
IIIUII1\--'ltY RATES. 
Intllillp Pa2'f". f>neh iUl'Ie ... ion • • . it') cenrM n lin� 
Bart,; P:l!:"t', f":It'l1 ill!llf"I"UU'h • - 51.00 a linfo 

pr- For ,\lome classes oj Aave'rtisements, Special and 
Highe'r I'ate.s are required. 

Toe ab�)ve are cbar,zes per agate line - about eight 
'\Vorus per Ime. This notice shows tbe widt b of the line, 
and i8 set in agatp ty:'e Rngravings may head aever· 
t I�emellts at, the same rate per agate :ine. by measure- ! 
ment, as the letter press Adverti:,ement8 must bl' 
re3elV'ed at PublicatIOn Office as early as 'J'hursdll\ 

I murnmfl to appear III the followmg week's lssue. 

[ribUnt � BiCYdt 
Tested and True. 

The En.ie, t Rllnni,"r 'Vhf'''' in the World. 

� Send for Catalogue. 

THE BLACK MFG. CO., 
HALF A CENTOR Y UF CYCLES.-AN 
illtere:"LiIl� histflr:r (If the cyCle fron! ilsorU!1n up to tile 
pre.:ient Time. 'rile t1r�t crank.urlven bicycle. 'l'he 
., lJ"ne-gnaker" and its SUCCe!!�III'S. 'i'he tricyclp-. The 
modern wheHI. Crcle lJl1ilctirH! a science. Points of In!
pr"'·f"TlIpnt. The nrieillllaf'ctire. A hand HrH1 fnot c\"C'Ie. 
With 9 illustraUons. Contained in S CIFNTIFIC A!\1 ERI
C."N SUPPL�:\IENT. No. J n j''!. Price 10 cents. '1'0 be 
bad at this office and from all newsdealers. 

Typewriter 
__ Patent 

This company owns Letters 
Patent No. 5.')8.428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the lme of 
print, or in WhICh a duplex or 

cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

'GE"TS WANTED FoR FINE TOOLS IN E'/£RYSHOP. 

,. C�T:�'���R U.H.BESLY &: (;0. 
'ANDAGENCY. CHICAGO, ILL.U.S.A.-

Cumputing Figures 

hard��kt
i�!r�1 ��Yrkh����� 

The Comptometer makes it 
easy, is twice as quick, in
sures accuracy and relie,:es 
all mental and nervous strain. 
Why don't you get one 1 

Writs trw Pamphlet. 
FELT .. TARRANT MFQ CO. 

t52-I§O ILLINOIS ST •• CMICAGO. 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters

Patent :1\0, 463,569, granted 

to Emile Berliner :\o\'em

her 17, 1891, for a combined 

Tclegrarh and Telephf)ne, 

co\'ering all forms of 

Microphone Transmitters 

or contact Telephones. 

J citutifi, !tnttieau. f SEPTEMBER 26, 1896. 

No DIRT. No SMOKE. No NOISE. No LICENSE. ABSOLUTELY SAFE . I Th $5 00 
PtnnsylOania Iron Works eompany : PO�T KO;AK 

BUILDERS OF THE 

"GLOBE" GAS ____ _ 

• . •  AND 0 

GASOLINE ENGINES 
FOR STATIONARY AND 

MARINE SERVICE. 
LaunclJ Wllll �-1. H. P. "liJotJe -, }l�llgllle. properry of 

F. 11\ Milne, Island Heights, N. J. nr Cata!O(Iues and Prices on appiicatilm. 

Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S .  A. 

"- HAVE YOU GOT OUR CAT-
ALOGUE L FOR 1896 OF 

CAS AND CASOLINE STATIONARY ENGINES 

CASOLINE TRACTION ENGINES 

(:OMBINED ENGINES AND PUMPS 

CASOLINE PORTABLE ENGINES 

US' Eil' ANY PLACE 
BY ANY ONE 

. FOR ANY PURPOSE 
CHARTER GAS"ENGINE CO., Box 148, Sterling, III. 

'l'bil'l Ooo.te W1Ud. :steam. uc Horse 
PowEr. We oUer the 

WEII""l'EIt � actual horse power 
GAS ENGINE 

for!ii: 1.)O� less 10% d iscount for cash. 
Built on intercbangeal1le plan. Buit t 
of best material. Made in tOtR 0 f leO 
therefore we can make tbe price. Bo x-

�?a��r
f�:l����tG:s�fi��. �O) p oun ds. 

� Write jar Svecial CataloGue. 
W�: n ... ·I'ER ,\11<'(,;. 141. 

HIT4 West I5tb Street, CHICAGO 

are tbe E:I stern Agents for the 
WEBSTER GAS AND GASOLENE ENGINES 

They keep all sizes in stock, and can show them in 
operation. liT Cat alogu,es free. 

J [SSO P'S STE E LTHB\�\RY 
FOR TOOLS. SAWS E:TC. 

