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I.PROVED STOllE QUARRYIlIG .ACHIlIE. 

The largely increasing demand for stone for building pur

poses calls for the introduction of labor-saving devices 

which, while increasing the supply, will tend to lower its 

cost of production. To this class belongs the machine which 

we herewith illustrate, and which is extensively used for 

channelling or cutting stone in various quarries throughout 

the country. 
It is a double gang machine, and is rel)resented mounted 

upon its track on the bed of the quarry. The frame which 
supports the boiler, 
engine. and other mao 
chinery, eonsists of 
one piece of forged 
iron, thereby gaining 
great strength and du
rability_ The princi
pal portions of the 
device to which it is 
necessary to call at
tention in detail are 
the cutters, the roe
chanism which actu
ates them, and also 
the connections which 
render the machine 
locomotive. The en
gine is of six horse 
power. Through the 
interposition of suitlL

. hIe appliances the pis
ton rod imparts mo· 
tion to the crank face 
plate, A. This, in 
turn, by means of IL 
swivel stirrup applied 
to its wrist pin (not 
shown) moves the up
per arm, B, of a bifur
cated or compound 
lever, which is pivoted 
to the frame at C. M
rangements are pro
vided by which the 
throw: of this arm can 
be shortened and, as 
will be seen, the 
movement of the cut
ters regulated. D and 
E are springs of rub
ber, or other elas
tic medium, arranged 
above the arm, B, and 
between it and the 
10wer arm,F. Aclamp 
passes around these 
�prings, as shown, 
and serves to adjust 
the;n, and also to con
nect the two portions 
of the lever. The free 
mid. of the arm, F, ac· 
tuates the gang of 
chisels on its side of 
the machine. The lat
ter consist of five bars 
of steel, pointed at 
their lower ends and 
clamped' together by 
head and foot clamps 
or guide blocks, with 
the lower of which, 
G, the lever arm, F, 
connects. Of the five, two chisels I I have dia1!onlloi cut
ting edges, and three,hhe middle: H. �nd two o�ter ones, 
have their edges transverse. The middle chisel, H, extends 
the lowest, and all together form a stepped arrangement 
each way from the center. By this device it will be seell 
that when the machine is moving ahead the two forward 
and middle cutters operate; on a retrograde motion being 
assumed the two rear chisels, in connection with that in the 
center, do the work. 

The bars are from seven to fourteen feet in length, accord
ing to the depth it is require. to penetrate, and are supported 
by standards arranged on each side of the fn.mes. At their 
upper ends, on one side, they are serrated to match corres
ponding serrations in the head clamps, for the purpose of 
preventing any displacement of the cutters while in use. 
J is a worm on the main shaft, and actuates the toothed 
wheel, K. The axle of the latter erlends diagonally down
wards to the rea.r of the machine where it terminates in a 
bevel pinion which, by the lever, M, 'nay·be thrown into ac-
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tion with either of two adjoining bevel wheels-part of one 
of which is shown at L-on the axle of the rear trucks. It 
will be readily understood that the motion thus communi
cated serveR io turn the axle either backward or forward, 
according to with which wheel the pinivn is caused to en
gage. When the l�lachine htrequired to be stationary, the 
pinion is so placed in reference to the wheels that neither ill 
moved. N is a hand lever which commun1eatell with suita
ble mechanism which serves to lock t_pinion in whatever 
positiun it 1Ull�' he situated. 0 0 are Yi'inCllles frnlll tit!" bar-

[*a per Annum. 
IN ADVANCE. 

monstrated its efficiency. It is stated to have averaged from 
50 to 100 feet of channel a day during the quarrying 8ea
son, thereby performing the labor of from 50 to 75 men. 

Several patents have been granted upon its different por
tions and improvements thereon. Geo. J. Wardwell is the 
patentee. Further information may be obtained by address
ing the Steam Stone Cutter Company, Rutland, Vt. 

••••• 
The Works oC the Sollet Iron and Steel Compao)". 

This estal)li�hmpnut o('('upi!"s an ar!"a of some one hundred 
acres on the Chicago 
and Alton Railroad, at 
Joliet, TIL, and is one 
of the largest of its 
class in the United 
States. There are two 
blast furnaces of a ca 
pacity of 1,400 tuns of 
pig iron per week, 
which, together with 
the hot blast stoves, 
boiler, and engine 
house, casting house, 
etc., occupy a struc
ture 420 by 240 feet in· 
dimensiolls. Twelve 
boilers and four large 
engines are here em. 
ployed. The water 
works, situated to the 
north of the furnaces, 
contain a boiler and 
two steam pumps ca
pable of throwing 1 , 600 

gallons per minute 
each. In the buildings 
devoted to the process
es of coke making and 
coal washing, are 25 

brick ovens of the most 
improved form, and 
also two washers with 
extenllive machinery. 
Twenty-five tuns of 
eoke and one hundred 
and:6ftytuns of waehed 
slack are produced dai
ly. The fire brick 
works occupy a system 
of buildings 400 feet 
long, fitted with grind
ing and molding appa
ratus, boiler, engine, 
kilns, etc., and are ca
pable of making 3,000,-

000 bricks per year. 
The Bessemer plant 

has a capacity of 700 

tuns of ingot\! per 
'veek. Two five tun 
converters are used. 
The new steel rail mill 
occupies one of the 
largest edifices. The 
steel rail train is di
vided into three stands 
of short rolls, so as to 
insure great strength. 
There are six Siemens 
furnaces of the largest 
class, and a blooming 

WARDWELL'S STONE QUARRYING IlACHINE. p.ngine and blooming 
train. The capacity of 

rels of wltich chains are led, as shown, over pulleys, .and- this branch of the establishment is 1,000 tuns of rail per 
are connected with the cutter bars. Their object is to aftord week. The iron rail mill is provided with an artesian well, 
a means of withdrawing the latter from deep channels. The _ and, besides other machinery, has eight heating furnaces and 
mechanism for driving the gang of chisels on the opposite a three foot horizontal engine with a 28 tun twenty foot fly 
side of $he machine is of course the same as that already· wheel. Six hundred tuns of rail per week are here manu
described. factured. The puddle mill has nine double puddling and 

From one to two hundred blows per minute can be deliv- one double heating furnace, and produces two hundred and 
ered with each gang of cutters, and the penetratinn,we are fltty tuns of muck bar per week. The shops are of sufficient 
informed, will be about three fourths of an inch each time capacity to keep in repair all these works, and also a second 
the apparatus is passed ov'!r a given surface. The channels Bessemer plant and merchant mill, if required. 
are generally cut down for from four to six feet, and maybe _ .e._ 
of any desired length. It may be noted, as an important ad- A PATENT OYSTER.-Where will the genius of the 
vantage claimed, that their sides, as made by the chisels, are American inventor end '/ A down east journal informs us 
quite as true and as even as a sawn lIurface. so that the ma- that a Maine mRn is about to apply for a patent for an arti. 
chine serves the double purpose of dressing as well as quar. ficialoyster, made out of 110ur PlLI!te, tapioca, salt and water. 
rying. The track can be made in sections to extend any de- The inventor places these in second hand oyster shells 
sired distance. I which are carefully glued arouni tile edges; and when a 

The general use of this invention in the marble quarries half intoxicated customer calls for a dOrlen raw on the half 
of Rutland, Vt., during the past seven years has fully de. I shell, he gets them fresh from the shop. 

© 1873 SCIENTIFIC AMERICAN, INC.



�tittttifit �mtricln. 
MUNN & CO., Ed.::.tors and Proprietors. 

PUBLISHED WEEKLY AT 
NO. 37 PARK ROW. NEW VORK 

O. D. MUNN. A. I!:. BEACH. 

T:m�:D,/E&. 
One cOPY. one year 
On. cory. 81x months • 

CLUB UTES t b��rC�!e:og=. �:e �� �!c� 
. ea_ . � liO 

�
;1·60 

VOL. XXVIll., No. 13. [NEW SERIES.] 'l'1centll �I{!.t" Year. 

NEW YORK. SATURDAY. MARCH 29, lS73. 

(lon'e.' •• 
(llIu8trated articles are marked with an asterisk.) 

!��,".!'�i.; '[:I���8�';:':J!r':t���::::: � Neb�l';,'i!��O{�r':::gn"i� \���
I
[l���� 196 �:�:i'���'(mpro;;e;i':::::::::::::::: }� ���=�&������I';,"';;jjD

r
"roveti::::: � 

Btol{eneetp .... . . . • . . .  , _  . . .. . .... 0 "  • • •  201 Patent decislons, reeen .......... . .. 200 
Boller explosloa at Con.hobock· Patented In ];Jngland by Amerl. 
aOlre

n
"':�ii��fn":

c
s�':!ii"" of 'cyiin: 195 pat���·i��vr:tt':.��a;;;,,:· propos';;" 200 

drlcRI· . . .. . ........ ....... ... . ... IV;! new .... . ........... , ............ 192 
Hlldal ve�l. Havana glen. N. Y.· . . . 199 Patents. oftlclal llst of . .. . .. ... .. ... 208 �:::���:� a':.'!.3

er
�����",aciiliig· 

. in 2oyat
:r�: ����� ��.��.���. ���. ���: 200 

horse . . . . . ............... . . .. . . . . 197 Pseudo science ....... .............. 192 Colree gardens of Arabia· ......... 199 Psycblc forcp 011 the slate ......... 195 
Communications received ......... 20lI Quarrying machine •• tone· ........ 191 
Exploslono due to low water . ..... 192 Red cedar hedges . . . ................ 196 
F

l
b
:�s��n:���.� .. �����' . . .  ��t��: 1!l51���n�II'f! �na£n��ctf��; ' iDio;,;;.: 198 

�\�:�.bfe::.���.'.�x
tI��.I .•. ���.�: : : :  �� sed:�f';k: ·tieaili 'of' Profe.i80j.:::·.: � 

Fire •• uncontrollable ............... 196 Steam.lgnltlon by .n!k':
heated 195. 201 

�ffct!���������
s
:: ::: ::::::::::: l�isunalf����"o"������ t.!'�:.���· 198 

Glycerin on 8trychnla. action of .. 196 Telel<raph In.trument, the dnJllex 196 
H

ea
�e�����

e
���:��

y
: �e�. ����.t��.� 2OO 1'fel

���!ft�'::�����.��: ��: .. ����� 100 
Inclined railway, tbe Ralston· .... 199 Telescape, tbe million dollar ..... .  196 
• Jollet Iron and �teel Compav.y, T1des ala prlme motor.tbeocean·lt5 

works of the .................... 19LTlmber. the strenlrth of . ..... ...... 197 
I,evers 1 he power of rom pound'. 195 Torrey. death of Professor . ...... .  200 
Lightning lIashe., observations on I Tunnels. tbe Detroit river..... . .. 100 

the duratl"n and IDnlt!ple cha-

I
valve gearIng for steam engines" 1118 

recter of . . . ..... . ... .... . . . ..... 198 Vienna exhlbItI�1 tbe ........... .. 198 
LIght on selenium. curious elrect Water for extlngwsb1ni llrel.aea. 1118 

of ................................ 193 Wood. the decay of ................ IIJ7 
Workmen. Injustice to ........... .. 192 

x 
EXPLOSIONS DUE TO LOW WATER. 

In our issue of March 8, we published an l!rticle in which 
we exhib.ted the fallacy of the popular ideas relating to ttr.e 
cousequence" of low WAter in steam boilels, aUlI showed how 
collapse, even. might occur as a result of this cundition. We 
related a case, as described by a correspondent, in which col. 
la.pse ar.tlally took place. We explained ihe manner in 
which explollions might, under some circumstances occur, 
and, in c()nclusion, summed up our argument in the statement 
that overheated surfaces, where low water had occurred, 
might produce eithe;: explosion or collapse, or might cau�e 
no dange:oous result, according to the peculiar circumstances 
of the individual case. The question ·�f a correspondent leads 
us to take up the special case of explosions caulled by the in
.. rease of pressu�e which rray be pr:xiuCo,d, in some cases, by 
the injection of feed water up:m overheated surfaces. 

In the article above referred to. we showell the po8Ilib!.llty 
of cold feed water, entering a boiler filled with steam, I'ro
ducing the condensation of that steam and thn coll8equent 
collapse of the boiler. Should, in any case, the feed water 
be too Warm to produce instantaneous condensation, or should 
it be evaporated so rapidly as to supply :fresh foteam faster 
than condensation cou'd take place, an increase of pressure 
would 1 ccur which might produce, and probably in many 
cases has produced, the explosion of the boiler. 

Let us suppose, as an extreme case, a plain cylindrical boil
er, of 42 inches diameter and 30 feet length, to have become 
completely em,tied, by SOllie accident, and the:l to have a 
1iIIl1iply of water forced in under the conditions last described. 
We may Cltsily calculate what pressure of steam will be pro
daced, if tl:e feed water were boiling and the platFos red hot, 
-(l4)nditions most favl)rable to increase of pressure. Iiluch a 
boiler, if of quarter inch plate, would weigh not far from one 
and a half gross tuns. If the fire line were at the middle 
line of the boiler, about 1,800 pounds of iron mig.ht become 
red hot, were the boiler to become empty. Nine pounds of 
red hot iron were proved, by Professor Johnson aud CheCom
mittoo of the Franklin Institute in investigation of this sub
ject, to contain heat enough to be just c_pablil of evaporating 
one pound of water. Seventeen hundred pounds of iron 
might therefore evaporate.l..\CUI.::.:200 pounds of water, under 
most favorable circumst::mces. This weight cf water, occu
pying the full cal·acity of the boiler, 290 cubic fe'3t, would 
produce a prll8sure of ab.:>llt 300 pounds per square inch. In 
one actual experiment by the Committee of the Franklin In
stitute. the pressure ros·� above 200 pounds per square iuch, 
when it overcame the resisting power of a portion of the 
boiler, and they wel'l! unable to determine the maximum 
limit. 

The case which we h'lve llUpposed wou}(l, evidently, be 
likely to t.roduce explosion, were the pressure not relieved 
by the safety valve; but it must bl remembered that this is 
the extreme caRe, and one likely to be seldom met with. It 
will rarely happen that cne half a boiler will be thus heated 
to a red heat, and that it will yield its surplus heat to heated 
and rapidly injected feed water; and even then it is only 
when the safety valve is inoperative that the pressure can 
reach the indicated figure. Suppose a boiler of the locomo· 
tive type to have its crl)wn qlleet similarly overhAated, while 
a heavy pressure still exists within it, say 120. pounds. By 
similar calculation we can readily determine the increase of 
pressure. The crown sheet being, say 1 feet s ,nare and I 
inch thick. and the boiler containing 100 cubic feet of capaci
ty above the then exist'ng water line, the pressure, if unre
lieved by the safety vWve, would, in this example, rise to 

nearly 800 pounds per aquare inch, except for one very im
portant clrcumstance: that is, that I&tUl'&ted. steam already 
exi8ti� would, as shown by experiment, be condensed by 
the slightest increue of pressure and, thus yielding before 

the newly developed vapor, the result would be that the 
pressure would rea.1ly be but very slightly increased. It is 
far more likely that, in this case, the overheated crown sheet 
would yield from simple welkness, and that an explosion 
would result in tba manner, as has actually occurred under 
our own observation. 

Our readers will be very likely to agree witlt us, we think, 
when we draw the conclusion that the statement that" water 
coming in contact with red hot iron creates a gas ten times 
as explosive as the best gunpowder" requires some modifi
cation. Learning more precisely in what manner deficiency 
of water produces danger, those among them who have steam 
boilers under their charge will be able to act morE! intelligent
ly in avoiding such risk. 

...... 
mlUSTICE TO WORl[J[EN. 

It is always the case among antagonistic parties that there 
are a few on either side who rush to extremes and, by their 
precipitate and ill advised. measures. neutralize such satisfac

tory adjustment of the question in dispute as might be effect
ed through the efforts of the more cautious and conservative 
majority. We have given a multiplicity of inlltances of the 
imprudent proceedings of tmde associations, and have re
peatedly condemned the coercive system which these societies 
have seen fit to adopt in order to compel the support of dis

affected working men_ From the following document, how
ever, which we have recently received from a correspondent, 
it appears that the .extremists are not all al'nl.yed on the side 
of the unions. The Joliet Iron and Steel Company is one of 
the largest establisrunents of its class in lllinois, as will be 
seen from the description printed in another column. 

RECEIPT AND CONTRACT . 
JOLIET, ILL •• February --, 11m. 

Received of Joliet Iron and Steel Company. the full amount due me a8 
per pay roll for semcee rendered said company during the menth of Janu
ary,I878. 

And for the conllderatlon of the "bove mentioned, I do hereby agree that 
said company ehall not be liable to me (nor my helra, executors, admlnlstra
&Ora, or otber pene" who may be dependent upon me for Bnpport In case 
ormy death) for anJ damage or accident resulting or occnrrlng to me while 
In Iy emploJ, whether cauoed by the negligence or carelesane.s of any of 
the olllcera or employees of Bald company, or from any other cause whatso
ever. And that aald company shall have the right, at any time, to dlBcharge 
me from Ita employ without notice. 

Further, that I will continue In the employ of said company from month 
to month at the current rate paid by said company for the clasa or kind of 
·work done by me, and not leave the employ of said company 8r refuse to 
p.rform mJ dally dutlea without fourteen (14) daysaotlce In wrltlngot luch 
Intention &0 the luperlntendent, foreman, or the pers"n lUlder whose orden 
I am employed, prevloUl to the time of leavlni or fan1� &0 perform my 
dally dutl .. e. 

And In collllderation II aforeaald. I do further agree that In cue I fa1\ to 
complJ with the conditions lalt aforesaid, that I will forfeit all moneya 
earned by me and _Inlng unpaid at the·tlme of luch faUnre on my part 
to comply with the terms ot this con tract. 

Slgned,.------------__ _ 
Wltnesa • 

Although it is possible that this contract may be legally 
valid under the �tutes of Dlinois, we doubt whether its 
�rms w(\uld receive a righl interpretation from any court 
or be enforeed through any jury. It is plainly inequltable, 
inasmuc:h as it gi'f'es to the employer rights which it denies to 
the eml)loyee, and places the latter in & position in which his 
means of support may be at any moment taken from him 
without warning, and without leaving him aI.ty mode of re
dress. That this power n:.ay be so used. as to cause_ great 
hardship is clearly obvious, while the system of requiring 
men not only to give their time and labor, but to bind them
selves by such oppressive obligations, for the simple and sin
gle consideration of their already faithfully earned wages, 
eeems to us wrongful and highly unjust. "The laborer is 
worthy of his hire," and although employers have a perfect 
right to regulate the quantity ,quality, and manner of perform
ing his work, they should not take advantaga of the necessity 
which impela a man to t->il for the existence of him(;elf and 
his famil1, to impose upon him extreme conditions which, 
were he 1l1li dependent, he would unhesitatingly refuse. 

We cannot too atrongly protein against the' adoption of 
such a method of governing workmen as the above would 
signify, and we would earnestly advise its di8CX!ntinuance. 
It is on such proceedings &II this that the harangues of the 
leaden of Btrikes and labor Ilprisings find a substantial 
basis, which lends to their arguments a weight with men who 
otherwise would fail to be moved by them. The doubtful 
benefit, which perhaps may accrue to a Bingle establishment 
is a hundredfold outbalanced by the obstacles thus thrown 
in the way of those who are striving to reach a fair and 
equitable adjustment of the question of labor reform. 

It seems to us that the ()()('rclon in this case is as evident 
and in every respec!t as mnch to be cClndemned as tuat exer
cised in the contrsry direction lIy the unions. Indeed, if 
employers adopt this course. with their restrictions on one 

hand and thOl'e of his BOCiety on the other, the future of the 
workillg man is at best sadly unpromising. 

••••• 
PROPOSED NEW PATENT LAW IN ENGLAND. 

A committee of London patent agents h&ll prepared a 
bill for a new patent law, the pusage of which through 
Parliament is proposed.. It is a Bort of a patent hash, 
having been made up, apparently,. by means of BCissors 
and paste, its components being derived, hi small items, 
from the.patent laws of various countries. It provides that 
the preMlt set of supernumerary offici!ili!, the "Lords and 
Commissiollers," shall Btill remain in office, to draw their 
salaries, for that is all they have done or are expected to do. 
To this gallant body, a corps of six new membertl are to be 
added, with B&lariea varying fr<>m $7,1500 to $10,000 each. 

Some items are then taken from the American law. Ex
aminers are to be appointed, all cases are to be exam
ined aB to novelty, and rejections mado when the examiner 
thinks proper. '!'his officer may summon the applicant and 
compel him to make such amendments as he may require. 
The present burdensome patent fees are to be retained, while 
another section provides that the patentee shall be compelled 
to grant licenses for th� use of his invention, on such terms 
as the examining committee may think proper; and they 
may also vary or cancel licenses. Issues of infringements 
are to be derermined by a judge, without a jury, who may 
call in examiners, if he desires, to assist him. Items from 
the Austrian and continental systemu are introduced, requir
ing that the invention shall be worked within a specific time 
or the patent reudered invalid. 

The grant of parents to the first applicant, whether inven
tor or introducer, as at present provided, is prohibited, and 
patents are only to be granted to the inventor or his author
ized agent . 

The last mentioned clause is the only really sensible im
provemeut that the bill contains. The effect of the other pro
visions will be to place difficulties and troubles in the way 
of inventors, without conferrinl:l' benefit on anybody. We 
are surprised at the stupidity which this proposed bill ex
hibits. 

What is needed for th'3 encourag'3ment of the useful t.rts 
in England, and in every other country, is: 

First, the publication in cheap and popular form of the 
drawings and specifications of all patented inventions, so 
that the people may become fully informed as to what is do
ing or has been done in the arts. 

Second, the reduction of the fees and the forms for ob
taining patents, so that the masses of the people, who are 
poor, but among whom the real thinkers and inventors are 
to be found, may readily secure patents for their ne w ideas. 

Third, the placing of the entire control of the patent, from 
the day of its issue tf) the clOSE of its term, in the hands 01 the 
inventor, to be his property, to be used as he thinks proper, 
subject to no compUlsion or other official inrerference. 

Nearly all of the changes proposed in this bill are steps in 
a backward direction, not an advance in keepiug with the 
spirit of the age. The present British law is immeasurably 
superior to this one now proposed. Indeed,the existing law 
is admirable in nearly every respect and l"orks admirably. 
Almost the only change it needs is a reduction of the enor
moUB patent fees it now requires, and the limitation of the 
issue of patents to inventors only. 

••••• 
.PSEUDO SCIENCE. 

We have before referred to the fact that mere reasoning, 
not based on sufficient observation of Nature. almost al
ways leads to false conclusions and ba.seletls theories, that 
this was the main fault of the ancient philosophers, and is 
still the fault of that class of moderns who labor under the 
serious disadvantage of deficient mental training; we have 
also asserted that docility to Nature's teachings and a liberal 
amount of resignation of our own speculative faculties are 
the real means to ('ome to the knowledge of the truth. Even 
some-of thO! most eminent men have erred in this way, and 
are lasting monuments of warning against mere speculation; 
one such is no less a personage than the famous German 
philosopher Em6.nuel Kant, who risked himself on the field 
of mechanics so far as to write a volume on dynamics, or, 
rather, on a false imaginary theory of motion, which he calls 
dynamics. We will only point out a few of his errors: 

Kant had evidently never been instructed in regard to the 
reslstar:ce of DJ.otion by friction, and he was ignorant of the 
fact that all motion, once imparted, would continue in the 
same direction as long as it was not prevented by other 
causes, of which friction is the most common and, on the 
surfaee 'of our earth, the perraanent cause which finally ar
rests all motion. Having no conception of this, but imagining that force must ba a metaphys!cs.l immaterial thing 
which can be communicated to matter, he distinguishes two 
kinds of force, living force (tiiB 'Diva) and dead force (viii mor
tis), and he illustrates these two forces by the following ex
periment: "When a book lays on the table," he says, "and 
I push it forward with my hand DO slowly that it stops mov 
ing as BOOn as the contact of my hand ceases, I give it only 
a dead force; but when moving it with such violence that it 
continues its motion after the contact of the force-giviug 
hand has ceased, I give it a living force. So a heavy box or 
trunk, dragged over the floor, is moved by a dead force, but 
a stone thrown by hand is moved 1.;y a living force." Heocon
siders that a body, when moving it without contact of a 
moving force, possesses the force viva, the living force; and 
the conclusions he further arrives at, being based on such 
false premises, are, of course, totally at, fault and contrary 
to experience and even, we dare say, tc common seUBe. 

If Kaut had discussed this matter with a gl)od physicist of 
his time, and obtained some informa�ion on the subject of 
friction, and absorbed this information, in place of exclu
sively indulging in his own fanciful and groundless specn
lation, he would never have published his volume on dy
namics, which must injure him in the eyes of all impartial 
investigators. It shows how superfic!al a thinker Kant was 
after all; it raises the suspiciou that if he was not more cor
rect in his metaphysical reasonings than in his plain physiclI, 
he does not deserve the confidence of his readers, and his 
conclusions may go for naught. 

Another illustration of a similar nature ill Goethe, who in 
the latter years of 'his life had a notion to study optics, and 
wrote a volume on light and colors, in which he proves that 
he had not the least capability of making experiments, and 
\\8.8 still more deficient in his powers of observatioll. His 
CIIIlclusiona are almost all false; he is perhaps wone than 
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'93 
Kant, and his book is nothing but a confession of deficient 
judgment in regard to experiments and defective training, 
his education being, as is well known, exclusively literary. 

As there is no more useful labor than opening the eyes of 
people to the truth and rooting out their prejudices, we 
consider it a necessary and progressive step to tear away a 
portion of the halo which surrounds certain names, and 
which has almost become to mankind sacred, owing to the 
habit men have of regarding their heroes as superior in all 
respects to the ordinary run of humanity. 

ce88ion of sparks to pass between them and which, under the 
circumstances, produce a tine stream of ink, or a succession 
of fine dots, spirted from the tube on to the paper, leaving a 
record of the position of the tube at each instant and draw
ing a continuous line on the paper, without impeding by fric· 
tion the motion of the tube as directed by the receiving in
strument. It has been found most convenient to allow the 
paper to move in a vertical plane, and to use a small glass si
phon with its short leg dipping in the ink and its long leg 
pointing obliquely downward at the paper and close to it. 
The receiving instrument used in connection with this mark
ing apparatus is a peculiar arrangement in which the received 
current passes through a very light coil of a small number 
of fine wires. Part of this coil is placed in a powerful 
magnetic field produced by permanent magnets or by elect o· 
magnets, which set with great force upon the coil when the 
current passes through it. The coil is kept stiff without any 
complete framework or bobbin, by the use of stiff pieces or 
booms, drawn asunder by threads or strong fibers stretched 
to fixed points and serving to support the coil while giving it 
the requisite freedom to move and the needful stability. The 
message recorded by the ingenious apparatus appears like a 
continuous line ; but when examined closely, it is found to 
be made up of a series of ink dots. The line made in a lon
gitudinal direction corresponds to spaces in the Morse alpha
bet matie by heading the current; and the to and fro trans· 
verse lines, which may be long or short as the cable current 
varies in strength, accomplish the same purpose as the dot 
lines made 1.y the Morse pen. Thus the swinging motion of 
a delicate coil is perfectly recorded with minimum expen.li
ture of force. Sir William Thomson has accomplished what 
has been hitherto deemed an impossibility. 

.,ides of the river, and, up to a recent da.te when orders were 
given to stop, these headings had been carried 1,70:1 feet in 
all, or 1,220 feet on the American side and 480 feet on the 
Canadian side. 

• I ••• 
LENS FIRES. 

Mr. D. D. McBean, Superintendent of the wo�ks, has pub
lished, in a recent number of the De�roit Post, an interesting 
review of the practical operations so far as they were carried, 
showing that the works might be easily completed if the 
money were forthcoming. We hope that an improvement 
in the exchequers of the companies concerned will enable 
them hereafter to proceed with the works and bring them to 
completion. 

----------4._ .• � .• _-----------
IICIEBT.lJ'lC AlfD PRACTICAL IlfFORKATIOlf. 

BLEACHING BY TURPENTINE. 

Dr. H. C. Bolton, of Columbia College, New York city, 
IItates that on a re'!ent occasion, at 9 A. M., on entering his 
laboratory he found a wooden table on fire, i�ition having 
been oceasionod by the rays of the morning sun, which fell 
upon a glass spherical fiask containing water. 'l'he flask 
served as a lens which concentrated the rays and set fire to 
the wood. The author also alludes to the statement of Lac· 
tantius (A. D. 300) who mentions the use of glass globes, 
filled with water, to be used in kindling fires; while Pliny 
recommends the use of lenses for the purpose of cauterizing 
the fiesh of sick persons. As to the latter, (Jne Mr. Barnes, 
of Connecticut, took a patent in this country some five years 
ago for the use of lenses for the purpose suggested by 
Pliny. • 

It is well known that turpentine generates ozone, and the 
fact has been used for bleaching purposes. The turpentine 
is vioiently whipped by dashers and the ozone is blown 
from thepnerator into the vat containing the paper stock 
or other goods to be bleached. How far this operation is 
successful we do not know, and only throw out the sugges
tion for some one to give it a trial and report the result. 

In respect to fires occasioned by lenses, doubtless there are 
many examples. It is well known that vessels at sea have 
been set on fire by the bullseye glasses used to admit light 
to between d'lcks. These glasses were formerly made con
vex on one side, thus forming powerful lenses. In conse
quel1ce of the loss of property and danger their use has 
been discontinued, and thick plates of glass, flat on both 
sides, have been Ilenerally substituted. 

Captain Scoresby and Dr. Kane used to altonish the na
tives of the polar regions by taking blocks of cleal' ice and 
cutting them into the form of lenses. with which they in
stantly kindled fires. 

------------.� .... , .. ---------
ClJRIOU'S EFFECT OF 1.1ltHT ON SELE�I1JK. 

Selenium is a substance that resembles and is allied to 
sulphur. It is f(lund in connection with some natural,le
posits of sulphur, h�� it more commonly occurs in combina
tion with metals, forming selenides. Selenium is less com
bustible than sulphur, burns with a blue flame, and emits a 
putrid horse-radish odor. 

Mr. Willoughby Smith has been making a saries of elec
trical experiments with selenium, and, at a recent meeting of 
the Society of Telegraph Engineers, London, he made 
known the following remarkable results: 

The sticks of selenium were connected with platinum 
wire and hermetically sealed in glass tubes. The electrical 
resistance of some of the sticks was very great, otlJers much 
less, and he was at a loss to account for this lack of con
stancy, until, after various trials, he found that it WBII due 
to the action of light. When the sticks of selenium were 
shut. up in a box so as to exclude light, the electrical resist
ance was highest and remained constant; but when the cover 
was withdrawn and light was allowed to fall on the sticks, 
the f'lectrical resistance diminished 1�to 100 per cent, ac
cording to the intenRity of the light. The shading of the 
selenium by means of glass plates of different colors showed 
thlLt the conductivity was altered in proportion to the inter
ception of the light. These are very singular observations, 
and may lel!-d to new and useful discoveries concerning the 
qualities of other substances, and the manner in which light 
and electricity affect them. 

• •••• 
THE SIPHON RBOORDllfG �:BLBGRAPH IlfSTRmo:lfT. 

------------...... �, .. ------------
Tn VlBlflfA EXlUB1TIOlf. 

On Saturday. March 15, General Van Buren, with bis fam
ily, left for Vienna to take charge of the United States Depart
ment of the great exhibition. The appropriation by Congress 
af $200,000 and two vessels for the free transportation of mer· 
chandise has enabled the Commissioner to collect a large num
ber of articles for the great show, notwithstanding the unpro· 
tective nature of the Austrian patent laws. Most of thtl 
exhibitors are manufacturers whose wares are well known 
here, and whose inventions have been so long in public use 
that the patent laws of no foreign country wollld probably 
afford them protection. 

Had the Austrian Government amended their patent laws 
so as to afford the protection that ·.he word .. patent" implies, 
a Inger number of our more recent and important inventions 
would have found place in the American department. If our 
part of the show does not compare favorably with other 
nations, it should be ascribed to the unwillingnetls of Amer
ican inventors to trust their novelties to Austria's tender 
mercies. 

The. ship Supply completed her cargo and sailed ior Trieste 
a fortnight ago, and the ship Guard will sail, with the last of 
the goods for the exhibition, on March 20. Both are wI
ing vessels, and it is therefore uncertain when they will 
reach their destination: in season, however, it is hoped, 10 
permit their freight to reach Vienna before the opening of 
the exhibition May 1st. About the same ci.aSfl of articies 
will be found in the American wing of the Austrian show as 
is seen year after year at the Fair of the American Institute. 
Among the most prominent are sewing machines of great 
variety, the contributions of the Singer Sewing Machine 
Company alone amounting to one hundred cases. Then 
there are knitting machines, scroll saws, wood working ma
chines, windmills, pumps, steam engines, water wheels, 
safes, pianos, school furniture, etc., besidetl ores, bales of 
cotton, hemp and other products from various parts of 
the country, r"presenting the growth and industries of the 

Perhaps the most valuable inventions in connection with sections from which they come. 
submarine telegraphy have been made by Professor William On the main 1I00r of the American department will be 
Thomson. During the laying of the Atlantic cable, the sar- shown, in actual operation, shoemaking, bucket, brush, and 
vices of Thomson's refiecting galvanometer were most valoa- nail making machines, stone breaking tools, flax cleaning 
ble, but lately he has succeeded in perfecting a recording in- machinery, rock drills, circular looms, machines for making 
strument which is worthy of description. The ins:.rument pipe elbows, boot heeling machines, and numerous kinds 
in qucl>tion is in use at Duxbury, operating through the of wood working machines. General Newton has sent a 
French Atlantic cable. It is available for recording a posi- perfect model of the engineering works n?w carried on 
tive and a negative current upon a strip of paper in the long under his direction at Hallett's Point, and the United States 
and shor. signals of which the Morse alphabet is composed. Lighthouse Board has forwarded. their best specimens of 
The difficulty of producing such a recorder as this has been lighthouse laderns, and the Navy Department their new im
due to the difficulty of obtaining marks from· a very light proved apparatus for hoisting and lowering boats. 
body in rapid motion without impeding that motion. To ef· About seven hundred exhibitors have space assigned. to 
fect this, the inventor connects (either by direct atw.llment them, and some who were unprepared to send by the gov
or by stretched thread or fiber), to the body moved by the re- ernment ships will forward their goods at their own expense 
ceived current, a light marking needle or tube, from the end by steamer. Commissioner Van Buren has been untiring in 
of which ink or other lIuid is spirted upon paper. The sig- his efforts to have our country represented, and iUs believed 
nals which are to be recorded give rise to motions of the that the American department of the Vienna exhibition will 
marking end which are pal'allel to the plane of the paper, be creditable to the nation. 
while the paper is drawn along its own plane and in a direct • '.'''' •• ----''-------
perpendicular to the line of the motions caused by signals. TO DETROIT RIVER TU'lfllELS. 

HARDENING BURNED STEEL. 
For hardening the steel points of tools of bol'ing machines, 

etc., when burnt, J. Jossi proposes the following method: 
10 parts of tallow, 2 parts horn filingtl, 1 part sal ammoniac, 
1 part pulverized charcoal,and 1 part soda are mixed together 
and placed with a piece of wood on the parts to be hardenei, 
after they hav" been exposed to a cherry. red beat. The mix
ture dries und'.!r the influence of the heat, and the steel parts 
may then be hardened again in the usual manner. 

