
�iltJedisement$. 
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Inside Pave, elicit illserrioll_ - ?';) {'ents n. line 
flack "'nile. each just'l,tion - - - - $1.00 n line 

r;JrFO'f some classes 0 f �-1flt'ertisements. Special and 
Higher 1'ates m'e req'lt.i;)'ed., 

�'be above are cbarlZes per agate line-about el.li�·bt 
words per line. This notice shows the wIdth of the hue. 
B!ld is set in agate type. Eng-ravings may bead adver­
tisements at the same rate per agate line, by measure­
m ent. as the letter press. Advertisements must be 
received at Publication Office us early as 'l'hursday 
mOfninll to appear in the following week's issue. 

(ribunt � BiCYcit 
Tested and True. 

The Ensied Rnnninll \Vheel ill the WOl'ld. 
IIJr Send fa,. CatalOlJue. 

THE BLACK MFG. GO., ERIE, PA. 

Nickel Silver 
Watches----... ·� 

We are casing all sizes of movements in this 

new metal. It takes a better finish and is more 

enduring than sterling. 

It supersedes the old nickel plate, and enables 

one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases. as well as 

Sterling Silver and Enameled patterns, are in 

greater variety this season than ever. 

New specialties have been added. 

Our �7 Model 

Trump Cyclometer, 
the 10.000 mile wheel recorder, 

are all shown in our new c:atalogueB, w� 
will be sent to all. 

THE • • •  

CHARTER GASOLINE ENGINE 

j 
i 

is used for almost every 
purpose power IS applied .���:����� to under the sun, and is 
unequaled. 

Full particulars by addressing 
CHARTER GAS ENGINE CO. ;..",==""",�� Box 148, Sterling, Ill. 

The 
American 
Bell Telephone 
Company, 

I25 Milk Street, 
Boston, Mass. t, :' 
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$ citutific �mtricau. 
To THOSE INTENDING BUILDING-- • 
To insure a perfect and permanent finish on all natural interior woodwork the use of 

the WHEELER PATENT WOOD FILLER is essential. It leaves the wood pores transparent. 

AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG'S LIT HOGEN Sill· 

CATE PAINT, especially adapted for buildings exposed to salt air. 

Architects and owners, in
f��e�h�:r�i�l��

r
:�!�iJ!f��fgi: ;����ri��c��:'ii��:al�:l!�o��� in full, and examine bills 

References-Most of the leading architects throughout the U. S. Sole manufacturers of the above articles. 

THE BRIDGEPORT WOOD FINISHING CO., New Milford, Conn. 
New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 85 Oliver Street. 

SHOE'S 
CUSHION SADDLE 

A boon to bicyclists. Provides 
an ample, safe and comfortable 
seat. Gives the best protection 

:���:i������fJ�js�
r

Ju:i:�£e�d 
to g'�ve perfect satLsfactiona.fter 
trial. Width 9 in. , length � IU. 

I'KICE $;").00. 
IIJr lUust'rated ci"""lars tree. 

Star Nickel Plating WkS., 430 Walnut St., Phila., Pa. 

AN ADVERTISER e-----. 
e ::n�a��� � ������� ar::��I;..a:�"b�� 

EVERY TIME-but he can't make EVERY­

BODY read them EVERY time; UNLESS 
he i. advertising SARANAC AND STEAM 

P.ROOF BUCKSKIN CLOVES AND 

MITTENS. the Best In the World, and 
made ONLY b, the 

SARANAC GLOVE CO. of LITTLETON, N. H. 
AMERIUAN PATENTS. - AN INTER· 

esting and valuable table showin).! the number of patents 
Ilranted for the various subjectS upon which petiUons 
have heen tiled from the bellin l1ill1l down (.0 December 
31. 189-1. Contained In �CI�X'rIFIC AMEHIC.A:': S("P� S cientific 8 ook Catalogue �:i���t:J
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[NOVEMBER 28, 1896. 

PHOTOGRAPHIC 
SIMPLICITY 

Is embodied in tbe Pocket Kodak. 

EASTMAN KODAK CO. 
Rochester, N. Y. 

JESSOP'S STEELTHBEE�rr 
FOR TOOLS, SAWS ETC. 

