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HENRY CAREY BAIRD & CO. 
INHL'8TRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 

�1 0 ""aillut :ooiol •• Philadelphia. Pa .. V.�. A. I 
IT Our �ew alld Revised Catalogue of Practical and I 

Scientific BookE, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole coverlDg every branch of Sci
ence applied to the Arts. sent free and free of postage 
to any one in any part of tbe world wbo wiD furnish bis 
address. 

Cb¢ Pbilosopby of Sti�nt� 
Popular Scientific Lectures by 1£rnst Mach. Seud for 
circular i"o 10, for full particulars and sample copies of 
periodicals. tll'EN VOUItT PUB. VO., Chicago. �ou will be surprised :��t;;"ctid 

�- rE���:nf; gl iIsHr!alJi�N�aK!rTs�l;�� 
to its hIgh standard of excellence typO-� ' /  gra phicall y. Full of well written articles 

iE... ,,:[ and valu!lbl� hints for every department 
� 

¥�rt�!:���t:s�ffiThe ��n�
e
���� $ci�� 212-214 Monroe Street, Chicago; 197 Potter 

Buildi�_lg, 38 Park Row, New York. 

J ,itutifi, !mtri,au. 159 
"THE • • • •  DEN S M 0 R E .. THE WORLD'S • • • •  "TU 01 A HOM [ Electricity, MechaniCS 
LIGHT RUNNING" GREATEST TYP EWRITER." a 

T [ & Stedlli Engineering The Densm!,re h!,s the most convenient system. of scal<:s. There is By our une ualed Correspondence Metbod. E I.EC. no guesswork In uSing them. They do not go up In the aIr �hen you TRJC A  L XI'PAUATUIS FUH N I'!'iHEJ) without �urn the.platen to inspect the work a,!d need. them most. Wlt'.t work! extra cost. Speciar proposition now open. The Scientific In full . sIght, you e;a!, move the carrIage WIth ease and certainty to Machinist Co., 51.52 Blackstone Bldg., Cleveland. O. any pomt of the wrIting. I ____ � __ ___ _ 
SUMMARY OIl) SUPERIORITIES ESTABLISHED: Lightest Key Touch" WAX'!'ED. Genera] Agency. Location e�tablish�d, 

Greatest Speed Most Cunvenient Pap� Feed, Platens Changed the I and 20 yrs. bus. ref. Jos. Dnver & Co., Philadelpbla. 
QUicA'est, Handiest System of Scales. I[)r" Free descriptive pamphlet with I --- -- ---
testimonials from the V. S. Government and leading Concerns. I A (�Et'\:'l'S. H Trio Foot Brush." Sure seller. Send ad� 
DEN lSlllOItE TYPEWltlTEIt CO., 316 Broadway, New �York ,dress. we do tbe rest. GREEN MFG. CO., Boonton, N. J. 

The Success of the 
AMERICAN 
TYPEWRITER 
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SCRO LL SAWS 1o�c:e;,t';�ft8�:��in��d ����r ca.talogue. WUldDSOB Vo •• 8U Randolph St., Vhlcap 

Shorthand bv Ma'il Tboroughly taught by :re
�, wrters. Catalogue andjirst 

lesson l?ree. Potts :Shorthand College, Williamsport, Pa. 

I C E MA CH I t\"E�. (;Ol'Ji!il� Enuine!il. Bl'f',"'f"l'!il' a1lci ButtleI'�' Illa{'hincl'},. THE VILTER MFO. Co., S99 Clintor.. Street. Milwaukee, Wis. is due to its capacity for dOing the best work, and lots 
of it. 

7500 of tbe New lllodel No. � sold sincelast July. 
It is simple, durable and always goes. 
In .combination with the Duplicator 150 copies can be 

made in one-half hour. 
or Send Jor handsomery illustrated catalogue to 

-- -- - - ---- - -- - - -
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32 to 38 South 6th Street, BROOKLYN, N. Y. 

STATISTICS OF THE UNITED STATES. THE AMERICAN TYPEWRITER CO., MANY ���TS OF MANY �It��� FOR 
Catalogue • • • • •  J. H. ItUISHTIIN, Canton, N. Y. -A bstract of a work by Mr. Henry GHDnett. �iving some 

remarkao1e and little known facts that tell of the growth, 
the present condition and the reS{)Ul'ces of the United 
States ('ontained jn SCIE:-\TIFIC AMRIUCAN SUPPLE
MENT, No.1 U 11. Price 10 cents. 'I'D be had at this 
office and from all newsdealers. 

Automatic Circular Rib 
'--Knitting Machinery 

for all kinds of Ribbed G-oods, Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts, and every ... 
thing known to the trade as ribbed goods. 

SNYDER & FISHER, 
LITTLE FALLS, N. Y. 