ARTIFICIAL MILK FOR CALVES. 
Successful experiments have been made in raising calves 

by means of a soup or milk prepared according to the re
cipe of Baron Liebig, which is as follows: 

Seven pints of water and three and a half pints of milk 
are boiled with 10 ounces of wheat flour to an ordinary pap; 
three and a half more pints of milk are tben added, with an 
ounce and a quarter of a potash solution consisting of two 
parts of bicarbonate or potash dissolved in 11 parts of WA
ter. The same quantity of bruised malt as of wheat 1I0ur 
is added to the hot pap, which is well stirred and allowed to 
settle for half an hour near the stove or other warm place, 
when it is boiled again and filtered through suitable gauze. 

The calves are fed for about 6 weeks on pure milk, and 
gradually they are allowed. less, some of the substitute being 
addecl At last they are given about 7 quarts of artificial 
milk per day and no pure milk. After tbree montl!s, only 
one half of this quantity is given, half a pound of linseed 
cake being added; in the fall some boiled. potatoes are mixed 
in. The calves gain about two pounds in weight per day. 
A calf which was weaned on February 22 gained on an aver
age 2'12 pounds per day. Should calves dislike to take the 
milk of the cow, the substitute is given immediate'y. No 
disadvantageous effects of feeding with this milk wel'e ob
served. Diarrhma did not occur at all. The milk was also 
applied to the raising of pigs, and was in their case useful 
in the cure of dfarrhCl!a, which so often fatally attacks them. 

NEW METHOD OF CLEANING GLASSWARE. 
Dr. Walz sends us the following correct de;;,cription of his 

new method of cleaning glassware, published on rage 151 of 
our current volume: The vessel to be cleaned is filled, or, if 
large, rinsed with a moderately dilute solution of potassium 
permanganate, the contact of the liquid being prolonged till 
a film of hydrated manganic oxide has been deposited; the 
solution is then poured away, and the glass vessel rinsed 
with some strong hydrochloric acid. Chlorine is then formed, 
but not enough to cause inconvenience; and acting in the 
nascent state on the organic matters, it speedily converts them 
into substitution products, which are soluble in the slight ex· 
cess of acid or water. 

PBESlINCE OF SILVER IN SUBNITRATE OF BISMUTH. 
M. Ch: Ekin observes that this preparation often contains 

silver, of which, however, no notice is taken in most works 
on pharmacy. Having tested it for the. purpose'of detecting 
a silver compound (subchloride), he found some! samples of 
the subnitrate to contain from 3'9 to 6'� per ceilt of subchlo
ride of silver; and in other samples he found metallic slIver, 
but in small quantity. 

...... 
)UlICRBR'S REKAUAJlLE OBDRVATIO:RS COlfCERlfllfG 

TRB SU'lf. 

Sir William Thomson employs for the marking needle, by We regret to leam that work upon this great enterprise 

The great English philosopher Isaac Newton, and, in fact, 
all the astronomers from the middlE> ages down to the end of 
the last century, had a much more correct idea of the nature 
of the sun than was the case with William Herschel and 
his followers, who, in order to keep step with the current 
of public opinion of their time (which. favored a plurality 
of inhabited worlds), tried to prove not only all the planets 
but even tho sun itself inhabitable, at any cost, even at the 
expense of common sense. For that purpose Herschel in
vented. the phoBI,horescent cool atmosphere which, from its 
under surface, gave only sufBcient light and comfortable 
heat to the inhabitants on the solar surface, but from its up
per surface projected radiations which, at a distance of over 
92,000,000 miles, could develope, with the help of our at
mosphere, the burning heat of our tropical zones. Notwith
standing that the idea was absurd in the extreme, and with
out any foundation on analogous facts positively known 
about the properties of matter and of heat, it was accepted 
on the authority of the ,oder Herschel, who (when we ren
der him impartial justice) must be considered as only a suc
cessful telel!'cope maker, and a very poor philosopher. This 
absurd doctrine about the nature of the Bun is, even now-a
days, Dot expunged from our Ilphool books on astroaemy, 

preference, a capillary tube, or a bristle dipping at one end has been indefinitely sWlpenCied, for lack ot funds, and the 
into a stationary reservoir of ink or other lIuid; and he expaeted unio::l of Canada and the United Stl·tes, by the 
caulles such lIuid to be spirted or drawn from tIte opposite bonds of an underground railway, is fo� tho pl'ei'Cnt aban
end of the tube by mean!! of an electric force, or by means of doned. This is a great pity, especially as much work had 
rapid vibrations maintained in the needle or in the paper, in already been done. The original plan contemplated the 
a direct perpendicular to the plane of the paper. These vi- connection of the Great Wettern Railway of Canada with the 
brations may be maintained. mechanically or pneumatical1y Michigan Central Railway, at Detroit, Mich., by m::ans of two 
as by the agency of sound, so that the paper receives ink by independent circular tunnels of masonry, each 15 feet in di
a succession of fine contacts, between each of which the tube ameter, executed by borings under the bed of the river. Each 
or bristle is quite free to move. Wbt'n the electric method tunnel was to have been 8,568 feet in length. 
is used, the pa.per is drawn over a metal plate electrified, say, The preliminary w(�rk consisted in drifting a smnll tunnel 
positively, the capillary tub«being electrified negatively; and 5 feet in diameter, intended as a drain for the two larger 
a powerful difference (potential) is maintained between the works, and it is upon this small tunnel that considerable 
tube _d the metal plate, luch as wonld tend to cause a lUO.,) labor has beaD expended. HeadiDgs were made on both 
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many of which still contain the following sentence : .. The 
sun is a dark body surrounded by a luminous atmosphere. " 

Thanks to the revelations of the spectroscope, we know 
now that Isaac Newton was perfectly right when he estima 
ted the temperature of the solar body to be many thousands 
of degrees. It ill, in fact, so high that, according to his 
statements, we, with our most intense fires, cannot form any 
adequate conception of the same. 

As a proof of the correctness of our assertion as to the 
opinions in regard to the nature of the sun, during the cen
tury preceding NE"wton, we publish herewith a reproduction 
of an engraving m'l.de more than two hundred years ago in 
a cosmographic work, written in Latin by Father A. Kircher, 
and published in Amsterdam, Holland, where a translation 
of this book into the Dutch language appeared in 1 682. It 
consi.ts of two folio volumes, and is illustrated by many 
woodcuts and engravings on copperplate. The work is, as 
all works of that time were, a curious mixture of truth and 
ulltruth, filling the reader, in succession, with admiration at 
the patience and BOund judgment of the author and then 
with surprise at his credulity in recording evident errors as 
positive facts. The article on the sun, explanatory of the 
engraving which we reproduce, is one of the remarkable in
stances in which the author is on the side of the truth, and 
he even anticipates the modern ideas resulting from discov
eries of two centuries later. We can only give an abbreviated 
translation as, like all old writings, it is too long winded for 
readers of the 19th century. He says, in substance : 

.. The great and good Architect of the universe, has given 
us an image of His Divinity in a body which causes all life, 
motion, and being, the sun, which <as a soul or mind of the 
universe) is, in the material world, the visible representative 

of the invisible God ; by it He created light and order out of 
darkness and chaos, and revealed to man the majesty of the 
invisible power to which he owes his very existence. " 

.. Notwithstanding that we see the sun daily, we 
must be amazed at its beauty, and notwithstanding that 
it is given to no man to obtain a correct knowledge of its 
nature, the question arilles : What does that glowing sub
stance consist of ? To this I answer that the 8un i8 a fie'171 
body t»ndensed from a heavenly vapor, out of which heat and 
light flow off to all things, as out of an inexhaustible fountain 
of fire ; which heat and light, combined with the seeds of the 
earth:, produce the wonderful variety of things which we 
daily see here below. The sun, then, is a sphere, rough and 
uneven, t»nsil.ting partially of !iquid and 80lid matter, which 
would appear incredible, if it had not been proved by the 
very , excellent magnifying spyglasses, invented for the in
spection of the stars. If such a glass is attached to the hole 
in a blind of a dark room, and turned toward the sun, an 
image of the same may be thrown on a white sheet ; it will 
be seen that the surface of the sun is uneven, has shadows 
and lights, and is rough like the waves of an ocean, and 
that it varies and is not today as it was yesterday. All of 
which has been described by the celebrated �cheinerus. 
Sometimes also large spots, some of them dark, and some 
light, are seen, which last several days, sometimes disappear 
and reappear again after some days ; these spots are especial
ly seen at certain positiolls of the stars. All who have ever 
seen the large crucibles for the melting of metals, and no
ticed the surface of the white hot metal and the motions on 
its surface. can form a better idea of the appearance of the 
surface of the 8un, whence 80metimes smoke arises, as I 
have seen myself in Rome with Scheinllrus, on the 4th of 

April, 1625, wherefore I have judged it appropriate to add 
here a picture of what I saw. That these images of shadows 
and faenlro belong to the solar surface is IIvident from com
mon reason. We must then conclude that the sun is a he
terogeneous fiery rt>gion, where changing spots, smoke, and 
nebullll arise from the surface, now boiling up, thcn again dis
appearing, as in a fiery ocean agitated by constant motions 
and drift currents. All those who will further investigatt' 
these wonders of the sun will, without doubt, easily under- -
stand the origin of the comets . "  . " In order 
that the sun should better give its wonderful power to the 
other heavenly bodieR, the Architect of Nature made it turn 
around on its axis, lUI recently demonstrated by the astrono 
mers ; while the earth il! provided with a vapor region made 
from the evaporations from our earth, the rising of which 
moderates the too great heat of the sun, so as to give us a 
moderate amount. " 

We will not follow our author, the Reverend Father 
Kircher, any further, but only remark that his picture showf' 
the dark sun spots, and the facullll, marked A ;  the poles and 
equator are also indicated, by the Latin names ; while how
ever, the most remarkable of all are the protuberances, 
marked L M N 0 P Q R S T. It is not a little noticeable that., 
he introduced them in the picture nearly two hundred and' 
fifty yt>ars before the instruments, which proved their real 
existence beyond a doubt, were invented. On the whole wt> 
consider this pk-ture as a very remarkable production for 
that'time, in which even an attempt had been made to repre
sent the so called willow leaf appearance of the solar surface, 
a discovery of modern astronomers, the production of which 
in so old a record of observation is, to say the least, a re
markable coincidence. 

APPEARANCE OF THE SUN AS DRAWN BY FATDR KIRCHER IN 1682. 
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(!J:orrtspoudtutt. 
Distinguishing Fibers In Mixed Goods. 

To tlte Editor of tlte &ientifie American :  

Unquestionably the microscope is  the best means of accom
plishing the purpo�e of your correspondent, described on 
page 161 of this volume ; it is the simplest, quickest, easiest 
and surest. All and each of the fibers named in the article 
are constructed-built up, so to speak-in different manners, 
so distinct from each other that a moderate magnifying pow
er, say 400 diameters, of a decently good instrument will 
show at once what they are. Any one with a very little skill 
in manipulation can obtain the result. The differences have 
bepn described and figured in the books, but there is no need 
of books. Every one can obtain genuine fibers of either kind, 
with almost less trouble than referring to a book, for compar-

, citutifit .!mtricatt. 
ence. These are to be held together by a nicely made donble 
lever or tongs, Fig. 3. The tongs are to gripe the l ugR close 
to the band, as shown. Let the two ends of the levers be 
proportioned as 1 to 7 ;  put in a spring index between the 
long ends. as shown ; screw it up to 1 lb. , then the other 
end will be brought together with a force of 7 Ibs. The 
levers with the index can be suspended from the feed pipe . 
The band, D, must be nicely fitted between the disks, so that 
it will move without friction, and a slight leak will not affect 
the result. The thimbles should be set near the inside of the 
band, so as to keep it in plat'.e. Now let water flow out of 
the feed pipe and fill the pipe, B, up to the first hole ; and, if 
my theory be right, a little above that will move the index . 
By carrying the pipes high enough, or by re-adjusting the 
index, the true relation can be ascertained. C. P. EVERED. 

Montgomery city, Mo. 
-------------.� . • · �I�.�-----------

ison with those found in the fabric, and the original compar- The Ocean Tides as a PrlOle Motor. 

ison is of far more value than the authority of a picture. To tlte Editor of tlte &ientifie American :  
No chemical test is known to distinguish flax from cotton 
fiber, but their difference in the microscope may be seen at a 

In an article on page 64 of the current volume of the SCI

glance. Jute fiber has more resemblance to flax, but can be 
ENTIFIC AMERICAN, " The ocean tides as a primp motor ,"  

di�tinguished with a little more �tudy. The materials of  you describe the enormous power of the tides, adding the 

paper may also be ascertained, in part at least, by the micro-
remark that to utilize it constitutes a problem for the engi

scope ; for example, your number dated March 15, is printed neers of the future. I wish to communicate to you two 

on paper containg no cotton or l inen ; it is mostly wood fiber 
methods to !lccomplish said purpose, which have been in-

. 
h 

. 
d '  1 d 1 troduced and have, l'n some degree, been deemed aati�facto-

WIt " pitte ' and " sea ariform " ucts, not pecu iar to any " 

kind of wood, with possibly fibers of manilla, esparto or , · J ·  T h "  fi l'st i� as follows (sec Fill· 1 ) : 
ramie, of which I have not the means of comparison. 

But the microscope cannot do every thing. There is a cer
tain fabric in use purporting to be made entirely of COWH' 
hair. The question came up : Is there any sheep wool in 
it ·! This could not be answered. For, while the bulk of 
each is easily distinguished, ther!' arc �ome hairs from each 
animal that cannot be know'll from the other. In this case, 
so far as is known, chemistry is equally powerless. 

Boston, Mass. CHARLES STODDER. 
-------------.� •• �I •• -------------

B ursting Strains or Cylindrical Boilers. 

7b tlte Editor of tl.e &ientifie American : 

In the dtscussion of the boiler question in your issue of 
l<\obruary 22, Mr. Creuzbaur is trying to show that there is 
no force tending to tear the �hell at X X (in the diagram), 
except a vertical one, so long as the points remain the same 
di�tance apart, etc. Now they would not long remain the 
same distance apart, if something did not hold them there ; 
and the very force whic.h would spl'f'an them is what makes 
the extra �train that he overlooks. 

But in all the diagrams the matter is placed in a false light. 
In a boiler the force is acting in all directions f"om center to 
circumference, where it is changed to the direction of the 
circumference. It evidently bears some relation to the force 
acting in the former direction. Now let us see what that 
relation is. The force acting fl'om center to circumference 
tends to enlarge the diameter, and the shell or circumference 
resists that enlargement. As I said in a former communi
cation ,  to enlarge ·.he diameter 1, the circumference must be 
enlarged 3 ' 1416 ; therefore the whole pressure in the ring 
(any width) is to that tending to separate the iron at any and 
every point as 3 '1416 is to 1 ;  for we cannot ignore the very 
foundation law of mechanics, that what we gain in velocity 
we lose in power, and vice versa. 

I think if any one has the desire to try an experiment and 
:make known the results, it might be of much benefit to many, 
and perhaps lessen the number of boiler explosions. I in
close a rough plan of an apparatus which would if properly 
D,n (l . . .  T t h i n k ,  d y e  the t r n ( '  1'1 ',, 11 1 1 .  

Tlw dimensions I gin' are, of course, not arhitrary ; a ma- i 
chine of much larger dimensions would reduce the friction 
to a minimum, and give more accurate results. 

In Fig. 1 (elevation), a a are two metal disks, any a little 
more than 7 inche� in diameter, faced true and smooth in the 
inside for about It inches from the outer edge ; they are held 
1 inch apart by three thimbles and bolts, as shown. B is a 
gas pipe 1 inch in diameter, with a line of holes at one end ; 
a convenient length for the pipe would be about 271 inches 
to the first hole, which is the hight corresponding to 1 lb. of 
water. C is a fe"d pipe for filling B with water, which enters 
at the side to do away with the impact that would arise if  
tlte WB.ter entered the top of the pipe. D is  a light metal 
strap or band, 1 inch wide and a little more than 22 inches 
long, bent into a ring, with two small lugs soldered on near 
each end, so that, when they are brought together the enis 
will overlap a little, making the ring 22 inches in circumfer-

The tide lifts the tioat, ii, fro::'l which power. i8 trausmit

ted by means of the beam, B, pivoted on vertical standards, 

C, to the building or pillar, D. The power may bE, applied 

directly or, as has been proposed by some engineers, trans

ferred to strong spiral springs, which may be secured in place 

and carried to the required situation for use at a distance. 

A nother method is the following (Fig. 2) : A pond is built 
near the coast and is connected by a 
canal with the sea. An undershot 

water wheel is placed in the canal. 

The rising tide will turn the . lower 
part of the wheel toward the pond, 
the falling tide towards the sea ; 

because the level of the sea was 
higher than the pond in the first 
place, &tld lower in the seeond. This 
necessitates a peculiar construction 

of the wheel, as the paddles have 

to be placed radially, and a gear for 
reversing the direction of the'pow

er is required. To avoid this, the 

following construction wa3 llsed (Fig. il) : Two jltl ral lel "lIwtls 

were made to connect 
the pond and the sea, 
and the wheel was 
placed in a third one, 
connecting the two oth
ers. The mill was erect
ed on the islands formed 
by the canals. Four 
sluices, two for each 
canal, were built, the 
sluices of one opening 
towards the inside, 
those of the otlIer to
wards the outside. The 
flood tide opened the sluice, A, at one end, holding it open, 
and it closed the other end and enter the pond through the 
lateral canal and sluice, B. moving the undershot wheel in 
the direction from the first to the second canal . 

The ebb tide returned by opening sluiee .\ , paRsing 
in the same direction · through the connecting canal and 
through B to the ocean, turning the water whepl in the same 
manner as the flood tide did. This sy�tem requires oaly four 
well acting locks, which may be easily obtained by construct
ing a proportionately large pond. E. & E. S. EDWARD. 

Dresden, G ermany_ 
-------------.� •• �I •• -------------

P"ychle Force on the Slate. 

To the Editor of the &ientifie American : 

I wish to invite the attention of scientific men to the phe
nomenon called spiritualism, as it has lately been developed 
here. Although somewhat ridiculous, yet it i� wonderful ; 
and if intelligent people will investigate it thoroughly, and 
discover the source of the mysterious power which some 
mediums possess, they will confer a boon upon mankind_ I 
am not credulous, I do not believe it to be spirits, but I am 
at a loss to explain it. I will describe the apparatus so that 
all may experiment, but I understand that the medium pow
er is possessed by but few ; yet the reader of this, or perhaps 
some of his friends, mey possess the power. Try it. 

Cover II. table with some fabric that will exclude the light 
from underneath, as it seems that darkness is necessary to 
8uccellR. Then provide an ordinary 8chool slate with a lot of 

short pencils. Place a chair so that you can hold the slate 
under the table. Take the slate in one hand; hold it by the 
frame horizontally under the table. After having placed a 
piece of pencil on the slate, be sure the curtain is down to 
exclude the light. If you possess the medium power it will 
soon make itself evident by raps, or you will hear the piecf' 
of pencil fall on the door, sometimes striking the table vio
lently. When the pencil falls, replaee it with another. If 
there is any demonstration, ask if there i� a spirit present ; if 

so, make it known by rapping on the slate. Three taps signi
fy " yes ;" two, " no ;" one, " don't know. " If the answer is 
yes, ask if it can write. If yes, then ask any question you 
wish and an answer will be written on the bottom of the slate ; 
the pencil falls as soon as it has done writing. You can dis
tinctly hear it writing, dotting the i's and crossing the t's. I 
have seen the above performance and have been allowed to 
hold one corner of the slate, and could deteet nothing unfair 
on the part of the medium. I have held his arm just below 
the elbow, where I could detect the slightest movement of 
the fingers, and could discover none except when the pencils 
would fly violently off ; then there was a slight twitch of one 
of the muscles, but I cannot see any possible way for that to 
be fraud. We guarded against everything in the way of 
fraud. Place a piece of pencil on a slate and hold it horizon· 
tally in one hand and try to throw it upwards without much 
effort . 

Now the problem is : how is the writing done 1 If you 
have never seen this my'stery, I advise you to do so and sat
isfy yourself before you express an opinion . Thfl whole 
thing is ridiculous, I must confess, but the charm ill the 
mystery, and the wonderful writing is in different styles of 
penmanship_ If a lady spirit writes, the writing is peculi
arly correct, punetuated, etc. Each individual spirit writl'S 
in its own peculiar hand writing, differing from others as we 
mortals differ in our writing. I could continue this commu· 
nication to some length, but my object is not to relate my 
experiments but to have others experiment for thems('l\'e�. 

Chattanooga, Tenn. S. e. DODGE. 
. t  •. �. __ ------____ _ 

The Recent Boller Exploliion at Conshohock ell . 

To tlte Edit01' of tlte &imtijic Amel'"ican : 
In your issue of March 8, 1873, Messrs. 1. \V ood & Brother, of 

Conshohocken, Pa . .  publish a communication in which they 
seem to feel aggrieved that I should have spoken freely regard
ing the lamentable loss of life by the explosion of their boiler. 
It is of course exceedingly unpleasant to state the truth about a 
matter of this kind. I know that Messrs. Wood are exceed
ingly honorable men and would in no wise be guilty of doing 
ought that would imperil the lives of their fellow citizens or 
their employees. My motive was not to make an attack upon 
Messrs. Wood, or to accuse them of culpable carelessness, or 
to speak of them disrespectfully. It was only to call atten
tion to the circumstances under which this boiler exploded, 
in order that men who employ similar means and appliances 
for power might not do as they have done. 

In their communication to your paper, tlley claim that the 
boiler was good because it was old , and that it had llad steam 
on it and been in use since 1854, a period of nearly 20 years. 
I do no.t think that a boiler is, like wine, impro\'ed by age. 
My experience tells me that no boiler should eVflr be in use 
more than ten years. 

Messrs. Wood state that there was no steam gage attached 
to the boiler, it having been shut off for repairs. I do not 
think there is a mechanical engineer in the civilized world 
who would expect that a boiler nearly 20 years of age, with 
no steam gage upon it, would indicate pressure to the eye of 
the man attending it. I do not think that any cultiYllted 
engineer of experience could be found who would not most 
emphatically say that there was danger that the boiler of the 
Messrs. Wood would explode. W. BARNET LE VAN. 

Philadelphia. Pa. 
-------------.� •• �I •• -------------

The Power 0" COln p o u nd: L everll. 

To tIM! Editor of the &ientijic Amcricrw : 
I would like to know what force one pound at the end of 

the lever, e, would exert on an objec� between the stationa
ry block, B, and the sliding head, A, when the arms, D and 
E, are nearly straight, or are exerting their greatest force. 
TIl!' lever, C, is 4R inches ; the fulcru lll is at 0, and the con -

necting arm ill 6 inches long. '1'he arms, D and E, are, 2 inch
es long, and E is stationary at F, on the bed plate, H, and D 
is connected at I with the sliding Ilead, A .  .T. C .  C. 

Morenci, Mich. 

REMARKS BY THE EDITOR :-'1'he relation of the effort 
exerted to the resistance which can be overcome, varies with 
every change of position of the lever, up to a power which 
would break dow n any machine built of inelastic materials_ 
See our reply to A. B. , in the SCIENTlFIC AMERIC_"-N of March 
8, 1873. 

• •••• 
Ignition by Superheated SteaOl. 

To the Editor of the &ientijic American :  

In my communication published in your paper of February 
8, I endeavored to lay before your readers some facts in re
gard to the use of Imperheated steam and its relation to fires. 
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I attempted to give a faithful statement of all t.he facts 
bearing upon that subject, and I am glad to see any correc
tions or additions which may be made to the same_ The 
further light Mr_ Miller (in your issue of the 8th instant) 
throws upon the subject is worth consideration_ He points 
out that the lagging WI1.S well satur!l.ted with linseed oil, and 
that even some oil from greasy waste may have reached the 
felting_ The engine had run for nearly a year, certainly for 
some weeks, with about the same quantity of oil in its lagging 
and felting, with no signs of fire or smoke, while six hours 
with the Miller boiler sufficed to set it on fire_ The steam 
pipe of which Mr. Milll'r speaks was wound with yarn and 
felting, and covered with whitewashed canvas as far as the 
engine room, say within 18 or 20 feet of the throttle valves. 
Within the engine room it was first covered with a thickness 
of felting, and over that were the pine ribs to which the lag
ging was fagtened ; while, about the engine, the pine ribs 
were in contac: with the metal. It is also to be observed 
that the close covering of a symmetrical pipe would prevent 
any circulation of air about the felting, while the lagging 
about the throttle valves was quite imperfect, especially at 
the bottom_ Whether superheated steam . rather than ordi
nary saturated steam, caused this fire or even 11ad anything 
to do with it is what we are endeavoring �o diRcover. Th" 
conditions were in all probahility the same, and what those 
conditions were I have endeavored to state ; I have studious
ly avoided doing more than that. 

And here it seems to me that Mr. Miller ought to have 
rested. Why he should pull the subject out of its legitimate 
bearings, I CAn hardly unde�stand. If he chooses to set forth 
in your columns the superiority of his boiler over others, or 
the value of superheated steam, I can have no objection 
thereto, but I do protest against his using a report not his 
own, without the consent or knowledge of its owners, to fur
ther that object. '{'hose experiments, Mr. Editor, were in
complete. The Miller boiler was in use but six hours, and 
other considerations had led us to refrain from publishing 
the report in order that the engineering and manufacturing 
community might not be misled by partial reports. When
ever we can speak intelligently and sincerely of the superior
ity of the Miller boiler, we shall gladly do so ; but the report 
which Mr. Miller sent you has but little value ill deciding 
that question. A. F. NAGLE, 

Providence Water Works. Mechanical Engineer. 
------------�. �, .. -------------

'l. i1e Nebular Theory a n d  a n  Inq uiry Into the 

Bea80n of Kepler'8 BarlBonlc Law. 

� "o  tlle Editor of the &ientific American : 

Having long been an interested reader of your valuable 
journal, and for many years devoted to astronomical study, 
I would beg a small space in your columns, in order to give 
what I think may be some reasons for a belief in the relations 
which may exist betwoon what is known as the nebular the
ory and one of the laws of Kepler, known as his third, or 
harmonic, law. 

In considering the nebular theory we are led to presume 
that the sun, as a gaseous body, may at one time have ex
tended even beyond the present bounds of the orbit of the 
planet Nep-tune ; and that other planets revolving far beyond 
his orbit, as yet undiscovered by our present telescopes, may 
have been first thrown off from the solar nebula during the 
earlier births in the family of our solar system. Be this as 
it may, we are acquainted with a sufficient number of the 
members of that family to answer our present purpose. Ac
cording to the nebular theory, the solar system, includin� the 
sun, planets, planetoids and comets, originally existed in 
one body in a gaseous state, similar to the planetary nebula 
and extending at least beyond the orbit of Neptune, and per· 
haps much further, if we take into account some of the co
mets of long period. This gaseous body must have been very 
highly heated in order to maintain the more refractory sub
stances in such gaseous condition. And, judging from our 
present knowledge, a portion of this heat would be subject to 
a continual diminution from the radiation of heat in space. 
A necessary consequence of this loss of heat would be a cor
responding contraction of the gaseous body, and an accelera
tion in the axial rotation. And as the exterior, or outlying, 
portions of this gas would be more mobile, les8 under the 
influence of gravitation, and would less readily obey the ten
dency to accelerated rotation, a condition would eventually! 
arise in which the tanltential or centripetal force would become 
equal to the central or gravitating force. This condition 
once attained and the contractien of the central Inass still 
continuing, such outlying portion would become detached 
and, possessing the tangential motion of the t'quatorial PQr. 
tion of the remainddl' of the mass, would start out on its 
orbit in the same direction and continue to rev')!ve around 
such remaining mass as a planet. This planet, stlll remain
ing in '" gaseous state, would be subject to the same' condi. 
tions as the parent mass ; receiving an :l.xial rotation, taking 
UpOD i tself the form of an oblate spheroid, obeying the law of 
gravitatio.l, parting with a portion of its heat, undergoing 
contraction, and increasing in its axial velocity, until finally 
this same planet would, in a sImilar manner, give birth to a 
secondary planet, or satellite. This process would continue 
in both solar and planetary masses, so long as their external 
portions should be sufficiently mobile II.nd the force of grav
ity overcome by the tangential force. Astronomical science 
contributes much evidence tendiug to show that our whole 
solar system has thus been evolved from matter once in II. 
nebulous condition. 

At first sight, the ring of Saturn might appear to form an 
exception to the above theory ; but if we consider that, in 
that case the O<l�:iing enveloping portion, when detached, 
might have been much more uniformly distributed around 

that planet's equator ; and thus continue to remain unbroken, 
subject, perhaps, at soITte future time, to be again subdivided 
into innumerable small satellites. What gives additional 
strength to this theory is the fact that these planets and eat
ellites continue to move in an orbit around the equator of 
their parent, or very nearly so, and that is precisely the place, 
owing to the greater tangential force and the smaller amount 
of gravitation, from which such detachments should be ex
pected to take place. 

In seeking for a sufficient reaeon for the existence of Kep
ler's Lllrmonic law, we have only to consider that it will be 
evident that, after the solar mass had parted with its loose 
outlying portion, it would be likely to be some time before 
it would again have contracted sufficiently to repeat the ope
ration, especially if these detachments were assisted by 
some eruptive force, such as we find to be still existing in 
the sun. The contractbn might be tolerably uniform, but, 
the detachments being in masses, would only take place as 
at so many successive stages. At each of these stages the 
tangential velocity would be greater than at the prilceding 
stage, precisely as these orbital velocity of the planets and 
satellites increases in a certain ratio as they are near to the 
sun. We may note also in passing that these orbital velocities 
are in proport.ion to the masses and distances of their respect
ive primaries. 

Consideri 'dg that there has been the same constant relation 
between solar matter and the forces (to which it has been 
subject from the earliest to the present condition of the sun) 
throwing off these d etached masses at different stages of con
traction, at tolerably related intervals, and at decreasing dis
tances from the center of the mass : can there be any diffi
culty in accounting for the existence of Kepler's harmonic 
IO:w ? The question may be asked : Why has not the sun 
thrown off any other planet after Mercury, or Vulcan, if 
any such planet exists ? To this it may be replied, that, as the 
central mass continued to contract, its density would con
tinue to  increase, a time would &rrive when the tangen
tial and t.ruptive forces combined would be insufficient to 
overcome the central or gravitating force, and, consequently, 
no more matter -would be thrown off. Astronomers believe 
that that time arrived long ago, perhaps millions of years. 

The spectroscope reveals the fact that the planetary bodies 
are composed of the same elements as the liun itself. Astron
om',ffl now generally believe that our moon has lost nearly 
all of its radiant heat. As her mass is only about one eighti
eth of that of the earth, it is no wonder that she should have 
cooled so much faster than our globe has. The masses of 
Jupiter and Saturn also, being much greater, will account 
for their cooling more slowly than the earth, and retaining to 
the present time more of their heat and gaseous condition, 
giving light to their satellites in addition to that which the 
latter derive from the sun. This condition of those planet� 
will also account for the change of form which they have 
been seen to undergo, which could not happen were they as 
dense and as rigid as the earth now is. The later discoveries 
in astronomical science appear to contribute more and more 
evidence tending to confirm the nebular tbeory.-

I know not whether it is yet an asoortained fact that the 
sun is still contracting from loss of l'BAliant heat, but I firmly 
believe that, if not, it will be demonstrated in the future, 
when sufficient time has elapsed to make a comparison be
tween the sun's distance and apparent diameter at one epoch 
with the same elements at another epoch. 

To conclude. the science of astronomy is destined, in the 
future, to engage the highest intellects, and to comma\ld the 
exercise ( f  the most abstruse methods of investigation and 
calculation. E. H. PRICE, M. D. 

Tamaroa, TIl. 
-------------_� •• ·�'4-�-----------

The Duplex T'alecraph In8trnlBeD&. 

To the Editor of the Scientific American: 
In page 65 of the current volume of your esteemed paper, 

I find an article on the duplex telegraph instrumellt in Eng
land. You claim, in the artic�e, this invention as an Ameri
can one of some years standing. I take the liberty to bring 
to your notice the fact that Messrs. Siemens & Holeke, tele
graph engineers of Berlin, obtained in 1849 an English pat
ent on the simultaneous telegraphing of a large number of 
despatches by means of combined wireB. They improved 
that method in 1856 in such a manner that replies could also 
be sent, by which the method became practically important. 
The simultaneous telegraphing in one direction was not so 
much of a success. 

In the summer of 1 854, Professor Edland, of Stockholm, 
took up the same subject, and obtained the same result indi
pendently of Siemens and Holske, telegraphing (in August 
1856) by his system between Stockholm and Upsala. In Jan
uary, 1855, the line Stockholm-Gothenburg was worked on 
his system (see Pogp;endorf's " Anna!s of Chemistry and 
Physical Science," vol. xcviii, pp. 1 15 and 632). 

I hope that you "ill accord a space, in your paper to the 
vindication of the priority of a German invention. 

Dresden, Germany. ERNEST SCHURMANN. 
-------------.�,.� -----------

1I'0g TrnlBpet Signab. 

To the Editor ofth6 Scientific American : 

alphabet, as everybody knows, is represented by dotR and 
dashes. I propose to use figures instead of ietters, the fig
ure 1 for the dot and the figure 2 for the dash, and make the 
combination as follows, which can be altered to any extent : 
1 , 2, 1 1 ,  12,  2 1 ,  22, 1 1 1 ,  1 12, 121,  122, 2 1 1 ,  212, 221 , 222, 

1 1 1 1 , 1 1 12, 1121 , 1 1 22, 1211 , 1212, 1 221 , 1222, 21 1 1 , 2 1 12, 212-1,  

2122. The last number in this series is -- .  -- -- and, if so 
arranged, will stand for z. The next thing is to apply to the 
trumpet a mechanical arrangement cont_ olling the motive 
power that is used in the vibration of the trumpet's tongue. 
This will be no difficulty. 

The objec t of this is to spell out the name of the locality 
for ihe information of vessels within hearing, Cape Race for 
example ; the second word would be quite enough to let mar
iners know their posit.ion. There should also be power to 
use this valve by the keeper f r the purpose of com nunica
ting with a shi? at sea, and when this is done, the alphabet 
being known and a trumpet provided in every ship, com
munic tion between ship and shore and between ships at 
sea, in fog or in the night, would be greatly facilitated. I 
am inclined to believe that the ster.m whistle in steamers 
would answer the purpose, als(j that t wo telegraphic opera
tors 'If experience could communicate intelligibly with each 
other at a distance by this means. I do not seek gain in this, 
but only to benefit humanity at large. E. BRACE. 

St. John's, Newfoundland. 
-------------.� . . �,-.------------

Uncontrollable Fires, 

To the Editor of the Scientific American : 

The article of P. H. Vander Weyde in the SCIENTIFIC 
AMERICAN of January 6, 1872, on the ,. Latent Heat of Dis
sociation," explains in part why great fires are so uncontrol
lable. It is there stated that, when steam is heated to 5072° 

Fah. , it is decomposed into a mixture of oxygen and hydrogen 
gases, and about 8,000 units of heat are made Ip.tent ; and 
when the gases again unite, which they will do when cooled 
by contact with colder substances down to a point below 
5072°,  the 8,000 units of heat will again become sensible, the 
proc.3SS being analogous to that by which 962 units of heat 
are made latent when water is evaporated, the same amount 
of heat being again made sensible when the steam is con
densed. 

