!' .A '1' .I!J � '1' 
Planino and Matching 
and Melding Maoltfae8, Gray '" W .od·s Planen, 8elf-oUlnt 'law Arbors. and other ... oorl worktng maohlnery. S. A. WOODS MACHINE CO .• I 91 Vberty .t •• N. Y. : 

Send for Circulars, etc. 1 61 Su 1bmv ",. . Ro,',on 

SHINGLlJ & B �R'REL MACHINERY. 
EVA�T',  I \oI P. H E A D I N G  AN D B R I N G LE S A W. 

�1
g1.b�N

'iJUH��h�?I nERs. EQUALIZERS. AND 

BAILEY GAUG E LATHE-For tnrnlng all  kinds han· 
dIes a.nd Cabtnet work. Stmplf'st a.nd be8t in uCle. We 

�:��l�i:::�t�.:;;�����.�.
f&�O��rl���S 

Iron Working 

T.  K. HAIL!!.Y & VAIL. Lockport. N. Y. 

[JULY I I ,  1 874.  

F
OR S ALE-One hal f ir, tere8t i n  a rich bed 
of Pho. Dh.te.  Pal tlculars g lv · n .  Addre.s J :S O. H .  

LEI . N E R.�. eva S. 'IV. R. It • G a .  

SE�T FRE E ' A Beautlf'll C H ROMO. R A· 
l' • C y  PAPE R.Ca tal o�ue o f  Nov·  

elttpR. Rook�, Games, et� . FREE for "ddre 8 �  of 3 Country 
School Teacher. . Addre •• CLIPPER. Elsie,  Mlcll.  

WANTED-Vols. l & 2,  Patent Office Ga. 
zette.  F tat.e  nrlc e .  

H. THOM A�. N e v a d .  Hotel . Chicago. Ill. 

Mahogany, 
WALNUT. ROSF-. S ATIN. IlO L (' \" .  S PA "' I� H  & RED 
C E O AR, al· d all k l n rl .  of H \ RO. W OO OS. l n  l�n� •• Plan k. 
Boards and VeDeus. !Pr Ex.tra cho lc ,4 fhros · E H '  and 

��d'Ve�����' j:�i;;�i��S AGEOf�6'E ��lREtADn: tc�� 
Mill & ¥ • •  rl 1S6 t0 20J Lewis  St .• f o o t 5 · h  & 6t ll Sts . •  E.R . 
N . Y .  ar-Ord, rs by ma.ll Ilro lO P ' ly a D d  fq, ' tb fully t.. xe
cuted. � llf'l(jlile s ramp for ClluloJ!'ue Bnd Prll ... e LIst.  

/"'1 0NSTANT I!.MPJ.OYMENT-At home,Male or 
i.J Femsle ,  ,SO a week warranted.  �o caottal rf'qutred.  
Pd-I ticuIsrs a D d  v .• luahle sample sent  fre e .  A(Hlress, 
with 6e . ret urn 8tamp, C R()S�,  Wtll18,mshurgb , N. Y. 

-P AT E N TS BOU GHT SOLD, and-IN-
TRO D UCED. F r. H RAM�DE :S .  lI1echanlcal 
Enl(tneer. Bf\- ail B!oc�, ell l e_o. ll i .  

PlPS I'BLTING. 
CHEAPEST. most DU R A BLE a o d  eft.ctlqe co verlug 
known. �jncs8e d  III Ga 1 vlJ,nlzea lrll D .  reu.c1y for Imme· 
dlate .PDllcat on.  No .k\l1ed labor re l ulred. Can be 
removed ilnd uRed agaIn .  St-nd for Clrc l1hu . 

VEt>ETABLE FE L l' lN U  COMPA�Y • 
73 Beekm&n St .• N ew York 

PATENT PARALLEl, 

Machinist'S Vise, 
HA.NUII' AOTURED BY 

HARRIS B U R G  FOUN

D R Y  A N D  M A C H I N E  

COM PA N Y. 

Harrisburg', Pa. 

-0-

� fm� for Circular and 

BANKL-W P 1"::! ::!&.Lt<; v v  tiO tt  � J .� 1' 1\ t.. 
I),Ild Vrrrlr:al Rtell.m Engtnes . Also . n p. w  H n d  second 

hand Mac 1nfst's ToolF: .  "'el ll1 lor  c l rcul<trs at 
T H E Y AI.!I: I RO� W O l� J{ "  Now <Javen. Conn . 

G U N  W O R K .  
WANT E D -CONTRACTO " S A"l) JO " � E RS ON 

GUN W uR K .  from "'or2'f n � �  t'1 �tor.k1 n g . A u plv  t.o 
WINr:rl E S rER "E PE AT Drl,  A � \1 8  CO .• 

N e w  (I tt.velJ , Con n .  

Last Chance 
FOR 

AN EASY FORTUNE ! 
--0' --

Fifth and Last Gift Concert 
n r  AID OF THE 

Public Library of Kentucky. 
J U L Y  3 1 s t ,  1 8 7 4 . 

LIST OF GIFTS. 

One Grand Cash Hlft . . . . . . . . . . . . . . . . . . . . . 8250.000 
One Grand Cash Hilt . . . . . . . . . . . . . . . . .  · . .  · l UII,II00 
O D e  Grand Cash G I n . . . . . . . . .  . . . . . . . . . . . .  75,000 
One 4�raod Cash GUt. . . . . . . . . . . . . . . .  . . . . .  [) '  •• OOO 
One Grand Utltotb Hilt  . .  _ . . .  . . .  2tl.OOO 

5 Cash . ' i fts, 820.000 each . . .. ] Oc),UIIO 
1 11  cash Hills, 1 <i.0 f, 0  .. ach . . .  1 411,1100 ] 3  ( lasb Ul ('tH, I I1,UOII eacb . . . 150.1100 
�O (lash Gifts, 5,0110 e.wb . . .  1 00.0

0
00 

2a Casb HlftH, 4,000 e .. ch . . .  1 " 0.11 0 
30 . 'R .... Hilts. 3. 0UO tou.ch . . .  90.000 

30 CIl"h H i l ts, 2,000 "1lcb .. t 00,000 

100 C .. sh Gi lts, 1.000 each . . .  1 00.000 
� 4 0 Casb Hl lt�, aOO eaclt . . .  120. 0(

0
10
0 300 C .... b U i l l  .. , 1 00 each . .  aO.O 

19,000 Cash G i ltS, aO each . .:::,!t3U. 000 

GrandTDtBl,20,000 Gifts,a l l  cDsh,2, 500,000 

PRICE OF TICK ETS. 