VAPOR LAUNCH. 
Engine and helm controlled 

from bow. Latest improved and 
only 12 to 1 motor now ready for 
tbe market. 18 to40ft launcbes 
2, 3,5 and 7 b. p. No licensed en
gineer or pilot required. Speed 
and l4ajety guaranteed. No dan
gerous naphtha or gasoline used. 

\1 

Marine Vapo)' Engine (;0 •• J eJ'�ey City , 

l�t'O 75 horse power. For Propelling Boats of all kinds. 
C ����fe ��i!8t���t�b�� }����V'ed�Yn L4���::�f:rn���

r, 
ar Write jar illustrated catarogue. 

t;LOHE GA,. E!\ (; Ii'i E CO .. 
Merion Avenue & 49th Street, PHILADELPHTA. PA. 

The Chicago Gas & Gasoline Engine 
The simplest gas and gasoline 

engine on the market. Has no 
e lual for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strengtb. Catalogue sent on 
application. 

MA)Jl!}'ACTUHBD BY 
J. J. NOItIlIAN CO., 

48 H A" South Clinton St., 
CHICAGO, ILL. ---

•.........................•.............••••...••.••. , 

i FOOT POWER LATHESI ================================== 5 
For Electrical and Experimental : 

Work : 
Gunsmiths and Tool Makers : 
General Machine Shop Work : 
Bicycle Repair Work C 
L�Ii�e�r�e

p��::=]! 
::. Elegant in Design : 
• Superior in Construction : : I • CATALOGUe : : THE BEST FOOT P�THES MADE FAEE : 
: i : W. F. & JOHN BAR.NES CO. : : � 
i 1999 RUBY STREET, ROCKFORD, ILLS. 5 
t .................................................... : 

�����b- Durable-Easily Applied. � This roofing is manufactured 
from natural Trinidad aspbalt 
materials, and Will not dry up 
and become brittle under ex
posure to the weather as coal
tar rootings do. ar Send jar 

free sample ojrooj 12 years old, 
with circular and prir-e Hst to 
WAItItE:o< CHE,UICAL 

&; lUl<'H. (:0 •• 
S,;j "Ful£on !Street, 

�elV Yorl,. lI. S.A. 

Reagan Feed Water Heating, Water 
Circulating and Shaking Grates 

for Stationary, Marine, and Locomo .. 
, ' "  tive Boilers. AGENTS WANTED 

in all parts of the United States to 
manufa����J f�t,J�t�ro����

lty. 

Water Circulating Grate Co. 
Manuf's and Sole Proprietors 

GE"ERAL OFFICE & WORKS, 
Filbert St., PHYLA., PA. 

'I'H�� MODERN ICE 
Geo. W. Polk. A new and valuable paper, containing 
t'nll, practical directions and specifications for tbe con
toil ruction of the fastest and best kinds of Ice Yachts of 
t he latest, most approved forms. Illustrated with en
I!favings drawn to scale. showing the form. position, 
and arran!!elLent of all the parts. Con tamed in SCI EN
T[j!'IC AMERICAN SUPPLlt�MENT, No. 624.. Price 10 I 
cents� '1'0 be bad at this oftice and of all newsdealers. 

267 Broadway, New York, N. Y. 

THE NEW :�� t�t �t;��1: 
EPARTURE �n.;'�\b:1 

BELLS �iit�er���e
S��l!� 

I and prices. Send postal for 
bouklet to '1' II E NE W II E
I'AItTl]UI<; IU;LL VO •• 
':l10 North iliaill �1I'eet, 
nri�tol, (;OIlU., (.,T.�. A. 

ACETYLENE GAS AND CARBIDE OF 
calciumT-Ali about the new Hlumimmt, its qualities. 
Chemistry, pressure of liquefaction, its probable future. 
experiments pertormed with it. A most valuable serips 
of articles, giving In complete form the particulars of 
this �ubject. Apparatus for making the gas. Com.Hined 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
1004,1007 1012,1014.1015, 101ti. 1022. 
1035 and 1d3S; also SCIENTIFIC AMERICAN, Nos. 
13, vol. 72; 23, vol. 73; and 1, voL 7� Price 10 cents 
each. To be had at this office and from all newsdealers. 

EMPIRE:----
• BOILER CLEANER • 

---COMPOUND 
'Ye non't OfJp1' Grntnities. but our 
Circular win tiVe you the information 
that

'r �,l)IU C� }.; .f�{t ��l �� V1r�:'��: 
1j{a1z�a��gnf1JWgc¥;�s% �i� �a:ft�st 

OFFIt.:E: 
Kemble Bldg .• 19 Whitehall St., N.'\'. 