In great fires there is always a great quantity of water in 
the burning materials, and the heat is doubtless above 5072' .  

The result would be  that the mixed gases would be  driven 
out vf the fire and would recombine as soon as sufficiently 
cooled, exposing any building or other object upon which 
they might strike to the heat of an oxyhydrogen flame. 

Oshkosh, Wis. SAMUEL P. GARY. 
_ ._. -

Action oC Glyccrln on Strychnla. 

To the Editor of the &ientific American: 

I notice, on page 57 of your current volume, that P. Bert 
has found a remarkable property in carbolic acid, namely, 
that it will dissolve strychnia, and he recommends it as a 
test for that alkaloid. In last November, I had occRsion to 
use strychnia with a solution of carbolic acid in its own 
weight of glycerin. I used one grain of strychnia in half an 
ounce of the solution. The mixture was clear ; but after 
standing three or four days, the weather being cold, it looked 
creamy, and on the top there was a stratum of a reddish 
brown color of a quarter of an inch thick, which I attribute 
to " sulphoglyceric acid," as the alkaloid was a sulphate. 
By an examination with the microscope I find it to crystalize 
in long slender crystaline needles, somewhat like the barbs 
on a wheat ear, being tied together and branching out at an 
angle of about 80°. 

I have not used carbolic acid as a test for strychnia, nor 
have I seen it so used, but I should be glad if this should 
awaken more research in regard to the feasibility of its being 
used for that purpose. CLARENCE OWEl'!. 

Bloomington, Ill. 
------------.. � . • �, .. -------------
The Rllllon Dollar Tele8eope. 

To the Editor of the &icntijic American : 
I fully concur in the idea advanced in the SCIENTIFIC AMER

ICAN, by F. H. R., with regard to the million dollar telescope, 
and you may count on me for at least three shares, and very 
likely, if I see it is to be a success, five shares. If times are 
hard, I will also be one of those to attend a meeting to help 
on t.his grand enterprise. If you see fit, make use of this in 
any way to agitate the subject. STOCK HOLDER. 

-------------.� .• �, .. -------------
CENTRAL AMERICAN VOLCANOES.--A correspondent in 

Salvador, in Central America, under date of December 8, 

writes to the Panama Record as follows :--The volcano, 
which is some leagu'ls distant from the town of Santana, has 
dried up a lake which for 500 years or so existed at the base 
of ihe craters ; but although vast quantities of steam Rre 
eje;:ted, and the trees lining the inside of the �rftter are 
scorched up and withered, as also are those to a limited dis
tance near the top on the outside, no ejection of lava has yet 
taken place. The volcano of Isaleo, which was active until 
quite recently, now shows no sign of life ; and the supposi
tion is that some strata which cut off the communication be

My object in writing this is to present an idea for consider- tween the two volcanoes have burst through or fallen in, 
ation in relation to the fog trumpet. It is a very useful in- and so changed the channel of the fire. 
strument to the mariner in warning him of  contiguity to • • • �, •• ____________ _ 
land when other means fail ; but though it has a voice (and a A CORRF·SPONDENT, T. M.:says : Cl!t your wiled paper col. 
loud one) it has no speech, and this I propose to and. lars into strips for tapers. They burn slowly and are not 

Sounds of ascertained duration may be learned and be easily extinguisLed. 
understood to represent the alphabet ; our telegraph opera- • ,.�, •• ____________ _ 
tors read by sound. You will at once see that I am indebted POST OFFICES were first established in France in 1464 ; in 
to that emiuent man, Professor Morse, for this idea. Morse's England in 1581 ; in Germany in 1641. 
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THE 8TBEl!JGTB: OP' TIHBEB. 
BY .JOHN AliDEB80N, O. Eo, LL. D., F. R. 8. E. 

The IItrength of a piece of tim her depends upon the part 
of the tree from which it is taken. Up to a certain age, the 
neart of the tree is the best ; aft .. r that period, it begins to 
{ail gradually. The worst plll·t of a tree iR the sap wood, 
which is next the bark. It IS softer than the other parts of 
the wood, and is liable to premature deca,. The deleteri
ous component of the sapwood is absorbed if the tree is al
lowed to grow for a longer period, and in time the old sap
wood becomes proper timber fiber similar to heart wood. 
Hence, the gl)odness of a tree, for timber purposes, depends 
on the age at which the tree was cut down. When young, 
the heart wood is the best ; at maturity, with the exception 
of the sap wood, the trunk is equally gaod throughout ; and 
when the tree is allowed to grow too long, the heart wood 
is the first to show symptoms of weakness, and deteriorates 
gradually. 

The best timber is secured by felling the tree at the age of 
maturity, which depends on it.s nature as well as on the soil 
and climate. The ash, beech, elm, and fir, are generally 
considered at their best when of 70 or 80 years' growth, and 
the oak is seldom at its best in less time than 100 years ; but 
much depends on surrounding ci rcumstances. As a rule. 
trees f ' l Ould not be cut before arriving at maturity, because 
there i : l  then too much sap wood, and the durability of the 
I.imber is much inferior to that of trees felled after they 
have arrived at their full development. 

The strength of many woods is doubled by the process of 
seasoning, hence it is very thriftless to use timber in a green 
state, as it is not only weak, but it is exposed to continual 
change of buik,form, and stability. After timber is cut, and 
before it is properly seasoned, the outside is found to crack 
and to split more than the inside of the mass, because it is 
more exposed to the desiccating effect of the surrounding at
mosphere ; but, as the outside dries, the air gradually fillds 
its way to the interior. If timber is cut by the saw when 
green, and allowed to season or dry in a gradual manner, it 
is found to be the most durable. In the arts, however, arti
ficial drying is often resorted to, as in the case of gun 
stocks. These are put into a desiccating chamber, where a 
current of air at 90' or 100' is passed over them, at such a 
rate as to change the whole volume of air in the chamber 
every three minutes, and it is found that a year of seasoning 
may thus be saved. The walnut wood is as good, after this 
process, as if the seasoning had been accomplished by time 
and exposure, and works more smoothly under the cutting 
instruments of the stock machinery. 

Wood will always warp after a fresh surface has been ex. 
posed; and will likewise change its form by the presence of 
any moisture, either from that contained in the atmosphere 
or from wetting the surface. The effect of moisture on dry 
wood is to cause the tubular fibers to swell ; hence it is that, 
if a plank or board is wetted upon one side, the fibers there 
will be distended,and the plank, in consequence, must bend. 

The amount of the shrinkage of timber in length, when 
seasoning, is so inconsiderable that it may in practice be dis
regarded. But the shrinkage in transverse directions is much 
greater, and presents some peculiarities which can only be 
explained by examining the structure of the wood, as reo 
sulting from its mode of growth. 

Mahogany is a beautiful, closc grained wood, but is used 
not so much on account of its strength, but more frequently 
because of its non-liability to shrink, warp, or twist, and 
from the peculiar property of taking a firm hold of glue. In 
the last respect it is superior to any other wood. Mahogany 
differs greatly in regard to its closeness, hardness, etrength, 
and beauty. That from Honduras, called " bay wood, "  is 
much inf,rior to that called " Spanish " mahogany, which 
comes from the West Indies ; the former is much used in the 
construction of light textile machinery, but chiefly on ac. 
count of its cheapness ; and the l�tter is used for furniture 
or for other ornamental purposes. As regards strength, this 
wood is inferior to oak in all respects, and its great charac 
teristic defect is unsuitability for exposure to the weather or, 
indeed, for any purpose where it is made alternately wet 
and dry. When so subjected, it rapidly decays, and loses all 
its good qualities. 

Oak, taken as a whole, is one of the strongest and most 
durable of woods, and is especially adapted for exposure to 
the woother of a damp climate, and is iDfleed suitable for 
almost every purpose where the properties of strength, stiff
ness, a�d toughness, combined with endurance, are required. 
Its value for shipbuilding is proverbial, and in its employ
ment for the staves of casks, for treenails,for carriage wheels, 
and for all such purposes req uiring lightness and strength in 
combination, it is equally uEelul. From time immemorial it 
was esteemed the best timber for heavy roofs, and the condi
tion in which some of these grand old roofs have reached 
our era fully attests the wisdom of the selection. 

- - - -
Cl:uklng and Over-Reaching In Horeee. 

Common as are these two faults, they are frequently mis. 
understood. An over· reach is looked upon as an unavoida. 
ble accident, and clacking is treated by irrational alterations 
of the hind feet shoes. We couple them together beeause 
they present some common features. Both consist of inter
ference with the fe,re foot by the hind one, both are due to 
some temporary defect in the action, and both can be pre. 
vented by altering the form of shoe. Clacking or, as it is 
sometimes called " forging" is the name given to the sound 
produced by the hind shoe striking the fore one in progres
sion. It is usually heard at the trot, and seldom noticed in 
adult horses. It is most common in young horses out of 
(CIAdition and especially noticell.ble when they are tired. The 

noise is produced by the hind shoe striking the under surface 
of the fore one just behind the toe, not at the heels. When 
the blow has been repeated so as to leave an impression, the 
marks are found on the inner edge of the fore shoe. This is 
important, as it shows us that the length of the shoe is not 
at fault, and it suggests the removal of the part where 
striking occurs. Removal of this edge is equivalent to mak
ing a shoe concave instead of flat on the ground surface, and 
Buch a shoe is found to effectually prevent a recurrence of 
the objectionable noise. The ordinary hunting shoe, espe
cially the narrow one made in a " cress, " is the best possible 
form. For harness horses, where more substance is required 
for wear, the ordiilary shoe seated on the outside instead of 
the inside is usually sufficient. A case may be met with in 
which this alteration is not effective. We must then alter 
the hind shoes, making them square at the toe, with two 
clips-one on either side-and set back a little on the foot. 
The wall at the toe should not be rasped off, but allowed to 
protrude a little. Too often the hind shoes are the first to suf
fer alteration, sometimes of a very obj�tionable kind ; for in
stance, we have seen the toe of a hind shoe made diamond 
shaped and prominent, s� as to come in contact with the sole 
of the forefoot instead of the shoe. This is a most irrational 
and somewhat dangerous expedient. It leaves the offending 
part of the fore shoe untouched, and favors the infliction of 
injury to the foot. Even when the hind shoe is only made 
short and placed back on the foot, there is &  risk of the horn 
at the toe being unduly worn, and there is a IIhortening of 
the leverage of the foot which must more or less affect the 
powers of progression. 

If a horse " clacks," rest contented at first with altering the 
fore shoes as we have described ; improve his condition, and 
ride him up to the bit, bnt not past his pace. 

" Over.reaching " is an injury to the heel of the fore foot. 
It is sometimes merely a bruise, but more often a lacerat.ed 
wound, a small round portion of skin being left hanging, 
np-arly detached from the heel. The offending part of the 
hind shoe is its inner circumference or edge, so that the in· 
jury must be caused by the hind foot being in the heel, and 
the skin caught as the foot is retracted. The inner edge at 
the toe of a hind shoe becomes very sharp after a few days' 
wear, and will cut like a knife. As in " clacking," the indi
cation for prevention is to remove the offending edge. This 
cannot be thoroughly done with the file, but when the shoe 
is hot, the edge behind the toe can be cut out with the 
" fuller " so as to leave the shoe concave. As over-reaching 
is an accident peculiar to the gallop, it is well always to 
shoe hunters so as to guard against the occurrence. The 
neatest and best hind shoe for a hunter is made, like the fore 
one, in a " cress," and presents a concave ground surface 
and rounded edges. 

When a heel is injured, it i8 always well to try and save 
the piece of skin. It should not be cut off until it is cer· 
tain that it will not reunite to the t issues beneath. One 
good fomenting on reaching the stable is enough ; after that 
use the simplest water dressing, and under no circumstances 
use poultices, which only increase the chances- of a slough 
and retard the healing process. Should healing seem slow, 
apply a mild stimulant, such as a piece of lint wet with 
a mixture of carbolic acid, one part, to glycerin, twenty 
y:arts. 

-----------4.� .• ·� . •• ----------__ 
The Decay of: Wood. 

Wood, being vegetable matter,is of course liable to decay ; 
but how to turn it to the best account with this known at
tribute to contend with may be worth inquiry. The closer 
the grain and the heavier the wood, the less liability there 
is to decay ; but for building purposes, as at present carried 
on, light. lIoJld open grained woods must be used. We cannot, 
in these tImes of excessive competition, go back to the old 
oak timbered and floored houses of our ancestors. It would, 
however, pay landlords to build solid, substantial houses, 
and let them even. at the present scale of rental. For in
stance,in digging away the foundations of the Savoy Palace, 
built upwards of six centuries ago the oak. piles were found 
perfectly sound, as was the planking which covered the 
pile heads. But houses are built on a very different princi
ple now, namely, to sell again, and perhaps again, before 
the permanent owner invests in them, and then a coat of 
paint and a judicious use of putty cover all imperfections. 

The flooring boards, being kept in sheds, present quite a 
different appearance to the same quality of wJOd exposed on 
the quays. Putting on one side the question of expense, 
the practice of matting up the end of the piles, as practiced 
in the north of England, cannot be recommended. It cer
tainly preserves the fresh appearance of the woocl. and 
makes it appear as if just discharged from the ship ;  but It
impedes the free cirenlation of air, and anything that does 
that is strictly to be avoided. Better by far have the wood 
shaken at the ends than sweating inside, with here and 
there places where the penknife blade sinks in with bardly 
any pressure. 

The decay of wood arises from internal and not external 
moisture ; hence the danger of shakes, as they iUlmit it 
often to the very centre ; and so long as free evaporation is 
allowed, decay will not very readily set in. It would be 
very absurd to say that no paint ought to be used in the in
terior of a house, bu' it is certain that a piece of wood 
painted on both sides will not last nearly so long as one not 
painted at all. The reason is evident. The paint effectually 
closes all the pores and prevents the evaporation of the 
moisture, which even the best seasoned plank will contain, 
and hence decay sooner sets in, in one shape or other. For 
the same reason wood painted on one side only will last 
longer than that painted on two sides. Thus In an old 
building, the wainscot, doors, windows, et<:. will be foun:l to 

be affected when �he staircases will be sound, because never 
painted. The old houses in the quaint city of Chester prove 
the truth oHhis. Some years ago, a Liverpool builder who 
had some contracts there told the writer that the numerous 
exposed beams were generally sound, and they are all un
painted, but the inside work had apparently been renewed. 
The best that can be done, under all circumstances, is to 
give a coat of paint before leaving the workshop, and this is 
generally done, at least in the large establishments.-Build
ing New8. 

-----------4.� .• � • •• ------------
Glacier 18:otlon. 

" In making some experiments on the freezing of water," 
says Mr. John Aitken, in Nature, " it was noticed that, after 
the same water had been melted and frozen a number of 
times, it generally burst the tube in which it was frozen. " 
This phenomenon the author considers to be the germ of 
glacier motion, and he believes that the ice which has only 
been frozen once has more air in it than that which has 
been frozen and melted a number of times ; as each succeed
ing freezing deprived the ice of a quantity of air or some 
other gases. The natural conclusion seems to be that ice 
with air in it is a viscous substance, adapting itself to the 
shape of a containing vessel, though pure ice does not. 

In the detailed account of the experiments, we find that 
rods of snow ic�, made in close imitation to the material 
composing glaciers, bent much more easily, when supported 
at the ends and acted upon by a weight suspended at the 
middle, than others made from ice from pure water. Small 
rods of snow ice, 2 inches in diallleter, could be greatly dis
torted, but when it was attempted to bend them a'l'ound a 
small cylinder, by the time the circle was half turned they 
broke, even under a pressure which they easily bore in t.he 
beginning. It was found that the bending of the ice had 
developed a lamellar structure in it, similar to that found in 
glaciers, which rendered the beams weaker on account of the 
cohesion of their particles along, the planes of lam�nation, 
rendered lees. Hence, further experiment proved that, if a 
small portion of the circle was bent at a time and the pres
sure then removed, the particles evidently rearranged them
selves ; and by continuing the process, a ring of ice was pro
duced from a pcrfectly straight beam. It is believed that 
these conditions of alternate rest and pressure, are, in all 
probability, those which exist in glaciers. Alter pressure 
has acted on one part of the glacier, bending takes place, so 
relieving the ice at that part from the pressure, which 
comes to bear on another portion of the glacier ; and before 
the pressure again comes to bear on the first part, its strength 
and viscosity have been resolved by rest. 

There are other causes which may assist in producing 
glacier motion ; these are briefly enumerated by the author 
as follows : The sliding of the ice over its channel, this being 
assisted by melting of the ice where its rests on its bed ; the 
melting point of the ice, in contact with obstacles, being low
ered by the pressure of the mass behind ; the melting in the 
body of the gluier, part of the water finding its way to 
the channel under the ice and part being refrozen ; the cre
vasses in the glacier (due to the fracture of the ice) enabling 
large masses to move into different positions more . easily, 
than if the ice were solid ; and lastly, the old dilatation 
theory, which accounts for some of the pressure which 
causes motion. 

-----------.. � .•. � . .. ------------
Improved Paper BaK Machine. 

The paper bag machine invented by Miss M. E. TOl\'Ile, of 
Holyoke, Mass. , and recently manufactured for the inventor 
by the Ames Company, is deserving of a more minute de
scriptlOn than it has heretofo!'e received. It is a handsomely 
ornamented structure about 10 feet long and 81- feet high. 
The paper enters the machine from a roll, and is at firM 
placed around a form, which can be adjusted so that a bag 
can be made of any width desired. The paper is worked along 
by a feeder, and the first process is to paste the bag length

wise, which is done by a thin wheel rolling upon it, the 
wheel passing through paste in a dish sJightly elevated from 
the machine. The paper then passes under a knife worked 
up and down by what is termed a continuous motion and 
stop motion, and a tucker catches the paper, holding it in 
po£ition while it is being cut off. There are two small 
folders which work from each side of the machine, folding 
the bottom of the bag in the required form, and side arms 
to bring the paste to the center and paste the bottom of the 
bag. The bag then passes through a revolving press, which 
securely fastens the parts already pasted. The last tucker 
bas an up and down motion, and places the last fold on the 
�ttom of the bag, which is pasted by two more side pAsters. 
The bag then p&III!68 through two more revolving wheels 
and is dropped eompleted. 

·------�----4._ .•... •• �---------
A.sbeetoe. 

There are very extensive deposits of this important min
eral within the limits of tht' United States, that found on 
the eastern slope of the Green Mountains and of the Adi
rondacks /being of the best quality for fineness and tensile 
strength. The fiber of Ne w York and Vermolit asbestos 
varies hi length from two to forty inches and resembles 
unbleached flax, when found near the surface, but when 
taken at a greater depth, it is pure white, and very strong 
and flexible. It is found also, in considerable quantities in 
the Tyrol, in Hungary, Corsica, and Wales. 

----��----.. � . • � . .. ------------
MERCURIAL ointment is said to be one of the best materi

als known for preventing rust on gun barrels. It should be 
rubbed in thoroughly, both outside and inside, and well 
dried off. so as to leave but little on the surface. The quick
silver forms a thin film which protects the metal from mois. 
ture. The article may be obtained at any drug store_ 
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lOW VALVE GEARING FOR STEAlII ENGINES. 

The invention herewith illustrated is designed as an im
provement upon the mechanism generally employed in con
nection with the common or single slide valve in steam en
gines. It is proposed to so move the single valve by retard
ing and increasing its motion that the steam can be cut off 
at any point of stroke desired, and yet keep the port open at 
the exhaust end until the stroke of the piston is nearly com
pleted. At this moment, the motion of the valve is quick
ened, throwing the other exhaust port wide open, almost in
stantly relieving the engine of exhaust steam. It is claimed 
that, by thip means, a wider 
average port is obtained in a 
given time, or while the piston 
is moving a given distance, 
and that the cutting off is ef
fected with a quicker motion 
than can be obtained by two 
eccentrics. 

the front wheels until the feed wheel, I; engages in the teeth. 
The front and rear rests are then regulated to take the whole 
weight, and so that the feed wheel has the precise range of 
the teeth_ The movable plates are next adjusted until the files 
also have the range of the teeth, when they are firmly se
cured. The machine being steadied with the left hand, the 
crank of the driving wheel, B, is rapidly turned with the 
right hand, when the filing will proceed with great rapidity. 
The under file works upon the right side of the teeth and 
travels about ten teeth in advance of the top file, which 
operateR on the left side. The operator stands with the 

fires. And in any inland city, where there is a flow of wat!'r, 
an iron tube might be arranged to catch the stream and turn 
it into all upright tube. The water would be driven upward 
by its own momentum, and a head would thus be created, 
varying in hight as the velocity of the stream, which could 
be used at discretion. 

Observations on the Duration and MlI\ltlple 
Character or Llghtnlnlt Flashes. 

Arago has classified the different forms of lightning under 
three heads : 1 st, linear zig-zag flashes ; 2d, flashes appearing 

as a broadly diffused light (sh"et 
lightning, heat lightning), and, 
lastly, the rarely occurring dis
charges which are seen as slow
ly moving balls of fire. The first 
form is due to the production in' 
the atmosphere of a gigantic elpc
tric spark, and the majority of 
physicists and meteorologists 
suppose that flashes of the se
cond form are due to the same 
cause, their light being seen 
either by transmission througl! 
or reflection from the clouds. 

The desired object is, in this 
case, accomplished by means 
of the elliptical toothed gear
ing, A B, in our illustration, 
the wheel, B, being connected 
a� shown with the valve. It 
will be observed that the va
ried motion is obtained as each 
toothed gear alternates from a 
large wheel to a pinion, twice 
in each revolution of the en
gine. By lengthening or short
ening the crank 011 the small 
shaft, the valve is practically 
shortfmed or lengthened, and 
thus adapted to cut off at the 
desired point. The excessive 
compression or too early ex
haust of steam when used ex
pimsively (due to the relative 

BACON'S NEW VALVE GEARING FOR STEAM ENGINES. 

Professor O. N. Rood, of C 
lumbia College, communicates to 
the J01lrn(Ll oj' &ience and ArtR 
an interesting paper detailing ob 
servations made by him on th" 
nature of lightning flashes. The 
apparatus used was a small train 
of toothed wheels, driven by a 
spring 80 that it should be capa
ble of rotating a circular paste
board disk which was provid('d 
with four open sectors. On ex
amining lightning flashes of the 
second form with this rotation 

stationary position of the eccentric to the engine crank) is 
here claimed to be avoided, and the necessity of a cut off at 
the back of the valve (moved by an additional eccentrk, 
thereby involving a loss of power) is also obviated. Thi� 
gear can be fitted to any engine of the slide valve pattern in 
use. 

Patented October 15, 1872. Further information may be 
obtained by addressing the inventor, Mr. Will iam S. Bacon, 
Sulphur Springs, Crawford county, Ohio. 

------------4.� .• � . •• __ --______ __ 
GIN SAW FILING lIIACHINE. 

We illustrate herewith a recently invented gin saw filing 
machine which, it is claimed, will fit and work well upon 
any form of cotton gin_ A is the frame of the macHne, and 
B the driving wheel, to which 
the hand crank is applied. C 
is a wheel acted upon by B, 
and D is a pinion und!'r the 
latter. E is a crank on the axle 
of said pinion. F is the up
right, with its brace attached 
to the upper and lower part Qf 
the frame, A. G is a small 
pinion whieh works in the ho
rizontal cog wheel, H, on the 
upright shaft, which is placed 
at an angle of forty-fi,-e de
grees, so that the feed wheel, 
I, may 8tand precisely with 
the pitch of the teeth. This 
shaft is Ilt'ld between the parts, 
K and D. The feed wheel, I, 
has a slit in the edge, t.he un
der 'lip of which is turned 
down so a8 to c atch the next 
tooth at every re,-olution, there
by acting as feeder to the files. 
By suitably proportioning the 
above described parts, the files 
are arranged to have six strokes 
to each revolution of the driv
ing wheel, B, and feed wheel, I. 

At the front of the machine 
i� placed a sliding rest, M, the 
two small wheels at the lower 
end of 'which f('st on the wood
en cylinder of the saws when 
the apparatus i8 at work. N 
is a simila,r Iy arranged rear 
re�t. On the8e parts, the whole 
weight of the machine is borne 
when it is ndjusled to the saw. 
The front rest, M, is lowered 
or elevated by two screws in 
the slots. The rear rest . N, is 
depressed by the screw, 0, and elevated by the spring, P. 
Q Q are the hinges, and R R movable plates attached thereto. 
S S are the file plates, T T movable or sliding spring plates, 
and U U file holders ; .  V V are slides which serve to move 
the rear end of the file plates ill or out from the center, thus 
giving the files a deeper or shallower cut on the teeth. The 
files are of the ordinary description used in handsaw/!, and 
are. inserted in the file holders with the side screw against 
them and the top screw brought down upon their shanks, 
thus firmly securing them in their places. 

In operation, the machine is set so as �o allow the saw to 
come between the two halves of the frame and rest between 

!Joints of the teeth toward him. The im-entor claims that 
this device performs the work with neatness, uniformity, 
and lightning spe('d. He says that by its UBe a fifty saw gin 
can be filed within three hours. 

Patented through the Scientific American Patent Agency, 
December 31 , 1872. For further particulars address the in
ventor. Mr. Lewis M. Asbill, Charlotte, Columbia, and Au
gusta Railroad, Ridge Spring, S. ('. 

----------... � .... � - - --------
Bed Cedar Hedges. 

A correspondent. J. E. R. , says that there is no timber for 
hedges comparable to the red cedar. It will do well in any 
soi Lwith a little care at first. It is long lived, and grows 
very rapidly. To propagate it, gather the seed when ripe 

f 'iC; 1 

ASBILL'S GIN SAW FILING MACHINE. 

and prepare the ground as for drilling garden seeds. Plant 
the seed three quarters of an inch deep, slightly manuring 
the soil to force the growth at tho start. The seed is abun
dant in Maryland, and our correspondent believes it will be 
valuable in many States where hedge trees are becoming 
scarce. 

" �. '"  .. ----------
Sea Water "or Extinguishing Fires, ete. 

A correspondent, J. P. , suggests that, in cities on the sea
board, large rafts might be arranged to rise by the power of 
the tides, and, in falling, be used to run light machinery and 
to force up sea water for washing streets and putting out 

apparatus, it was found that each flash consisted of a con
siderable numbcr of isolated and apparently instantaneous 
electric discharges, the interval between the components be
ing so small that they constituted a continuous act. 

From the observations made, Profes'lor Rood concludes 
that the ooture of the lightning discharge is more compli
cated than has been supposed ; it is usually, if not dways, 
mUltiple in character, and the duration of the isolated con
stituents varies very much, ranging from intervals of time 
shorter than one sixteen-hundredth of a second up to others 
at least as great as one twentieth of a second ; and, further
more, a variety of the latter kind may sometimes be found 
in the components of a single flash. 

Tn the examination of the spectrum of lightning by Dr. 
Vogel, a number of lines were 
identified as also occurring in 
the spectrum of the electric 
spa:tk . in the ordinary atmo
sphere, but what is remarka
ble ; it was found that some
times the spectra consisted of 
bright lines on a dark ground, 
while at others bright lines 
were traced on a less bright 
continuous spectrum, and, final
ly, sometimes a continuous 
spectrum destitute of lines was 
obtained_ The discharges were 
principally of sheet lightning. 
Professor Rood considers that 
the continuous spectra desti
tute of lines were due to the 
prolonged constituents above 
referred to ; and the occurrence 
of bright lines on a less bright 
ground, he refers to cases 
where instantaneous and p:o
longed constituents were no
t iced by himself, the normal 
spectrum of bright lines on a 
dark ground being produced 
by flashes more nearly instan
taneous. It is also believed 
that zig-zag, heat, and sheet 
lightning are really identical, 
being in point of fact due t<i 
the same cause, but viewed un
der different conditions. 

For the study of lightning 
tlashes, the author recommends 
a black or gray opaque disk 
about 3 '9 inches in diamet!'r, 
with one open sector. The 
best form for the shortest and 
longest durations is that of a 

sq uare, with sides of from 0 '�7 to 0 '39 inch ; for examining 
the multiple charact"r .of flashes, simply a long narrow s!'c
tor of 10 or 20 is preferable. A spring rotation apparatus 
may be used, so as to admit of rotations up to 20 or 30 pel' 
second. 

---------� • . �.-----------
ACID in white lead may be detected by p�!tting a small 

portion of the lead in a cup, pouring a little warm water 
over it, and stirring the lead in the water. Then add a few 
drops of a solution of iodide of potassium : and if the lead 
is acid, or contains acetate of lead, the water will turn yel
low. 
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TRE O()JTEB GABDBlf8 01' ABABIA. 

Coffee is still cultivated in " .Araby the blest," the coffee 
gardens there being on terraces which reach an elevati()n of 
about 8,000 feet. The soil is kept moist by means of small 
artificial canals, which are 
made to irrigate the whole by 
the '\Vater falllng from the 
upper to the lower terraces. 
The trees here are planted so 
close together that the thick 
foliage shelters their roots 
from the tropical heat of the 
sun. 

Our engraving represents 
the famous coffee hills of 
Yemen, in Arabia, where Nie
buhr states the berry was 
first cultiYated after it was 
brought from Abyssinia 
by the Arabs, and where 
the ripened fruit, it is said, 
has a flavor and fragrance 
which it is impossible to trans
plant. For ages before its use 
among the western nations, 
coffee was raised on these 
hills. The fruit begins to 
ripen in February ; and when 
the seeds are prepared, they 
are conveyed to the city of 
Beit al Fakih, where part goes 
to Mocha and the rest to Eu
ropean markets. 

It has been computed that 
the Imnual consumption of coffee is 1,000,000,000 pounds : 
and that, with the exception of bread, sugar, and tea, there 
is no product of more general consumption than this invalu
able bean. When we consider how universally coffee is used 
as an article of diet throughout Turkey, Egypt, Arabia, Per
sia, and parts of India, besides the more moderate but equal
ly general consumption in Europe and America, we shall 
find it difficult to overrate its importance, as vast multitudes 
of persons are engaged in its cultivation, transportation, bnd 
preparation for use in many quarters of the globe. 

• . e, . 
TRE RAL8TO:K I.CLIlIED HAlLWAY. 

At the head of the Lycoming Creek valley, nelloJ Balsto., 
in Pennsylvania, is the inclined rs.Uway to the McIntyre coal 
mines, which serves to carry the coal from the pits to the 
railroad at the foot of the mountain. The lower terminus is 

situated but a short dis
tance from the track, and 
a few steps carry the 
visitor to the bottom of 
the slope. As we enter 
the shed built across the 
rails, an empty car starts 
out and goes whizzing up 
the hill. Directly an
other car starts into view 
at the top of the incline, 
meetll the up.going car 
midway, thunders down 
with increasing momen
tum, and shoots past us 
into the valley . 

.. What is that cavity 
for 1" we ask, referring 

to a depression under thc track inside the shed. 'l' .c I:!tarter 
informs us that it is where the bumper goes in to let the car 
pass on, and just then, an empty car being hauled up from 
the siding, he pulls a signal wire communicating with the 
other end of the road. The stout wire cable in the middle 
of the track begins to move, and a heavy wedge-shaped mass 
of timber comes up from the cavity, broad end first, strikes 
the car with a shock that sends it some feet up the slope, 
.and stops it on its return. It saves the trouble of hooking 
and unhooking the cable, we are told, and is much safer. 
When it arrives at the bottom of the slope, a spring changes 
the gage of the wheels ; it then runs along a narrow track 
Into the hole, and the car passes over. 

At tOe invitation of the starter, we enter the empty car. 
TAe sign&l is given, and before our equilibrium is recovered 
from the jerk that nearly upsets us, we are rushing up the 
elope. The cable sliding over the rollers produces a whirring 
sound that makes our fierce motion seem all the fiercer, while 
the steepness of the descent and the absence of visible mo
tive power combine to highten the effect of the ride. The 
mountain seems to grow beneath and above us, as the valley 
J�fands and deepens below. We stop on the verge to look 

down a thousand feet beneath ; and then, jumping into a 
loaded car which comes swiftly by, we begin the descent. 
The speed is great, but there is no fear-inspiring rush. no 
blur of objects hurtling past. We look out into the valley ; 

THE COFFEE GARDEBS OJ!' ARABIA. 
it rises slowly as we descend, and that is all. Notuntil we 
shoot through the shed and out upon the. level, do we realize 
that our motion has been particularly rapid or peculiar. 

----------�.� .. ,� .•• ------------
TRE BBmAL VEIL, KAVAKA GLB:K, :K. Y. 

There are no portions of the country which offer greater 
attraction to the lover of the beautiful and the picturesque 

thaB the so called " glens," situate near the towns of Wat
kins and Havana, at the head of Seneca Lake. in New York 
State. These natural formations are canons eroded from the 
rock by the action of water, and form a succession of ravines 
and gorges which, from their great extent, produce scenes 
of remarkable variety aJld grandeur. At times the bare ellifa 
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give place to thickly wooded escarpments ; vegetation creeplt 
down into the gorge and throws a network of beauty and 
grace, festooning the sides of precipitous rock. 

Our engraving represents one of the most interesting spots 
in the Havana glen, from a 
point where the strange geo
logical formation is best ap
parent. The rock is moderate
ly shaly, and has a strongly 
marked system of rectangu
lar joints, dividing the cliffs 
into square towers and but
tresses. When a portion of 
the precipice falls, it does not 
leave a jagged face but a mu
ral surface, as smooth and 
even as a well built wall, giv
ing the sides of the canon an 
appearance of grand simplici
ty. The eroding current fol
lows the lines of division, zig
zagging at right angles rather 
than curving after the fa
shion of ordinary streams. 

It seems hardly credible 
that such a vast gorge as that 
represented could be cut by 
the slender stream which 
showers a mist of spray, like 
the film of a bridal veil, over 
its cliffs. But t-here is no sign 
of fissure at the bottom of 
the glen, and a deep pond iI� 
there, which must, at some 

time, have been beneath high falls, the constant action of 
which hewed for it a basin in the rock. This pool begins at 
the foreground of our engraving, from which an idea may be 
obtained of the great ravine which the constant abrasion of 
the cascade-continuing perhaps for ages-has gradually 
worn away. The record of its work is but faint, for the 
frost has destroyed the water marks by breaking up the 
shale ; and although the solid rock above would retain the 
imprint, the fragments at the bottom of the gorge show that 
It eventually becomes undermined and, toppling over, buries 
the marks out of sight . 

• ••• • 
TRE llIX80:K BEBllIVE. 

Our engraving represents a new form of hive which, it is 
claimed, combines improved arrangements for permitting 
the examination of the bees and comb frames, and also for 
utilizing the animal heat of the insects for warming the 
honey and boxes. The construction is such that the objec. 
tionable space between the frame/l and sides of the hive, 

'which in winter .affords passage for currents of cold air and 
in S1UlUli.tr becomeli choked with wax, is avoided. 