Whole Tickets $ 5 0  00 
Halves 2� 0

0
0

0 Tenths, or ea<,h Coupon � 

1 1  W b o le Tickets tor . 5 0 0  00 
22 1 . 2  Tickets Cor . 1 ,000 00 

For Ticket. or In lormatlon. Addre •• 

THO. E. BRAM L ETTE, 
A.gent and Manager. 

Public  Libr.l Y llulldlng, I�outsvll le .  Ky.  
or THOMAS H. HAYS & CO. ,  EASTERN AGENTS, 

609 Broad ."ay. N .  Yo 

A
GENTS-Fast Selling Novelties. new ar, 
tlcles . Lnw("st PriceR. �"nd for clrcula.r . Sam

pIe. 25c. NATION AL NOVI!; LTY CO . •  301 HroaawaT.N . Y .  

N
EXTJ ULY-;-AWELLKNOWN-FI RM 

cOD n e��I.!�g��e�t;:'m�n�n:����':.';f; wtfe�;:;, �I�����g
d� 

o.oor WareDouse. havtng wtndows frontl8� Queen Vtc
tort, Street and tJannon S1reet, C i ty ,  Lor- don , England. 
The 11rm 1s prepared to accent the agency for specla.l 
maCblDery, tool8, etc . ,  and to exht n1 t  a chotce roae lectton 
of these snd of worklng models. Advertizers' travelers 
cQ,nvas8 Great DrUaln ' 8.nd t h e  whole of Europe .  For 
terms. apply to W. P .. Box 7i8. N e w  York cay. __ _ 

P
AGE'S Water Flame Coal Lime Kiln.with 
coal or wood. No 1 S o ft Wb lte Llme or Ce m e nt 

with n.e of water. C . l) .PAGE.p.tentee .Roehef tt'r.N.¥.  

O V ER 7,000 i N  U IS E, 

BLAKE' S STEAM PUMP 
Send tor llIu.trated c .  tal ogue.  7 9  & , 1  L l b e 'ty "t  . .  N . Y .  

B. BALL &. CO., 

WOOD WORKING MACHINERY. 
For Plantng MIlls, Cu Sh opS Sash, Blind and 0 1.)01 M 9. 
ken, &c. , & ('  Sp.n 'i t o r  I ! luslr8.tod. Cat'l.logue aull Jl r' �e 
11st .  lI'actory. at Wo rceater, Mass . Salesroom. at 12\ 
Chambers & 1(1:' V e '' ' l  , Sts .. New York. 

© 1874 SCIENTIFIC AMERICAN, INC.
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Now and Important Work on Paints. 
J U ", l'  REA D Y :  

A PRACTIC AL T R E  \TISE O N  THE MANUFAC
TURI: OF COLO RS FOR PAINTING. Co mprf sing the Ori· 
gin ,  D fi 0 1 t ' un, liod Classltlca t l O D  of  Col ors ; ' he Treat
ment of the RlJ. w  M a terial ; the b ... S L  Formulre a.nd the 
lJ e w est Prl lCClS:oleS for th ... Preparation ot  every df' BCrip
Hon of P1 l1lmen t ,  Hod t ile ne.�et!8"ry App:uatu8 and 
Dlrect lon.- fnr 1ts  Uile : Dryerl:l ; the Tt'Btlog, A:p p l l c a 
tlOn,  ana Qu& l J l le� of  P�lntP,  e le • .  etc. B y  M. M. . • BU
faa t.  V". CIZ1J8Ud,  tt.nd TO UB"atnt.  Re�f8ed and EOlted 
by M. �'. M alepere Tran. lated Irom the Frencb by 
A. A .  I{'f'f;quet. C hemi st sud Engineer. lUustratrd bv 

80 Eng. avlng • .  8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. 50 
A l so Publish e d : 

A COMPLETE G UIDE FOR COACH PAINTERS. 
By M. Arl o t .  Tr�n.Jated by Fe.qnet. 12mo . . . . . $1 .25 

SIGN W RITING AND G LASS EMBOSSING. By 
Jame. C a , lInglla m .  12mo . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 . 50  

PAINT ER, GILDER, AND VARNISHER'S COM-PANION. 12000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 1 . 1>0  
[Jr T h e  soove, or any o f  m v  Books, s e n t  b y  mall, tree 

of Do.tage. at tRe pnbllcatlon price •. 
}1\, new anQ enl.rgea CAT ALOG UE OF PRACTICAL 

ANlJ SUlEN TU'IC BOOKB-% pages, �vo.-.ent free to 
aoy one who will furnlsh hJ6 aUaresti. 

HEN RY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

4011 WALN o r  STREI1T, PhUadelphla. 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF r 

First-Class Stationary En[ines, 
Fir", - With .Ingle .lIde valve cut-ot!' by lap at " 
Seeond-W������%ed cnt-off valve. arranged to close 

Third - St��� ja�
r

\�� ��,!�:3ers. IItted with patent 
automatic cut-oft' valve gear ana governor, 
���:3

n
�g��et��':e�tn �i

b
1
8
0 �a�e!L��:.��t; 

from 1 ton coal. PORTA BI.E fi:NGI NE�, of S, 10, �O. and �G 
Hor.", �ower. • I

M�;��f A�II���f:�iN�?UPLINGS. FOUNTAIN 

FR��8HA��fll;
A
�

U
�,.NG u RIST MILLS AND BOLT· 

C�R�KL� �� ,t'tll'lN�l��� ll'S¥Jl�s��'¥6�' BOILERS, 
P- Slate wbal I.  wanted and Circulars free. 