MESSRS. MUNN & CO , Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
w��i!l�bl:�y 

i
�ri���Oro K[ii��

bg C�� 
8'ommunications strictly confiden-
t�; tO�b�:fndrg�� ��nf�;�ts and 

PATENTS 
taken through Munn & Co. receive 
special notice in the ScienNtlc Amer .. 

���;'nit�i
fll�����t�, ii".:;.

ef6� I�::i 
Circulation of any scientifiC work. t3 a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 

'W!1liil�(nllh;1 
GAS ENGINES & VENTILATING FANS 
The best Motor in the world for driving al1 kinds of 
light machinery, noiseless. neat, compact; invaluable 
for blowing church organs, running printing presses, 
����pe�i!�tc�

e
¥�i�as���l���IJc�v���:�d ��:�e�3:J 

by water companies everywhere. Address for circular. 
Raclut8 Water ll'1otO.r Co., Newark, N. J., IT.!"II.A. 

Eclipse--
Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Running, and far the �implest 
Hand or Power Separator on the 
market. ar Aqents Wanted. 

INCUBATORS 
nrooder�. Vegetable and 

Clove .. f'ntters. 
BONE AND nItA IN lUlU,S. 
A complete line of poultry supplies 
at lowest prices. Green cut bone 
will M A K E HEN,.. LAY 
in Winter 
and pro
duce fertile 
t�i��i�g. 
Send 40. for 
��l�l�lIe

a
i�� 

formation 
on poultry 
raising. Absolutely 
Peerless Incubator & Brooder Co., 
516 "A" Ohio Street, Quincy, Ill. 

For $1 currency or stamps, we will 
send by mail postage paid, 

��n'n �Cup 
OurlOto 75 light Dynamos are 
pronounced a success by all 

. who have them in use. Hi�h 
grade, compound wound, self .. 
oiling, self-aligning bearings, 

high efficiency and great durability 
guaranteed. Lowest prices. Do your 
��)�!t��fa��!�����i���qc�:� 
plete plants furnished. 
ItOTH BHOS. &; CO., lllfl"s .. 

30-34 Markel Street. 
Chicago, III" U. S, A. 

R UST PERMANENTLY PREVENT�D 
on Machinel',l',Tools.Guns and Cycles with 

-MANNOCITIN-
Leading R Rs andFac10nesuse,I 

a.GOETZ E .Sole U S.Ag12 , Whl1ehall SI NY. 

C. L CHAPMAN SEPARATOR WORKS, .;� DEAFN ESS ],ITTLE FALl,S, N. Y. � � U USE GRINDSTONES?I'� .
and �EAD NOISES relieved by using 

[f so, we can supply you. All sizes e Wilson s Common Sense Ear Drums. 
",nHlIt ... ! and tllIJIIOlll1tf'd. �lways Q New scientific invention, entirely different kept in stock. Remember, we Plake a in construction from all other devices. Assist the deaf '3pecialtyof selecting stones foraH spe- when all other devices fail, and wbere medical skill has Cial purposes. IT' Ask for catalogue, given no relief. �afe. comfortable. ana invisible; no 
'I',� CJ,EVIC�,A

.
l"J) ISTOSE 1:11. wirWfl��i��a\�:1cYFentln�fit'M�rifJ'i'.r.��etC/), 2d Floor. WIlshIre. Clevel!lud, O. Loui�villl! 'J'rnsi Co. Building, LOU1svillet}l:Y.", 

�"""� � TUBULAR 
DRIVING LAMP. 
J� -!:iflh�o��fo�

e�:j�rO�;;t. 
IT gives a clear, wbite light. 
IT is like an engine head-

light. 
1'1' �i�'i.'J���!/�io"�¥i�t 
IT burns kerosene, 

Send jor book (free). �R. E. DIETZ CO., 60 Laight street'=:JNeW York. 
Mention this paper and. get special discoTMtt. 

�.ESTABLISHED 1 B40 •• 

J,lr lUentl.On ans paper, Q.Q.d 1122 Broadway, l ... ew ,"ork 

SMALL MOTORS for All Purposes, I:be best manufactured. Specially adapted fo 
all kinds of light work) seWIng machine outfits 

_ � toys, dental drills, Jewelers' lathes. models� (;7� etc. Send for Catalogue. The I.E \ VI'r'l 
� M:l�g� a�r ·E]���ta�

ct
3��al�fe�e

i
t
�� ��--� c

�
� IllitcbeU I"t. I'BOVIIIENCE, It. I. 

MANUFACTURE OF BICYCLES.-A 
very comprehenaive HrtinJe fllVing the det<lils of con
struction of every part of these vehicle8. With 15 en
graving8. ContRilJed in 8CIESTIFIC A)1EUTCA.N SUP
PLEMENT. No. 90S. Pnce 10 cents. To be had at tbis 
office and from all newsdealers. 

cihai� n"" EL TI N G of Various Styles, ELEVA TO R S, CO NVE Y DRS, 
COAL MINING and HANDLING MACHINEItY • . � . The JEFFREY MANUFACTURINC CO'I COLUMBUS, 0, 

pro Send for /ate Gatalogue "G." Brancbes: CHICAGo-NEW YORK. 