The }INIiiI ,of the floor, A, are at right angles, and incline 
uWn and from the center. In the removable sides, B, are 
openings, one Of which is shown closed by the door, C. The 
side, D, and that facing it are composed of narrow vertical 
boards, E, all of which. with the exception of the middle 
one, are detachable. Each board is as wide as tho;! distance 
from center to center of the comb frames, F, and is provided 
with a rib, G, on the inside, to fit into the space between 
said frames. By this means, a side is obtained which, while 
su1liciently light, is readily removable, piece by piece, when 
it is desired to inspect the interior of the hive. The sides 
are held together by the cap; H, and bars, I ;  and the boards, 
E, are further secured by metal plates arranged in their up
per extremities, not shown in the illustration. The comb 
frames, F, conform in shape to the angle of the floor, slight
ly above which they are supported by stud pins. By similar 
means they are separated from each other, the interstices 
thus formed giving access to the bees. J is the honey board, 
receiving the 1IqU&re honey box, K, within the space occu� 
pled by the bees, 80 that it will be wamaed in cold weathe� 
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by their natural heat. Entrance to the latter is afforded Biogenesis. 

through the holes, L. Dr. William Roberts states that the results of over 800 
It is claimed that all the advantages of movable comb experim�ntA performed byhim support, the conclusion that tho) 

hives are here combined without the attendant defects. Ready fungi �monads and acteria, which make their appearauce in 
access to the combs, when it is necessary to pry them sti"aight, boiled organic mixtures, are not due to spontaneous evolution, 
is gained by removing one or more of the detachable boards, but 'lrise exclusively under the il!!luence of pre-existing germs 
an operation which, it is clear, will not disturh the bees as or ferments introduced from without. This method of ex
much as if the whole side were, as is usually the case, dis- perimenting consisted in ex posing organic solutions and 
placed. There are eight separate comb frames, each one of mixtures to a boiling heat in glass flasks, the necks of which 
which, with its comb and bees, may be lifted out and trans- had been previously plugged with cotton wool. The fluid or 
ported to another hive without exposiI1g the insects in ad- mixture in the flask may be exposed afterwards to the full 
joining portions ':lxcept at the place of division. The invon- influence of light, warmth, and air ; and yet it remains per
tor fur+.her states that the hive can be opened and closed fectly barren. As evaporation takes place, no organic growth 
whhout kill ing a single bee or causing a drop of honey to makes its appearance for even years ; but if the plug of cot
run, and that it has been proved excellently adapted for pur- ton wool be withdrawn for a few minutes or a single drop of 
poses of artificial swarming, dividing, equalizing, and other any natural water, however pure or well filtered, be intro
apicultural operations. duced, then all is changed _ In a few days the clear solution 

Patented through the Scientific American Patent Agency, becomes turbid with bacteria and monads, or a mass of mil
September 24, 1872. For further information address Messrs. dew covers its surface and soon half fillA the flask. 
:rlixson & Co., Gallipolis, Ohio. A plug of cotton wool acts as an absolutely impervious 

-------.... � •• ---- filter to �he solid particles of the atmoephere, while it per-
New Kelatlon between Heat and ElectrIcity_ mits a free passage to the gaseous constituents. Ii is con-
Mr. Frederick Guthrie, in the Ohemical NewB, states that it sidered impossible to doubt that the biogenic power of the 

is found that the reaction between an electrified body and a atmosphere re"ides in its dust, and not in its gaseous ingre
neighboring neutral one, whereby the electricity in the neu- dients ; but as to whether it be a specific germ or ferment, or 
tral body is inductively decomposed and attraction llroduced, what its nature is, no sufficient evidence has yet been ad
undergoes a modification when the neutral body is consider- ,duced. 
ably heated. Under many circumstances, the electrified • •• .-• •• -------

body is rapidly and completely discharged, a fact proved to de- Death oC ProCessor Torrey. 

pend upon the temperature of the discharging bvdy and its John Torrey, a most eminent botanist, died on March 10, 
distance from the electrified one and the nature ( + or -) I)f at Columbia College, of which institution he had long held 
the latter's electricity. The discharging power of a hot tho) botanical profe890rship. His first contribution to science 
body diminishes with its distance and increases with its tem- was a catalogue of the plants growing within 80 miles of 
�rature. It a�so depend� on the qualit.y and not the �uan- New York city ; this was published in 1817, and was followed 
tlty of heat radlR�ed from It to the elect�lfied �ody. It IS ne- j by the " Flora of the Northern United States " in 1824. 
cesl:!a�y for the dIscharge that heat Of. l�te?Slty �ass to the His learning was extensive and varied. In 1824 he was 
electrIfied body from a ne�tral body WIthIn lllductlve range. Professor of Chemistry at West Point, and he afterward held 

It . IS shown that varlOu� flames, both eart�-co
.
nnected a similar appointment at the College of Physicians and Sur

�nd Isolat�d. have an e��edlllgly gre�t power o. dlscharg- geons in this city. He was also chief of the }. slloy Office in 
I?g both kInds .of elec�rlClty. As hot Iron ��ows � �referen- the United States Sub Treasury. He was stricken by pneu
tlRl pow.er of dlsch�rgmg -: over + electrIcIty. so It IS fou.nd monia at the age of 80 years. Columbia College is largely 
that whIte hot but Isolated Iron refuses to bl? charged WIth his debtor for his eminent services as a teacher, and for his either + or - electricity. As the iron cools, it acquires first fostering care of her interests. 
the power of receiving - and afterwards of receiving + .  • •• ._ • •• _---___ _ 
While white hot iron, in contact with an electrified body, Death oC ProCessor Seqwlck. 
prevents that body from retaining a charge of either kind of The eminent veteran geologist, Adam Sedgwick, died on 
electricity, as it cools, it permits a + charge to be received January 27, at Trinity College, Cambridge, England, at the 
and subsequently a -- one. age of 87 years. His contributions to the literature of his 

A suggestion is made as to the existence of an artificial favorite science were exceedingly numerous and valuable, 
coercitive force, the presence of which. together with its dimi- and make up a large amount of work even for a career so 
nution by heat, would explain much of the above. lengthened. He was elected to a !ellowship of his college in 

-------...... ---- 1810, and had won for himself a name in science while the 
Alcohol, Whiskey, Brandy, Wine and Ale. youth Roderick Murchison was fighting hattles in Spain. His 

Dr. Willard Parker, of this city. one of our oldest and services to the world of kl10wledge are everywhere known 
most prominent physicians, in a recent address made the and valued. By his care and , to a great degree, through his 
following statement concerniug the effects of alcohol upon generosity the collections of rocks and fossils under his charge 
the human system : at Cambridge have become the most complete of any now 

For many years I was connected with the care of inebriates open to the student. 
and paid particular attention to the character of those in my • •  e • • 
charge, and I have arrived at the conclusion that drunken-

Extlnlrulshln&, Pires by Vapon. 
ness is a disease. A man so affected cannot control his ap-
petite. and must have drink regularly, and will have it at In our description of the Babcock self acting tank, pub
All hazards. A healthy man can refrain from drinking, but a lished on page 148 of the current volume, it is pointeli out 
diseased man e&.nnot ; and these men so addicted readily that " the gas seems to interpose a wall of non-conducting 
ad h M ff ·  f h d' h vapor between the hoseml\n and the fire, which ' protects him mit t at. en su erIng rom t e ISeRSe ave been cured 

P f and they will with tears in their eyes promise to abstain . yet from the heat." A C(lrrespondent, W. M.,  refers to �o ess?r 
on passing a liquor store they cannot help themselves, and Tyndali's work: . '  Heat Considered as � Mode of MotIOn," :n 
will go in and have their whiskey. Now the question arises : which the fact IS sta1l¢ that th� arrestm� �wer o� carbonIC 
What can be done ? How shall we go to work ? Society has I oxide to heat rays eompa.res WIth the slml� r?B18tance of 

been all the time trying to show what the use of alcohol makes I the �ir to such rays as 750 to 1 ;  and carbonIC a�d compares 

UII do, and many will reply it makes them feel good, and to aIr as 752 to 1. The apparent wall of vapor IS, therefore, 
some will say it makes them crazy, drives them to despera- a scientific f_a_ct_. _____ ..... _------
tion and to fight. N ow let us drop that mode, and ask what 

• • •• • 

A BILL was recently passed in Congress authorizing the 

President to cause such experiments to be made and such in
formation to be collected as in his opinion may be useful and 
important to guard Rg!Ioin,t the bursting of steam boilers, 
and requesting him to communicate the same to Congress . 
The sum of $100,000 is appropriated for the purposes of the 

does alcohol do to me, and not what it makes me do. That 
is the great starting point. We have to teach the people 
what alcohol does to them, and how it acts on them . It is 
as poisonous as arsenic or belladonna, and produces its dead
ly effect on those who use it ; but then it is used in an adulter
ated state. Whiskey is a poison, but some believe and have 
the idea if we can get pure spirits that it is all right, but that act. 
is a mistake, Alcohol is poison, and the purer it is the more 
deadly is it in its effect, and if I were 'going to partake of it 

• ••• • 
DR. D. T. SHUMWAY. in a recent paper read before the 

Massachusetts Dental Society, advocates the use of ivory 

points, instead of steel, in packing gold fillings. The ad

vantages claimed for the use of the ivory are that the gold 
will have better cohesion, its softness is preserved, it better 

adapis itself to its pOdition, and the filling wears better. 

I would prefer that which is adulterated. With regard to 
ales and beer, it is believed that they are harmless, but with 
the presence of alcohol there is always danger. Those who 
partake of it become drowsy, and those who drink 'wines'be· 
come stupid, In lager beer there is 3 or 4 per cent of -al'cio
hoI, in ale 7 or 8, per cent ; wine contaInS 23, gin 51 per cent, 
and bramiy 53 per cent of alcohol. Even in cider there is 
2 or 8 per cent of the poison present. 

-----------.� .. .-. .. --------------
Ignitio n  by Superheated Steam. 

A correspondent, J. H . ,  Jr., says that an engineer asserts 
positively that ignition can take place from steam pipes. He 
spoke of three instances where he knew it to be a fact.; 
Shavings were set on fire, so that they blazed, at three l!i{ 
ferent timee. I told him I thought there must have been 
oil or other combustible matter mixed with them. He said 
there was nothing of the kind, nothing but dry pine shavings. 
The shavings were piled up against the pipes. 

------------__ ..... �. 4. __ ----______ __ 
Professor E. S. Breidenbaugh, of Yale College, shows, by 

recent analysis. the very exhausting nature of tobacco crops 
in respect to soils. It appears that for every 1,000 pounds 
of tobacco ,grown. 102 pounds of the moat valuable ash con
atituenta of the BOil are carried away. 

A COUPLE of immense wire ropes, eaeh between three and 
four miles long, have just been completed by Messrs. J. and 
E. Wright, of the Universe Works, Birmingham, Eng. 

One of these ropes, intended for the Wapping tunnel of the 
London and Northwestern Railway, at Liverpool, is six 

thousand yards in length, 5i inches in circumference, and is 
composed of six strands having ten wires in each. The wire 

is wound round a hempen core. The weight of the rope is 

84 tuns. The second rope is for the Cowlan's tunnel, at 
Glasgow, is five thousand yards long, and weighs 25 tuns. 

Inventions Patented In England by Amerle.ns. 
[Compiled from tbe Commissioners of Patents' Jonrnal.J 

Fron: February 18 to �'ebrua1'J 18. 1878. Inclusive.. 
FIlrISllING TOOL.-H. E. Foirest. Bo.ton. M�88. 
GoVBRNOB.-R. W. Gardner. QuInCy, m. 
JOURNAL Box.-.1. A. Montgome1'J. MlJlburn, N. J. 
Loox.-S. T. Thomas. Gilford, N. H. 

PIIIRTIlI'8 Plu:ss.-H. S. Bingham, PblJadelphla. Pa., " Ill. 
SKwDIa MAoJllllB.-D. McC. Smyth. OtulP. N. J. 

DECISIONS OJ!' THE COURTS. 
UnIted State. ClJ'cuU Court···Southern District oC 

New York. 
TRA.DK IU.BK-J'. L. SMITH It ale tJ8. BBYNOLDB AND JAOOBS. 

[In Equlty.-Before Judge Blatchford.-Decl.lon July 27, 1812.J 
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upon paInt packalles of all kind •• tirou"bt .ult agaln.t tbe defendant •• wbo 
al.o u.ed the crown upon tbelr package.. Tbe court beld tbe followln" 
point. : 

Causing tbe name of tbe IIrm wblcb claim. a trade mark and It. place of 
buslne ••• to lie ,""corded In the Patent OMce I • •  uMclent ctlmpllaoce with 
the llrat requirement of .ectlon 7'i of tbe act of 1870. wlthouo .peclfying the 
Dames ot those wbo compose tbl� ftrm. 

To de.lgnate " paint. " ... tbe goods for wblch a trade mark I. to be appro· 
prlated Is .uMclent. wlthoot a more p:utlcular description. 
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pa.'tlcular Kind of paint. 
A trade mark mu.t .tand or fall a. a whole. and the registry of one cannot 
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�tttut �mtdtau aud �(Jrtigu �attut�. 
Improved Fire Kindler. 

Montraville Gern.ey, Middleburgh. N. Y.-In preparing thl. kindling, any 
desired quantity of ordln.1'J charcoal I. Immersed for tblrty minute •• more 
or lesa. ln . ... turated .olutlon of cblorate of potaab and niIrate of potassa. 
dl880lved In water. The charcoal Is then dried and tben Immersed In a .at 
urated 80lutlon of resin In ordlna1'J petroleum 011. Tbls .olutlon I. prepared 
by heating tbe petroleum to a temperature of from ISO' to 2000 Fahrenheit. 
and putting Into It reBin ontll no more will be dl.solved. Tbe cbarcoal I. 
tben dried In any convenient manner until tbe petroleum Is evaporal ed. 
Tbe petroleum dI •• olve. or cot. the resin and carrie. It Into tbe pore. of the 
charcoal, wbere It I. left wben tbe petroleum evaporate.. Tbe re.ln 1 8  
readily .et on lire by a matcb or piece of  IIgbted paper. and tbe beat Ibu. 
produced decore:>o.e. tbe chlorate and nItrate. and .et. free large quanti 
of oxygen to .upport combustion. tbu. producing an tnten.e heat. klndlln" 
the coal or wood fuel quickly and ell'ectually. 

Improved Window Shade. 
Edward E. Johnson, Palne.vllle. Oblo.-Thls Invtntlon has for Ita object 

to Improve tbe construction of window .badea. Inside blinds. etc . ,  wblch 
Improved blind • •  ball be .0 con.trocZed tbat any desired part or tbe window 
may be uncovered to admit the lI"bt. Tbe Invention con-I.t. In .ectlon. 
formed In tbe body of the main blind or sbade In .ucb a way that �be .. Id 
.ectlon. may be roll<d op from tbelr lower end,. or tbe blind and aectlon. 
IlliIY be rOiled up together. 

Improved Millatone Balance. 
George W. WII.on. Cbebanse. lJ1.-Tbe Importauce of heving the running 

.tone of a gr:ndlng mill perfectly balanced I. well under.tood. In this 
Invention It I. ac�ompll.hed bymean.ol a metallic riveted band and a .el'le. 
of adjustable grooved or ribbed metalUc welgbts. The band I. made by 
riveting together the ends of a piece of band metal. It I. made larger In 
diameter tban the stone, so tbat tbe welgbt. may be In.erted. Tbe band I. 
tlgbtened around the atone by the welgbts. Tbe latter are .omewhat taper· 
tng in form, and are made clrcular on their outer and inner bides, 80 a8 to 
conform .omewbat to tbe circle or tbe stone and the band. The outer or 
convex .Ide. of the welgbts are grooved or ribbed, which preventB tbem 
from workln/{ out of their place.. Tbey may be placed m any part of tbe 
ban:l. a. may be required to bal.nce the .tone. 

Improved &1880 ..... 
Jobn A. Correa. Green Bay, WI •. -The object of this Invention I. to pro 

vide means for securln" tbe blade. of .CIBBOrs or .bears togetber • •  o tbat 
they may be adjusted at pleasnre to work tlgbtly or loo.ely wltbout tbe u.e 
of . screw or nnt ; and It consist. In one or more cam wbeels working In 
combination wltb the fulcrum pin. When the wheel Is tnrned. an Inclined 
plane bears agaln.t tbe upper edge of a .Iot and draws tbe pin upward and 
the blade. togetber. 

Improved Land Marker. 
John Coli', Emery. Ohlo.-Thl. lnvention has for Ito object to furnl.b an 

Improved machine for marking tbe groond In cros.-row for planting corn. 
by cro •• lngtbe tJeld III only one direction. The axle I. made of such a lengtb 
tbat tbe wbeel. may be at the distance apart required for tbe row •• • o tbat 
the track. of tbe wheel. may mark the place. for the row. In one direction. 
The wheels are rI&1dly attached to tbe axle so that they will revolve exact· 
Iy togetber at a dI.tance apart equal to tbe de.lred dI.tance apart of the 
bills of corn. Tbe cro.s block. upon tbe two wbeel. are e""ctly In line wltb 
each other • •  o that the corre.pondlng blocks of the two wheels may strike 
tbe ground at the ... me time and thus mark the cro •• row.. Arm. are made 
of .ocb a length that, when .wung down Into. or nearly Into. a vertical po
.Itlon, tbe wheel. will be ral.ed fromthe ground. so tbat the machine can be 
conveniently turned or moved from place to place. By thl. conotructlon, 
by movlng a leverforward tbe wbeel. will be allowed to come In contact 
with the ground, and by moving tbe ... Id lever rearward tbe wheels will be 
raised from the ground . 

Improved &raplna- Inatrument. 
Van Ne •• Davi •• Stonebam. Mass" assignor to blm.elf and Frank A. Davl., 

of same place.-The obJect of this Invention I. to furnlob a tool or lmple· 
ment for ocraplng kltcben utensils, and cleaning depo.lts of borned gravy 
or otber .edlmentsry depo.lts from the corners or angles.and also to be u.ed 
In hoo.e cleaning ; and It consl.t. In a simple lIat blade with tbe scraping 
edge at tbe end. and with a sbank and handle. 

Improved Tool Holder. 
Levl L. Lamb. Chel.ea. Ma.s.-Tbls lnventlon consists of • box handle for 

containing the tool. and boldlng tbem for u.e, compriBing a box and cover • 
wblcb are pivoted together near the end for boldln" tbe tool. for use, .o a8 
to open by bwlnging the cover In the plane of thp top of the box and close 
by a reverse movement. Tbe box and cover have eacb a jaw, between wblcll 
the dovet.1I shaped heads of the tool. will ,be ,ecured. to be held for u.e 
wben tbe box handle Is clo.ed, and opened to release the tool. when tbe 
bandle Is opened. By the .ame operation by wblch the tool In n.e ,. re
lea.ed to be taken oot. tbe box Is opened to receive tbe tool to be cbanged 
ana a1l0w of taking oot another. tbus economizing labor and time. A spring 
catch I. used to f.sten tbe box clo.ed. 

Improved Beer Cooler. 
John Chandle.s.New YdI"k clty.-Thl. lnventlon relate. to anew .pp.ratus 

for cooling ale. and ha, for Its object not to destroy tbe vitality of the ale 
while cooling It. A box or tauk, of .ultable size. I. arrangea to contain Ice 
and water, and eo serve a. a refrigerator. A zigzag or coiled pipe I. contained 
therein. Its upper end projecting above the top and terminating lu a funnel 
or enlar""ment. The lower end of the pipe extend. tbrougb a .Ide or the 
bottom of the refrigerator. and bas a cock wbereby It can be c1o.ed or 
opened. Being sorrounded by Ice water the pipe I. nece.sarlly cool. and 
wllI .ervc to cool whatever liquor may tJow througb It. 

Improved Cnltivator. 
William T.P.rlter, Verona. MI ••. -Two .. . cutlc " plows are framed togetb· 

er, with the side piece. of the frame of tbe macblnen""r tbe rear ends. The 
.Ide pieces of tbe frame are JOinted to cross pieces so that they can vibrate 
to a1l0w the plows whlcb are guided by handle. to be brougbt toward or 
from tbe row, as may be demanded by tbe condition of It. Tbe two .Idea 
of the fn.me are prevented from sblttlng forward or beblnd each otber by 
o:litable mean.. A vertical bar, rI"ldly connected to the side piece, n
from each, to considerable hl"bt near the center • • nd, being connected by the 
eros. ban loosely Jointed to It, asll.ts In keeping the frame In proper lhape 
'II'bIIe a1lnwlng the plow. to be vibrated. The rear IUPPOrt for the llhaft to 
elOllPted verUcally to a1l0'll' the bIflbt of tile cIloppen to be recnl&te4 tG 
tile lP'Ound along 'II'blcIl th.y rna. 
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Improyed Key Rlna-. 
WflJlam T. Jenks, Toledo, O.-Thlslnventlon consllto ln a key rlna-, formed, 

a. to Its main p ortion , of one piece of metal, bent Into a Circular form, with 
Its ends nearly ml'etlng, and, as to Its supplementary part, of a pivoted clasp, 
which fits In a depresBlon formed by notching said ends, so that It wflJ per· 
fecl ly coincide with the Inner and outer edges of the rlna-, and thuB form 
smooth or continuous surfaces. 

Improved Seed Planter. 
Thomas C. Garlington, La Fayett�, Ala .-The Improvement In thls lnTen· 

t ion consists In the use of stirrers which are made like augers, to the sbafts 
of which are attacbed fingers, whlcb are ma,le of tbe lame curve as the 
thread of tbe auger like part, so that tbey may clean themselves as they re 
volve. To the upper ends of the shafts Is attached gearing, so that the 
stirrers may be driven by the advance of tbe machine. 

Improyed Wa8h Boiler Attachment. . 
Richard B. Hart, Salado, Texas.-Thls Invention ha. for Its object to fur

nish an Improved steam washing device. In using the macklne, the clothes 
to be washed are arranged loosely upon a false bottom around tubes. Ao 
the water begins to boll, tle hot water and steam are guided by funnels 
Into the tubes, up which tbey al e forced Into the horizontal pipe .. d are 
proJected tbrough small pipes upe n tbe clothes. The water passes down 
througb tbe latter, carrying the dlrt with It, through the ho es ln the false 
bottom and throngh tbe holes ln the rims of the funnels back Into said fun
nels, and tbus the clrculatlou 10 coutlnued until the clothe. are clean. 

Improved "tove Grate. 
,Tobn R. Stone, Ronnd Grov", Kansas .-The grate 18 suspended at one end 

by a yoke extending down through the top plate und bavlng notches above 
tbe plate to be engaged by vibrating buttons, the ends of which Iwlng Into 
and out of the notcheB, a8 required for shifting the yoke hlgb or low. Near 
the otber end It h mounted on the end ol a crooked lever, extending 
through a hole In the side of tbe fire box, which serves as the fulcrum of the 
lever. Out81de of tbe lire box Is a pawl, p ivoted to the leyer a short dis
tance from tbe sIde cf the lire pot, and engaging with the notches In the 
.tove side plate abuve t;,e lever. By .hlftlng this pawl from one to anotber 
of t.he notches, the grate CRn be raised or lo wered. 

Improved Harnes8 l'Iaker'8 Gaee. 
Dewitt G. Garlock, White Cloud, Kansas.-Tbe object of thl. lnventlon 18 

to fnrnlsh Improvcd means for cutting leather and .Imllar material Into 
strIps ; and It  COD 81st8 In tbe screw for moving the bead and handle of tbe 
gage. A slotted bolt Is made to slide on the gage bar, the end of which 
enters one of a number of holes In the whe£l when the gage head Is adjusted, 
and thcreby bolds the screw and head stationary. Tbls bolt Is confined to 
the under side of the bar by means of a slot and screw and the box throngh 
whlcb the bolt passes. 

Improved Car Couplina-. 
Casper S. Bigler, Harrl8l1urg, Pa.-Tbls lnventlon has for It I object to fur

nish an Improved car coupling which will enable the attendant to couple 
the cars after they have been run togee. er, and to uncouple them whl1e un� 
der strain, so that tbe attendant ma,. be In no <Ianger while coupling and nn· 
coupling tbe cars. 1 he dra w hook 18  connected with the body of the car In 
Ihe ordinary manner, and should be o f  sncb .. length that there may be a 
• pace of an Incb and a balf, more or less, between the book. of adjacent 
cars when their bumpers are In contact. In the body of the hook 18 formed 
• long slot, through whlcn passes one end of the link whlcb Is dropped over 
the hook of the adjaccnt car t o  effect the coupling. A pin passes down 
througb the slotted-budy of the hook and througb the link to su.taln the 
draft strain. The lower part of the pin, against which the link rests when 
sustaining the draft strain, Is made tapering. 'I'"" e upper part of the pin 
may have a screw thread cut npon It, so that It n:ay be moved In and out by 
turning It. The taper of the pin enables It to be readily drawn out even 
when the coupling I s  under strain, so tha t the link may be slipped forward 
and raised over the hook of tbe adjacent car wit bout D,o'flng the engine 
and cars. Tbls construction also prevents tbe cor8 from becoming accident
ally uncoupled, as the link will not rise onr the hook of the adjacent car 
when It can ' slip back In the slot. 

Improved Proce88 of Polishina- Wood. 
lJhrlstian Seebach , New York clty.-Thls fnventlon conslstl In the appli

cation to wood surlaces, which are to be polished wltb shellac and varnish 
of a preliminary coating fprmed of plaster, paint, and tUrPentine. The In: 
ventlon thus provides a means of closing the pores of wood :.reparatory to 
polishing. I" or "  first coat, paint mixed with plastcr of Paris and turpentine 
Is laid on and smoothed down with a tag. When dry, a coat of shellac II 
applied, which, after being rnbbed down In the_ usual manner, Is covered 
with varnls�_ and polished. 

Improvement in Propnl810n of Ca ..... 
Raphad De LeitH, Brooklyn, N. Y.-Tbls Invention relatel to a new 

arrangement of means for propeUlng ve!!lcles In either direction over a 
given tr�ck ; and consists In making tbe track of jomted section., whlcb are 
pivoted to supports In sucb manner th .. t,  by alternately Inclining the .everal 
sections lu opposite dlrectionB, tbe load supported on tbe track wflJ be 
caused to travel from one section to the other until It arrives at It I de.tI-
nation. 

Improved Animal Trap. 
Emile Achilles Cordeiro Da Sliva, New York clty.-The object of thl. 

invention I. not only to provide an emclent trap for catching rat. and otber 
animals, but to make a tr p widell .hall be self-.etting, and con8equently 
al ways ready ; and It conllats In a box, of oblong or otber form, a portlou 
of the l op of which Is pivoted to the sides, and nearly balanced on Itl pivots 
with an fnclosure or bait chamber above 8ald top, and with one or more In 
clines by mean. of whlcb tbe animal I. enabled to reach tbe top of the trap. 

Improved Bale Tie. 
Peter K. Dederick, Albany, N.  Y.-The essenttal featnre of this invention 

is a metal tie plecc for the fattening of a wire band, so contrived that the 
loogltndinal strain of tbe band causes the tie p!ece or plate to tasten the 
band J>y securing It between said plate and one or both of tbe taut portion. 
of the band. 

Improyed Eccentric Fastenlua- for Boxe.., etc. 
William Youngblood, Brooklyn, N. Y., assignor to Rosabelle Youngblood, 

of same place.-Thl. Invention consl.ts of a clrcnlar dl.k or bntton catch, 
of metal or any other sultabl� .ubstance, pivoted at Its center to the side or 
top of the bor or other thing to be fastened, and having a circular groove In 
tbe face fronting the box arranged eccentrically to tbe p1VOt, 80 that the 
hook or hasp of tbe box cover which drops Into It tbrough a radial notch 
will be pulled down and fa8ten the cover down tight when the catch Is 
turned. The said radial J:otch 18 arranged where the groove II fnrtheat from 
tbe center pivot. 

Improyed Medical Compound. 
J08eph Gecmen, New York clty.-The object ol tbll Invention II to pro· 

vide a remedy for rhenmatl8m and kindred diseases ; and It con.llts In a 
compound composed of prnnes, oil of cedar, chloride of lodium, sal ntter, 
and juniper berries. Tbese substances are thorougbly mixed tOlretber by 
adding col,1 water and combining them so that the salt. named will perme
ate the whole mass. 

Improyed Gas I,llrhtlns Torch. 
Cbarles H. Rob"rts, Troy, N. Y.-Tbls lnventlon Is an Improvement In gas 

lighting torche., and conslstl of a tube provided with perforationl and & 
cnp shaped end and attached to a sta1l', .0 as to condnct a stream of gao 
from tbe burner to the W Ick of a lamp or taper whlcb II attached to said 
sta1l'. 

Improyed Hat and Coat Hook. 
Charles G. Cole, Bennington, Vt.-Tbll invention relate. to a new hook for 

clothes or other pUrP0lel, wblcb Is made of one lingle piece of wire or banu 
of metal, and wblch has fastening pOints formed at It I ends, .o th.t It can be 
aecured In wood wlthont any ether fa8tenlng device, rendering the cost of 
manufacture very small. 

Improved SwIns. 
Edwaru A. Tuttle, Williamsburg, N. Y.-Thls Invention ha. for Itl object 

to furnish an Improved swing for children, which Ihall be 10 con.tructed 
that the seat of the .wlng, tbroughout the whole extent of I .. 'fibration, 
may be close to tbe ground, tbnl obviating the danger of iAJury from an 
;ocldelltal fall from the swing. 

Jtimtifie �mmeltt. 
Improyed Hat and Coat Guard. 

Sumner N. Robbins, New York clty.-The object of tbls Invention Is to 
.npply to the public a device by tbe nse of wblch the annoying change or 
carrying off of hats, overcoats, sa:chels, etc., may be etrectually prevented. 
The Invention consists of two U sbaped metal hooks, which are conn" cte" 
by a small lock applied to one of tbem, and are adjnsted to the brim of the 
hat or garment. A short guard chain may fnrther connect the two hooks, 
to be placed around any flIed body, I! uch 8S overcoats, satchels, umbrellas, 
or other object •. 

IlIIproved Valye for Ga8 Rea-ulator .. , 
John C. Sarsfield, New York clty.-Thls Invention has lor Its object to fnr· 

nlsh an Improved self-acting valve for regulating the pressure and 1Iow of 
gas &s it paslles from the meter to the burners, to cause each bUrner to give 
the proper amount of Ught , however many or few burners may be burning, 
and It consists In a tubular chamber, deslgncd to be connected with the gas 
pipe leading from the meters to the burners. The cbamber consists of two 
partl which are screwed together _ The fianged end of a tube has a screw 
thread cut upon its outer surface to screw into a screw thread cut tn the in· 
ner snrface of the mouth of the main part of the tubular chamber. The 
bolc tbrougb the fianged end of the tube Is closed with a valve, which rests 
upon the outer or forward side of the said fiange, and the forward end or tts 
stem passes through a guide hole In an arm formed In the cap part of tbe 
tnbular chamber. The other end of the valvc stem pa.ses lnto tbe tube and 
has one end of a coiled wire spring attached to It. The other end of tbe 
spring Is attached to a cross bar which rests In notches fornled In the edge 
of the open end of the tube. In the edge of tbe open end of the t ube, mid-
1Irsy between the notches, are formed two other notches, which are made 
deeper and wider tban the first notcbes, so that, by raising the cross bar out 
of the latter. It may be cbanl!ed In Its position and thus change the tension 
of spring. 
DeYlce for Conyerrlua- Circular into Reciprocating 1'lotlon. 

Luther Dame, Newburyport, Mass.-The object of this Invention Is to .on
� trt circular motion Into reCiprocating by means of a simple device which 
workl wlthont jar or noise, producing only a very Slight degree of friction , 
It consists ol a hollow cylinder with a longitudinal slot, Into which .. cylin
drical core Is closely fitted, gliding therein by me .. ns of a bolt connected 
with the core and running In the slot, applied eccentrically to a face plate 
or shaft t nrned by a c .... nk or other suitable arrangement. The mechanism 
Is simple not liable to ge t out of order, and bas but little frlotlon. We think 
tbe Inve�tlon well adapted for driving light machlncry. We shall probably 
present an engraving of It In an early number of the SCIENTIFIC AMERICAN. 

Improved BorinII' Machine. 
Isaac Cory, Dalton, Ind.-The object of this Invention Is to produce a bor· 

Ing macblne whereby trees whose sap Is to be obtained In the manufallture 
of sugar, turpentine, restn, or for other purposes, can be conventently 
tapped ; and the Invention consists In applying a rotary tool or auger to a 
movable \'rame, which can be fed against the tree while the auger Is being 
rapidly revolved by hand or other means. 

Improved Lantern. 
Seymour Hughe8, Jersey City Hlghts, N • •  I.-The object of this Invention 

IS to simplify tbe constrnctioJ: of lanterns, and to rednce the expense of ma
king the aame, and of keeping them In repair. The Improvement consists 
In constructing the crown or upper metal portion of the antern wIth a view 
to allowing the ready removal and l:1sertion of tbe gIa8s, which may bc 
simply " common lamp chimney. 

Improved Screw Propeller. 
Martin M. Wilson, Honey Grove, Texas , -Thls lnvention consists In means 

for guiding pivoted propeller blades 80 that they can open and close readily 
and nnlformly. It also con818ts ln a new mode of applying a sprlo:g,tll<!reto 
so that the obllqnlty or resl8tanee of the blades wflJ be automatically I{1"&d
nated. When tbe vessel Is loaded a'ld the reslltance on the blades Is I n 
creased a n d  a finer pitch reqnlred, the spring wflJ contract In proportion to 
the resistance, and the pltcb will be changed as demanded by tbe amonnt of 
the load, and the slip will be proportionately lessened. At the same time, 
tbe propeller will have the same e1l'ect upon the engine a. a marine govern
or to regnlate Its Ipeed. The tension of tbe Iprlng will be varied a. required 
by an adjustlng nnt. Tbls arrangement of variable blades and a spring Is 
claimed to a1l'0rd a gain or Bavlng of power, and con.equently of fuel, un
der any clrcnmstances, whether the boat Is light or loaded. These var:able 
propeller blades are applicable to vess.is of all kinds using ocrew propell. 
ers, whether for canal, river, lake, or ocean navtgation. 

Yalue of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to Invontors. 
ROBABL Y n o  Investment o f  a small 8nm o f  money brings a 
greater return than the expense ILcurred In obtaining a patent 
even when the Invention 10 but a small one. Larger Inventions 
are fonnd to pay correspendingly well. Tbe names of Blanchard 
Moree, Bigelo":7, Colt, Ericsson, Howe, McCormick, Hoc, and 
others, who have amassed immense fortune8 from their tnven 
tions, are well known. And there are thousands of others who 
have realized large snms from their patents. 

More than FIFTY THOUSAND Inventors have availed them8elves 
of the services of MUN" & Co. during the TWENTY-SIX years 

thev have acted aB solicitors and Pnbllshers of the SCIENTIFIC AllJIRICAN 

Tbev stand at the \lead In tbls ciass of buglness : and their large corps 
of . ,sl.tants, mostlY 8elected from the rank. of the Patent Otllce : men cap
able of rendering the best service to the Inventor, from the experience prac· 
tlcally obtained while examiners In the Patent Otllce : enables MuNlI' & Co. 
to do everything appertaining to patents BETTEB and CDEAPEB t!Ian a:1Y 
other reliable agency. 