Addrf>ss In fnU, 
r- ;;. THE JOHN OO OPER ENGINE Jl'F' G 00 .. 

Monnt Vern on. O. 

$72 E AC H W :a.K, � l! ent� walJ ted; p'.r. 
_____ tlculars tre e .  J .  WORTH & Co., St. Louitt M o . 

LATHE & MORS E TOOL CO" 
Worcestpr, Masp., Ma D ufacturers of 

MACHINISTS' TOOLS 
Lathe ... Planer ... Drill ... &e •• &C. 

TRADE M.&.RK PATENTED. 
Tb" best nnd cbeapeR' Paint .in tbe 

,,",orld for I ron , 'rin or Wood. FOl' sale by 
tbe T''R<le everywhere. PRINCE';! METALLIC 
PAINT ,CO .. Manufacturers, 96 Cerlar St. , New York. 

, C A l] r l ON .-PurchaAers and consumers are can .. 
tioned �ain8t imitations of our METALLIC PAINT. 
All genlllne PRINOE'S JIETA LLlC j 'A 1Nl' will 
bear Ollr name alJd trade mark on each and every 
package. Send for a circul ..... 

THE P R aT't' & WHITNEY CO., Hartford, 
Conn . ,  are pre oared to fami s h ,  from their factory direct, or tbro,Jgb the1r ag- ncl es at  25 Park Place. N fI'w Y ork. 186 W. 2d St .• Cl nclDnatl, 0 .• and �tIIl So . CRnal St

d 
Chlca"o, 1 1 1 . .  Tron W ,.l<tnll M aclllnery for mach 'ue an rb f lway IiLhops. sewin g machIne and "D factories and for s flectal pllrpO�eFl, fnclut11ng drop and trl� b8m� mers, b1aCksm1 t,b shea.rs and (ron shop cranes of thor .. ough cOrBtrnctlon. with full  equipment of the best 

:Jg::�r:���:
·
�r.'d�

t.. Enqulrle. for description and $-7-0· -A WEEK TO A GENTR Sure Fonr new Pat. 
enfS . J. D. N E S BITT, Foxboro ', Mael. 

The Toll-Glte I Prize Plcture s.nt free! An 
ftod ! A d rt rPRA . wan fltllm'p!�l"��O�tt'Wf! t�3:I;C�8. t� 

The A.merlcan Tarblne Water 
!tecentl Impr��J':J& subIDltted to 
thorongb .clentlllc te.ts by Jame. 
Emerson. showing tbe follOwing n.e. 
ful .1lect of tbe power of the water 
utilized, being tbe hlghe.t relnlt. ev. 
er known . 

Percentage of Part Gate : ". 50.08 , 

�P�r �eh�·0�8w\{ol�;if .. �;  �.�:90. A fnll re
�

ort may be obtaIned of 
�ln0\;tlo� LLS '" TEMPLE, Day. 

P E R F ECTION OF SPEED ON WATER 
WHEELS .ecured by the Rotary Hydranllc Governor, under all P0881ble condition s. Never f81 1 s .  Under 

extreme changes,  It operates the en ttre gate in ten sec.' ond. . W .. rranty unlimited.  No pay till te.terl. JOHN S . ROGERS, Treas .• 19 J obn Street. Bo.ton, Ma.s . 

K RYO LIT E, FLUORSP AR, F L I NT, 81 
LEX, Morble IInely Ilronn 1 ,  Bloodstone,  Load-8LOue,  Sod1um, PO (a8�lum. Al·}ml o t u m ,  Ulsmuth, N1CkeJ , AntilliOl1Y H n d  Tin Meta-Is-M anganese, (')vbalt, COllpf:'r Chrom .... , U ranium O t . detl, Asbestos all  Rrad es, C"rbon.' a tt:: S Stroll tid, a' ld £:l.ry a,  N ' ckt>1 Salts and AnOde� pure Sul p bs ' e  A l l1ml OH . block Lead , Za:trrp, Borax, Sa lt :  pptre;-9. ll rare C , : emt cals. (' rud� ,m�tert8]� for m a c ufae. tnrer s '8'. L. & ,J .  w .  � E U t , H r W AN GER. Imp )rttng 

:�r�e�.N��9ytg:��g Chemltjts, P. O .  Box StH6, 180 Fulton 

",'Xl A � TED-Lar!!,e Vertica.l Shears (second l' l b and). to cut re .. dlly the heavle.t cl .... of Wrougbt Bcrllop Iron , Spnd deBCr�
( t o D ,  wlth pr!ce, 8[attog wn.  re ���;,.M�': .. 

tr*.5?'6:�.?it • . . ROBE R I S, Mol.I
C 

Iron vom· 

lJ"O R  L EG AL A D VICE CONCE R N I N G  
-" I n l rlngements ono PdtPn<.s. eon .ult H. B. McMAS. TER. Co,u 'seHor at L-.w. 9 &  1 1  �BSS&n &t., i'Wom �6, N ew �ork. lioun:,ellor and All vocate In PI'tent cases. 
1832 "�.t1_l!a.� "'h tI t'ATJ!..l.'j 'l . US7l 
WOODWORTH PLA.NERS And ",-lhWln@ MachlDes. Wood and Iron WorklDll Mo, Cb.lnery, I\nglu6s. Bollera. etc. JOHN B. 8CHENCK'S IIO.NS, IlaUeawan, N. Y. and 118 Liberty 8t .. New York. 