WI!! .JESSOP & SONS L!g 91 JOHN ST. NEW YORK 

BRISTOL'S Recording Instruments. 
Pressure Gauges, Vacuum Gauges. Volt

metl'rs, Amperemelers, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for tbemselves. 

�e
v
n1�&n �s�r

a��e
t�tal�UI�����nj���i:C�� 

lar,,; and Specimen Chart. 
The Bristol Oompany, Waterbury, Conn. ------- .--.- .------- --

At I p' fiICYC'6S, W .. tcflea GU[lS, 8ugJ!:iea H�\rn{,1!8J 

rl C � S"W1D)t ,tachinpl' Orl?'mll PhnoB Sf.h�p,Toola 

4 
Scales

, 
of all v rietiea lUld JOOII other articles 

Lieu Iree CHICAGO SCAI.E Lo • Ch\c�go 111. 

PREISTMAN SAFETY OIL ENGINE 
"A thm 'oughly successful cmnmerc.ial En

oine using a SaJe Oil."-Franklin Institute 
No Extra insurance, No 

!='lteam, No Gas. No Gasoline. 
Reliable, Sate, �conomical. 
and Convenient. Chosen by 
Nine Goverp.ments. Used for 
nearly every purpuse. 
PHEISTMAN "" CO .. Incorp·d. 
,,30 Hou)'." Hldar.. PHIl.AHELPHIA,I'A. 

TOWERS AND TANKS 
PATENT SECTION AL 

ALL IRON TOWERS 
of 4 and 12 Columns, 

for 'Vllter WorkS!. ('itles, Towns. 
and Manufactories. 

, �V:�,�NT.,I���Srell"i,�!;;�����f Lb�L�::r.�!:(� PLAIN, ALL WOOD TOWERS 
I ;'.\IEHIl"A:\: 8.FPPJ.E.�JEYr can be bad at this oRice for 
I }U cenl�. AI�o to be harl of newsdeaiel's ir. all parts ot 

I.l.Je cuuntrr. ------------------------
SINTZ GAS ENGINE CO. 

GRAND RAPIDS, MICH" 
u. S. A. 

Manufacturers of the �illtz �tn
tiullal'�' alld .lIarhlt· 4; a JIll and 
'�n!Oi()IiIIf· 1<,11 1l1JU' !OI. Especially 
adapted for Boats and Electric 
LiJ!bting. Runs witb manut'ac
tured or natural gas - Boats and 
launches. Prices w ithin t.he reach 
of all. ItF Send for C'ata!o{Jlu. 

Mention this paper 

M
RVELOUS �LEASES AU. 

IGHTY LEASURE�· THE AR I N E ARTICIPATING 
IDGET ERSONSAND 

1It:t:/I·*.§AVE�� J{E. � £1161 fiLOt. BOILER.· LSMO o.c t�¥. CJJIt.. « .  ('I¥t. "", 
GIWID HAPIIl5011cIj)GAli ENE.&YAGHI' CD. 9SfHllNf 5i 

ELEVATED TANKS 
for Automatic FireSprinkler Plauts 

Manu facturers of 
IROS 8ud "'I·E�;l. TANH,S. 

Louisiana Red Cypress Wood Tanks 
a Specialty. 

W. E. CALDWELL CO., 
219 E. Main Street, 

LOUISVILLE. KY .. U. S. A. 

DORMAN'S 
VULCANIZERS 

are used all over the world. 
F.xcl us; ve Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,00), A 11 Starn p and Stenoil 
Tool!'! ami Supplies. Bras8 and Steel Dies 
for all purposes. Se als, Engravmg and 
Die Sinkin" of all kinds. Establisbed 1860. 

IT Send fOT Catalogues. 
THE .I. F. W. DORllIAN CO. 

121 E. Favette St., Bllilillltu'e, Md., U. S. A. 

SPEAKING of pumps. our catalogue tells why 
the nASON STEAn punp 

CAN'T HANC UP!� 
This can be said of' no other pump. 

© 1896 SCIENTIFIC AMERICAN, INC. 

EASTMAN KODAK CO., 
Sampl� photo and booklet 

for J'W03-cent .stamps. ROCHESTER. N. Y. 

TH�rh!t�!u�!h !��r��n8 ���!�E 
Tbe new Vier,or Vnpol' 
.�n a-i lie is tbe resultof more 
than lOyears' exp erience and 
pr�re� in thlshne. 
crea�t� Bfr�� �e�o f&;:�e�d 
stamp for catalogue and 
state size needed. 

THOMAS KANE & CO. 
M-66 Wabasb Ave., Cbicago 

THE - -

pr E�'I'A II "''''II Ell 11 .... ". 
The Most Popular Scientific Paper in the World 

Onl y $3.0U n Yenl'� I n cl uding Po�lnlre. 
Weeld}·.-5� �1I ... bel·8 n Year. 

'1'hili n'iflf'h' cil'cn In tf"tI aDd splendldly lliustrated 
papeL' is published weekly. Every Dumber contains six
teen pages of useful information and a larlle number of 
uriginal engravings of new inventions and discoveries, 
representin� Engineerm,v Works, St.eam Machinery, 
New InventlOns, Novelties In Mechanic�, �lanufactures, 
Chemi�try, F:lectricity.Telellraphy, Photograpby, ,,\l'cht .. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete lIst of Patents each week. 