TO � This 18 the closing 1}1,qnlry In HOW � nearly every letter, describing 

OBTAIN .ome Invention wblch comel 
to thl. otllce. A po8lU.o an

wer can only be had by presenting a complete application for a patent to 
the Comml •• loner of Patents. An application con.l.to of a Model Draw
Ings , Petition, Oath, and full Specification. Varlou. official rule. and for· 
mallties must a!80 be ob8ernd. Tbe e1l'0rt. of the Inventor to do all this 
busl"le •• himself ore generally without snccess. Aft�r great perPlexity and 
dclay, he I. usual:y glad to seuk the aid of person. experienced In patent 
huslness, and have all the work done over again. The best plan I. to , ollclt 
proper advice at the beginning. If the parties consult�d are honorable men 
th , Inventor may saHly confide hlS lde&s to them ; they will advise whether 
the Improvement 10 p�obably patentable, and will give him all the directions 
neeMu; to protect hl8 rights. 

How Can I Best 8ecul'e My Inventlou 1 
Thl. i. an Inquiry which one Inventor naturally asks another, who has had 

some experience In obtaln'ng patents. His an.wer generally I. as follow. 
and correct : 

(Jonltrnct a neat model, not over a foot In any dlmcnslon-tlmaller If pos
slbl�nd lend by expres., prepaid, addreosed to MUNN & Co., 81 Park Row, 
New York, together with a description of Its operation and merits. On re
cclpt thereof, they will examine the i::Iventlon carefully, and advl8e you as 
to Its patentability, free of charge. Or, If yon have not time, or the mcans 
at hand, to constmct a model, make as good a pen and Ink sketcl: of the 
Improvement as pOlslble and send by mall. An answer as to the prospect 
of a patent will be received, usnally, by retnrn of mall. It Is sometime. 
be.t to have a .. arch made at the Patent 01llce ; such a measure of Len lavea 
the CQa' of &Ii application for a patent_ 

20 1 
PrelhDInary Examination. 

In order to haTe Buch search, mue on< a written description of the Inven 
tion' tn your own wordS, alld a. pencl1, or pen and ink, sketch. Send the.e 
with the fee of $5, by mall, addre.��d to MuNlI' & Co., 81 Park ROW, and In 
dne time yon wlll receive an acknowledgment thereof, followed by a writ
ten report In regard to the patentablUty of your Improvement. This specla· 
search Is made with great care, among the models an1 patents at Washing 
ton, to aseerlaln whether the Improvement presented 10 patentable. 

Rejected Case •• 
Rejected case8, or defecthe papers, remodeled for partie. who have made 

appllcationo for themselves, or tbrough other agents. Terms moderate , 
Address MUNN & Co .. stating particulars. 

To Make an Application f"or a Patf'nt. 

The applicant !or a patent should furnlsb a model of his Invention If .us
ceptlble of one, although sometimes ft  may be dl8pensed with ; or, If tne In· 
ventlon be a chemical prodUction, he must fumlsh samples of f he Ingredi
ents of which his composition �onslstl. These should be seeurely packed, 
the tnventor's name marked <..n them, and sent by express, prepaid. Small 
modelS, from a di8tance, can often be sent cheaper by mall. The safe.t 
war to remit money is by a draft, or postal order, on New York, payable to 
the order of MUNN & Co. Persons who live In remote parts of the country 
can nsually purchase draftl from their merchant. on tbelr New York cor
respondents. 

Caveats. 

Persons deSiring to file a ca)'e"t can have the papers prepared In the short· 
est time, by sending a sketcb and description of the laventlon. Tbe Govern
ment fee for a caveat Is '10. A pampblet of advice regarding application. 
for patents and caveats 10 furnished gratis, on application by mall. Addreal 
MUNN & Co., 37 Park Row, Ne .... York. 

Rel.sues. 

A reissue Is granted to the Original patentee, his heirs, or the assignees of 
t.he entire interest, when, by rea.on of an insufficient or defecti"."e specUlca· 
tlon, the original patent \s Invalid, provided the error has arisen from lnad· 
vertence, accident, or mistake, without any fraudulent or doceptive inten· 
tlon. 

A patentee may, at hIs option, have In hl8 reissue a separate patent for 
each distinct part of the Invention comprehended In his Original application 
by paying the required fee In each case, and complyl:1g with tbe other re
�ulrements of thc law, as In Original applications. Add"ess MUNN & Co.,  
81 Park Row, tor full  particulars. 

De.lgn Patent8. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus 'prevent others 
from fabricating or seiling the same goods In this mar!.:et. 

A patent for a design may be granted to any person, whether citizen or 
aUen, for any new and original deSign for a manufacture. bust, statue, alto 
reifcvo, or bas relief ; any new and original design for tbe printing of wool 
en, Silk, cotton, or otJ:ler fabrics i any new and original ImpreSSion, orna· 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufactnre . 

Design patents are equally as lmporlant to cltlz"ns as to foreigners. For 
full partlcnlars send for pamphlet to MuNlI' & Co., 81 Park Row, New York 

ForelltD Patent •• 
Tbe population of Great Britain I. 31,000,000 ; of France, S1,OOO,OOO ; Bel

gium, 5,000,000 ; Austria, :J6,OOO,Ol) ; PrUSSia, 4O,W),()X) ; and Russia, 70.000,000. 
Patents may be "e'.ured by American citizens In all of tbese countries 
Now Is the time, " hllc business Is dull at hom", to take advantsge r.l tbese 
Immense foreign fields. Mecbanlcal Improvement" of all kInds are always 
In demand In 1l:urope. Tbere will never be a beth'r time tban the present 
to take patents abroad. We have reliable business cennectlon8 with the 
principal capltal8 of Enrope. A large sbaro of all the patents secured In 
foreign conn tries by Americans arc obtalne!l throu!lh onr Agency. Address 
MUNN & Co., 81 Park Row, New York. Circulars with full Information on 
foreign patent8, fnrnlsbed free. 

Value of" Extended Patents. 

Did patentees realize the fact that their Inventions are likely to be more 
productive of profit during the seven years of "xten810n than tbe IIrst full 
term for which their patents were grnnted, we think more would avail them 
selves of tbe extensIon privilege. Patent. gra'lted prior to 1861 may be ex. 
tended for seven years, for the beneat of the i'lventor, or of his heirs ill case 
of the decea8e of tbe lonner, by due appllcatl'>D to tbc Patent Otllce, ninety 
dsys before the termination of the plltent. The extended time Inure8 to 
tbe benefit of the Invuntor, the assignee3 INder the first term having no 
right. nnder the extenSion, except by 811eclal agreem.mt. Tbe Government 
fee for an extension Is ,100, anti It Is neces""r:r tilat good professlonal servlce 
be obtained to conduct the buslne .. before the Patent Otllce. Full informa 
t10n as to extension. lIl"y be had by addressing MUNN & Co., 81 Park Row. 

Trademark •• 
Any person or IIrm domiciled In the United States, or any firm or corpora. 

tlon reSiding In any foreign country where Ilmllar prtvlleges are extended 
to cltl�ns of tbe United States, may register their design. and obtain pro 
tectlon. Thil l. very Important to manufacturers In this conn try, and equal 
Iy .0 to forelgne... For full parllculars address MUNN & Co., S'7 Park Row 
New York. 

Canadian Patents. 

On the first of September, 18'12, tbe new patent law of Canada went Into 
force, and patentl are now granted to cltlzenl of the United State. on the 
.ame favorable terms as to citizens of the Dominion. 

In order to apply for a patent In Canada, the applicant mu.t furnish a 
model, specification and depilate drawings, snbstantlally tbe 8ame as In 
applying for an American patent. 

The patent may be taken out either lor five years (government fee or f2{)) 
for ten years (government fee e40) or for fifteen years (government fee ,6C» 
Tbe five and ten year patent. may b, extended to tbe term of fifteen years 
The formalities for extension are simple and not expcnslve. 

American Inventions, even If already patented In this country, can be 
patented In Canada provided tbe American paLent Is not more than one year 
old. 

All person. wbo desire to take out patentl In Canada are requested to 
commnn:cate with MUNN & Co., 81 Park Row, N. Y., who will give prolllp ,  
attention t o  the bnslness and furnl.h full instrnction. 

Cople. of" Pat ent •• 
Persons desiring any patent I.sued from 1886 to November 26, 1867, can be 

8upplled with 01llcl&1 copies at a reasonahle COBt, the price dcpcn(Jng upon 
the extent of drawings and length of spocl �catlon. 

Any patent I .. ued Imce November 27, 1�1, at which time the Patent 01llce 
commenced printing the drawings and spe·,lftcations, may be ha<l by remit· 
ling to thl8 otllce ,I. 

A copy of tbe claims of any patent \soned .IDCC 1886 w\ll be fnrnlshed 
for ,,.  

When ordering copleB, please to remit for tbe same as above, and ltate 
name of patentee, title of Invention, and date of patent. Addre .. MUN" 
& Co., Patent Solicitors, 81 Park Row, Nm. York cltV. 

MUNN & Co. will be h"ppy to see InventorB ln per80n, at their otllce, or to 
advise them by letter. In all casel, tbey may expect an IWnut opinion. For 
such consultatlonl, "pinions and adVice, n o  chargo 18 ......u. Write plain : 
do not use pencil, nor pale Ink be brief. 

All buslneso committed to our care, a"ld "II con8ultatlons, are kept .ecret 
and BlricUV co1tf/dImUal. 

In all matterl pertaining to patentl, .uch ao conducting Interferences , 
procnrlng extenSions, drawing asslgnm"nt8, extlmlnations Into tbe validity 
of patents, etc., special care and attention Is given. For Info:matlon, and 
for pamphlet. of Instruction and advice 

Addrel. 
M.rNN &: CO., 

PlTBLISHERS SCIENTIFIC AMERICA}! , 
8'7 Park Row, New York. 

Ol'FICE IN WASBINGTON-()_r 11 and 7t .. � oppealte 
Paknt Olke 
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Buy Boring and Sawing Machines of Gear, 
Boston, MaBI. 

I! you are obliged to crowd your engine 
with work over Its rateil rapacity. try what the Huntoon 
Governor will do for you. See Advertisement. 
Pugsley, 6 Gold St. ,N.Y., wants Well Buckets. 

Thomas's Fluid Tannate of Soda removes 
Scsle from Steam Boilers. Saves Boilers and Saves Fuel. 
Price lOc. per lb. In bbls .• � bbl ••• or kegs. For Circular. 
address N. Spencer Thomas. Elmira. N. Y. 

For Sale (Cheap)-Engine (8 horse power), 
St icker. an d 44 In. Heading Saw. Adtlre.s Goodrich, 
Cook. & Co., Geneva. Ohio. 

Belt Hook-For the best Belt Hook for Rub' 
ber or Leather Belts, address Greenleaf Wilson. Low' 
ell, Mass. 

" How to Hang and Use Grindstones." Send 
for pamphlet by J. :g; Mltcbell, Philadelphia, Pa. 

Edge Tool Makers' Grindstone�, Mitchell, 
Philadelphia. Pa. 

Buy Gear'a Improved Variety Moulding 
.'.lachine. Ware Rooms, Boston. Mass. 

Shortt's Patent Couplinga. PUlleys, Hang. 
" rs and Shafting a Specialty. <rrders promptly IIlleil. 
I ' I rculars free. Address Sbortt Mf'g Co . • Cortbage. N.Y. 

Agents wanted to sell Territory in the States 
of Oblo and Mlcblgan. for one of tbe best things ever In· 
ventcd. Address R.S . G.,lock box No.17.Seneca Falls.N.Y. 

Mills for Grain, Paint, Ink, &c. Ross Bro's, 
Wllllamsburgb. N. Y. 

For Sale-Patent for Stopcock. Will hold 
Gasoline without leakage. No Packing or Grinding and 
110 Leakage. and cbeQply made. Address Banta & Rose. 
Sprlnglleld. Ohio. 

Dumper Regulators and Gage Cocks-For 
tile best. address Murrill " Keizer. Baltimore. Md. 

\Vanted to arrange with a party having 
'proper tacllIties to manutacture a very superior Cherry 
Stoner. Patent just Issued. Address Patentee. 705 North 
15tb Street. PbllAdelpbla. Pa. 

All Blacksmith Shops need a Holding Vise 
'tto upset bolts by hand. J.  R. Abbe. Manchester. N. H. 

Parties desiring Steam Machinery for quar
�'ylng stone, address Steam Stone Cntter Co.,Rutland,Vt. 
'Cabinet Makers' Machinery. T.R.Bailey&Vail. 

Painters and Grainers by the thousand do 
tnelr best graining quickly wltb Pat. Perforated Metal
l ic  Graining Tools. J.J.Callow, manuf . •  Clevelantl.Oblo. 

For Hand Fire Engines, Price *300 to *2,000. 
Address Rumsey & vo .• iJeneca Falls. N .  Y. 

Over 800 different Style Pumps for Tan
ners. Paper Mills. and Fire Purposes. numsey & Co., 
!Sencea Falls, N. Y. 
Stave & Shingle Machinery. T.R.Bailey &Vail. 

Steam Boiler and Pipe Covering-Economy, 
Safety. and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company. foot East 9th St •• New 
10rk-1202 N. 2d St., St. Lonls . Mo. 

Brown's Coalyard Quarry &; Contractors' Ap
paratus for hoisting and conveying material by Iron cable. 
.v.D. An<lrews & Bro.414 Water st.N. Y. 

The Berryman Heater and Regulator for 
Steam Boilers-No one using Steam Boilers can allord to 
be without them. I. B. Davis & Co. 

Belting-Best Philadelphia Oak Tanned. 
c. W. Arny. SOl and 80S Cherry Street, Phlladelphl •• P ... 
J.H.Abbe, Manchester,N.H., sells Bolt Vises. 
Circular Saw Mills,with Lane's Patent Sets; 

more than 1200 In operation. Send for descriptive pam. 
Jlhlet and price list. Lane. Pitkin & Brock, Montpe
lier, Vermont. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 
Tree Pruners and Saw Mill Tools, improve

mcnts. Send tor circulars. G.A.Prescott,Sandy Hrll, N.Y. 
Dickinson's Patent Shaped Diamond Carbon 

Points aud Adjutable Holder for dressing emery wheels. 
grindstones, etc. See Sclentillc American. July 24 and 
Nov. 2O, l869. 64 Nassau St .• New York. 

Five different sizes of Gatling Guns are now 
'manufactured at (Jolt's Armory. Hartford. Conn. Tbe 
:largcr sizes have a fange of over two miles. These arms 
· ... re Indispensable In modern warfare. 

The Berryman Manuf. Co. make a specialty 
"f tbe economy and safety In working Steam Boilers. 1. 
111. Davis & Co., Hartford. Conn. 

Gauge Lathe for Cabinet and all kinds of han
I'lle •• Shaping Machine for Woodworking. T. R. Bailey 
tt: Vall. 

Shafting and Pulleys a specialty. Small or
ders IIlIed on as good terms as farge. D. Frisbie .& Co .• 
New Haven, Conn. 

All Fruit-can Tools,Ferracute.Bridgeton,N'.J. 
For Steam File Engines,address R. J. Gould, 

Newark, N. J.  
Always right side up-The OlIIUlted Oiler, 

enlarged and Improved. Soli!. everywhere. 
For Solid Wrought-iron Beams, etc., see ad

vertisement. Adtlress "Union It on Ml11s. Plttsburgb. l· ... 
for lithograph, etc. 

Peck's Patent Drop Press. Milo Peck & Co., 
New Haven, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigatlng'Macblnery. foraale or rent. see advertisement. 
Andrew's Patent. Inside rage. 

Hydraulic Presses and Jacks, new and see
ond band. E. Lyon, 470 Grand Street. New York. 

For the best Endless Bed or (Farrar) Sur
acer, address DaviS, Hatch & Co., 486 North 12th Street. 

Phlladelpbla. Pa. 
Machinists-Price List of small Tools free ; 

Gear Wheels for Models, Price List free ; Chucks and 
DrillS, Price List free. Goodnow & Wlgbtman, 2S  Corn
hili, Boston, )Iass. 

Spur and Bevel Wheels and Spindles, of 
great durability, cast to order by Pittsburgh Steel Cast
Ing Co. All work warranted. 

The Berryman Steam Trap excels all others. 
The best Is always the cheapest. Address I. B. D.vls & 

Co •• Hartford, Conn. 
Gauges, for Locomotives, Steam, Vacuum, 

Air. anil Testing purpoles-Tlme and Automatic Re· 
cording Gauges-Enldne Counters.Rate Gauged •• nd Test 
Pumps. All kinds line brass work done by Tbe Recording 
Steam Gauge Company. 91 LIberty Street. New York. 

Absolutely the best protection against Fire 
-Babcock Extlngnlsher. Y. W. F.rwell, 1!ecretary. «n 
Broadway, New York. 

For best Prosses, Dies and Fruit Can Tools, 
Bliss & Wllllams. UB to m Ply;mouth St •• Brooklyn, N.Y. 

Boring Machine for PulleYlI-no limit to 
�apaclty. T. R. Bailey & Vall, Lockport. N. Y. 

The best Lubricators, Oil Cups,Gauge Cocks, 
�fi�.�I����sH�����':'U��':.��r'�t���l:::' "ig:k�R ap· 

R. H. Gillmore, Keokuk, Iowa, wants best 
carriage gate, to be operated from carriage. 

Lathes, Planer, Shaper, Shafting, 30 Boilers. 
fi�r�e���gl:;::.�tg�ll��g'bfi���.

f�� aale very low. 

Arrangements are being made to manu
facture . s maH oscl11atlng engine tor tbe use of farmers 
and otbers requiring a little power, but wbose limited 
means and knowledge of the Steam Engine prevent them 
trom buying the more expensive and complicated ma
chines. Agents are wanted now to sell models made U:l
der tbe same patent. E. P. Ryder. 19 Ann St., New York. 

For Sale-A set of the Patent Office Reports 
(mecbanlcal) from 1847 to IB69cJncluslve-&l v"ls.-price f66. T. Bradburn. bookseller, w Ann Street, New York.1 

A Superior Printing Telegraph Instrument 
(the Selden Patent),for private ann short lines-awarded 
tbe First Premjnm (. Silver Medal) at Cincinnati Expo· 
sltlon, 1812, for " Best Telegrapb Instrument for private 
UBe "-Is offered for sale by the Mercht's M'f'g and Con
struction Co .• 50 Broad St., New York. P. O. Box 686/1. 

Williamson's Road Steamer and Steam Plow, 
with rubber Tlres.Address D. D. Williamson. 52 Broad
way. N. Y., or Box 1809. 

Steel Castings " To Pattern," from ten lbs. 
upward, can be forged and tempered. Addreu Collins 
& Co •• No. 212 Water St ..  N. Y. 

A. P. asks how to temper steel dies and 
puncbes. 

F. E. C. Rays : How can I make translucent 
clotb for hotbed frames ? 

E. F. S. asks how to prevent soft metals 
sucb as tin. lead, etc., from clogging Illes. 

W. M. asks : When and where were bolting 
macblnes first Introduced for boltlng llour ? 

S. A. L. asks : What kind of leather is gen
erally used In maklng blacksmith's bellows ? 

M. C. asks : Can a card b(l saturated with 
pbospborus and preserved for use, and wl11 It be lIexl· 
ble ? 

P. R. R. asks : Can any of your readers de· 
scribe a process for tempering steel springs by compres
sion ? 

A. L. asks : What is the best wood to make 
Insect cabinets of, and wbat Is the best form for the 
same ? 

W. H. H. asks : Can you tell me how to 
make a pickle for taking aand off castings. such as small 
gear wheels. etc. ;> 

J. F. A. wishes to know with what material 
be can coat tbe 11101de oC tin cans, to prevent Ink and 
otber llulds from being affected b,. the tin. 

E. D. R. asks : What is the best method of 
mixing fresco colors. and what Ingredients are used to 
make them fiow freely and cover well ? 

C. M. asks : How can the glue joint between 
tbe back and slde o oC a violin be nndone wltbollt Injur· 
Ing tbe Instrument or spoiling tbe varnish ? 

E. B. asks f;)r a recipe for· making dextrin 
otta substitute fOO' the same. say 50 Ibs. at one time. He 
wants to use tbe ,dextrin for stlcklne purpoles. 

W. S. B. asks : 'What ill meant by summer 
and winter strain ed lard oil ? Wbat process does the 
lard go through tJ> keep It from congealing ? 

C. B. asks if there is any method of tough
ening or preparl� wax for 1I0wer making so tbat It wl11 
not be liable to s<)ften In warm and barden and crack In 
eold weatber. 

J. D. asks f< lr a recipe for a waterproof li
quid cement. to lie u.ed tor putting patcbes on bags. In 
the place of thrcad. It would be very useful to thou· 
sands of farmers. 

G. M. D. says : How can I mark or print let
ters and ligures on metal tbat has been IInlsbed and 
plated wltb sliver ? I have seen such work, but cannot 
tell how It Is done ? 

A. P. asks : 'Will the power of a 10 horse 
engl'le drive a m� chlne or machinery 100 teet away from 
the engine as easy as It would 10 feet away ? Tbe ma
chinery I. to be d:rlvcn by a belt or belts from the line 
shafting. 

N. J. J. a8k� : What kind of fish would be 
best to raise In a I l  ,ke one mile In diameter? The water Is 
elgbt feet deep, all d tbe lake has no vilible Inlet nor out· 
let. The water Is at all times brlgbt and clear and has an 
agreeable taste . 

J. R. says, in regard to R. and W.'s query 
about the balance wheel : Snpposlng that W. Is right, 
will be be kind enougb to explain tbe action of the gy
roscope governor. l11ustrated and described on page 1st 
of the cnrrent vol ume of the SCIENTIJ'IC AMKBICA}If ? 

C. E. C. says : Can some one giYe iu!>truc. 
tlons for anneaUrl g gold so that I t  can De conveniently 
worked Into rings, drawn Into wire, etc., without crack· 
Ing ? I am often trOUbled wltb gold coin and good 
acraps. wblch are f,S brittle as cast Iron . 

J. C. K. alike : What is the best preparation 
for &ettlng tbe l:illmble skein on axles ? I use the 
dregs of paint heated over a slow lire to the consistency 
of a batter. Is th ere anything better ? In large wagon 
factories, how do they cn! out the hub for the thimble 
box ? 

G. D. � .  aSlks : Is there any work pub
Ushed treating wholly or In part upon electro-magnetic 
motors ? Whe�e can It be obtained ? Is vulcanized rub
ber or dentist's bard rubber a conductor of electricity ? 
Wbat Is the necessary size of a battery to ring a bell ? It 
must be active for a montb. 

P. L. says : 'Ve use equal parts of first 
quality clay and y,round brick In tbe manutacture of our 
retorts for distilling phosphoriC acid ; and yet tbey some
tlmel crack over the beated furnaces. We manufacture 
tbem In a warm room. lire the kiln wltb care. and sub· 
ject all to tbe same charges. beat of lIame , etc. What Is 
the cause oC our tronble ? 

D. H. E. says : I have lost the sliding weight 
to my platform scales, commonly called the P. The lever 
18 graduated from 0 to 100 Ibs . In half pound notches, and' 
there .re additional weights. 100. 200. 800. and 400. Tbere 

)s a cup at the end to put shot In to keep the balance ; bnt 
It hal been emptied a180. otherwise I could easily put on 
the platform U. S. standard welgbts and make my new 
lead P of the right weigh t .  Please tell me how to get It 
·to tbe proper 'II'elllht. 

H. A. B. asks : What proportion of burnt 
clay sbould be mIxed wltb qulekllme to form . hydrau
lic cement ? The lime II to be mealured before slaCking, 
tbe clay after grinding. Should the clay be burned In a 
very hot fire and how long shonld It be exposed to the 
beat ? UfBoft magnesian limestone and American cbalk. 
wblch would make the best lime. and what would be the 
relative qu.lIty of e.ch ? 

J. R. has read Professor Young's lecture on 
Our present knowledge of the sun, and asks for explana
tlon on tbe following point : The professor .sserts tha� 
a contraction of tbe volume of tbe sun, equal to 240 feet 
of Its diameter. wonld account for all tbE beat It gives 
off . .. If we freeze a pall of w.ter, lt gives off heat wblle 
It Is freezing, but tbe thermometer will Indicate no f.1l 
of temperature, until It Is all frozen." Tbe greatest deD_ 
slty of water Is at a temperature of 89° Fab. ; and If It 
becomes colder. It expands. In contradiction to tke f.ct 
quoted by Professor Young. How Is tbls ? 

J. R. asks : What are the limite of expan
sion In an engine provided with an ordinary D valve In 
the steam chest ? Tbe admission of steam Is cut off by a 
plate valve (slidIng over the opening which admits tbe 
steam Into tbe steam cbest) . The D valve Is connected 
In the same way as In an ordinary engine ; the plate 
valve. however, Is worked by a crank pin of a wheel 
wblch makes twice as many revolutions as tbe sbaft of 
tbe engine. The main valve bas 1·16 of an Inch lead and 
� Inch outside laps. Tbe steam port and the said open· 
Ing are ", of an Inch wide and both valves bave 2� Inch · 
es tbrow .  

D. F. says : \\-e use what is called a gas 
pump In our oil well to draw gas up tbroneh tbe large 
casing between It and the tubing. What wl11 be tbe dlf· 
ference In tbe amonnt of vacuum created by a ten Incb 
cylinder and by a fourteen Inch ? They are piston 
pumps. How many Ibs . per square Inch would tbe va· 
cuum be tor each pump ? Tbey wonld botb be acting on 
a tlgbt vessel. 

T. K. B. says that polished steel becomes in 
a manner scaly, after being bardened, by tbe cold air 
striking It. .. I use soap to coat the steel wltb, still It 
does not overcome the dllllcuIty perfectly. I am told 
there Is a liquid for coating steel, wblle heating It. In 
sucb • manner tbat the cold air does not strike It. 1 
would be obliged to you or some of your readers for a 
process better tban the soap." 

T. P. says : In your answer to F. E. D. as to 
IItting up cones so tbat the b.nd wUJ be equally tight on 
al1 tbe pnlleys. you say that tbe sum of the diameters of 
all the pul1eys wl11 be the same. In my experience I lind 
that steps In cones made all the aame will not do. Ple .. e 
explain. Answer : For crosled belta the Sizel will be tbe 
same. This Is what we t1l ... st.ted. Read the reply 
more carefully. 

M. J. B. says : Please state which is the 
most perfect boo'll: on mineralogy. and where It c.n be 
obtained. Whatl s  the price of It ? Answer : Get " Dana's 
MIneralogy " of your booksel1er' 

E. A. P. sends a description of parhelia 
and as\1;8 for explanation. Answer : Tbls phenomenon 
was explained, on page 152 of our cnrrent volume. as due 
to 1I0ating crystals of .now or Ice In the air ; .nd tbe 
same explanation wonld apply In tbe present case. The 
prismatic etrectl at noon were prob.bly not so line .s 
they would have been with the sun nearer the horizon. 

A. G. F. says : I have occasion to run a hy
draulic pres . ..  t a distance of 250 or 800 feet from tbe power 
wbleh runs tbe pumps. Can I not dispense with the 
sbaftlng. place the pumpl near the engine and use an en
larged pipe for connecting the pump. with the cylinder 
of the press. without material loss of power ? Can I use 
a pipe 250 or 300 feet long. and If so, wbat sbonld be the 
relative Increaoe of size of pipe tor 800 feet over the size 
reqnlred for 10 fee t ?  Answer : You can dispense with 
tbe sbaftlng and set your pumps near engine. using a 
pipe to conduct the water. You need not Increase tte 
size oUbe pipe. Tbe supply of water Is so small tbat an 
enlargement ot tbe pipe H unnecessary for .0 short a 
distance ... BOO feet. 

J. F. C. says : 1. What convexity should a 
pulley have to 8110'11' a belt to run and adbere to Its best 
advantage ? 2. Is It best to run a thin and broad belt or 
a tblck and narrow one ? 8. Is It best to run one broad 
belt ot sulllclent capacity to convey the power of tbe en
gine: or wonld It be better to divide It and run two of 
halt the width each ? Answer : 1. One half Incb to a 
foot In breadtb of face. 2. A tbln belt up to a breadth 
wblch will render It unmanageable. 3. That would de· 
pend upon tbe amol!nt of power to be transmitted. For 
a tblrty borse power engine. we should usc a single belt 
of fuU wldtb, If certain that It would be kept properly 
laced or otberwlse w ,\1 secured to take even strain 
across Its fuU breadtb. 

A. T. Z. says : I have a turbine water wheel 
of 16 horse power driving a run of stones. Upon tbe top 
of tbe upright sbaft of water wbeel was • pinion 16 
Incbes diameter and 2 Inches pltcb. wltb Iron teeth. drlv
Ing one ot 2 feet diameter with wooden teetb on tbe 
stone spindle, glv;ug proper speed to stones. but making 
a Jarring noise In the teeth and sbaklng the building. 
Tblnklng the pitch too large for tbe diameter of wbeels, 
I made. verY correctly, new p.tterns. with 1� Incbes 
pltcb and tbe same dia",eters as before, but found them 
work no better. Can wbeels of above sizes be made to 
drive a run of Rtones and work smootbly? If so. wh.t 
Is tbe cause of tbe trouble with mine ? Answer : We are 
Inclined to tblnk that your trouble Is due to want of 
proper balance of your turbine. Wheels of the sizes 
mentioned c.n no doubt be made to run smootbly. 

W. H. M. asks : If a pump of 2 inches di
ameter has a stroke of 8 feet. what amount ot water In 
cubic Inches does It draw. and wbat Is tbe rule for lind· 
Ing tbe same ? Answer : To lind the area of a circle. 
multiply the square of the diameter by tke decimal ''I8M 
To lind the cubic contents of tbe cylinder. multiply the 
area by the length. In your example 2X2X'78MX86=118 
cubic Incbes of water and a little over. tor each stroke. 

H R. asks : Can you inform me of what ma
terials tbe elastic roUers used on printing pr"slel are 
made ? Answer : Glue .nd moluses. Increase the qun· 
tltyof glue to make a stlft roner ; you '11'111 need tbls In 
hot weather. 

M. M. T. asks how glass becomes porous, if 
It ever Is so. Answer : AU gl.ss Is more or fess porous 
Some coarse bottle glass Is so mnch so tbat It '11'111 not 
Insulate for electrical purposes. 

J. F. C. says that G. T. P. can make the best 
red leallng w.x by mixing 1 1b. she11ac, 1 lb. Venice tur
pentine. � lb. chalk aod � lb. English vermilion. 

H. P. has an aquarium made of a wooden 
trame .nd glass sldel. and wanta a cement to make It 
w.ter ttabt. Answer:  Mix equal qnantltles of dry wblte 
lead and red lead In a p.ste wltb mastic varnish. Use 
as 100U .S mixed. 

W. E. A. says : I have a plan for taking 
water through tbe surface condenser of a marine engine 
by wblcb tbe motion of tbe vessel Is made to perform 
the duty of the circulating pnmp now used. Is tbere, to 
your knowledge, any thing of the kind In use ? Answer : 
Tbe plan hal been often suggested Bnd more than once 
tried In varlOU8 forms. Snccess has not been met with 
In any case In such a degree as to lead us to anticipate 
Its general adoption. 

C. E. C. asks how to mend rubber boots. 
Answer : See page 1611 of our volume XXVI. 

J. H. W. says : I have seen it stated some
wbere that tbe workmen In deep mines were entirely un
aware of the occurrence of the severe shocks of eartb
quake whlcb were felt last fall In California : and, as so 
many tbeorles bave been promulgated t,o account for 
tbese pbenomena. I bave been expecting some of the 
scientists to base-If tbls statement be correct-a more 
probable tbeory upon It. If true, lt would Indicate, of 
course, that these disturbances are created upon or 
very ne.r the surface, and tbe old doctrine of Interna 
commotton (gaseous or otherwise) causing upheaval of 
tbe crust. a doctrine still held by many, would be unten 
able. Answer : The statement that the workmea ln deep 
mines were unaware of tbe sbock. and undulatlnno

' 
tak

Ing place on the surface would require tbe concurrent 
testimony of numerous witnesses before any sclentillc 
men would pnL any conlldence In It. It sometimes bap
pens that, owing to great geological taults and IIssures, 
tbe eartbquake waves are not propagated over small dis
tricts of country : they rem.ln like Islands In tbe raglDg 
sea. Tbls fact has several times been noted, but In sucb 
cases there is no motion either on the surface or In 
mines. Tbat there should be wave motion on the Bur
face and none at a moderate deptb below, h In tbe blgb· 
est degree Improbable ; on tbe contrary, animals JIving 
tn cavee and holes are the first to perceive the shock, 
and often elve note of an approacblng earthquake by 
rusblng to the surface. 

J. E. M. asks : Does heat or cold affect the 
power of a magnet ; also wbether tbe movement of a 
piece of steel would be more rapid towards a strong 
magnet tban towards • weak oue, provided tbe salDe 
piece of steel be placed .t tbe _ame distance awar trom 
each ? I tblnk tbat the stronger magnet would attract a 
larger piece of oteel than the weaker one ; but under tbe 
above named conditions, the movement of a piece of 
steel would be just as rapid towards tbe weaker as to
wards tbe stronger one. Am I flllbt or wrong ? Answer: 
Alternations of heat and cold, BUdden contraction or 
expansion. and percussion are decidedly Injurious to the 
strength of . magnet ; and 'll'e should say tbat a power
ful magnet wonld attract a given piece of steel towarda 
It more rapidly than a weak one. Better try tbe exper
Iment. 

F. G. asks : How can I make a good and 
cbeap electriC battery? Answer : You can buy a battery 
cbeaper tban you (Ian make one. but If you wlsb to try 
your band at the business. we can recommend wbat I. 
caUed DanleU's pattern as belne easy of lmltatlon. Make 
yourselt B copper cup of tbe capacity of a pint measure • 
and a second cuP. boldlng a gill, out of sole leatber. In 
the copper ceU, put a mixture of eight parts of water and 
one of 011 of vitriol. saturated with blue vitriol, and 
pour some of .tbe .cld w.ter w\thout the copper Into the 
leatber cup. Cast a IIOlId cyI.lnder of zinc and amalgam
.te It ; plunge thll into the hiller leather cup and con
nect It by a copper wire IIOlderell to It with the outer 
cups. Sever.1 of these cnps would constitute a battery. 
Now read about It ln your scbool pbllosopby, and you 
will learn what furtber to do. 

H. R. asks : 1. Is there any glue or substi
tute for the same tbat wl11 stand exposure to wet weatb· 
er ? Answer : Take caontchour. 15 or :/O grains, cbloro· 
form. 2 lIuld ounces; dissolve and add � ounce powdcred 
mastic. 

M. H. asks : What is the best way to fasten 
felt or .ny slmU.rmaterial to zinc ? Answer : Try paint
Ing tbe zinc with a thick coat of white lead ; let It dry 
and tben use stUr hot glue. 

F. W. D. so.ys : Please enumerate the vari
ous colors of wbfcb white Is composed. an4 the order I n  
wblcb tbey must b e  painted lIpon a circular dtIIk, so that, 
when properly revoived. lt will ,resent a whlt� surface. 
Answer : Divide your disk radlany Into live equal parts, 
and paint each of these with the seven colors of the solar 
spectrum, namely, violet, indIgo, blue, green, yellow. 
orange. red. Put tbese colors on radlany. Paint a black 
bull's eye In tbe center of tbe card, and blackon the clr· 
cumferentlal edge. Revolve rapidly, and rou will see 
only a graylsb wblte Instead of the <.> olors. 