J titttiifit jmtritllU. 
< 

PATENTS q· 
The pnbll.bers of the SOlENTIFIC AMERICAN have 

acted • • • ollcltor. of patents In the United gtates and 
forC'lgn conntries for IIlore than a quarter 01 a cen· 
tury . M ore than FI�TY THOUSAND inventors have 
av .. lled tbem.elve. of theIr .ervlces. All patent • •  e· 
cnred tbrongh tbl. agency receIve .. special notice In the 
SCIENTIFIC AMERICAN, which freqnently attract. pnr
chaser8 for the pat ent. 

lnventlon. examlned, and advlcea. to patentability free. 
Patents obt .. lned In tbe be.t m .. nner, and with as lit· 

tie delay a. po •• lble. 
Caveat. prepared from either model or drawing., and 

IIled In  the Patent Omce at .bort notIce. 
Spec ... 1 examInation. as to tbe patentability of InveD' 

tiODe made, at the Patent OfHce, on recetf)t of mu del or 
drawing .. nd deacrlptlon ; oost for tbl • •  earch and re
port, '5. 

Tr .. de Mark ••  -The neces.ary papers for securing 
protection to manufactnrers and merchants In thl. 
conn try anfl abroad are prep .. red at thIs omce . 

De.lgn Patents, for protecting artl.t. and dealgners 
of any new ornamental work. are quickly and cbeaply 
obtaIned through thl. omca. 

Copyrlgb t s  obtain ed. 
ForeIgn Patent. are solicited In all countrlel where 

patent laws exl.t. Pamphlets, containing the co.t and 
full partIculars, mailed on applicatIon. 

Canada Patent •. -Canada Is one of tbe best coun tries 
for patent.. The cost depend. upon the Icngth of time 
for whlCb a natenf l. de.lred. Full  partlcnlars by mati 
on "ppllcatlon. • (. 

We .hall be bappy to confer with toventor •• examine 
their model. and drawing •• and advl.e with them a. to 
obt .. lnlng patent. wIthout con-ul tatlon teo. Every 
kind of I nformation pertaIning to patents, at  home or 
abroad obecrfnl ly given . 

Send for pampnlut, 110 page •• containing law. and full 
dIrection. for obtaining po tents. Address 

M UNN & CO., 
Pnbllsher. 8C

��
N

!:.�i� 
:t�!.�I'k?Y. 

BRANClJ OFFIC1I-COrller F and ',h �'reet", 
WR.8tJ l I l llton. () C. 

MAGNETS-Permanent Steel Magnets 
ot sny form or .Ize. mad. to order by F. C. B EACH 
�br�P'd 2.f��

r
�t�

a
J\��IJ;��te 

M
T���

o
th tr:.fr

e
J: 

ment8. 

E, M. KAYO'S P AT. BOLT CUTTER. 
U"".i.nd for I , lnltrated Clronlar. C lncl"n ul. Oh1 0 .  

WHETHER YOU W I S H  TO BUY O R  SELL 

S 7 EJ.A�HfN1J:J?I tr E S .  

P.ATEN78, 
Write to E .  E .  RO BE I,TS, 119 Liberty St., N. Y. 

RISDON'S IMPROVED TURBINE. 

IRON BRIDG ES-CLARKE, REEVES & Co., 
PHCENIXVILLE BRIDGE WORKS. Omce. (10 Wal

nat Stre, t, Pblladelphla. Pa . 
yrl':e

cl
�l

t
l�����C��'ltri'e':°I���

n
��

p
;�':�11WI��� 

done on tbe preml .es, from ore to IIntihed bridges. 
ilInstrated Album mat led on receipt of 75 cents. 

Sturtevant Blowers. 
Of eTery Itse ana descnptlon 'constantlY on Qand. 

Niagara Steam Pump. 
CRAS. B, HARDICK, 

38 Adams at .. BrooklJ1l. N. Y. 

, I I I lI I l�.J W R O U G H T 
( I R O N  

B�AMS & GIRDER S 

BOILERS .AND PIPES COVERED 
WI\h .. ASBESTOS FELTING :" savel twenty-live per eent. 1D  fllel. Send for circulars. 

A SB B S T O S  P II L TIH G O O .PART, 
Nos. 818. 818. 820. and S22 Front Street. New York. pr-AsbeStos In all quantities and quaUties for sale. 

The fact 'hat thl • •  nafnng baa 'l& per ceRt &reater Itrenctb. • •  tlner blab. . andl. truer to pge.than anl 9ther 
In nse. renden 1\ nndonbtetly t�e mOlt eeonomlcal. We 
an al.o the sole mannf_oren .f the CJlLJlBBATlID COL
r.I1!t8 PAT. COnLIN8 and furnIab Pul1eya. llangers, etc •• 
of tho mOl' approvell ltYl8l, PrIce IIlta maJled on a

I.
PII-

:latten 
to Try Itreet, 241 and J��e��:.�g��g� i'a. 

1110 iI. Ganal .t. Clilcaco. 
.-a.'1Itockl of tid. lIb.an� In Itore and lor 1&10 bJ FULLBR. DANA '" PITZ. Bo.ton, M_. 

SBO. PLACE '" 00 ... 131 Chamben otreet. lf. Y. 
PIBRCK '" WB.ALIl.'IQ. Mllwankee, WII. 

OTIS' �AFETY HOISTING 

Machinery. 
JfO. M8 BR01t�h U"�oA. co .. 

BLAKE' II PATENT 

Stone and Ore Breaker 
Cru.be. all bard aI.!Jl.

l.
rlttle .ub.tances to 

r8fo�lli�tDa::nd fO���N�'i",���
d
&�� 

BLAKE C RUSHER CO . •  
New Haven. Conn. 

$10 A. DA Y. Empl oyment for all . Patent NoTe� 
Ue..  GEO. L, FELTON. 119 Na •• au St.. N. Y .  