© 1896 SCIENTIFIC AMERICAN, INC. 

DRAUGHTINO or SURVEYI l"G taught 
by mail. Earn $50 to $100 

a month Positions secured. 2c. stamp for cata
logue. Black Vor. ISchool . Baltimore, IUd. 

'[�tt�,,� TYPE WHEELS. MODELS &...EXPERIMENTAL WCRK.SMAll.MAtHIHER'f NOVELTIES & ETC. NEW lORK STENCIL WORJc;& 100 NIUi5AU aT N."T.-

IDE A S :�:: ��i1��!�� I) �LIJ(��s���t�u����l?b�s �;�� Correspondence and sampie orders solicitcd. 25 years in bUsiness. (�al'(lnlll &; �()II. �h Jobn t'lt., New York. 

Engineers and Firemen ���g",;;;1�b�E/���� 
taillIng a list of questions asked by a board of examin� 
ing engineers. Stroruberg Pub. Co., St. Louis, Mo. 

TURBINE WATER WH EELS. 
SEND FOR PAMPHLET. 

.JA.MES LEFFEL & (JO •• SJ>rl�eld. Ohio, ·U. !!. A. 

DEAFNESS & HEAD NOISES CURED by my Illvi�ibleTubular Ea1' Cushions. Whispers heard. 
Warranted to heJp more cases than aU similar dedces 

f. Htscox OnI��:iB:'d�:�� N�
r
y �s l;����:�:k�f ��I:o�?FR EE 

S Incubators�Brooders 
- Best in the world , hot water, pipe system, Win 

. hatch chicks whfm other!; filii. Catalogue Free. 
Shoemalie!' Incubator Co., }:'reeport, III. U. So A. 

\1SHOEMAKERIS POULTRY BOOK 
9 6pages, printed i n 6 colors. Birdseyeview 
of largest Poultry Farm. Tells all about 
Chickens, Prices of same, their Diseases, . remedies,poultrybuildings,etc.; finely illue-

trated. Prt •• onty16 •• Co C. SHOEMAKER,Fre'port,Dl •• U.8.!, 

INCUBATOR. 
A Catalogue of 64 pages. Gives full 
information of cost of raising pou]
try and at tbe least expense. Tile 
book iswortb dollars to you. Address 
A. F. Williams, 61 Race �t., Bnstol, CODD. 

VOL�EY W. MASON & CO. 
fRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

l'ItOVIJlESCE, R. I. 

WOODEN TANKS. 
For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood '(lanks a specialty. 

W. E. (�AJ,])WEJ,L (:0 •• 
217 E .  Main Street, Louisville, Ky. 

FIRE BRICK ��� p
A
O
liES, 

• • • 0 • • • ar Send. for Prices and Catalog"e. 
IUtOOKI,YN FIRE BRICK WORI�IS. 

SS Vall Dyke I'Otreet. BltOOK I,YN, N. Y. 

,� T'E'LESCOPE:�NDFOR � CATALOGUE 
W.& D. MO G [yo 

. • BAYONNE: CITY. N.J. 

§L�s�n�to�I�E't. 
HOLD UTENSILS. ,18.00 a week sure. Address
Beveridge Mfg. Co •• P. O. 728, Baltimore,Md. 

EPG-E "rc>c>x..s 
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quarries produce a large variety of grits . 
suita.ble for grindine any tool. 
1lJ� ;�!tft" �'�� ���(�so1f;��� i�lf�r�'�:����e, 
GIL'f<"l'()N ""I'ONE COJII'AN\", 
No. 80 Itiver Street, GRAFTON. OHIO. 
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l' J' "Air Cushion" Rubber Stamp$ 

AJ,WA YiS llIAKE A Goon I'RIN'I'. 
Stamp, Stencil and Seal Supplies, 

Wbolesale and Retail. 
'1'HE It. H. SlUI'1'H MFG, CO., ......... 'D.. 

8pl'ingfield, Mass. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES,SEND FOR CATALOGUE 
TO CHAS BESE.LERMAKER2IBCENTRE 5T. 

NEW YORK: 

��New Idea in Trunks 
The Stallman Dresser Trunk 
is a portable dressjng �ase. 
with drawers instead of trays; 
the bottom is as accflssible as 
the top. Costs no morll thaI} 
box trunk. Shipped C. O. D. 

'i' with privilege to e�amine, 
2c. stamp illustrated catalog, 

F.II.STALLMAN. 61 W.Spring St.,Columbus.!). 
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