F. C. asks if the borax treatment for prf>
servlne dleat Is detrimental. Anlwer : No. 

J. H. J. Your pl= for steam engine is old. 
Water colors are uscd for tbeatrlcal scenes. 

A. P. lIhould· send his volumes for binding 
to our olllce. Charge. a1'50 per volume. 

A. C. asks : I. Who desiO'ned and built th" 
Tbames tunnel (Eneland) ? 2. W"bo designed anel buil t 
the Great Eastern ? Who launched her ? Answers : I .  
Sir Mark bambard Brunei. 2 .  Isambard Kingdom BrunCI , 
son of the former. Built by Jobn Scott Russen & CO. 

Z. asks how to preserve natural flowerR 
with wax. Answer : Take parallln, melt It  aud dll: th� 
1I0wers In very carefuny. 

D. 1<'. T. says, in reply to O. K. , who aRkR if  
I t  I s  advisable t o  drive a 4 �  teet millstone with a quarter 
twist belt from the driving sbatt to spindle : From e X ·  
perlence, I abould Bay n o ,  uDleRs r o n  u s e  a l o n g  belt . 
Your belt should be 9 or 10 Incbes If TOU want It to do 
any work. [In our reply t<> O. K •• we originally advised 
a long 8 Inch belt. Tb� IIgnre was by mistake, printEd 5 
loches.-EDs.] 

J. B. T. asks for a recipe for bluing' gUll 
barrels. Answer: See page 10 of our volnme XX V. 

W. T. B. says in answer to D. F. \OV., who 
asked how to cut a crack In • bell clean, to stop the dls
cord.ncy : I bave used . <:Ircle of common soft Russian 
Itove pipe Iron. runnlne at a velocity of 5,OOO revolution s ,  
t o  c u t  teeth I n  a I.rge law. I conld d o  It very quickly. 
bnt tbe nnder Iide of the law was so bard tba\ It could 
not be IIled. It would cut the whole length of a twelve 
Inch ftat IIle In 1� minutes. 

J. W. K. encloses a mineral l!pecimen found 
In limestone. and a black minerai • • nd .Ikl what tbey 
are. Anlwer : The blackmlneral ls very soft bltnmln ouo 
Ih.le. The other Is IIInt. 

B. O. M. asks how to bronze cast iron brack. 
ets. Answer : Read Byrne·_ .. Praetloal Met�1 Worker's 
Assistant." 
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c. S. asks : Will you please send mf' the 
name of any work treating In aetall on the conltrudl'lon 
of balloons ? I wish to know of what quality of allk, the 
kind af varnish, formula for cntting the legments, etc. 
lf It Is feaslhle, I Intend to construct a balloon capable 
of carrying SO lbs. of apparatus, lInd make continual reo 
cord of atmo.pherlc phenomena, with tbe rloe of a 
captive balloon at an elevation of 8,000 feet. Anawer : 
General ln.tructlon In regard to form and material, cut· 
ting, varnishing the Bilk, with formula for weight In reo 
latlon to bulk, �tc., will be found In the article AeroBta· 
tlon in Good and Gregory'a U PautalogtB," also, but not 
80 fnll, in Vol. I. Partington's " Philosophy" i also in 
article Aero.tatlon In Elicyclopedla LondonenBls ; the 
last, perhap., Is the beat. See also Simpkin's " Aerial 
Navigation," Londou, 1� ; Wise's " Aeronautics," an 
American publication, and GIslsher's i t Up in a Balloon. tI 
All of these books are probably In the State Library at 
Albany. Experiments with captive ballollna austalnlng 
self recording meteorologlcal lnstrnmenta would be full 
of Interest. We fear, however, tbat tbe lint beavy gale 
woold sweep them away. 

W. G. C. asks : Would it take more power 
to prevent water elcaplng by a � Inch bole at tbe 
bottom of a pipe, 6 Incbes In diameter and 100 feet high, 
1I1led with water, tban It w"uld require to prevent water 
e.caplng by a " Inch bole at tke bottom of a pipe, � of 
an Inch In diameter and 100 feet high, similarly lIlled ? Or, 
again, would It reqolre a dllrerent power to prevent 
water frolll escaping from a " bole at tbe bottom of a 
pipe 100 feet high, and tapering In Its diameter from 4 
Incbes at the top to � of an Incb at tbe bottom, tbe pipe 
being full of water ? Answer : Tbe reqolred force woold 
be tbe same In eacb case, as tbe pressure of a IIqold at 
an orillce 18 proportional to tbe bead of water above It, 
and bears no relation to tbll size or form of tbe con· 

alnlng veBsel. 

M. R. asks : 1. Will a horse pull a heavy 
load up hili easier on low or on blgb wbeels, and why ? 
2. Welgbt of vehicle being the same, whlcb pnlls ealler, 
8 load divided over 4 wheels or over 2 wbeels, and wby ? 
Answer : 1. WI thin ordinary IImlt.,a borse Bbonld poll tbe 
beavler loads wltb hlgb wbeels, becauBe In running over 

aD oblltacle, 88 at At the larger 
wheel dlBtribotes the forward 
elrort to better advantage, In 
U prizing" itself and load over It, 
tban does tbe omaller wbeel. 
Sbould tbe horse be attached dI· 
rectly to vcry large wbeel., by 

A short. traces or chai ns, there 
would be a tendency to raise blm from bl. feet, and tbo. 
to prevent tbe elrectlve application of bls strengtb, wblcb 
might, In extreme c8sea, more than compensate for the 
antlclpated gain. 2. On soft ground, 2 wbeels would cut 
In more than 4, the same load belnJr carried, and tbus 
would require more effort. On hard roads, we should 
expect 2 wheels to do best, as tbe welgbt of 2 wbeels 
and tbelr friction would be avoided. 

H. B. J. sends a mineral. " I  took it from 
a lump of quartz whlcb was full of Imall leams and 
pieces. Tbe specimen was originally larger tban an egg. 
Is It copper ? "  An.wer : It II a valuable copper ore, 
containing about sixty per cent of copper, tbe rest being 
sulphur and Iron . 

E. C. D. sends us a stone, and asks what it 
s and If It Is an' Indication of cGal In tbe vlclnlty. An

s wer : The specimen 10 carbonaceoul Ibale, but It doel 
not promise tbe exlatence of coal In tbe nelgbborbood, 
neither doe. It decide against It. A fragment of rock 
gives no evidence one way or the other, a8 the same 
rock Is found botb above and below the coal measures. 
Thc geologlcal leqoence ot tire atrata must be observed. 

I. P. H. sends us a mineral specimen found 
In  hematite. He asks wbat It Is, and Il l t  will alrect the 
iron In the blast furnace. Answer : It Is an Infusible 
argillaceous rock, and will simply Increase quantity of 
.Iag. 

C. G. C. encloses two samples of minerals 
and wl.be. to know what they are called In geology and 
of wha� they are composed. Answer : Both .peclmens 
are feldspathlc products, tbe soft, pliable one being 
kaOlin, mucb used In porcelain manufacture. 

H. D. asks : 1. What is caustic ammonia 
and how l. It prepared ? What I. tbe expense of It ? 2. 
What I. tbe cbeapest way to manufactore hydrogen gas 
for balloon purposes ? Answer : Caustic ammonia Is tbe 
aqua ammonia of tbe druggist, and costs from ten to 
twenty cents a pound according to purity and concen. 
tratlon. It I. manofactured by beating qmck lime and 
sal ammoniac togetber and absorbing tbe gal In water 
as It comes olr. Tbe cbeaDest hydrogen upon the wbole 
Is made by acting upon scrap Iron or zinc by dilute sul
pburlc acid. We advise our correspondent to re&d up on 
both tbese qoe.tlons ln almo.t any elementary treatise 
on cbemlstry. 

T. H. P. says : Last spring we put up a 
small 7 x 12 engine, tbe boiler tieing an uprlght one, 6 feet 
blgb and containing 87 lloes. We fed wltb cold water 
until winter, wben tbe freezing of the plpelcaused us to 
adopt anotber plan. We then placed our feed barrel be. 
low tbe level of tbe engine bed, and ron tbe exbaust Into 
tte barrel to beat tbe water. Thl. works very well so 
far as beating tbe water Is concerned, bot It hao tbe dis. 
advantage of collecting the tallow uaed for lubricating 
the cyUnder; and after pa •• lng throogh the pomp, It Is 
forced Into the boiler. We use neither lliter nor mud 
drum. What would be the be.t way of cleaning this 
gr�a8e out of the boiler ? How would it aoswer to use 
lye and convert It Into soap, and then blow It olr? If thl. 
would answer, bow moch ongbt to be u.ed ? Wbat would 
be tbe be.t method of cleaning the feed pipes, wblcb are 
coated InwMdly with grcasy matter ? We want to use 
the boiler for about 6 weeks more, only. An.wer : Try 
using crude mineral on for lubrication, 8S recommended 
recently by one of oor correspondents In tbls column. 
If that does not aoswer, we should use a worm heater. 
We should suppo.e tbat economizing In tbe use of tal. 
low mlgbt give good results In more ways tban one. 

J. T. B. asks : 1. What is the proper rule 
for determining the sectienal area for tbe rim of a lly 
wheel suitable for any power of engine ? 2. What Is tbe 
rule for determining tbe .ectlonal area of a lever crani< 
of any length, suitable for any gtven power or pressure 
on piston ? 8. Wbat Is tbe rule for sectional area of an 
engine bed suitable fvr any pre.sore on piston , and any 
length of crank ? Anowers : 1. Answered In article on 
lIy wbeels, on page 177 of tbls Issue of the SCIENTIFIO 

AMERICAN. 2. Multiply the pres.ure on tbe crank pin by 
tbe dl.tance from tbe center of pin to point at whlcb tbe 
tblckne.s ls required and by 17 ; divide tbe product by 
100,000 times tbe square of tbe deptb In a line perpendlc. 
ular to botb tbe lines of tbe shaft and of tbe crank. Tbe 
result Is the probable tblcknesa of web wltb wblcb a 
crank will just break. To be safe, take a pressore on 
the crank pin at lea.t .Ix times as great as tbe antlclpa. 
ted pressure. 8. Moltlply tbe area of piston by tbe steam 

casure and dlvlde b:r 8,000. The quotient wUl be ltbe 
list allowable aectlonal cross area of the bed. 

c. S. C. sends a mineral specimen and would 
like to know Its value and wbat It may be uled for. An· 
swer : It could be uled In making brick and coarse pot· 
tery. 

E. P. C. encloses four mineral specimens 
for examination. Answer : No. l ls lnduratea cl&y. No.  
2 10 tbe same, but porely argillaceous. No. 8 18 compact 
limestone. No 4 1s siliceous IImestone, contalnlng min· 
ute cry.tals of pyrites. Yoo bave been boring tbrou\rb 
tbe Trenton or Lower Snurlan IIme.tone and entered 
tbe�calclferoos formation. You mUlt be very near tbe 
gramte or underlying rocks. If you do not strike water 
tbe moment yoo reacb these, yoo sbould give It op. We 
presume the atrata In your region dip soutbeast ; but 
not knowh'g tbelr precise dlspoeltfon at Weqolock, It 
woold be Idle to propbecy at this distance. Keep on till 
yoo toucb granIte. 

E. B. asks : 1. If the spectrum of iron shows 
65 lines, does tbl. Indicate that Iron conalsts of sixty live 
terrestrial element. ? 2. Can It be ascertained wbat 
particular line tbe color substance of llowers and leaves 
will throw In a spectrom, by burning leaves, etc., In a 
fresb state ? Answer : 1. It Is generally supposed tbat 
tbe number of line. and tbelr position In tbe apectrum 
Is cbaracterlstlc for eacb melal. All of the Iron lines be· 
long to Iron, tbe potasslom lines to potAsslum, etc. Tbe 
number and locatio" vary for eacb metal. Tbere are only 
65 terrestrial elements, all told, and Iron I. one of tbem. 
2. Tbe absorption bands prodoced by tbe colcrlngmatter 
of plants bave been stodled and described by dillerent 
authors. When the leaves are burnt, the coloring matter 
Is destroyed, and the lines on tbe spectrum are tbere pro· 
duced by the minerai constltoent. of tbe a.bes. 

H. N., Jr., asks : What will remove red ink 
from writing paper ? Answer:  The red Ink Is readny reo 
moved by hydrocblorlte of soda, wblcb can be porcha.ed 
under the nq,mc of " Javelle water." Chlorine water and 
a solotlon of bleacblng powder will al80 destroy the 
color. 

J. H. S. asks : Where can I find a reliable 
mecbanlc's companion ? Answer : See our advertising 
columns. 

H. A. W. sayS : In this county, Edgecombe, 
N .  C.,  there are many locations In wblcb accurate sur· 
veylng cannot be done In the ordinary way wltb a com· 
pass, on account of tbe great variation of tbe needle, 
due to local cause.. Tbese dlmcultles are most general. 
Iy met with In the nelllbborbood of marl beds ; and a 
variation of one balf degree In .tatlons but a few yards 
apart Is not unosual ln attempting to run lines In close 
proxlmlty to one of tbe.e beds. With only one excep· 
tlon, I bave alwaya foond marl In locations wbere tbe 
needle wao lerlou.ly alrected. Tbls Is a lIat sandy coun· 
try, and no Iron ore wa� ever found In It, to my knowl· 
edge. Tbe true explanation of tbls variation of the 
needle 10 of practical Importance to the people of tbls 
section. Narl ls of great valoe as a fertilizer for oor 
lands ; and If tbe fact could be eltabllsbed tbat the min· 
eral depOSits, causing tbl. variation of tbe needle are 
f�und In all marl beds In this section, and only there, 
tben much trooble and expense Incurred In I\loklng for 
marl deposits mlgbt be saved by the u.e of proper Instru. 
ments. Answer : The deviations ot the needle, arc some 
times due to magnetic currents In the eartb, but more 
generally to deposits of n·on. Any marl tbat acts on the 
needle In the manner described most contain consldera· 
ble Iron, or tbere may be beds of Iron beneath It. It Is 
not probable that a "  diviner'. rod" or any kind of In· 
strument can be deviled for pointing out marl ; bot In 
minerai ellploratlons for Iron tbe magnetic needle bas 
been 8uccealfolly employed by Major T. B.  Brooks, of 
Michigan. Tbls explorer, who :!las had gr�at experience 
In tbe uoe of tbe compaos, tbtnks tbat tbe tblckness of 
rock or earth wblcb covers tbe Iron depo.lt may be de. 
termlned by using a dip compass and solving the triangle 
tbus observed. While tbe devlatlons of tbe ordinary 
needle oompass are 00 great as to In terfere with tbe ac. 
curate running of lines, tbe solar compa.s, lnvented by 
Colonel Burt and used In all tbe western surveys, can be 
employed. 

W. M. K. says : It is a well known fact that 
moslcal notes are produced by tbe regular vibration. of 
the air, so many vlbratlons In a given time producing a 
given note ; and the blgher the nomber of vibration. In a 
given tfme, tbe hlgber will be the note produced. Tbese 
notes of dllIerent degrees of blgbt and duration, com. 
bined and arranged tn certatn waya,compose music ; and 
tbese vlbratlons acting on tbe nerVOOI sYltem througb 
tbe organs of bearing are capable of producing various 
emotion.. As tbese elrects are produced by vibrations 
acting on the nervous system, would not the Barne re
SUItI be obtained by electric sbocks acting on tbe nerv. 
ous system and corresponding In number and arrange. 
ment to tbe vibrations of tbe air? Hao tbp. subject been 
experimented on, and wltb wbat re.ults ? Answer : In 
tbe mecbanlsm of tbe ears, tbere are a great number of 
nerve lliaments wblcb traverse tbe organ and are known 
under tbe name of Schultze'. bristles. Tbese slender 
tbreads catcb waves whlcb come to tbem with tbe ra. 
pldlty of rille bullets and render tbe vibrations llt for 
reception by tbe brain. Tbere are 8,000 bristles, eacb one 
of which has Its own pltcb and Is thrown Into vibration 
wben tbe proper note reacbes lt. It does not follow tbat 
electricity coold be Interpreted by tbe same apparatos, 
onles. sound was prodoced. Electric .boeks are one 
tblng, .ound waves are quite anotber, and there Is prob. 
ably no analogy between them. 

C. E. says : Will some sun'eyor, civil engi
neer, or astronomer pI case inform me through your col
umns the dillerence (by actual observatl.n) between 
true north and magnetic nortb, for thl, year, ln tbe city 
of New York ? Tbe variation cbangesfromyeaI to year, 
and day to day, and our corre.pondent can determine It 
for himself wltb a tbeodollte according to In.tructlons 
given In books on surveying. 

W. C. A. says : When it is stated that a 
book Is Svo., bow am I to know lengtb and breadtb In 
Inche., tbus Impressing upon my mind tbe size of tbe 
book ? An.wer : Usual Svo size Is 9�x6 Incbe. or a little 
less. Royal Svo. Is aboot llx7, but It may be a little 
smaller or a little largcr. 

G. B. L. asks : 1. Are inAerted teeth, for 
circular saws for sawing logs Into lumber, better tban 
solid teeth ? 2. Can the number of teeth In the saw be 
diminished, .ay to one fourth or one slxtb of tbe num. 
ber generally used, with good re.ults ? 8. Wben the 
lower balf of a cylindrical boner only Is exposed to lire 
and the lower water galle Is half tbe radios above the 
line of lire surface, ls tbere danger of explo.lon sbould 
tbe water fall below tbe lower gage, unless It falls below 

' tbe line of exposure to llre ? In otber words, can watcr 
be converted Into an explosive gao, under the circum. 
stances deSCribed, tbe beat being transmitted to tbe 
water line tbrougb two or tbree courses of brick ? An. 
swers : 1. Inserted teetb are largely used and, properly 
con. true ted, are foond advantageous In ordinary work. 
2. We are hoping to obtain tbe results of experiment on 
tbls pOint, and are .s yet unprepared to give a satlBfac. 
tory anower. 8. No. 

D. M. C. says, in reply to H., whose horses 
are troubled wltb corns : r am a hor.e shoer and bave 
had some experience wltb corns In horse.' feet, and 
tblnk tbe caose Is tbe sboe bearing too hard on the beel. 
I treat tbem with tbe beat succes. by taking a farrier's 
knife, and cutting tbem out, as deep as pOSSible, without 
cutting to the qolck ; tben, holding tbe foet up.lde down , 
I put In a few drop. of turpentine, boldlng It a few min· 
ute. to .oak In. Then I take oakum soaked In tar and 
1111 tbe hole, to keep out dirt and gravel. Fit tbe aboe 
wltb a stllrheel, so tbat It wl\l not bear on tbe beel of 
tbe foot. Corn. seldom trouble after being trea ted In 
tbls manner, and .oon disappear entirely. 

H. S. T. replies to A. H. S., who enquires 
for a rat and mouse proof 1I111ng for bl. walls : 1 bave 
seen dry .aw dust used with every success ; tbe vermin 
soon get dlsgnsted In trying to get tbrougb It. It I. also 
tbe best tblng tbat can be o.ed to guard against cold. 

A. W. T. says, in reply to H. J. H :  To give 
metal articles a lustrous black coating. Tbe In.lde bot· 
tom of a cyUndrical lron pot, about IS Incbes high, I. cov· 
ered half an Incb tblck wltb powdered bltumlnou. coal. 
A grate Is tben put In and tbe pot lllled wU.b the article 
to be varnlsbed. Tbe lid Is tben put on and tbe pot 
heated over a coke lire. When tbe bottom of tbe pot 
bas been heated for llfteen minutes, tbe coal has been 
mostly conyerted Into coke. Tbe pot I. tben removed 
from tbe llre, and, after .tandlng ten minutes, It Is 
opened for evaporation and the articles wl\l be found 
coated as dc.lred. This coating will stand conolderable 
beat, and disappear at beginning of redne.s. It I. adapt. 
ed for iroD, steel, tinned iron, braBs, zinc and pottery. 
Smaller articles like hooks and eyeo Illay be coated by 
heating tbem, ln a aheet Iron drum like a colree roaster, 
wltb small pieces of coal until tbey pre.ent tbe de.lred 
appearanc.e. 

W. G. W. says that S. W. P., who enquires 
on page 154 aboot learning pbonograpby, sbould go to 
the fountain bead for tbe sure.t lnstroctlon. Tbe Inven
tors' own pure and simple system Is the eaSiest to learn, 
the mo.t relfable In reporting, and Is unmistakably legl· 
ble In every word. HIB name Is I.aac Pitman, Paterno.· 
ter Row, London, and bls books can be obtained tbrough 
any bookseller. " The system Is taugbt In my nelgbbor· 
bood very successfully, and Is being Introduced Into tbe 
junior scbools aa an eminently u.eful educational aux· 
lIIary." 

B. G. replies to J. S. L., who wants to know 
bow to bave good water In bl. well : I bave tbe best 
pomp water 10 tbe nelgbborbood ; my plan was the fol· 
lowing : Empty tbe well, su.pend (by a string) a coarse 
canvas bag, with tbree or four good sized lime stones 
and one or two lumps of charcoal In It. Have tbe string 
long enoogb to nearly reacb tbe bottom of the well. In 
a week or two, take ont tbe cbarcoal, tbrow back tbe 
lime stones Into tbe well with live pounds of soft coal. 
Put a roond or square wooden sboot up a t  the back of 
tbe pump ; carry tbe shoot up blgher tban tbe pump for 
tree ventilation. If the pump Ie out of doors, put a I I  tee" 
on top ; !f under cover, a lln, wire gauze will do. J. S. L. 
can cover up his well, and I think be will bave no morc 
trouble In getting a drink of good water at borne. 

W. T. B. says, in answer to D. H. S., Jr . , 
wbo asked how to remove the taste of Bmut from wheat : 
To remove taste and .mell lI"om smotty wbeat, dry your 
wbeat tborougbly, .o tbat the doot of tbe boll, wben 
broken, will nl>t adbere to tbegraln. Then ruu It tbroogb 
your smotter, and back your blns, and, lf tbe air does not 
purify It In a few days, sprinkle on as much watcr as 
yoo need to tougben tbe bull of tbe wheat before grind· 
lng, adding one part bromo·choralum to twelve parts of 
tbe water. 

W. T. B. says, in answer to Q. K., who 
asked If a borrstone could be driven wltb a quarter twist 
b,1t direct from sbaft to spindle : I have u.ed tbe qoar. 
ter twist belt direct from sbaft, for ronnlng millstones, 
successfully. But for 4� feet stones, I used a twelve 
Incb belt, wblch I tblnk small enough for the capacIty 
of tbat sized stone, namely, 23 bushels wbeat or i!O bu.h. 
el. corn per hour. The dl.tanee between .hoft and 'pln. 
die was twenty feet.  

J. M. says that D. ean color his extract of 
lemon with tincture of curcoma. The tincture can be 
made Iby potting 1 ounce pulverized cnrcuma In one 
pint alcobol ; mix, and It I. ready for use, but lt beeomes 
stronger by standing. Half an ounce of tbe tincture Is 
sumclent to color one quart of tbe extract of lemon. 

P. A. B. says, in answer to F. C :  Heat your 
screw driver to " cberry red beat, to two Incbelfrom tbe 
end. Dip In cold water one Incb, then rub tb� point on a 
piece of brick or anytblng that 11'1\1 make It brlgbt. Wben 
tbe color at tbe point comes to a IIgbt blue, dip In water. 

N. J. F. says, in reply to P., who asked how 
to make Grecian paintings : MIx equal parto ballam of 
llr and common turpentine (botb sboold be colorless); 
.hake well and pul away In a warm place for a day or 
two, shaking occaelonally. Select a pbotograpblc por. 
trait wltb clear Unes and soft sbadows, put It lnto water 
for a few bours, when tbe pbotograpblc prlnt, lf mount. 
ed, can be removed from tbe card. Wipe tbe paste olr 
carefully and wash well. Tben to eacb side and to the 
top and bottom, pa.te strips of paper ; tbe edges should 
lap very little. After tbe pa.te bas dried and tbe strips 
adbere 1Irmly to tbe pbotograpb, place tbe latter In tbe 
center of a frame or stretcber, to wblch paste the o tber 
ends of tbe strips of paper. This suspends tbe photo. 
graph In tbe center of the stretcher. Tben with a large 
soft bru.h dipped In spirits of turpentine, mOisten the 
back of tbe pbotograpb and Immediately poor on tbe 
varnlsb above described ; rub It wltb tbe bger over tbe 

,entire surface of the back and continue to do so tl\l tbe 
picture Is seen al distinctly on one side al on tbe otber. 
Tben pot away to dry wbere no dust can mark It. When 
perfectly dry, prepare a pallet of.oll colors mixed wltb 
1'0ppy seed 011 (to prevent drying too rapidly). Tben on 
the back, lay tbe balr color smootbly over tbe hair, tbe 
lIesb color smoothly over the entire face, excepting tbe 
eycs and lips ; over tbe eyes put pure wlllte, overl tbe 
lips tbe proper shade of red. Paint tbe drapery accord. 
Ing to fancy, allowing for tbe colors to sink In drying. 
When perfectly dry, lf cracked, go over again wltb tbe 
same colors and sbades ; If not cracked, paste (wltb com. 
mon 1I0ur paste) smootbly to a piece of card board ; pres. 
till dry, tben sponge the face, and, wltb a little clarilled 
linseed 011 on the tip of tbe llnger, go over tbe plctore. 
Prepare a pallet of colors for tbe 1lnlsblng toucbes. 
Deepen tbe shadow., raise tbe blgb IIgbt., put a natural 
llusb on tbe cbeeks, paint tbe pupil. of tbe eyel tbe prop. 
er color, put In tbe IIgbt with pure wblte, deepen tbe 
sbadows and raise tbe IIgbt. of tbe balr. Give a few 
spirited toocbes about tbe lips and moutb, toucb op tbe 
drapery, and yoo bave "a tblng of beauty" wblcb will be 
a "  joy forever." I neglected to mention tbat tbe back. 
ground sbould be painted on tbe baek of tbe picture and 
tbe whole surface of tbe back covered wltb color before 
It Is pasted to tbe card board. 

A. S. says, in answer to So's question of 
makln& sUlpbate of nIckel : Dls.olve metallic nickel In a 

203 
glass ll&.k nearly lllled wltb a mixture of 8 parts of water' 
and 1 part of sulpburlc acid ; set the lIask In a sand batb 
apply moderate beat until a more or less dark green so· 
lotion bas been obtained, wblcb, after settling and clear· 
lng, sbould be decanted olr In . a porcelaIn evaporating 
dl.b. Set tbe dlsb Into a sand batb, apply moder&te beat 
and evaporate slowly until a tbln skin I. formed on tbe 
ourface of tbe lIuld, tben remove tbe dlsb from tbe .and· 
batb and let It rest undlstorbed In a cool place for 24 to 
48 hours, during wblcb time crystalG of sulphate of nickel 
will be formed on tbe .Ides and bottom of tbe dl.b ; pour 
olr tbe mother lye from the crystal., and put the latter 
In a gla.s or porcelain funnel provided wltb a paper lilt e.
througb wblcb tbe last portions of tbe motber lye may 
pass and the cry.tals dry. Preserve tbe crystals In a well' 
closed gla.s or .tone ware ve.sel. Sulphate of nlckol 
by Itself, wltboot being co nblned wltb otber salt., win 
not make a good phtlng solution. Another mode of 
preparing sulphate of nickel Is by dissolving metallic 
nickel In diluted sulphuric acid by tile action of a gal·  
vanlc battery. 

J. D. H. says : It seems clear to me that the 
answer to " J. L. B.'s" quest1on, why a glass Jar on 0. wet 
clotb may be lllled wltb bot liquids without breaklug, Is 
simply tbl. : The .... ater In the clotb ret&rds the beating 
of tbe bottom of tbe jar and thus obviates tbat sudden 
unequal expansion of tbe parts of tbe jar wblch would 
otberwlse take phce. Woold not setting tbe jar In a 
ves.el containing a little water answer tbe same pur· 
pose? 
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Addressing machine, S. Holton . . . . . . . . .  , . . . . . . . . . . .  136,823 

Air defense sUck, P. Gllrard . . .. . . . . .. . . . . . . . . . .  , . . . .  186,816 

Alarm, burglar, H. L. Brower . . . . . . . . . . . . . . . . . . .  , . . .  136,210 
Auger, hollow, C. W. Corr . . . . . . . . . . . .  , . . . . . . . .  , . . . . .  136,138 
Bag, traveling, Sonnekalb & Lleb, (r) . .  , . .  , . . .  , . . .  , 5;199 
Barrel, H. Willard . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .. . . .  136,196 
Bath, .wlmmlng, P.  Br&lIey • . . . . . . . . . . . . . . . . . . . . . . . .  136,12S 
Bed bottom, P. C. Hard • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,158 
Bedstead fastening, L. G. Bradford . . . . . . . . . . . .  , . . . .  136,301 
Bedstead, sofa, J. K. Stockton . . . .  " . . . . . . . . .  , . . . . . .  186,276 
Bed.tead, crib for, Tarbell & Inslee . . . . . . . . . . . . . . . .  136,2S0 
Billiard IIgbt. W. St. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  186,275 

Boller, .team, E.  R. Cole . . . . . . . . ... . . . . . . . . . . . . . . . . . .  138,214 
Boller, w&sh, M. McP. Beard . . . . . . . . . . . . . . . . . . . . . ... 136,125 
Boller, wasb, J.  C.  Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,283 
Boilers, preventing corrOSion, J. Cocbrane . . . . . . . .  136,213 
Bolt Clip., making, A. Dillenbeck . . . . . . . . . . . . . . . . . . .  186,148 
Boot beellng machIne, C. W. Glidden, . .  , . . . . . . . . . .  186,238 
Boot soles, burnlsblng, G. C. Hawkins . . . . . .  , . . . . . . .  186,82'l 
Boots, construction of, M. M. Wheeler .. . . . . . . .. . . .  186,293 
Boot., macblne for lasting, C. W. Glidden . . . . . . . . .  136 ,317 

Bosom. collar, A. J ohn80D . . . . • . . . . . . . . . . • • . . . . . . . . .  136,247 

Bottle stopper, )'. Kut.cber . . . . . . . . . . . . . . . . . . . . . . . . .  186,3'l6 

Box, p�acb, E. W. Lockwood., . . . . . . . . . . . . . • . . . . . . . .  186,252 
Br!dge, H. Pettit . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  136,1 71 
Brldge, lIftlng, S. Swartz . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  136,278 

Broom, S. Standish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,273 
Brusb, paint, P. Wagner . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  136,238 
Brusb. sboe, G. Wale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,289 
Bucket, J. V. Deuell." , . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  186,140 
Bockle fastening. F, H. Gladden • . . . . . • . . . .  " . . . .  , . .  186,151 
Bullets, patcblng, S. W. Wood . . . . . . . . . . . . . . . . .  , . . . .  186,352 
Bostle, M. K.  Bortree, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,127 
Canal boat., towlug, 1. P. Tlce . . . . . . . . . . . . . . . . . . .  , .  136,343 
Candlestick, C. H. Doogbty . . . . . . . . . . . . . . . . . . . . . . . . .  186,223 
Candlestick, sblp, Walton & Darrett . . . . . .  , . . . . . . . . .  186,.gO 
C&ns, soldering, J. Redbelrer . . . . . . . . . . . . . . . . . . .  " . . .  186,265 
Car coupling, 1\[. C. Doobleday . .  " . . . . . .  , . . . . . . . . . . .  186,222 
Car coupling, J. Growdon .. . . . . . . . . . . . . . . . . . . . . . . . .  , .  186,237 
Car coupling, T. N. Pengelly . . . . . . . . . . . . . . . . . . . . . . . .  136,176 
Car trUCk, M. H. Kollock . ................ . • . . . . ..... 136,248 
Car and window washer, P. S. DevlaD • . • • . . . . . . . • . .  126,310 
Car wbeel, W. G. Hamilton, (r) ... . .  . . . . . . .  . . • . . . .  ... 5,298 
Car water tank, J. B. Clllkins . . . . . . . . . . . • . • . . . . . . . . .  186,I3'l 
Carboreter, W. H. Elston . . . . . . . . . . . . . • . • . . . . . . . . . . . .  186,_28 
Carpet stretcher, N. K.  Sbelton . . . . . . . . • • . . . . . . . . . . .  ta6,389 

Carrlageo, king bolt for, J. L. Mosler • . . . . . . . . . . . .  ' . 186,255 
Cartridge, metallic, B. Burton . . . . . . . . . .  , . . . . . . . . . . .  186,130 
Cartridge, metallic, !. M. Milbank . . . . . . . . . . . . . . . . . .  136,163 
Cartridge, sbot, S. W. Paine . . . . . . . . . . . . . . . . . . . . . . . . .  138,386 
Cartridge retractor, W. Clews • . . . . . . . . . . .  , . . . . . . . . . •  186,IS1 
Cereals, food from, L. S. Cblcbester . . . . . . . . . . . . . . .. 188,800 

Cbarcoal for spJrlts, purifying, C. L. Flel.cbmann 186,147 
Cbarcoal for rectifying, A. Ernst . . . . . . . . . . . . . . . . . . .  186,229 
Cbeck rein, elastic, Nealey & Kemp .... . . . . . • . . . . . .  186,256 
Chimney top, J. Gorton •................. . . . . • . . . . . . .  186,284 
Cbock, J. H. Westcott ........ • . . ......... . .. . . .. . . ... 186,849 

Churn, rotary, B. Eason . . . . . . . . . . . . . . . • . . . . . . . . . • • • • .  186,226 
Cigar tip cotter, TImm & Fantlnl. . . • . • • • . • . . . ...... 136,285 
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Clamp, jOiner's, Goodchild & Hay . . . . • . . . . . . . . . . . . . .  186,152 
Colfee roa.ter. A. W. Weyburn . . . . . . . . . . . . . . . . . . . . . .  186,292 
Compound, lIy. J. Baquol. . . . . . . . . . . . . . . . . . . . . . . . . . .  186,20S 
Cooler, milk. S. F. Cowie •.. . . . . . . . . . . . . . . . . . . . . . . . . .  186,215 
Corn husker. H. I ••  Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,157 
Corn husker, O. J. Warren • . . . . . . . . . . . . . . . . . . . . . . . . . .  186,1!)! 
Corn meal. preparing, L. S. Chlche.ter . . . . . . . . . . . . .  186,806 
Corset, T. F. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,820 
Cotton opener, etc., W. Noton . . . . . . . . . . . . . . . . . . . . . 0 186,173 
Cultivator. H. K. Krteble . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,�49 
Cultivator. K. McKinnon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,254 
Cultivator, S. L. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,297 
Cultivator, hand, L. J. Dawdy . . . . . . . . . . . . . . . . . . . . . . .  186.220 
CurtaIn IIxture, W. A. Wheeldon . . . . . . . . . . . . . . . . . . . .  186,195 
Cylfnder cock. D. B. Dennl.on . . . . . . . . . . . . . . . . . . . . . . 186,2'11 
Deck light, I.  �I . Bearse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.299 
DI.tilllng turpentine, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,187 
Dough, kneadtng, E. Edwards . . . . . . . . . . .  o • • • • • • • • • • •  136,144 
Dovetailing machine, F. D. Green . . . . . . . . . . . . . . . . . .  186,286 
Dredger, T. Symonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.181 
Drill. grafn. C. E. Patrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.260 
Egg carrter. A. H. Bryant. (r) . . . . . . . . . . . . . . . . . . . . . . .  5.298 
Egg carrier. W. D. Taber, (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.800 
l'1lev dtor. platfgrm. Parker & Cook. (r) . . . . .  . . .  . . . . 5,296 
Engine. air. Norman & DietrIch . . . . . . . . . . . . . . . . . . . . .  186.259 
Engine, rotary steam, C. Inman . . . . . . . . . . . . . . . . . . . . . lSS,16! 
Enginc, vapor, J. F. Haskins . . . . . . . . . . . . . . . . . . . . . " 0  186,241 
Fats, etc., rendering, A. Broadnax . . . . . . . . • . . . . . . . .  136,129 
Fenc��, portabl�. M. Dake . . . . . . . . . . .  o • • • • 0 • •  0 • • • •  0 186,217 
Fert11 1zer, J. V-t. Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,277 
Fire anns, revolving, D. B. Wesson . . . . . . . . . . . . . . . . .  186,S18 
Food, 9.rticle of. L. 8. & M. G. JolinHOII . . . . . . . . . . . . 186,165 