�iele groae unb  t�atige (Harre unlrer !Be, 
blSlferung madjen ltJir befonber� bnrnllf 
�ufmerfjnm , bn13 unjre \5irmc. bllrdj i�re lBer 
binbung mit m!cj�ington unb ben enrolJiiijdjen 
�aulJt�dbten; befonbere lBort��ile our �rlan 
gung \lon in- unb au�Ianbijdjcn �ntenten 
bietd. 

Seber �rflnber, gieidjbiel ItJddjrr 9lationaH
tat ange�ilrig ,  i� burdj bie liberalen \f,latentge
fe�e bet lBereinigten <Staaten aum \patentjdju� 
fur �rflnbun9en bmdjtigt . Unjre iSirma i� 
bereH, ge�u�t CllIf 26ia�rige �rfa�rung, beutjdje 
�rflnber jeber 8eit au berat�en unb 311 maaigen 
!preijen rafdj unb lJunrtlidj !patente au edangen. 

�ie �eutjdje @Section ifl ·in ben �anben 
fa�iger belltidjer 3ngcnieure, ': ... eidje in bet 
Office �erjilnHdj mit �rflnberu berfe�ren 
lUerben. 

!iDer "Scientific American " ltJirb in jeiuen 
€lJaIten bie bebeutenberen �rfinbungen be
IlJredjen. 

• �ortejlJ'.lUbena trbeten unb lJromlJt [Jeant· 
ltJortet. !p amlJ�h·te in beutjdjer <SlJradje Iller
ben aUf �blangen franco augejanbt. 

ilbrejflre : 

�uuu & �o., 
•• &Untiflc .A.merican" Patent Agentur. 

1S 1 !DAd 1Jl"",, 
1SI'sw VoX'k Ci� 

P. BLAISDBLL " 00., 
Worce"ter, M ...... 

Manut. aren Of tbe Blal.dell Patent Upright DrlllI 
&lId otb er 1lrst,e1asp Macb ln llts' 1'0010. �EW " IMPROVED P 4.T'l'ERNS.-MA. 

ClIINISTS' TOOLs-.l1 slzea-at low prices. 
• GOULD, t'l t0 118 N . J. R. R. Ave .. Newark, N. J .  

$1 8 0 EACH WEEK t o  acttvp AGENTS. Some 
thmg new uDd reUaOle.  Wl lte at once. 

COWGILL & C O  .• Kalamazoo. Mlchlgau . 

Superior to any modifi 
cation of the trip ham
mer. Simple. Efficient, 
...nd Cheap. l � Send for Circu
lars and price. 

A ddress 

W. L. Chaso & CO. , 
g il  & 9 .,. • •  lbeny St., 

" .... Y o r k  

IIACHINliIRY �nlJ }!r og:Iar��:'il�cB III .I!J I '" CO. 1(1 vesev It .. N�" York. 

Q LA SS 1\ 1 0  ULD::; for Fruit J ars, Lamps 'J' Bottles. ll Ink Sf8ud.,.tc . .  made bV H . B ROOKE: 1. yf'!lln COR. WHITE AlfD CJrNT!:B S'I 8 t N . Y. For any '.b1nl/: new 'n gl .. s yon w I l l  -equlre a mould \0  die ) .  P.!: r ARTIOTILAR A.TTIINTION paId t o  M(WLDS for [ '\  Vle \: TI . RS.  'OI " n d  mod�!  or 11",W'n,. � 'nelolif s ' amp . 

T O  A L L  P E R S O N S 
bavlnll m aterial. to GrInd or 
Pu lve", ze,9nrl l nl ere.ted In man
ufacturt of Fertilizers, Bend for 
Pampblet ' 0  

DEN MEAD & SON, 
Baltimore. Md. 

S A 'd PLES OF :Brl A  H I � ES, TOOLS, and 
IMPLEME � 'l'S, recetvefl, exb tbtted, and. orders 

, ,,kon . A. M. PAXTO.N & 1.,0 •• Vlcuburg, MI ••• 

RAND SAW MILL-Saves the labor of 3 
men. S. C. HILLS, 51 Conrtlandt St ..  .N ew lt ork . 

$2400 Yearly t o  Asenta. M new artiol"" and 
tbe beat Family Paper In America. with 

two $6 Ch:tomOL FItIIlIIy Journal, 800 Br'way, N. Y. 

EDISON'S I�DUCTORIUM-A powerful 
tlectrical l n llnction-co'l  for alv1ng .hocks . U.eful 

fUI mpdt(,.H.i purpo"es and amusem .. nt.  Prfc : only SIX 
DOLLARS. Sent, C.O.D., by P"C'prP B • Send for c1 rcnlar . 

EDTSON & MURRAY, 
10 & 12 Ward St .. Newark, N. J .  

OJ' THE 

SCIENTIFIC AMERICAN. 
THE BEST IlECHANICAL PAPER 

IN THE WORLD. 
TWEN'l'Y-NINTH YEAB. 

VOLUME XXXI.-NEW SERIES. 
The publl.hers of tbe SCIENTIFIC AMERICAN bag 

to announce that on the fourt b day ot Jnly, l874. a 
new volun:e commences. It wtll contInne to be the aim 
of the publlsbers to render the content. of the new 
volume more attractive and u.efnl than any of It I pre
dfceseors . 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
ests of Popnlar ScIence. the Mecbanlc Art •• Manufac
tures, InventtoDs,A«rtculture,Commerce, and the tndue 
trial pnr.ultl geuerally ; and I t  Is valnable and In.truc
tlve not only In tbe Work.hop and Manufactory. but also 
In tbe Hou.ehold. tbe Library. and the Reading Room. 