WI;!! JESSOP &. SONS \.:2 91 JOHN ST. 'NEW YORK 

PRIESTMAN SAFETY OIL ENGINE 
"A tho"oUf/hly .uccessful commercia! En­

(lime 'Using a Safe Oil."-Franklill Institute 
No Extra Insurance, No 

Steam, No Gas. No GaSOline. 
ReJiable. Safe, Economical. 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PHIESTMAN & CO .. Incorp'd. 
530 Bou,·se Uldg.. l'HlJ,ADELl'HIA, PA. 
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ar .Ii",'!'.", IIJ.I,..HEI) 1�4,;). 
The Most Popular Scientific Paper in the World 

Uu))' $3.00 a Yeal', Including l'o�tnge. 

WeeJ"I}'--�2 Nnlllber� a Year. 

ItECENT" Y l'UUl,I,.HEJ). 

Our New Catalo�ue contalllin� over 100 pa�es, Includ .. 
;[:3 :�f)es!rr��t

ea��t 
Fastening for aU kinds 

'rh i!ii wider rei ren la lt'eI aDd splendidly illustrated 
papet' is publisbed weekly. Every number contaiL.s six­
teen pages of usefUl information and a ]arJle number of 
original en?ravings of new inventions and dIscoveries. 
representing Engineerm,g Works, St.eam Machinery, 
New Inventions, NoveJtles in Mechanic�, .llanufactures. 

Chemiflt.ry, tmectricity.Telegraphy, Photograpby, �\l'cbi­
tecture, Agriculture, Horticulture. Natural History, 
etc. Complete list of Patents each week. 

Ing works Oll more t ban flfty diHerent subjects. Will 
be mailed free to any address on application. ;:es b':�1re.. Sam- 'l't'l"tll!oi uf :-o.llh!liel'illtinll.-One copy of the SCJ}.;N­

TIFIC AME1UCAN wiJI be sentforonellear-52numbers­
postage prepaid. to any subscriber tn tl1e United States, 
Canada, or Mexico, on receipt of 'I'h I'ee 1)011 H I'lot by 
t.he pubHshers; six months, $1.50; three months, $1.00. 

The Bristol Co. 
I U UN N &: (;U •• Ptlbri1ihers SCIENTU'IC A:�IERICAN. 

361 Hl'onch'·;t]". �e,,· YO]·)' Waterbury Conn. 
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� �MER[CAN.contlDlIe to examlnelmprove- � 
� for inventors.

menta, and to act as Solicltons uI Putellts � 
� In this line of bu.iness tbey have bad nearly F'ifty � 
� ¥�
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� tb..Q prosecutlun of AppiicatlOllS for Patenta in the � 
� _ 

Unite� States, Canad�t and Ji"oreign Cuuntrte!!. Messrs. 
� Munn c!; Co. also attend to the £reparatlon of Caveats, � 
� �gKl{�

g
p
b
o
t
r�s

f
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� Intrusted to them is don� WiLb�W�W 'il1fSt"��.---
. � ............. H!o .LUH lIHormation about Patent � Icatlont Con .. 

� Dcure thew; directiOns conCeMling L:b�? h
C
ow tu pl'O.. � 

__ eslgns, Patents Appeals R I s, opyrlgbts, __ 
- ASSignments. Rejected Cases 

e 
'iiues, Infrlnl<ements: ---­

� Patents, etc. . tnts on the sale or � 
� Pat�t t��s'�'t':;jt;e oj, charae. " Synog3ls of �'oreign � 
� Patents in all tbe prlrfc�pa� �g��rl��s��tth':,d��r�a�urlng � 
� MUNN '" CO., SOLICITORS OF PATENTS 

� 
� 361 BROADWAY NEW Y 

, � 
� BRANCH O"FICES - N 622 

' ORK. � 
BUilding, near 7th gtreet.
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Anyone who possesses 
a moderate capital and plenty of pUlih 
can make �oDey in any lOCality by giv­
Ing entertamntents and Illnstrating lec. 
tUres WIth a McAllister Magic Lantern 
or Stereopticon. 

There is a constant demand for this 
class Of entertainment by churches 
schools, societies, lecturers and aUlus� 
ment bureaus. 

A 250 page book that tells all about 

McALLISTER'S 

MAGIC LANTERNS 
and ST£R.£OPTICONS 

-how to. run them, how t.o give e:l:hibi. 
t1ons-Wlth complete lists 01' views aud 
acc;�sorles. mailed for the ask ing. T. B. McALLrSTER, 49 Na .. au St., N. Y. 