�'ood cnmpound. L. S. Chichester . . . . . . . . . . . . . . . . . . .  186.002 
�'ood compound. L. S. Chlche.ter . . . . . . . . . . . . . . . . . . .  186,:lO8 
Food compound, L. S. Chlche.ter . . . . . . . . . . . . . . . . . . .  186.804 

Fork and rake. �!. M. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . 136.841 
Fuel , manufacture of, ll . Rae . . . . . . . . . . . . . . . . . . . . . . . IS6,263 
Furnace. chloro(,lzlng. I. M. Phelps . . . . . . . . . . . . . . . . .  136.261 
Furnace, damper for, A. C. Warren . . . . . . . . . . . . . . . .  136,291 
Game board, .J . C. Arms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.200 
Gate. adjustable. E. :11 . George . . . . . . . . . . . . . . . . . . . . . .  186.149 

Gun slg:l t . M. W. Harrington . . . . . . .  " . . . . . . . . . . . . . . .  186,159 
Gun. air. P. GIII·ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.815 
Hammer, blacksmlth'FI, G. B .C llbberley . . . . . . . . . . . .  186,139 
Hammer, powcr, J .  M. Ll)ng . . . . . . . . . . . . . . . . . . . . . . . . .  ISti,253 

Harne •• pad, Grolf & WilBon . . . . . . . . . . . . . . . . . . . . . . . .  186.155 
HarroW", revolvIng, H. �Uttelldorf . . . . . . . . . . . . . . . . . .  18fl,169 
Harrow, sulky, W. C. Bye . . . . . . . . . . . . . . . . . . . . . . . . . . .  136,131 
lIarve.ter. J. F. Kill>\"wll l . .  . . . . . . . . . . . . . . . . . . . . .  186.825 
Uarvester. Z. Swope . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  1116,279 
Harvester, W. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,295 
Uarvc.ter cut ter. Reed .l; Thump.on . . . . . . . . . . . . . . .  186.266 
Uarvester knIves. grinding. J. Murph)' . . . . . . . . . . . . . 186.171 

Hatchway guard. )[. J. Hlnden . . . . . . . . . . . . . . . . . . . . . .  1 86.161 

Hoisting apparatus. C. Clark . . . . . . . . . . . . . . . . . . . . . . . .  186.212 
HOisting machine. J. [tush worth . . . . . . . . . . . . . . . . . . . .  186.210 
1I0se Mupllng. H. Lewl • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.m 

Hose nozzle. E. A. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.:lO9 
IndIcator, rallroad, S. W. Hemenway . . . . . . . . . . . . . . .  186.242 
Insects, e t c . ,  destroying, E. B. Sears . . . . . . . . . . . . . . . .  186,185 
Inkstand ll11er. M. C. Stebbins . . . . . . . . . . . . . . . . . . . . . . . 186.186 
Insulator, J. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lS5,1�1 
Iron, smoothing, L. L. M1velar . . . . . . . . . . . . . . . . . . . . . . 186,170 
Iron, eorrtJgating, A. & J. Reese . . . . . . . . . . . . . . . . . . . .  136 ,267 

J"ck. IItting. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,281 
Jacks. trammei tor IItting. E. H. Hale . . . . . . . . . . . . .  186.156 
Jar. trult. II. C.  Gaskill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.148 
• Jar • .fruit. E. G. HaUer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,240 
• Jonrnal box. S. Aland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.186 

Journal bvx. brass. G .  Santord . . . . . . . . . . . . . . . . . . . . .  186.838 
Knit" pollshe . •  Tarble & Sa wyer . . . . . . . . . . . . . . . . . . . .  186.186 
Knl tUng machine needle, Platt & Stanbery . . . . . . . .  186.2b"2 
Labeling machine, C. W. Greene . . . . . . . . . . . . . . . . . . . .  186,15.1 
Lantern. T. A. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,218 
Lantern. magic. P. Diebl . .  . . . . . . . . . . . . . . . . . . . . . . . . .  186.142 
Lard. etc •• rendertng. J. N. B. Bond . . . . . . . . . . . . . . . . .  186,208 
L (st!p.g tool. L. R. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.300 
Lasting tool. C. W. Glidden . . . . . . . . . .  , . . . . . . . . . . . . . .  186.818 
Latch. knob. J. M. A. Dew . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.141 
Latch tor gate •• elc., C. Roherts . . . . . . . . . . . . . . . . . . . .  186.188 
Lath macblne. S. B. Rlttenhou e . . . . . . . . . . . . . . . . . . . 186.182 

Lead. sheet. D. G. Batchelder . . . . . . . . . . . . . . . . . . . . . . .  186.124 
Leatber, C. J. 'rInnerholm (r) . . . . . . . . . . . . . . . . . . . . . . . 5.801 

Leather. tormlng seam. In. S. W. Shorey . . . . . . . . . .  186.840 
Letter box. street. Evert & Johnson . . . . . . . . . . . . . . .  186,813 
Logs, device for rolling, T. Emery . . . . . . . . . . . . . . . . . .  136,154 
Loom. Canis & Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,182 
Lumber. prepartng. J. )lullay . . . . . . . . . . . . . . . . . . . . . . .  186.822 
Manger, automatic, D. A. Townsend . . . . . . . . . . . . . . .  186,192 
Ma.ttreslJ frame, wire, J. G. Smith . . . . . . . . . . . . . . . . . . .  186,271 
Mattress frame, woven wire, D. J. Powers . . . . . . . . .  1S6,ISO 
Medical compound. M. A. Curti • . . . . . . . . . . . . . . . . . . . .  156.808 

Metal. antl·trtctlon. G. S. Hunt . . . . . . . . . . . . . . . . . . . . . .  186.158 

Milk. etc .• cooling. E. D. Gird . . . . . . . . . . . . . . . . . . . . . . .  186.1�0 
Mill. grtndlng. J. T. Harvey . . . . . . . . . . . . . . . . . . . . . . . . .  186.321 
Motor. L. E. Truesdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.286 
:;"all plate feed. R. C. Grant . . . . . . . . . . . . . . . . . . . . . . . . .  186.285 
Napk1n holder, etc., D. Essex . . . . . . . . . . . . . . . . . . . . . . .  186,146 
:;"ut. adju.table, J. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 86.184 
P"per box, G. L. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,246 
Par r, corer, etc .• apple, G. W. Bennett . . . . . . . . . . . . 186,206 

Pencil, lead. J.  Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.319 
Planing clupboard · . J. Atkin • . . . . . . . . . . . . . . . . . . . . . . .  100,201 
Planter, corn, Pierson, Macy & Moore . . . . . . . . . . . . . .  1S6,s:r7 
Planter. corn, J. D. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.341 
Planter, cotton seed, L. B. Sutt!.ln . . . . . . . . . . . .  _ . . . . . .  136.3'2 

Planter. hand. G. Windle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.294 

Plan ter. seed. R. Frtday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186.2g1 
Plow. Hnnter & Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.245 
Plow, J. R. NIchol • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,;151 
Plow wheel. M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.179 
Power, transmitting, D. E. Myers . . . . . . . . . . . . . . . . . . . 186,884 
Prtvy Indicator. W. C. Dumeld . . . . . . . . . . . . . . . . . . . . . .  186,2"l4 

Pr�nlng shean . T. Borden . . . . . . . . . . . . . . . . . . . . . . . . . . 186,209 

Pump. Norman & Dletrtch . . . . . . . . . . . . . . . . . . . . . . . . . .  136.258 
Pump , steam vacuum, I. P. Tfce . . . . . . . . . . . . . . . . . . . .  1S6t�4 
Pnmp. e lc . •  exbaust. G. H. Randall . . . . . . . . . . . . . . . . .  186,264 
Puncblng machIne. S. W. Murray . . . . . . . . . . . . . . . . . . . 136.172 
Rail joInt. railroad. W. R .  Clark . . . . . . . . . . . . . . . . . . . .  186.807 
I'Iallroad crossing, G. Elliott . . . . . . . . . . . . . . . . . . • . • . . .  186,227 
Roiilroad .wltcb. H. Blacl< . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.126 
Rallwt\y .now plow. P. A. Ilmlth . . . . . . . . . . . . . . . . . . . 186,2Tl 

Railway .now plow, W. H. Van Gle.on . . . . . . . . . . . .  186.816 
Rake sho�, revolving, A. J. Taylor . . . . • . . . . . . . . . . . .  136,189 
Rivetlng tool. B. F. Cobb (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.297 
R(ller. etc .• W. H. Flanigan . . . . . . . . . . . . . . • . . . . . • . . • . .  186.230 
bad die tree. gig. J. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,205 
Sate door lock .plndle. R. young . . . . . . . . . . . . . . . . . • . .  186,853 
sa.b fa.tener. etc . •  T. Fro.t . . . . . . . . . . . . . . . . . . . . . . . . .  186,282 

sawing macblne. H. A. Cnrrent . . . . . . . . . . . . . . . . . . . .  186,216 
Screw cutting machlne. J .  W. Row . . . . . . . . . . . . . . . .  186,289 

Screw die .tock. J. J. Grant . . . . . . . . . . . . . . . . . . . . . . . .  186.158 
Scroll .aw. H. BICkford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.207 
Seeder. broadca.t. Ogborn & Kendrtck . . . . . . . . . . . .  186.174 
Sewing machine, O. Farrar . . . . . . • . • . . . . . . . . . . . . . . . . .  186.S14 
Sewing macblne. J. T. Jones . . . . . . . . . . . . . . . . . . . : . . . 186.824 
Sewing macblne rumer. Hugg & Stewart . . . . . . . . . .  136.162 
Sewlngmacblne shuttle. W. H. Thayer . . . . . . . . . . . . .  186.282 
Sewing macblne .hnttle. Edward. & 8cMeder • • . . •  186,811 
Sewlngmacblne 01\ cuP. L. R. N. Le.Ue . . . . . . . . . . . .  lS6,1lZl 
Splnnlna tramellyer. T. Mayor (r) . . . . . . . . . . . . ... . . .  5,2115 

Jdttdifit 
Soda water apparatns. J. W. Tutt • . . . . . . . . . . . . . . . . .  186.845 
Steam pre •• ure regulator. A. J. Ballard . . . . . . . . . . . .  186,202 
Stereo.cope, P. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.ass 
Stereotype holder, M. J. Hngbe • . . . . . . . . . . . . . . . . . . . .  186,244 
tltereotype plate planer. H. Barth . . . . . . . . . . . . . . . . . .  186.204 
Stone. artlllcial . W. Hedley . . . . . . . . . . . . . . . . . . . . . . . . . .  186.loo 
Stud. etc .• satety. A. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.166 
Swing, J. F. Quigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.181 
Table. exten.lon. A .  Herzog . . . . . . . . . . . . . . . . . . . . . . . . 136.218 

Table. etc . •  toldlng. T. P. I. Magonn . . . . . . . . . . . . . . . .  136.161 
T3ble cusblon. btlliard. G. E. Pbelan . . . . . . . . . . . . . . .  186.178 
Table toP. exten.lon. R. G. Utley . . . . . . . . . . . . . . . . . . . 186.193 

Telegraph repeater. L. T. Llnd.ey . . . . . . . . . . . . . . . . .  186.251 
Telegraph. duplex. J. B. Stearn • . . . . . . . . . . . . . . . . . . .  136.�7·1 

Telegraph l ran.mltter. L. T. Llnd.ey . . . . . . . . . . . . . . .  136.250 
Telegraphp, etc . , motor for, L. T. Lindsey . . . . . . . .  136,329 
Tenoning machine, M. Buck . . . . . . . . . . . . . . . . . . . . . . .  186,211 

Thrasher, rewinnowlng, J. B. Padon . . . . . . . . . . . . . . .  186,175 
Tobacco. I. EppInger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186,312 

Tobacco, etc., pressing. Earickson & Harris . . . . . . .  136,225 
Trap. animal. R. B. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.il3O 
Trap. sink. N. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136.296 
Umbrella ribs . etc . • tempering, A. Wilson . . . . . . . . .  186.191 
Val"e lu�rlcator, J. Cochrane . . . . . . . . . . . . . . . . . . . . . .  186.186 
Vehlcle sprtng, T. R. Tlmby . . . . . . . . . . . . . . . . . . . . . . . . .  186,2S4 
Vehicle • • gear for. I. O. Meddows . . . . . . . . . . . . . . . . . .  186.SS1 

Wagon Beat. J. G .  & J. S. Armstrong . . . . . . . . . . . . . .  186.128 

Wagon body and seat. P. S. Rich . . . . . . . . . . . . . . . . . . .  186.268 
WagoD, stone, L. E. Truesdell . . . . . . . . . . . . . . . . . . . . . .  136,287 

Washing machine, T. Clucas, Jr . . . . . . . . . . . . . . . . . . . .  186,135 
Wa.hlng machine. G. R. Davis . . . . . . . . . . . . . . . . . . . . . .  186,219 
Washing machine. Owen & Brydges . . . . . . . . . . . . . . . .  136.835 
Watch chain catch. L. C. ThIery . . . . . . . . . . . . . . . . . . . . 186,100 
Water cl"set. J. AJbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.199 
Water wbeel. turbine. J. N. & L. �1 . A.bury . . . . . . .  186.298 
Windlass for holst. J. Rn.hworth . . . . . . . . . . . . . . . . . . .  186.�1O 
Wrench. Jordan & Smith (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.2\:4 
Wrench, pipe. T. Wtlllams . . . . . . . . . . . . . . . . . . . . . . . . . . . 136.:lW 

Wrench. pipe. T. Wtlliams . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,351 

APPLICATIONS FOR EXTENSIONS. 
Applications have be.'n duly 1Iled. and are now pending. 

for the extension of th� following Letters Patent. Hear· 
In� .. npon the respective application. are appOinted tor 
the day. hereinafter mentioned :  
24.199.-GAs RBGULATOB.-E. H. Covel . May U .  
24,200.-HYDBOCABBON ApP.<BATU •. -E .H. Covel. May H .  
24,221.-CULTIVATOB.-R. M .  Melton. �!ay H .  
24.53I.-GAs RBTORT.-W. Beaument . June II .  
24,5�.-HA y �lAKING MACHINE.-.J .C.Stoddard . June 11 . 
24.66.t.-RAIJ.BOAD FBOG.-G. P . !lanbom. W.  Mansfield. 

June 18. 
25.014 .-CUTTING WOODEN W ARE.-G. R. Hay . July ��. 
25,199.-FEEDING PAPER.-R. �1 . Hoe . August 6. 

EXTENSIONS GRANTED. 
2S.060.-ELKCTRo-�IAGNETIC FIRE ALARM.-M.G.Farmer. 
23.007.-CHAXFBBING BABREL •. -H. Littlejohn. 

DESIGNS PATENTED. 
6.456.-0TTO.llAN.-C. J. Conradt. Baltimore. Md. 
6.457.-0TTO.llAN.-J . D .  Ladd . New York city. 
6.458.-CHAIR FBA.IIB.-E. Seymour. C. E. Shattuck . ClIn · 

ton, Iowa . 
6.459.-FoN�'.-A. E. Van Wert . Blnghsmton. N. Y . 

TRADE MARKS REGISTERED. 
1,142.-EYE SALVB.-W. T. Blow, St. Lonls. Mo. 
1.14S.-PBABL WHEAT.-J. B. Clow. Allegbeny Clty. Pa. 
1.144.-HABNBSS CO.llPOUND.-8. E. Cox & Co .• N. Y. city. 
l,l45.-PIOXLJr:s AND SAUCE8.-Crane & Co., N. Y. efty . 
1.146.-CUTLBRY.-N. Jo.eph . San Francl.co. Cal. 
1.147.-SALVB -G. Long. Keytesvtlle. Mo. 
1,148.-BAKING POWDII:B.-Moody Br08.,IndiaDapolis,Ind,. 

1 .149.-PLOW •. -E. Remington & Son •• llIon. N. Y. 
1.150.-GIN.-W. P. Sanger. New York city. 
l,151 .-PILE RB)[EDY.-M. H. Stoner, Skaneateles, N. Y. 
1.152.-PBINTBD PUBLIOATIONS.-D. Wtlllam • • N.Y. clty. 

SCHEDU LE OF PATENT FEEt:S . 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On eacb Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• �� 
On IIl1ng eacb application tora Patent (17 year.) . . .  Sl� 
On Is.ulngeach ortglnal Patent. . . . . . . . . . . . . . . . . . . . . . . . $�O 
Ou appeal to Examlners-In·Chlet . . • . . . . . . . . . . . . . . . . . . .• 10 
O n  appeal to Commlsol<'ner o t  Pstenlll . . . . . . . . . . . . . . S�O 
On application tor Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application tor ExtenSion ot Patent . . . . . . . . . . . . . . .• �O 
On gnmttng the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�0 
On IIl1ng a Dfsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On an application tor Design ( 8 li  ye&rs) . . . . . . . . . . . . . . 810 
On an application tor DesIgn (7  years) . . . . . . . . . . . . . . .  Sl� 
O n  an application tor Design (14  years ) . . . . . . . . . . . . . .  830 
--=c---_ ._ . .  - .-. --------- - - - -- _ . .  --.---------

:1dttrtistmtnts. 
RATES OF ADVERTISING. 

Back Page - - - - - - - 81.00 a line. 
la.lde Page - - - - - - ,,� cents a Une. 

Kngravmg8 may head adverttsemt1t18 at . h' ''<I7M rate per 

line. bV mt<uurement. as the tetter·pres8. 

7'M value Qf the SCIBNTIl'IC A.IIBBICAN as an adverli8ing 

'medium cannot be over·e8timatecJ. Its circulation i8 te 

Um" l/realer than that of anv 8imllar journal nOll) pub· 

IloMr;!. It (/bes InkJ all the Slates and TeN"ikJrI .. ,. and 18 
read In all Uu prinelpal lo/warles and readlnl/ .... oom. of 

th. world. We ifll>tt. tM attention Qr tho •• who wi.h kJ 
make 'heir In.l8lnu8 known to the anne�ed ratu • .A bum. 
nella man. want.! 8Of'lUthing more than to Bee Mil adver· 

ti86num in a printed �wl'paper. He wants circulation. 

Ij It 18 worth 25 CfflI8 ptr lin. to adverti.e In a paper III 
three thomand clrculatl01l, It 18 worth �.75 per line kJ 
advert ••• in one of forl1/·fI.e thon.and. 

TOLLES MICROSCOPES-From ,10 Dollal"l! 
each to 1500 Dollars each. Tolles Objective lense. 

��"t�\:,.r���
o
&�� �f�D���r���bT�g���J'r�� !�.lefM: 

Dollars each. u It is not necesbalY for Amertcans any 
longer to go abroad In order to obtain microscope glasRe. 
or any descrtptlon ot the blgbe.t order .. t exeellence."
l/ep(ft"t of the U. S. UommIB.loner kJ the Par/8 e",hibl. 
tion. 1861. prtce LI.t oent to any add res. on receipt ot IOc. For 3ale by CHAS. STODDER, 67 Devonshire St . •  Boston. J!. ILDEBRAND PATENT AIR ESCAPE 

Attacbment to Funnel. . The slmpl.st and mo.t e eetusl arrangement for the purpose . No waste ot 
Liquids-no 10 •• ot time . For thick LICjuld •• It  Is un.ur· 
pas.ed '{; anytblng ever Invented. Needs only to be 
�g�l!rs.  

e
Rrprl'{:'}g:egalrOlj�r�:�gj': J .�[�eT� :c..:t ton. Cotton E:llng Snpplle •• etc . •  1,4 S. Cbarles Street, Baltimore. Md. 

NOTICE To Machine Makers and Cotton 
Sr,lnners.-A Gentleman lately connected with one ot the argoBt Firm. In England Is  open tor an eng'IKe· 

ment In a Machine ShoN or Splnnfng Mm. He I. a PI'llC-��:':.��J'fe:g��zfl�Y •• 
d�.

Uf.���:���"i ��M,�� 
& Co •• " Park Row. New York.) 

T WENTY-SEVENTH ANNUAL 
STATEMENT 

OF THE 

Connecticut Mutual 
L I F E  

InsnranC B C Ornuany, 
OF HARTFORD, CONN.  

NET ASSETS, January 1, 1872, . . . . . . . . . . . . . . . . . .  aso,745.671 24 
REClCIVED IN 1872 : 

For Premiums • . . . . . . . . . . . . .  11.715.061 83 
For Interest and Rent • . . . .  2.039,863 16 

---- 19.754.420 99 

140,500.098 2S 

DISBURSED IN 1872. 

To POLICy·HoLDEJt8 : 
For claims by 
d e a t h  and 
matured en
<lowment.. . .  t2,211.991 56 

S u r p l u s  re
turncd to 
Poller · hold· 
ers. . . . .. . . .  . .  2.900,218 09 

L a p s e d  and 
surrendered 
Policies, . . . .  678,W9 91 

'EXPENSES : 
Commissions 
to Ageu ts,. . $586,403 12 

Salaries of om
cerR, (jlerk�, 
and all oth· 
ers employ-
ed upon 8al· 
aries, . . . . . . .  .. 

Medical Exam
: ners' feea, . .  

Printing. Sta· 

tlonery.Rent. 
Advertising . 
Post&e-e, Ex
change, etc . . 

58,4116 98 

15.142 09 

69.2'16 45 

T A.XES, A.ND PBOFIT AND LOB8, 
784,268 02 
289.158 96 

6.820.498 54 

t3S.m.1I81 69 

BALANCE. N E T  ASSETS. DECEMBER 81. 18TJ. 
SCHEDULE OF ASSETS : 

LoaDS upon Real Estate , ftrst llen, valuc, . . . .  In,652,99'l f2 
Loans upon stocks and bonds. value, . . . . . . . .  298,&18 28 
Premium notes on pollcfes ln torce. . . . . . . . . .  8,1!OO.037 92 
Cost ot Heal Estate owned by the Company. 1.189,972 47 
Cost or United States Heglstered Bonds.. . . .  1.600.836 60 
Cost ot State Bonds. . . . . . . . . . . . . . . . . . . .  . . . . . . . . 813.900 00 
Co.t ot City Bond.. . . . . .  . . . . . . . . . .  . .  . . . .  . . . .  . . .  2.186.995 00 
co.t ot Bank Sto(Ok. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1ll,205·00 
Co.t ot Rallroad Stock . .  . . . . . . . . . . . . .  . .•. . . . . .  26.000 00 
Cash In bank. at Interest. . . . . . . . . . . . . . . . . . . . . .  1 .034,8150 58 
Cash In Company's c tHee, . .  , .  . .  . . . .  . .  . .  . . . .  . . .  26,782 2S 
Balances due from agents, secured , . . . . . . . . . . 89,386 14 

AnD : I 
Interest accrued and due • . . . . . . . . . .  '915.600 S9 
Market value of stock s and bond. 

over coat, . . . . . . . . . . . . . . . . . . . . . . . . . . 214,457 52 
Net premium. In course ot collec-

tlon.. . . . .  . . . .  . . . . . .  . . .  . . .  . . . .  . . . . . .  . SS,ll12 71 
Net deterred quarterly and 8eml· 
annual premiums, . . . . . . . . .  . . . .  . . . •  28,428 92 

138.679.661 69 

1,256.4OV " 

Gro •• as.et •• December 81. 1872 • . . . . . . . . . . .  �.9S6.UI 18 

LIABILITIES : 
Amoun t required to relRsu�'e 

all oU l8tandlng pollcles . net. 
assuming '" per cent, inter· · 
e.t • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129.0i50.000 00 

All othel llabllltles.. . . . . . . . . . . .  747,053 00 
p,'i'97,058 00 

Surplus, December 81. 1872.. . . . . . . . . . . . . . . . . .  �.I29.088 18 

Increa.e ot asset. durtng 1872 • . . . . . . . . . .  ; . . . . t2.957.789 41 
Ratio ot expense. to receipt. In 1872.. . . . . .  7.58 per eel.t . 

1871,. . . . . .  8.12 
1870 • • . • • . •  8.85 

1868 •• • . . . •  8.411 

Pollcle.ln torce. Dec. 81. 1872. 62.S68. ln8urtng ,181.!I96.16'7 00 

JAMES GOODWIN. President. 
JACOB L. GREENE. Secretary. 

T1le Bellt and MOllt Prodactlve Variety 10 tbe 
World for Field Caltare. 

120 TO� 115O BUSHELS OF SHELLED COHN GROWN 
PER ACRE. 

The Increased yield per acre over tbe old vartetle. wl\l pay for the .eed 20 times over, beSides every tarmer tbat g�!�;:.t��l:'i ;:� �:�i � �r&,ea �:��1 ��:g��haeWi�. SEND FOB CIRCULARS AND TJCSTI)[ONIAJ-,S. In order to show that It Is NO HUMBUG, we have out up 5')),000 small 8AMPLB PACKAGE8, wbl�h we will send FREE 
to all:,h�. S��Q� �If': \§'J.�>io�����t�:rg��g��;�r Co .• Pa . -- - - - --�-- � ---.- - - --- . _--- -

VALUABLE WATER POWER 
Tbe Pro e�kn�wf! J} Ih� Ct.It��n otlstt11e • •  It. uated at m;ltlenongo. Madl,on Co . • N. 1 . . on the 6hl t t e .  nango Creek, the na tural outlet of the Cazenovia Lake and Erieville ReservOir, and uBcd aR 0. feeder to the Erie Canal, making It an excellent Water Pr1t1ilege, w ith a tull head ot sIxteen teetl capable ot helng Increased to twenty-one feet, a strong y tiullt dam, constructed only tt�:tft;a�sf a��h��dt� �V��r C:ft�b��r�� haod�:�r 1:��� �e largest part of Whl� 18  under cultivation , four tenement houses and the BuildIng beretuforP u.ed tor a dl  •• tillery, and whicb, at a smaH expense, CGuld be converted into a Bundlng suitable for other manufacturIng purpose •. The tavorable location ot the Property only a a .bort distance from and connected by a level Stone Road with tbe New York Central Rail Road, tbe Erie Canal and the We.t Shore Ral,road (now building) . affords a rare opportunity to parties who wish to enga�e 10 a manufM.c\.urlng buslDelis . For further Infonna t1oD, apply to tile CHIT1hNANGO COTTON CUMPANY'S O!F·l:t;l;:.�a:'�hlttenango. Madison County. N._Y=.:... __ _ 

The ., SAVE MONEY by purchas 
Ing the best Plano·Forte. 1">0 not decIde what make to get until you write A R I 0 N lfor our Illustrated Circular, which we mail freE! . The " Arion Piano " con-

I
t31no tour ratented Improvements that make I more <turabl. than any PIAN 0 plano In tbe m .. rket. 

Write for Circular, and mentfon 
is I

Wbere yon saw tbls notice . 
Address THE ARION PIANo.. 

THE BEST I FORTE COMPANY. 5 Ea.t Four
• teentb Street. New York City. 

CHAMPION SPRING ' MATTRESS-The 
) l&te.1 and best Im�rovement. Do rou want a healthy and comfortatie bed ? Here It I.. The .ofte.tl eaSIest, ct.e8�e8t, most popular, and durable S¥r1ng Bea 

��eTe"�ft�ou�llt b�I�lleag��p��:aersi fe�a�l�t� ��:: pered .teel sprtngs. so nnited that the �res.ure Is equally 
itlstrtbuted. Ea.Uy moved or carried about the hou.e. 
Can be lifted. turned. or rolled up like . blanket. Both sides alike. No fr&me.Do wooden slats, no straps. May be n.ea on fioor wIthout bed.tead. No under bed re
quired. Needs only halt thlcknes. of hair matlress. The regular size double bed. 4 ft .  6 In . by 6 It . . contaln. I9'� 
tempered steel upholstery springs and we�h. only 25 ���'er�o�a:��� tri�r!��8�0�e.i/�1���s �E"a l�h�� ��g�l. Send tor plctortal clreular. Retal! prtce 0 double bedl 118. Sblpped. l>y slnll'le hed or QuaBtity. tu all part . .. . the w8rld. Llb�ra1 dfocount to the trade. Agentl wanted. F. C. BEACH & CO . •  Mal<e1 8, 181 and ISS Duane Street. New York. 

T H E  

S O I Il N O II  B II O O B D  
F O R  

1 8 7 3 . 

A c����nt'l,l��Je���g
Sf�e:,.�llIfIl��fit'e� :rtt R::�fve 

Plate and O;�{:v�n����: 600 page •• 

THIS NEW AND SPLENDID BOOK ill now 
. ready. It. contents wll1 embrace the mo.t Iatere.t· 

Ing Facts and DllIcoverte. In the vartou. Art. and Sci· 
encea tbat hal'"e transplred durlng tbe VTecedtng year e.x_ 
hlbltlng In one view the General ProgJ ess ot the World 
In tbe tollowlng Department. : . 
I.-CP�:MISTRY AND �IETALLURGY. 
2.-MECHANICS AND ENGINKERING. 
S.-ELECTRICITY. LIGHT. HEAT. SOUND. 
t.-TKCHNOLOGY.-Embraclng New and U8etul [nven· 
5._�g�

sAW f{;f>°lI'g�f[d�r��rl\l:.THE ARTS ; 
6.-AGRICULTURE. 
o;.-IWRAL ANI> HOUSEHOLD ECONOMY. �:=�N'ij�it Wi�fgi!ll:t:AlcfcN.Jl8�: HYGIENE. 
10 & H.-METEOROLOGY, TERRESTRIAL PHYSICS 12.-8�g�n�iHr�w ML",ERALOGY. 
1�.-ASTRONOMY . 

14 & 15.-BIOGRAPHY. EvelY penon who Q�rlrel5 to be we1l 1nformed eon cern· 
Ing the Progreso ot the Art. and Science • •  hould bave a 
��,!'1.3����N��=��o"k�Ba!'f'I.b;!I:rI���: : ���� If.; 
every Household. In every- Library. 

600 page •• OCtaTO. Handsomely Bound. Many Engrav· 
Ings. Prtce. n. f Sent by mall to all part. ot the country. on receipt 0 
���.�::!�e.F:.;!?;�lafil�g�U:r\n�p

t
.!l
eB�';:':."tO���. to can · 

MUNN & CO., PUBLI8HERS. 
• 3" Park Row, New York CIt)'. 

T1m SCIE:A 7TFI C AMERICAN wtll be sent one year 
and one copy ot S CIENCE RECORD FOR 187S, ou 
receipt of $4'150. 

SCIENCE REOORD FOR HI"Z, unltorm wltb tbe 
above. Price n. Library binding. $2.150. !fOR SALE-For half the cost-A complete 

. set ot Blancbord Plow Handle Macblnery. con.l.t· 
ng ot Latbe for turning them. by rattern ; Bendln� 
ro��b"e�8�. �J�'1.'l�'e fJ'�

cd'm���:In:.a���':,". h�v��r pAGE'S WATER FLAME COA L  LIME sale a Hub tlortng Machine .  Is .elt-centerlng and rapid KILN with coal or wood. No. 1 Sott Wblte Lime working. HaB never been used. Enautre of or Cement 'With usc of water. C. D. PAGE , Patentee, S. N. bR WN :ta�:::'·n. Oblo. Rochester:N. Y. 

SENT FR E E  !-Catalogue of JEWELRY, �ECTIONAL TURBINE-The best for va- BOOKS. GAMES. N I X · N A X  • .tc. G n at Induce· 
rtable .treama. Pampblet tree. WK. J .  VALEN· m ents to AGENTS and pn rcb . . u • • (Enclo •• n o  .16n p.) 
E. Ft. Edward. N. Y. A ddreaa. P. O. VICKERY .. CO •• A1Ilulta. Maine. 

© 1873 SCIENTIFIC AMERICAN, INC.
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FOR PRACTICAL MEN. clY n3brerc�N"'M8IaM;�K��°r.:e:f :;��fi 
be sent. free of postage. to any one who Wlli favor me 
with lila .ddre ... 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER. 

408 WALNUT STREET. Pblladelphl •. 

Dussauce's Works on Chemistry 
Applied to the Arts. 

A. New and Complete Treatise on the Arts of 
JI����

n
�I��':£��·::d

d
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I
���;rn

m
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Great Brltalll and the United States. By Prof. H. Do .. 
����:. ����.

I
�
t
: . . �����:����. ��. �� . . �.��� .���:.'�fto 

A General 'freatise on the Manufacture of 
Every DeMcrlvtlon of Soap : Comprlalng the C\1emlstry of the Art. with remark. on Alkalies. Saponlllable 
Fatty Bodies. the .pparatns necesBary In a SOap Fac· 
torv, Practical InBtructlonB ln the mannfacture of the 
�':n'1��

s 
f:�::,

d
� gte:��Pi!��c�.�

a
!n�in�rl���:I�

c
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e
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Dufour and otber •• wltb large and Important addltfo'nl 
bl.. Prof. H. DUBunce. Cheml.t. Illustratcd. Rvo . . .  f10 

A Practicr.l Guide for the Perfumer : Being a 
New Treatise on Perfumery tbe mo.t favorable to the 
B�.nty, without being 10Jorloos to the Health ; com· 
prlBlng a Description of the .ub.tances u.ed In Per· 
fomery. the Formul", of more than one thoo .... nd Pre· 
f,�r:��.;;.

s
·����.:.·E��:..�f:I�'n�t'i.r::.':'�:fu�l�n.

T
gg:� 

It., VlnaigreB. E.sentlal ohM. POIteIB. Creams. soas •• 

:��b�.r.
n
'E31�:d g��e;��e�g8���n�!n¥!�f

e
u�S'':: 

Debay. Lnnel. etc. WIth addItions by Prof. H. Dn .. 
.auce. Chemist. l2mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . es 

Practical Treatise on the Fabrication of 
i!ra:f.

h
Ji�D��!'a�gi.

to
f2���. ��.