To the Mechanic /lI1ul Manufacturer ! 
No person engaged In any of the mecbanlcal pnrsults 

sbould think of doing without the BOlIlNTIl'IC .AII IIRI
OAN. Every number contaIn. from .Ix to ten engravings 
of new macbl"es and Inventlonl which cannot be foun d 
In any otber publication. 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 . 00  
O n e  copy. s I x  mon ths . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 . 50 
One copy, four montb.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 00 
One copy of Sclen tlftc AmerIcan for one year.and 

o.ne copy of engravtng, "Men 01 Progress" . . 10,00 
Onetopy 01 SclentillcAmerlcan for one year.and 

one copy of . ,  SCience Record " for 18i4. . .  ••• 5.(Xj 
Remit b y p o .  ta l  order. draft or expre ••• 
The postage on the SclenUllc Amertea. I. live centl 

per quarter. payable at the omce wbere received. Can. 
ada aub.crlbers mu.t reIDlt. wltb snbscrlptlon. 211 cents 
extra to pay po.tage . 

Addre.s &11 letters and make all Poet Omee ordera and 
drafts payable to 

IYIU'NR " 00., 
87 PARK :aOW • •  It''V YORK. 

© 1874 SCIENTIFIC AMERICAN, INC.
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�(!ijmb':fmmi8!. 
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.Back Pqe • • • • • • • 81.00 a line. 
In.lde Pall'e . • • • • • • 711 centa a line. 

lfruIraDttl/l8 mall �tOO 00_118_ at IIIe .ame rau pM 
;116, ." meawur.,nent. lUI IIIe /elltf' 7WtB.. Ad"ertiBMlUl7&I8 

m .... b.r",,'ot<l at publICation o(fke as tar/II as Frl<lall 
fM,"ning If) appwr In """,l IB ... ,,,. 

In adoltfon to th p  20 Ca.t Steel Tools Inclosed In thIs 
Han d l e ,  It w l !1 hOld anJ thing t rom a D  S lnch Mill File to a CambrIc Ne, d le .  V I s  by I"ar t�e h .. t 1 001 HOldt r In u s e ,  and W I ) ]  a180 6lJ8 QVf-" r  Df'arlv all ' h e  pnrtloses Hf a H a u d  V i a e .  Tho Wooll Is LIgnum VI'", aDd Hard Mople, the Ferrule M H l l eatHe IroD , 8tJ d the J a ws " Cast Rteel . Moat Hal dwar e Dealera ke p them. or wfll Rend to u. 
:��e

t
lh��i o�'

e"(r.
t
l l:r� 

will .end one by mall, prepaId, OD 
__ �IlLLER.s F a L LS CO., 7S Beekman St., New York 

1��5.��3��t�rf.!o��1�i�l� TUrDID.1! M achme., SlIlIe Re.t� �'oot 
Scroll S. w. .  The very be.t. "elllng 

eve\J":W:��ALba:I��c�ri'I'i.', N. B. 
Ju.t tbe artlcle. for ArtI.aD. or A 'Illteu,.. 

C OMPANY 
-tr EmeryGnndEn 
MONR�E CO.rA . 

" TH E  EMERY GRINDRR," 
A
l 

Mpchan1eal ,JourDA. 1 o f Jlt>n�ral lD fPre8t ,  1 atJued month· 
.fLoa t; til ... nom1nal price of 75c p l? r  annum . T � I S  Pao.r I s  t h e  be.1 meal"", for r<>acblDK Founder., Marb iD I Rt8, RQ,l }way �h01>Il', P a w  Mi l le .  and Wood 8110 

BIII .· t. ]  W o rkers ge L e rally.  being mailed po.t.pald to 
UVtr8 using PrJ",er. A mOD t h ly edl l loD o f 6.OCO �u.raD· 

;c d . Adore.. 
Stroud 8{!,.�:: ;r:n�!'!'to�O

pa. 

AMERICAN SA W CO. 
TRENTON, N. J.  

GREAT REDUCTION IN PRICES 
O F  

MOV ABLE·TOOTHED 
C I R e  U L A R S A.  W S. 

BORING AND TURNING MILLS. 
PA TENTED A PRIL 11, lSi l .  

Barne.' Foot &: Steam P o  .... er 
�roll Saw. 

r.�� ����o��'i ;:fie t"c1 t���::I� 
Braclret, 3 l u .  thick. Every Wood· 
worker should have one. Fonr yeara 
In market-thousands ueing tbe.n. 

Personfl out o f  work, or that have 
�g:� f��

e
�OC:�r ���hr.:�: f��� � 

to '!O clB. per hour. It t . .  p lea.ure to rUI: one, -Say: where you saw tbtl, 
and .pn d for full deSCription to W. 
F. &J.  RAlIN1IS,8ockroro. III , ; R. C. 
BAlIN"S & BlIO . ,  6S Park Place. N.Y 

GEOR.GE BAR.NES & CO., 

Manufacturers, Syracuse, N. Y. 
N ti"VE ' 1!t  

lYIlll l'urDlsbtngWorks 
are the large.t In tbb U n ited State.. The'y mak e Burr 
MI ll.tones . Portable Mill., Smut Machlnel, Pac:Kera, Mill 
PICks, Water Wheel., Pulleys and Gearmg, .peclalll 
adapted to lIonr mll�: 

T��M�)j <;:t:b"f.'IiUll'aI9, N. Y. 

J titntifit jmtritau. 
MORRIS, TASKER & 00., 

PASCAL mo. WORKS: PBlL.A.DBLPBIA, 
TASKER IRON WORKS, NEWCASTLE, DELAWARE. g��ICE . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIFTH AND TA SKEB S TREETS. PHILADELPHIA. 

OFF
�gl AND WA REHO UlfE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NO. 15 G OLD STREET. NE W YORK. 