'16 Waohluatou St.. (Jhlcaao. 

This beats Wind, Steam. or Horse Pow€r. We Oller the \VEII"''1'ER 2� actual horse power 
GAS ENGINE 

for.�l ;)fJ� JesAIO� dlscount tor cash Built on mtel:cbangea�le plan. Built ofbes t m atel'Jal. Made in lots of 100 t
, 
h, erefore .we can maI:e the. price. Box_ ed for shmment weight i-K» pounds Made for Gas or Gasoline. 

. 
IIJr Write for Special OatalOlJue. 

WEBSTER M'PG CO 
1014 West 15th Street, CHlCA GO. 

PQWER? .POWER?? POWER'" 
}lIft, per cent. IncreaSe at 

no additional expense. 
Victor Vapor Engine. 

Emphatically the Twentieth 
Century Gas Engine. 

Send staTnP torr catalogue"A" 
Reliable agents wanted. 

THOMAS KANE & CO. 64-66 Wabash A ve., Chicago. 

The Chicago Gas & Gasoline Engine 
The simplest gas and gaSOline en�nle on the market. Has no 

equaJ for absoJute, steady speed 
and durability. It Is a dwarf 
)n size and a Samson In 
strength. Oatalogue sent on 

(!'II hi,;, TO Special rates for sevel'al names, and to Post­
masters. 'V rite for particulars. 

'I'be safest way to remit is by Postal 01'der, D raft, or 
Express Money Order. Money carefuJly placed inside 
of envelopes, securely sealed, and cnrrectly addressed, 
seldom floes astray, but is at the sender's risk. Address 
all letters and make al! orders. drafts, etc., payable to 

iUUl\"lS &: (...!()., 3')1 H.·.Hldwu.y. l'elV Yo.·h . • 

--�,--

Jdttttitit �nttritnn JU1Jl,ltment 
'rhis JS a separate and distinct publication from THE 

�CIENTIJ:i'IC Al\lERICA ''-t but is uniform therewith in 
size. every number containin� sixteen larg() pages fulJ 
of engraVings, mally of wnicil are taken from forei�n 
papers sne accompanied with translated descriptions. 
':f.1BE SCll';NTIFJC AlUER.1CAN SUPPLEAll'.:NT is published 
week)y. and mcludes a very wide range of contents. It 
preser::ts th� most recent papers by eminent writers in 
all the principal departments of Science and the USf>ful 
Arts, embracing Biology. GeOlOgy, Minel"plog;n �atural 
l:n"tRfv. �p(:wrtlnhv A ...... h�-.�,..", .d�tronomy, Cbemi&o 
�
ry. ectrlclty, Light, �eatt. Mechanical En,R"ineering, 

8te�rn and �adway En!!lneeru1g, Mininll, Sbip Building. 
�arln� Englneerin,R", Photograpby, Tecbnolo�y. Manu­
facturnUl Industries, Sanitary Enl!ineerlnJZ", Ae-rlculture, 
HortlCulture. Domestic Economy, Riograpby. Medicine. 
e�c . . A vas� amount of fresb and valuable lnt'ormation 
ootamable :n no otber publication. 

The most imp01·tant Eng'ineer'ing J.TTorks. Mechanisms 
and Manu.fact�res at borne and abroad are- Illustrated 
and descrIbed In the SUPPLEMENT. 

Price for tbe SUPPL1<JMJI;NT. for the United Sf te 
(�anada, and Mexico. $5.00 a rear; or one copy ot th� 
Sl'IENTJFIC AMERICA.N and one copy of the SUP.Pl�Jj;� 
M

.
ENT, bot,� maiJed for one year to one address for $7.00. 

Sm�le cOPIes, 10 cents.�· Address and remit by postal 
order, express money QI'der. or cbeck 

iUU�N &:: (;O., 361 JI"":,,"�'nr, �e", YOI'k. 
-�-

�nilcliug �clitiou. 
THE SCIKNTIFJC �!\fEIUC.AN" BUILDING EDlTION Is 

ls�ued monthly. $2.;)0 a year. Single copies, 25 cents. 
Thirty� two !ar�e quarto pa/iZ'es. formin� a large and 
Rplendld .L\laeazme of Al'chitecture. ricllly a.dorned witb 
elegant

. 
'Plates �nd Jtber tine en�ravings; IHustrating the 

most mterestIng exampies ot modern ArchitectUJal 
Construction and alhed BubJects. 