I
������� .�.�����' . . �� 

A General Treatise on the Manufacture of 
VInegar : Theoretical and Practical. Coml>rlslng the 
varlonl methods. by the Slow and tbe Qnlck Proces.es. 
wltb Alcohol, WIne. Oraln , Malt. Clde",Mola •• es and 
Beet. ; a. we,l a. tbe Fabrication ot wood VInegar. 
etc., etc. By Prof. H. Du ..... uce. In one vol. 8vo .. . . . sa 

o�i,.l':"���t:e ���r.��fo::,��g�l<·' sent hy mall. free 
My new and enlsrIl'd CA�LOGUE OF PRACTICAL 

���l;i�!fi.?';fil f��f.h hll f:r.:.�o-eent free to 

HENRY CAREY BAIRD, 
408 {f..R�J¥

I
s\1Jll'.r.L}�':d�\Phla. 

ONLY 10 CTS for two nnmbers of the new . • Illn.trated paper. My OWlf 
FIU:81D •• A 115 Chromo and the \l&JHOr onlr '1 • year. 
JONES .. RADLII:Y. Publllhers. l'18 Brotadway. � $ J 25 Upright Enrne and Tubul.r Boller � HOlls. 

l:I: �g:::: Wd!n.rl����'.:'r.��bI:*'�'lr: 
WORE'3 COMPANY. Cleveland. Oblo. 

$125 
JENNINGS STEAM WASHER. 
.. :�J� 1I!:�ro�t:�

e �� n!.��::" ��:������. �� 
tinworfer can make It. Comlno: lnto nnlversal n.e. Sam· 
"Ie ma('hine and waah bolle. for te. Agentl w.nted. 
RIghts for l&Ie. H. T. HOWE, Proprietor and General 
Agent, Stoneham. M .... 

WORKING CLASS ����e�RJ;.='feii: 
Respectablll.employment at bome. day or evenln«; ao 
capital reqo;.ll'ed ; full lnstructloua .... d valu.llle l.'.Chp 
of good. Bent free b,. mall. Ad_I with d cent retnrn 
.tamp. M. YOUNO & CO . •  16 Cortlandt St •• New York. 

THE SELDEN DIRECT-ACTING 
Steam Pump 

IS THE BEST SteaIL 
Pump made. 

PrIce LlBt to 
:, . C A Lt!!. 43 court::': l�r:i&tr 

WOO D WARD'S COUNTRY HOMEI'!. .150 VESIGSS .nd PLANS fol 
.' . Honsel of moderate COlt 

. 
. . . .  ORAN1J::ru�b·� co , 
, . . . . I'uJILISU.lIS 245 Bro.,Lw.r. N. York . IY"Send for C.talogue of .11 book. ; . .  ' !I on Archltectn':'!, Agrlcnltnl'e. Field 

Sport. and the JlOr&P. 

A MERICAN ROLLED NUT & TUBE CO., fh:t Rlcbmond. Va . Ifntl from " Ill. to • la •• hono� 
:�c�, L"fl'e��c::aS't:ti:lm;:�rc\���=d: othert made. Send for clrcn�r. WK. E,.T ANNER, 1lr:l �AW GUMMEkS, Sinde and Double Up 
l .eta. l!aw Tooth Swage •• l4Jn Dog Holders. Sldi olders, Railroad SpIke Pullers .nd Tree Prnners. 1Ie::5 for clrenlar. G. A. PRESCOTT, Sandy HIll, N. Y. 

pUNC� 
DROP PRESSES. 

!:
th

ll!::t:�� ��ttls 
& PARKER Pl'tESS CO .• 
MIDDLlITOWlf, CONN. 

MACHINERY, MOSTLY NEW. 
Engine L�the. 4 ft. SwIng. 14 fl . Bed. Good as new. 
48 In . � up.Flonr Burs.Bale.Splndle,BrnBh & Snp'tg Frame. :;'b'.' ������:e���".t

e
8��l'ee,:!bl� �".:cKI'i:'e�

onr. 

I����
e
!l\fd�

o
��

e
�g�¥:�r� J 1::n foe

tf���J.�:'-e. 
20 In. Unlver,.1 Cbnck •• S & �Jaws. good order. 
Fine Waterwheel Governor.A.me.·make.Chlcopee.Ma ••• Holly Force Pnmp.Flre Annlhllator&&p. U1gsrl. pro mIn. Heav. Clr.S.w Frsme.T.ble,GaJ[llArbor2!.,!I, 28ln. Sawl. PrIces reaaonable. EDWARD HARRI80N. New H.ven. ConI!. 

E. P. BAUGH'S 
PATENT SECTIONAL MILLS, 
For GrindIng Raw Bone.!!> Ore •• Clay. Feed. Pbos. phate Rock, On."" • •  nd all Hard and Tongh Snbltances. 

BAUGH & SONS. 
Pbiladeipbla. Pa. 

THE RAILROAD GAZ ETTE -A weekly 
.J ournal of Transportation. Enldneerlng and Rail. ro ,d News. Tbls paper I. Intended for rAilroad olllcers .nd e:n�loyee. who aim to .cqulre a knowledge of their OCC1P.tlon, .nd wl.b for �romotlon. Snbocrlltlon � t1jrI8'�; U.��� '4��·:!'r� ti::tl=ort�dre .. A. • KE • 

I N V E N T O R S  
Who wtlh to realbe pecunIary benellt from theIr rlo:hts. whether patented or not, and 

MANUFACTURERS 
Who deolre the lntrodnctlon of new &,r'::�'a��:s�:e'::. 

t
?r:;,"�b�':.�i�f ot��CY In New York, should Bend for the 

NEW YORK EXPOSITION AND MANUFACTURING· COMPANY, 
(C'APITAL. 8100.000.) 112. 54 &  156 Broadway. New York City. NO ADVANCE CHARGES. 

NE W PATTERNS. M .6.CHINISTS· T�0!i.8-all Ilzes-.t low prices. 
E. & R. .J. GO D" i tO llS N. J '�e:a�k�

eN. J. 

IYIachtutsts' Tools. 
Tb� largelt .nd mOlt complete ... ortment In thl. coun 

l
ry· ���'j�':ilP'lTEAM ENGINE COMPANY 

121 Chambers & lOS Rea�e Streets. New York. 

Cold Rolled Shafting. 
Be.t and mo.t perfect Shaftlnt!: ever made. conBtantly 

0" hand In 1�'1f'! quantities. furnl.hed In .ny lengths up 
t� 24 ft. Also. Plit. conpllnl, and Self.olllng a�u.table 
Bange . .. 121 Cham""rs & � �a�� lt��ff.:ew !{;ork. ---=:...::.= 

Sturtevant Blowers. 
Of every Ilze and deocgl�'k'll�O�t��W' :n

c�,:"d. 
121 Chambers &·I4JS Reade Streeta. New York. 

� K ACHINERY of all kinds, New and See.. l't.l. ond H.nd. bonght and oold hy S. C. HILLS. 51 
Conrtlandt Street,New York. 

1i1 8 f A lI L 1 8 B B D  18118. 

� Ibu:. 
FIlI8T J'lUCllltnI AWARDED BY THE AMERICAN 

UJIITJTUTE FAJR, 1871. 
PR��lI: t:i"tili%�a::rlgXo:"���It1: =��'g �� 
troll, tIn and wood. Send for • clunl.r .nd &ample 
Jl'or .... Ie.by t.he t .. !!..e ..... nd PRINCE'S MET ALLIe PAINT 
COMPANY, 98 CAUAR STREET. New VOl'll. 

SILIOA TB 01' SODA 
In ItB varlon. forms. PHILADELPHIA QUARTZ CO. 

II Sampl" oent b� mall for l!(J cta .• that retail qnlck for SlO. R. L. WOLCOTT. 181 Ch.tham Square. New York. 

VIENNA EXPOSITION. 
JOHN O. ROLLINS '" CO •• American Mercb.nt •• Old 

l;:ft,:':::
rf
a'n��?�' :,

n
�:D;

II
���"of'ir::J�::�o�� trlbntors to tbe Vienna EXPolifion. and will gladly nn. dertake the care of others Int�ndlngcont11butor·. g.,odl. Addre •• them direct. or their agenta. OEO. H. GRAY '" DANFURTH. Bo.ton. Ma .... U. S. A. aGENTS WANTED - For the Protean 

Battor. Hole Lanc�tte. the be.t .e11l!'K artIcle In t e m.rket. Agents are maldng from SGO to m per week. Send 25 cen'.1 for .... mple .nd clrcul.rs. The CONNEC. TICUT NOVELTY WORKS. !i8II Broadw.y (Room 28). New York. 

SEND TO 

'THE AMERICAN SPORTSMAN , 
WEST MERIDEN. CONN., 

IY" For a Sample Copy of .... Id Paper . ..s 

l\IASON'S PAT'T FRICTION CLUTCHES 
are mannfactured by Volne� W. Mason & Co •• Providence, R. I. Agent!! L. B. BROOKS. tIO clur street. New York ; TAPLIN. KllOE '" CO .• Akron. OhIo. 

'fO AGRICULTURAL MACHINE Manu-
facturers-We have a U Corr " "ito-.an Machtne"all Iron-for drivIng. cnttlng olr .nd tenonIng .pokes • •  t one opelatlon. One man with thIs mafhlne wll1 l1nl.h, r • •  cty for the rims. 250 DrIll or Rake wheel. per day. 

:�lot'l�.
IOW. EnquIre of S. N. BROWN & CO . •  Day. 

WANTED-A MILL PICK & STEEL TOOL 
DU: .. lI •• None bnt an expert need arPly. To Inch • •  te.dy employment .nd liberal wage. wl\ be I[t'en. SatlBfactory reference reqnlred. Addre •• NORDYKE. MARMON & CO .• Rlcbmond Mill Furnllhlng Workl. I11cbmond.lndlan •• 

E· M. MAYO'S PATENT BOLT CUTTER. 
__ • Send for �lIu.trated Clre'!lar. Clnclunl\tI. OhIo. 

WOOD CARPETING. 
PARQUET AND INLAID FLOOns. 

Send .tamp for l11u.trated prl ,e list to the 
NATIONAL WOOD MAN'F'O CO .• 

942 Broadway. New York 

Write for Large l11nltrated DeocrlptlTe PrIce LIlt to 
GREAT WESTERN 

PITTSBURGH, PA. 
DOUblii slnF" e. Mn,.zle and Breech.Loading I11l1e.. Sbot 
g�:8�tat ��� )�r:' p��!����i: fB' t�� ��:Ol��.n���� 

1832. SCHENCK'S PATENT. 11371. WOODWORTH PLA.NERS 
th��e

R
p:

s
�=e!!·��lfe�. ���

d 
J'8�

r0l: ��!1�?crl!'s 
SONs':Matteaw.n. N. Y. and 118 LIberty St .• New York 

THE Union Iron Mills, Pittsburgh, Pa. 
The .ttentloll of Engfneers and Architects II called 

��::'��?n"�'l.1�g :�c':,��t�':, S:::t'S: ::t����d�� !r:; and lIange., whl�h have proved bIl , D.lectlonable In the old mode or manuf&C�urfng, are � . � i. [ = ely avotded, we are prepared to fnrnloh all slz88 at t !TOle ., favo .. ble as can beobt.lnedel.ewhere. Ford�,c;; l) t VI IIthOllT&ghaddre81 �arn�.!,-Kloman & Co. Union I . ' "  .,\ Ills.Pltt. nrgb. Pa. 

I
NVENTORS' NA'PlONAL UNION. E. H. 
OffiBS & CO •• 1'18 BrOadWay, New Yorl<. Patent. Sold on Comm!aelon. Send for C renlar. 

WOODBURY'S PATENT 
Planino and Matching 
and MoldlngMaehfueo,Gray & Wood'. Planers. Self-olllng Saw Arbors. and other wool! working machlnel'Y. S. A. WOODS. 1 t1 LIberty Itreet. N. Y. ; Send for Clrenlars. ( 6'I Sndbury .treet. Boston. 

OTIS' SAFETY HOISTING 

Machlnerv. 
IfO. 348 BR01L'9h. D'�oA. CO .. 

Andrew's Patents. 
N

O
I-;::,"::-.r.�lr:o:T�:,.-.;..�t.01' Geared Hatat-

8at.�Y Iftor� Eleva to..... PreYent AooIdent,. If pe .... Belt, and Ena1ne break. . S_ e-uIlrnlnl{ SafelY Bolle ..... OllClllatlnlr Enll1ne .. Donble an. Slnl'le, 1-� to 100-Horll!tpOwer. 
CenlriOt ..... 1 Pam..., �O to 100.000 Gallontl l' Minnie. lint IIIPI! In tbe World, pau Il"d, Sand. Graye • Coal, Grain, etc., wllb_ ont l!l.lnrr. 411 L:!htcSlmr.le, Darable, and Eeenomlcal. tiend or IrcW!t�. ANDREWS .. BRO. 414 W.ter Street, New York. 

BURDON IRON WORKS.-Manufacturers of l'umPI
� 

Engine. for W.ter Works. HlJrh and low Pre •• ure En nes, Portable EnldneB and Boners of tlll klndo. 8ugar 11 •• Screw, Leve�.1>r()jl, "nd Hydranllc Pre •• "", Machinery ID general. HUBBAIW & WHIT. TAKE ... 10 Froat at •• Brookl)'!1, N. Y. . 

RUBBER STAMPS, Steel Letters, �hc Uttle Gem. Stencil D,e •• &c., U. S. M'p'& Co., 9'l W. 
Lombard St., Baltimore. flO a da) to Agents. 

O o rr a g a t e d  I r o  D, same at their works, 
Iron Bal1dbula.Roofa, ShlJ�C. 36 CHARDON STREET KOSEL Y IRON B E  .. ROO!' co� , Send tor Clrenlara. , I  Der at., )lew Y�. B 0 (1 .. 0 •• 
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BUERK'S WATCHMAN'S TIME V.tl

TECTOlt.-Important for all '.rJre Corporation. 
and Mannf.cturlllg concerns-eapaoJle of controllln, 
with the ntmo.t accnracy the motion c-f . ..  atchm.n 'l! 
C:r.'�iI. To��e ��:la,;:

ache. dure:;:�. �t'i�.
Of h • 

N. B.-Thll detector II c�v�.;,�
o
�i·�o 

B
��

t
g�p!t.,�i! 

Parties nalng or leillng thele Instrnmenta wlthont au· 
thorlty from me will 00 dealt wIth accordlnar to law. 

BICHARDSON, MERIAM do CO. 
MannfKturers of the I.test Improved Patent D.n 

e • and Woodworth PlanIng MachInes. Match'ng. fa.h 
:�I':':�:rMn;{.���

n
�����·Ll'fc?t����� ... ;!'

a
�mf: r:!; 

Arbors. Scroll Saws Railway. Cnt·olr. Ind lilp-eaw Ma
chInes, lJpoke and Wood 1 nrnlng lathe •• and varlon. 
other IOnds of Wood·worklnt!: Machinery. Catalo�ue. ���f����· �:;e��u:.r.

P
l�·l1�rty �:.

n
�����i". ft. 

�HINGLE ANV BAllEEI, MACHINERY.V Improved Law'. Pate .. : Rhlngle and iit.<.d!ng Ma 
chIne Ilmple.t and be.t In u'e. Also. SblDgle HeadIng 
.nd Stave JoInters. Stave �:qudl.ers, Heading Flaners 
Turners. &c. Addre .. 1'llliVOR & Co .• Loekport. N. Y. 

P ORTABLE STEAM ENG INES, COMBIN-
Ing the maxImum of emclency. d .... blllty and econ· 

om!.. WIth the minimum of weight and price. The!. are 
:.:.,:'�I'

n
:.��i:3�tt����·r';�":' ���I!:Oe:��fi!� circulars .e¥kEn/pl'.

lI.TJrlh.E�d�'O�·Lawrence. M .... LIberty It .• 1'« ( York. 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

_________ 28 Adams .t .• Brooklyn. N. Y. 

P. BLAISDELL & C�., 
M

ANUFACTURERS O F  FIRST CLASS 1 MACHINISTS' TOOLS. Send for CIrculars 
__________ J_,,_Ck_"_O_D st., Worcester, Mass. 

THE " PHILADELPHIA .. 
HYDRA ULIC JA CK. 
P ISTON guided from both ends; all working 

part. guarded from dn.t ; sIngle or donble pump •• 
cyltndeI"!, shafts, rocker arms, plstoDi:, etc., entireTy steel. No. 14 " . 5th .t.,_Phlladelphla. I PHILIP S JUSTICE No. 42 Cliff st .. .. ew York. 5 • • 

THE Proprietors of C. N. Go�s' patents. r .. 
cently Is.ued. for i'llprovements In Horse Ha". Rake. 

wish to arrange wtth a f-ew more pa,U�o tv m.nuf .. ctllre 
���&';,�

t 
�J��er:.

k
�.

I
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t
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e
\1't'��;B:R��:�1a"i\� �t
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U. 8. Plano 00., 865 Broadwa" N. Y. 
('1 INCINNATI BRA SS WORKS-Engineers 

I and Steam-litters' Bra •• Work. Be.t �n&lIty. Send 
for Catalogoe. 1". LUNKENHEIMER. Prop. 

LATHE CHUCKS-HORTON'S PATENT 
from 4 to S6 lnch�B. Also for ear wheel.. Addl es. 

E. HORTON & SON. Wlnd.or Locks. Conn. 
�-----.��----=========== 

OF THE 

SCIENTIFIC AMERICAN. 
1'he Best Mechanical Pa]Jl!1' in the World! 

A year'" numbers contaIn over 800 page. and .everal 
hundred engravings of new machtnes, useful and novel 
Invention •• manufacturing eBtabllshmentB. tool •• and 
processes. 

The SCIENTIFIC AMERICAN Is devoted to tbe Inter . 
eats of Popnlar ScIence. tbe Mecbanlc Arls. Manufac· 
tures, IDventtoDst Agriculture, Commerce, and the ID· 
du.trlal pursnlt. generally, and I. valuable and Instruc· 
tlve not only In the Workshop and Manufactory, bnt al.o 
In the Hou.ehold, the LIbrary. and tbe Reading Room 

To the Mechanic and ManufacturlJT' ! 

No person engaged In any of the mecbanlcal pursnlt. 
should think of doing without the SOIlINTIPIO AllEJI[· 
OAN. Every nnmber contalndrom .Ix to ten engravings 
of new machines and Inventions which �..annot be (onnd 
In any other publication. 

Chemists, A·rchitects, MiUwrights and FOI1'1TIIJT'8 
The ::CIENTIFIC AMERICAN wll! be found a mo.t 

n.efnl rurnal to them. All the new dl.cuverleB In the 
scIence ot chemiatry are gfven In It. columns ; and the 
Intere.t. of th , tl.,chltect and carpcnter are not over· 
look�d, all the ne PI tnvent!oDs a.nd discoveries apper. 
talnlng to these pur.ult. beIng published from week to 
week. Useful and p .... ctlcal Information pertaining to 
the Intere.ts of mlllwrlgbt. and mlllowner. will be found 
publlBhed In the SOIltNTIl'lO AllERIOAN. whIch luforma· 
tlon they cannot po .. lbly obtaIn from any other .ource . 
Subject. In which 1,Ianters and farmers are Interested 
will be found dI.cn.sed In the ScIENT IFIC AlIKBICAN . 

m.ny Improvementa In agrlr-nltnral Implements belnl( 
II1n8trated In It. column •• 

We .re also recdvlng. every week. the bcst sclenUlIc 
Jonrnal. of Great Britain, France. and Germany ; thn. 
placing In our posse •• lon all t!lat I. trsnsplrlng In me· 
chanlcal scIence and art In the.e old count,1es. We 
sliall contlnne to transfer to ollr column. copious ex. 
tracts. from these Jonrnals. of wnatcver we may "cern of 
Interest to onr readers. 

TERMS. 
One copy, one year 
One cOPY. six months 
One copy, fonr month. 

18.00 
UlO 
1 .00 

One copy of Selentlllc American for one year. and 
one copy of engravtng, .. Men of Progrel. " 10.00 

One copy of Selentlllc American for one year, and 
one COpy of .. Science Record." for 18'lS • 4.50 . 

RemIt by po.tal order. d .. ft or expre ... 
The poatage On the Sc\entlllc American Is live centa pel 

qnarter. parable .t the olllce where received. Canada 
.ubscrlbers moat remIt. with InbICrlption. 25 centa ext"[ 
to pay pootage. 

Addre8l .. l1 ietters and make all POBt Omce order. '" 
drafta payable to 

M'O'HIf cl 00., 
-., p� BOW, OW RU. 

© 1873 SCIENTIFIC AMERICAN, INC.
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.Adf!erlt8MMnIll Ult/l be admtlUd on IAI8 paDe al lM rak oJ 
$1.00 pw Um for eacA lnurllon. BnorfltnD8 rna, 
head adoerUumenlll at 1M BOrne rak oer Um bll _ 
uremenl. a8 1M �lkr."rU8. 

A. 

S. CAME����:�;:�t· �  "Tho H:arrison B oilor." street. New York City. 

Steam Pumps, 
Adapted to every possible 
duty. 

Send for a PrIce List. 

RANSOM SYPHON CONDENSER perfects 
. and maintains vacuum on Steam Engine. at cost of 

Olle per cent Its value. and by It. use Vacuum Pans are 
run with full vacuum without Air Pump. Send to WM. 
ALLEN. 51 Cilardon St.1• Boston. for a personal call. or 
hc Compa�y. at BUll'alo il. Y .• for a circular. __ MACHINERY for grinding 

TooJ8 and Metal8, gumming SaWI, 
cleaning Castings. grinding Planer 

. 

. Knives perfectly straight-unequal· � ed for the sterling quality of Ita 
material and worl<manshlJl. the duo 
��Wlli8iw'!rWl��'D����OM' 

PANY. Woonsocket. R. I. 

TWO � New York PLASTER WORKS Potatoes · �ANUFACTURERS of Calcined and Land Plaster, Marble Dust , Terra Alba, &c. &c. Our 
EXTRA EARLY VERMONT ... Ten Days Ear· DOUBLB EXTBA. Plaster Is ufUlUrpaaHtI. Every B�rr.1 warranted. 

lIer than Ear!y Rose. EBormously rroductlve, and ur Quarries are In Nova Scotia. WORKS. 469. 471 & 478 CHERRY STREET. NEW YORK. 
of EXCELLENT FLAVOR. .,1 per lb. ; 4 pounds _ 
by mall. postpaid. for $3.30. ---- -----
COMPTON'S SURPRISE. 8�6 Bushels to MORRIS, TASKER & QO., MAHOGANY the Acre. A little later than ,Early Rose. Equal In MANUFACTURERS OF . 

quality. 83 per pound. by mall . postpaid. , AKERICAI CHARCOAL IRON 8:l00 will be awarded. as PREMIUMS. to those who 
produce the Largest 3:'antlty from one pound. De· 

;f:!
p.,tlil'of!�g����e�

f
t� a'll�

bove. with list of SOO varle· 

Illustrated Seed CataIo&,ue, 200 pages. with Col
ored Chromo, 25 cents. 

BOSEWOOD FUNCK WALNUT SATIN B n .... . Ib s. WOOD, KUNGARJAX ASK, CED�B, ETC. o er .&. u e Large and Cholce St,'ck Foreign ud Domestic WoodB, ln 
VENEERS, BOAR� AIm PLABK. A New Tomato. the " ARLINGTON." Early, solid 

and productive. PrIce. 25 cents per packet. 

�3 Park 'ia�: BLISS &; SON�ew York. 

Send lor Descriptive Pamphlets. PrIce LI.t •• Terms to 
Dealers, etc. 

H. W. JOHNS, l����l New (?&'lisS�Rl!tf?�:w\��' eor. 

WROUGHT-IRON TUBES 
AND I'ITTIlfGS, FOR GAS, STEAM 

WATER, AND OIL. 
IF'Steam and Gas Fitters' Supplies. Machinery for 
oal Gas Works. &c. &c. 

NO. 13 GOLD ST .. NEW YORK. 
--_. __ ._-----------

Impo
�iM�.r:lw·e:kl� � co . 

O1Hce. Mill and Yard. j86 to 200 i.ewls t., cor. 6th. E. R. 
Branch Salesroom-170 � 17� CeDtre St., N. Y. 

Orders by mall promptly anll faithfully executed. 
IJI"'Send for Catalogue aM PrIce List. 

LU'MBIIBMBR, 
Replace yonr old Sash with our Improved Mnlay Saw 
Hangln�s. and thereb�ncr.,.,e the catting capacity of 
r:�. ml I from 

1�M*RIs8j
r .rrli�g�����'l,�r::.�: 

The HuntoOD Govel'Dor 
Write .us for llIu.trations and certUlcates. In CQ1I.8lrtlc· 

lion. prl"clp�. and operation. It 18 unlike any other. 2000 
in use In every branch of mannfacturlng. J. AUGUSTUS 
L YNClI & CO .• Prop·r. and Sole Manufactnrers. Boston. OOVERING for BOILERS 

ASPHALTE ROOFING FELT. AND PIPES. Superior Quality. First PrIze Am. InStltn:te Fair. VAN TUYL MF'G CO .• 528 Water St" N. Y. 

.A WELL tested article of good. thickness 
and durability. lui table for Iteep or flat roofl ; can 

e applied by an ordinary mechanic or handI laborer. 
Send for circular and sample. to E. H. MARTIN. 10 
Malden Lane and 9 Liberty Street. New York. 

Wa l t h am Wat ch o s  
!lor 1873. 

WE contlnne to sell these popnlar Watches on tbe 
most liberal terml. We send single Watches by Express 
to any I'art of the country. no matter b�w remote, 
with bill to collect on delivery. with the prlvlle ... of 
opening the package and examlnln&, the Wateh before 
paying the bill ; If not satisfactory It neell not be takeal' 
but can be returned at our own expeDle. 

Every Watch Fully WarraDtedr. STEAl[ ENGINES, 
PORTABLE & STATIONARY. 

" THE B:£8T, CHEAPEST, MOST DURABLE." 
I __ •• d Clreulv Saw MlII •• Screw awl Le1!. 8eI. rF' Sen4 for C\rcular. 

1JTI(lA. ..... BA.. IIl'fGINECO •• 1Jtlca� N. Y. G. tl. YOUNG, GBNBJlA.L AGENT • .. 4!J Cortlandt St .• New York. 

111,011( wruMSHIP BUILDERS. 

NEAFIE & LEVY, 
PENN WORKS, 

B O W  A B D &' O  0., MARIII:\Cj.��Rt"UnI'N\�hrNDd,UILD� 
P ELPHIA. PA. No. 865 Broadway, New York. IF' F O R  S A It E-

• ...Ml--

In add.tlon to low price. we oll'er eTery'tiW1ItleIIJeDt to 
purchasers ; every Watch that we send out II Aret _ 
fully regulated by ourselvel. and we pack th_ 10 t1I6t 
will go safely to any distance ; and. a8 we will ref1Ult 
the money for any Watch that Is not satllfactory. theN 
I. no p8sslble I1sk In dealing wltb us. Full Information 
given In onr Descriptive Prlce·Lllt of the varlOnaara_ 
an<l slzes. also of weight of caees. We send It free to all 
wbo write for It. Every one who Intends to buy a 
Watch this year should send for It and read It. 

When you write ior the PrIce List. please mention you 
saw this notice In the ScIENTIFIO A1llIBIOAN. Address 

pneumati�e�:;nJin�ater and �����l��������t!�!������!f��nl8 Manufactured In all s!zes from 6 t�ches upwards. made new. Works adapted to bulldlnp: Cars and all kind. of 
of thin veneers of wood. saturated In asphalt. Two sec. Machinery. Present proprietor desiring to retire from 
tlOD8 of a 21 Inch pipe Joined together and submitted to active business wlll se!1 entire property or partlnterest. 
a hydraulic test In presence of a Committee of civil and Address G. W. CALKINS &; CO . •  Cleveland. Ohio. 
mechanical engineers, sustain a �re.8ure of over 000 Ibs. 
��:�'1::t'1.
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by sleeves. made of the Bame material. no lead Is reqnlred �':,� j.:'���ed 
I
�y:

d
g::t

n
g: gg{d�

d
i.:'::i'e!.'tt:�i r.:'i�

e
�I���:: 

• tren�thci dura bill¥. and cheaf,nesa. It has been success· 
fn

8rF�bl
n "l:;w 

T��k. ,¥�o]�\Jl1EalUJrsliilf�'ATED 
PIPE WORKS." No. 17 Cedar St •• Room 10. New York. 

Steam & Water Gauges. 
Steam Gauge. 4 In . . . . • • • • . . . . . . • . . . • • . . . . . . . . . . . . . . . . . .  $4.50 
Water Gauge No. 1. COm&lete . . . . . . . . . . . . . . . . . . . . . . . .  4 .00 
T
� ���ri:e��:�rwo����� ln .• for . . . . . . . . . . . .  8.00 

AIRo Manufacturers of $n.oo 
Patent Glass Oilers, 

For Shafting. Engine •• and all kinds of Machinery. Guar· 
anteed to ·save 75 per cent of 011. Endorsed by the lead· 
Ing ManUfl�l.r:&%r�u�8'b,¥.

t�t"o��ns
ti.:New York. 

Send for Catalogue • .  

SUPIIll-BIIA TIIBS 
Save fnel. and suPpJ.l' DRY steam. Easily attached to 
any boiler. HENRY W.BULKLEYA Enldneer. 

98 Liberty .. t .• New York. 

"'-meters 
FortestingOvens. Boller 

.. , .. v • tlues, Blast furuaces. Su· 
per·Heated Steam, 011 Stills. �N��dr��sBUL

KL.E
Y. 

98 Liberty St., New York. 

KIDDER'1iI PASTILES-A Sure Relief for . Asthma. STOWELL & CO. Charlestown. Mass. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S . 

lL\lIfUFACTUBBBS. TUlfTO., ]I'. J. 

FOR Inclined Planes,Standing: Ship Rig:ging, 
Bridges. Ferries. Stays. or Gnya en "l>errlCb & 'Cranee. 

P�ltlu��
s
orC'�p

C�� s"
f
e��fnfe:rl�,!�:.;�h:�f. 

Ing Tope of all kln� for Ulnes an' Elevators. Al,pll for 
��:�:fer.,';.

In
Mn�:ls:rO� �i
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O
�:I�' Rop�s. fo.l 

arae Itock constantly on hand at New York Warehouse. 
No. 117 Liberty street. 

® 
UnlO� Stone Co., 

. 

Patentees and Man1lfacturers of 
, EmeryWheel.& EmeryBlock. 

In "'ze anft Form to Suit various 
. • GRINDE�

c
:�'W�IU��U:R�. DlA. 

MOND TOOLS. and WOOD'S PA· 
TENT KNIFE GRINDER. 

�&'"e��!
n
�nf:fs�

r Cnttlng. Leather Splitting. and all 
OFFICE, 11EXCHANGE STREET. Boston, Masl. 
BRANCH OFFICBS !  w. S. Jarboe. 98 Liberty StreetliN. Y., 5 002  Commerce Street.Phlladelp la,Pa. 

IlTSend for circular. 

PORTLAND CEMENT, 
OF the well known manufacture of John 

Bazley White & Brothers ... London. for sale bl . JAMES BHAND. 5Ii CIIII' St .. N. Y. 
A Practical Treatise on Coment furnished for � ccntl 

AMERICAN 

No. 1 Ferry Street, corDer· 
Gold Street, New York • 

JI.A.lIfUFACTUUB8 OF 
Patent Movable Toothed 
CIRCULAR SA is, 

Patent Perforated 
Circular, Mill, 

AND 

Cross-cut SalS. 
I7'Send . for Descriptive Pam· pblet. 

TRON PLANERS, ENGINE LATHES, rr. DrIll •• and .ther Machinists' Tools. of sy,erlor qual· 
tl�n 
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ING CO •• New Haven. Conn. 

PETER COOPER'S 

Rofinod Boats' Foot Oil, 
I.I'OR I.I'IRST CLASS MACHINERY. 

--0--
It contains no gum or acid. and Is warranted pure and 

e��':,:�:I�
e
::�W�J�ilng Slip. New York. 

- , 
I h f t l l l 0 1 H l  j )u in f ed 
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- ---- --� - --- - --
Boilers & Pines covered 
;.,t:� ·��!ro�t;,?�ur::,.!:TINa; 

.. saves 25 per cent la 

Asbestos Felting Co. 
No .. 316. 318. 3�, 3!Jll, Front St., Nt �. Ir Asbestos In an quantlt.les anel qUAlities for .. e 

'I'BS T A:NITII 00., 
INVENTORS & BUILDERS OF SPECIAL 

MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS. from l in. to S feet In dlam· The TANITB EXBRY WHBEL Is raplaly taldng the place of thej/� and tbe Grindstone. If you wl.h to mak� 1m. 
r,;:�'iI,::��

s
u��:

r 
::t;.

t
:Zi. F';��'iiiD��1 ':'n:��f. th� .avtng on Fi�-J..�bor. and 'lfJaqt8. Ajudlclons UBe of Tanlt .. Emery .. neels snd Grinding Machinery: will m07e thaa r:say the cost In thll year'l work ! N othln(! 

:sl�'��1t� E':rie:! {:;=." �t����t��
ea

g�:r.
d �U�C�\� are steel. and each mlnnte's nle Injure. ftl cu�tln, edges. A TaDIt" Emery Wheel _vel' &'1'0 ..... dal I Em· eryl. a snbstance harder than any me",l ! We have lately Introdnced half a dozen new Fc!t les of Macblnes for Emery Grinding. PrIce. : e1n • 150. e«I. ''10. fl'5 • •  � .  �. $110 • •  125. A"� $175. Send or Circulars and Plioto. graphs Ie! 

The TaDlte 00., 
Strondsbul'&', Monroe Co., Pa . 

Bradley's Cushioned Hammer 
Is .. great Improvement over all other Helve Hammers : 
It has .0 ma.ny valuable and useful devices for common 
:lnd 8wedge." work, besides conveniences tbat were be· fS!: �an"k
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WAT E R  W H E E L  

31 1 L\\ � � L �' c l t K L E  M F G  CO :JAl �, I ' �  C 
Machinist's :L'oots, 

EXTRA llEA VY AXD IID'BOVED. 
LUCIUS W. P�!!

lt
!9!�FACTURER 

Warerooms. 98 Llbert����'lftl�;I����\gent. 

NOYE'S MILL FURNISHING WORKS 

Burr ]" m:::'''n�����tl't,l�
h
�IN�

I
��'hfi;:��ini.?v..�:�� 

Mill Picks. Water Wheels. Polleys aBd Gearing. specially 
adapted to tlonr mills. Send for catalol(ue. 

J. T. NOYE & SON. Bull'alo. N. Y. 

The fact that thIS shaftln", bas 15 per c.· •. t !!reater 
Strength. a tlner tlnlsh. andls truer to gage.than any other 
In 1Ise. renders It undonbtedly the most economical. We 
are al.o the sole manufactnrers of the CBLBBBA.TBD COL
LIN. PA.T. COUPLING. and furnish Polleys. Bangers. ete. 
of the most approved styles. PrIce lists mailed on appll· 
cation to JONES & LAUGHLINS Try Itreet, 2d and 3d avennes. Plttsbul'ldl. Pa. 

190 S. Canal st. ClilC)l!gO. 
IrStocks of thle Shafting In store and lor sale by 

FULLER DANA .. FITZ. Boston. Mass. 
GEO. RACE & CQ.,.�l26 Chamben street. N. Y. 
PIERCE & WHALll'IG. Milwaukee. Wis. 
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