'1'4'1'111'" uf :-On h,,"(�I·iJlrinl1.-0ne copy of the SCIEN .. 
TIFIC AM ERICAN will be sent for one year 52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of 'I'h .. ef� nulllll'" by 
tbe publtsbers: six montbs, $1.00: three months, $1.00. 

(' 111 hOi. Special rates for several names, and to Post· 
masters. Write for particulars. 

rrbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inSide 
of envelopeEl, securely sealed, and correctly addressed, 
seldom 1Z'0es astray, but is at the sender's risk Address 
all letters and make all orders. drafts. etc .• payable to 

IllUNN &: t:0 .. 31il IIl'1llldwny, i\ew VOl'k. 

--fi--

Jtitutitit �mtt'itaU Jupplrmrnt 
This is a separate and distinct publication from THE 

�CIENTIl!'IC AMERICA:", but is uniform therewitb to 
size. every number containing s1Xteen Large pages full 
of enJlravin�s, many of wnicb are taken from foretlln 
papers anc' accompanied with translated dpscriptions. 
THE SCI�NTI F] r. AMERICAN SUPPLEMl:NT Is published 
weekly, and lDcludes a very wide range of contents. It 
preseI:ts tb� most. recent papers by eminent writers in 
all th e principal departments of Science and the Useful 
ArtE, embracing Biology, GeolollY. Mineralogy, �atural 
History, Geograpby ArchreoloRY, Astronomy, Chemis
try, Electricity, Light, Heat, Mechanical Enjil'ineering, 
Steam and Railway Enf!"ineert£'g, Mtntn�, Ship Bullding, 
:\:larinp. EngineerinlZ.', Photography, Tecbnolojil'y. Manu
tacturinf;! Industries, Santtary Enllineerin�, Allrlculture, 
Horticulture, DomestIC Economy, Riography. Medtcine, 
etc. A vast amount of fresb and valuable Information 
obtainable in no other publication. 

The most important Engifl,eering WOT�, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLI!:M KNT. for the United States, 
f 'anada, and Mexico. $5.00 a year; or one copy of the 
�f'IENT]FIC AMERICAN and. one copy of the SUPPLE
Ml.NT, both mailed for one }"ear to one address for $7.00. 
Sin�le copies, 10 cents. Addless and remit by postal 
order, express money order, or cbeck, 

illUriN &: (;0., 3lil B.',mdway, Ne w  Yo,·k. --�--

C!"fl ·11· �"l·t· �Ul. ( IU g :!; ( l lOll. 
THE SVIENTIFIC AMERICAN BUILDING ED1TlON Ie 

ls�ued monthly. $2.50 a year. Sinllie copies, 2a cents. 
Thirty�two large quarto pa�es. formin� a large and 
flplendid Maeazine of Architecture. rich Iy adorned with 
elegant plate8 and JttJer flne engravlnlls, illustratioll tbe 

most interesting exampies ot modern Architectural 
Construction and allied subjects. 

A special featule is tne presentation in each numbeI 
of a variety or the latest and best plans for private resi� 
llence8l. city and country, including those of very mod· 

I erate cost as well as the more expensive. Drawings in 
, perspective and in coior are given, tOlretber with Floor 

Plan�. DeRcriptlOns, Locations, Estunated Cost, etc. 
The elellancp and f'beapness of this magnificent work 

have won for it the Lal'lu�st Circulation of any 
Arcbitectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remtt to 

ill lJ ri ri &: t:O., 361 Broadway, New York. 

--� 

�Iport �ditiO'u 
of the 8CIENT(FIC AMERICAN, with which is incor
porated " LA AMERICA CIENTIFICA E INDUSTRIAL," 

or S panish edition of the SCIENTI FIC AMERICAN is pub
lisb�d montbly, and IS uniform in Size and typograpby 
with the SC11<,N'l'U.'IC AMERIOAN . Every number con
tains about.1O pages, profusely Illustrated It Is the finest 
scientifiC, industrial export paper published. It circu
lates throllfa!"hout Cuba, the West Indies, Mexico, Cen ... 
tral and South Amerir,a, Spain and Spanish pOfisessions 
-wherever the SJ,Jam,sb lanlZuage IS spoken. 'THE tiCI
ENTIF!C AMERICAN EX PORT EDITION bas a large 
guaranteed circulation in all cummercial places thTO'Ugh .. 
out the 'world. �lOO a year, posLpaid, to any part of the 
world. Sinllie copies, 25 cents. 

IT Manufacturers and otbers who desire to secure 
forei!,n trade may bave large and bands(,mely dlsplayed 
announcemen·s publlsbed tn this edition at a very 
moderate cost. Rates upon application. 

iHVriN &; t:0 .. Publisher., 

3 6 1  Broadway, New York. 

PRINTING INKS 
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