A Spe?ial featul'e is the preMentation in each numbel 
of a varle

.
ty or the latest and'best plans for private reSi. 

dencee. C1ty and country, inCluding those of very mod. 
erate CO�t as well, a8 the more expenSive. Drawings 1l� 
perspectIve and 10 coior are given, tOlletber with �'Ioor 
Plans. IJescnPtlons, Locatiolls, :Wstimate<l Cost, etc. 

£he eJeganCF! and f�beapness ot' this magnificent wur..k 
bave won for it the J.al'�{�st Circulatioll of aIlS 
ArCflltectnral publicatIOn in tbe world SOld by aJI 
newsdealers. $2.50 a year. Remit to 

MUN� �. C() •• ;>101 II1'naclw3Y, �ew Yorli. --',@j--

�� , t �,,,>, l't' . e-x,por, �.( 1 IOU 

This Company owns Letters­

Patent K o. 463,569, granted 

to Emile Berliner 1\ Jyem-

ber 17, 1891, for a comhined 

Telegraph and Telephrme, 

coyering' all forms of 

Microphone Transmitters 

I 

[ 
r At ! Prj' G 8 BlCVClee, W�tc.b9' GUl18, Buggies H!Lrnf'1I S"W1og \rachlooll Org�n8, Phn{)8 S� I� Tool. S?!iea of �11 v ,riet/e':lbd 10'011 other arilclea Lut.. free. CHtCAGO SC.t.l,B Co., Chlc.1go til. 

application. . 
.MANUl<'ACTURED liY 

J. J. NIIlt;\IAS CII., 
48 "A" South Clinton St., 

OHICAGO, ILL. 

of the SCIENTiFIC A]lI!:RICAN, �itb whlcb is incor� 
pOrated "LA AJ'IIERICA C1ENTlJJ'If'A E INDUS'l'RJA,[ " 
or Spanish edition of the ScIBNTI Fie AMER1CAN iSPU'b� 
U�h�d monthly. and is uniform in Size and typography 
wl.th the SCJ.I!.�TI.I!'!C AMER,CAN. Every nUlnbflr rOn­
ta�ns abou�50 pages, profusely illustrated It is the finest 
SCientifiC, Industrial exp\>rt paper published. It circu­
lates tbt?l1�hout CU.bA., the West Indies, Mexico, Cen­
tral and :south America, Spain and Spanisb posseSsions 
-wherever the SIJanisb language IS spoken. l'HE lSCI .. 
EXTlF!C AlUEH1CAN EXPORT EDiTWN bas a large 
guaranteed Circulation in all commercial places thrOllali� 
out the 'w(n-lri. �·tOO a year, poRt-paid, to any part of th� 
world. Single copies, 25 cents. 

or contact Telephones. ;: 
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�1 ake yohr Work Irigl?t! 
The comfort of typewriting is never appreciated until you try a 

HAMMOND NO . .3 
It 1\ easy 

J:nd elastic to th� toucb, perfect and permanent In align_ * men. spe y eno ugh to Write 206 words a. minute and giv I 
an4 unu:orm an impression as if printed. Its durabUi& 1�S�1�:� � 
satlsfactlOn and freedom frorn costs of repair. Its portability recom.. ?f' 
�ends it for truveling purposes. But lts chief pOint of excelJence 
IS the beauty of Its work to which thou�and8 of UBerscan testify 

THE HAMMOND TYPEWRITER CO., 401 East 62d Street, NEW YORK CITY 

© 1896 SCIENTIFIC AMERICAN, INC. 

1ST' Manufacturers and otbers Who desire to SOCure 
forehtn trade may have large and bandsc.mely displayed 
announcemen*-s published in this edition at a very 
moderate COSt. Rates upon application. 

JU'!'Il' &; CO.; l'lIuli.her •. 
3f},l Bl'ontl'wny. ?\e,,' York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN is printed with CRAS ENEU .JOHNSON & CO.'S INK Tenth and Lombard Sts., PhIladelphia, and 47 Rose St., 'oPP. Duane, New York 
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