Manuf .. �:�r.�1 w..!���f-froii 'W"ided'i'ubes " 'Iain ; i&iviiriizeci.' a'nd ;.:,%g'r s:..,gt�J,"?Ofg�::�f.;�J'i !n���?e� 
Lal'· Welded Charcoal lroD Boller Tube ••  011 ·  WeIl �ubln11: aDO C •• lng, G a. and Steam FI t l r If8, Bra .. Valves aDd 
gg�rCi.:!al��:..:���:"lcl.t�\l�0��.s�8�

a
�r�ge

Ga. and Water Pipe ,  tltr eet Lamp l'".ta aDd Lantern., Imprond 

Especial A ttention to our Patent Vulcanized Rubber·coated  Tube, THOMA8 T. TASKER, J,.. STEPHEN P .  M. TASKER. 

Cincinnati 
I' I I' T B  

I n d u s t r i a l  E x p o s i t i o n , 
1874. 

Under the d1l'ectiOD of a Board of Comml 88ioner8 appointed by the Chamber 01 Commerce, 
Board of Trade and Ohio llI echanicli' lnfltitnt ... 

Open to the Public from September 2il to October 3d. 
Open for reception of goods from Aug. 3d to Sept. 1st 

--------------•• � • •.• '1. __ ------------

Thl. GBAND EXPOSITION, the large.t ever held In the ULlted States,  bas acbleved It. popularIty, not 
oD ly a .  the foremost Industrial Fair of AmerIca, but as the oDly en te rprl8e wblch Is without a Slockholdh g 
Intere. t.  and contributes Dothlng to any private pro ll t .  It Is . u p p o r t e d  bv a Public Guauntee Fund o f  
a Q U.A.RTER O F  A MILL I ON of Dol la rs ,  a n d  II In no .ense a Private E n t e r p r l . e .  

Tbe Expo.ltlOD w111 be held ID b · , lI d l n g. especially erected In the heart o f  the  CIty, pre.entlD g  an avail· 
allle exhIbi t i n g  .pace of'elgbC acres under roof. 

ArungemeDts have bee,D made f o r  Jl duced rates or Fare aDd for t h e  Cbeap TraD.portatloD o f  Articles 

for the ExposI tion, from all POIDtS of the Country. Partie. propo.J nll' to exhibit w ill be furnl.hed with 
PremIum LIBt. and Rule. UPOD application to 

W. P. ANDERSON, SECRETARY, 
CINCINNATI, O. 

Uni v o rs a l Drill C hn ck  
(j .  lie 1O:1D'8 PADRT, AUGUST 12, Ib'lS, 

A 8ucce... Hearti ly eDllor.etl by all uBlng It. Stronger and 
m ore dnrable than any otber. Bolda dnlls from 0 to ,.. , fnll 
size, aDct will bold mueb larger by turDlng down .bank. IiO �. 
Is ope.ated qnlckly and a1wMlI. easllY \,8aDnot clog/ .et, or fD 
�:l, �.rrlr:r:r�!cf.�elil a:: ."o�: wft'l!' f�lf":�..:'...:'f.D:�g! 
rerurnell if nol.atl.factOry . F. A. H ULL & CO'J,Manufacturer., 
Danhury, Ct Send for Illu.trated Descriptive "Ircnlar. 

T O  I N V E N T O R S  
AN D M A N U FA C T U R E RS 

SUPIIB-JlII.6. TIIBS 
Save fuel, aDd .uoply DRY .teom. Attachpd to bollera or set ID separate furnace •• H .  -: t1�';fvLJi�,���Dyg�k. 

P t For testlDg OveD., Boll· yrome era. er line., Bla.t furnace_ , 
Super·heatell Steam, 011. StmB. &c. Addre.. BEN HY W. BULK L EY, , 98 Llbertv St., New York. 

AutlJ "tla .) \111 ... , .A  ,bVI!i O'&'JJ . , \t 'I::\ :'UJ.'I&I:i, i.\uuJulacLUl
ers,  l rell LOD. N. J.,  or 117 Liberty St . N ew YorK: . 
Wheel. and Rope tor conveying power long 1118tancel. 
Send for CIrcular. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

"'I.»�" S-..... Ch_tleB'" Bea'" 
In the test at HOIYOke

i 
ID ��\a�� =n.to�rV�v!; 

_own tn: .  ��le�lt and 
the hlll'heat avel'a..., re· 
nita ever o�talned. In 

�����:i�;f�; rt�V���':,'� 
:tl over all ot.llera. Emer· 80D·. full report furnllhed on 
application. Send for Olrct. -
I�BRRILL III BOUSTOl' 

IBON WORKS, 
Beloit , WI.c01lllm • 

PORTLAND CEMENT 
A Practical Treatl.e OD Cement furnl.hed FB"". 

S. L. M.erchant & Co. iG Soutb St .. New York. 

WA N TED ! H Y DR A ULIC PRESSES.-
M a kers of new 01' OWDPrR of IiIflcond baod By· 

draullc Presses,  prepared to sell l o w ,  can addresl1, wt l b  
lul l  lIetall., MORGAN, Box 2874, New l ork. 

Grant's Li[htnin[ Screw Plate. 

@@t," 
J G. ROGERS & CO., Madis!>n, Ind., are 

• the orlglo al Introducer. of TANNATE OF 

�crtlJW�8
f
g�t��

e
t�':!I'Ia�O

J�:�·IS�
e
1tP:;E�r:.

t
�:. ��J�

I
� 

maD� fraudulent ImItatI on. aaalo.t which the public I .  
warn · l l .  TU'r T. S. 18 IIIe ""lid Sau ttBetf--1Ul dilUtion. 
ONLY 1 TO !J OUNOXB DAILY ."QUIUD. Prtce 85c. 8 lb. 
Send tor boo � .  Relerpnces : nemlngton & Son., lIfOD 
�v;':" C��:llB:lt:g:,,��;KJ!�I�CO:;in�;,\t�,���rd.,':."<. tit THE AMERICAN TW IST 

DRILL CO . ,  Woon.ocket, R .  I . .  are 
now the lole ownerl and manufac 
tOl er. of the celebrated 
DU.JIOND SoLID E.J:BY WR""L • .  
W' IlIu.trated Cat.logoe o f  I!:m· 

ery Wheel., MachInery, and Tool. 
F"J:". 

m200 ! s�OttiTl��p�9vAG�!E� � SHUTTL E" SEWING lIIACHINE, 
the only practical, low.priced "Lock Stitch" Sewing 
MachiDe ever iD vented. Address JOHNSON, CLARK 
& Co., Boston, Mass. ; New York City ; Pittsburgh, 
l'a. ;  Chicago, III. ; Louisville, Ky., or St. Louis, Mo, 

Working ModettJ 
AIld Bzperlmental Machinery. Meta!.. or Wood. 1II8dB to 
order bj J. F. WERN1I:R . ... canter a< .. N. "Y .  

Unlvera,,1 Hand PlanlnK 
Macblne, a labor •• avlng In vea tlon , attached te 
any viae, to beDch ... lIh 
Btand aDd cbuck, or to 
work Itself, .et to work 
In ony dlrectloD ID a mo 
nent. Up and dowD  feed '0  Tool : rever.lble .elf 
crol8 feed. Qcdckly .ave. 
' ta  COlt ID bandl ot all me, 
ral work l o g  mechaDlcs 
J AOOB E. SUITTlI:JlLIN, 
mf'r, 60 Du .. ne St., N. y ,  

[JULY [ I , 1 874. 
B�rJ.·N�;' �Jr:����: A clvertl.1Dy, Agen t .  A d dre •• 

S CHAEFFE R & BUDENBE flG. MRI'delmrg. Gerrean y Steam Ga.nges, etc. W . BRUltBMANN. 4 Cedar fit., N . ¥  
lMPHOV F.li 11j'j4. • 

D O U B L B  A C T I N � 
B UGKE7·P L UNG ltR 

St!��PS 
VALLEY MACHIN E COMPANY, . W. ... thatnnt.()IJ , \f .... 11 

20 HORSE POW ER E OOT BOILER 
FOR RALJi:. 

V E R  Y O H  E A P . 
Addre •• Y A L E  LOCK M'F'G C O. , Stamford , CODn . 

Fo .; S A LE-A complete list of Patl' .  t , . f 
_ lire Heportflo, f rnm t h E"  ,' ear 1'l9O. A1>ply t o 

W. R. M A R V I N , .65 Broadway, N e ,,' \ o r k .  

H. A. V crvalen's BrICk Mach ines, 
Made at H averatraw, RorklaDd Co .. N. Y. Ma k i n g  n l D e  teDths of .1I the brick u8ed lb the State. SeDd for r l rcul�r. 

M a c h i n i sts' 
TOOLS, 

OF ALL KINDS, 
ADDRESS ; 

N.Y.Steam ED�De Co, 
98 ClhUlbers St. 

NBW YOBK 

tST nt'fBE MARKET 
S�. eov-.. \.'<.o� A.�� &. �\\'i..� '2,.'. \'\l.,\\.' 

wm:a BOPB. 
10l1li W. lIaAOn I: Co • .  t3 Broadwav, Npw Vo�lt. 

� < u :::t - Z - U) I- U)  I- O O ..J v)  

FOURTH 
N ashville Industrial Exposition 

OF 
MANU FACTURE S, INVENTIONS, ART� 

AN D PRODUCTS. 
Opens Wednesday, E ept, 16, 1874, 

AND WILL CONTINUE 
Until Saturday, Oct. 1 7. 

�a.hvll1e being the  ackn o w l F daed &hibll!n.g pdll l 'If 
the B'ndA or W e s t ,  and the accommodatioDs Ol�l l 1ll gl t'M I 
Iy tncreaAed , 1'be producers, alld vtSlt ')rs ot t h f-'  w h o l t� 
country are 1nvt r,p.d.  Fo r rUles Rnd d .. t'l1 1 ·� ( 1  par ' 1 C ll 1 R r� .  

addre • •  N ASHVILLE IND rTSTHIAL R X P O " IT IO l" .  

SEND FOR 
CIrcu lars descri ptive 

o f  the 
GOODENOUGH 

N a8hvl l l e .  T' DD . 

Improved�orseshoe . 

Bo][ 3044, P. O. 

Ne .... York. 

OFFICES : 

C. HENRY H ALL & CO. ,  20 Cortlandt St , N  Y.Cltl 
THE PULSOMETER. 

The slmplelt, mOBt durable and ellectlve 
IST"A. l'UJIp now In u.e. Will pnmp gritty 
or muddJ water w1thout wear or InllUl' to Ita partl. It cannot get out 8f order. 

B r a n o h  O e » o t a l 
11 Pemberton Square, BOlliOn. Ma •• 
liI2'i MarKet St .. PhfladelpDla. Pa. 
�:;gl�::[:�,f:J�:t\�;,��lNew Orlean •• 
811 ell S13 North Second St., St, LouIs, 110.  

And Shal!etl llIamond Carbon Point., IDdI.pen.able for THE S TurnlDg Eme,y Wheel., GrlndatoDe. , alao TruelDg up DAMPER B B S T .l.lrD LEV ER .. cientific American " is printed wnh 
hardened SteeT .. nd Paper Calender Ro11era,&c. Address REGULATORB QAGJI: COCKS CBAS. EN l!.ll J OHNSON & CU.'S ntK . T.;n l n  .""J 

J .  DICKINSON , PateDtee, 64  N a •• au St. N .Y. MURRILL &: ltElZll:R. 44 llolll.a]l' St .. Bal'" ... omhard St ... J'hlladelphla, and 59 Gold St., Ne ... _ or ... 

© 1874 SCIENTIFIC AMERICAN, INC.




