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ORDINARY RATES. 

Insid e PaKe, each insertion, - '�cents a line 
Back Pal/:e, each insertion, - - 81.00 a line 

pr For some classes of Advertisements, Special and 
Higher rates are ,'eq:uired.. 

The above are char es per agate Jlne-about eight 
words per Jine. This notice shows the width of the Jlne, 
:���� �� M:w.,.grri.r:u��nr: N'n� :�e=� 
:fve'X' !re��M�f�Omi!d�rt�f'e:s

T'::::d�; 
morning to appear In the following wee{'s Issue. 

CASCADILLA SCHOOL 
Ithaca, N. Y. Dol's' Fitting Sohool-the leading One 
for Cornell Unlvetlilty. Preparing for Engineering 

{)ourses a specialty. Certl1lcate widely accepted. Gene
ral courses. MIlIt&r7 drill. Tnltlo!l. 1250; t¢tlon and 
home t6OO. Year opens Sept. 'J!1. "I have lM!ver been 
acquainted with any which has more nearll' realized my 
Idea of what such a schOOl ought to be.n_&. H. Thurs-
ton, D�t':"s�fJ.l��I> x'lPSltr" A.M •• Principal. 

@0 
New Hishe8t Grade 

. '92 Model Pnenmatic Safeties 
• For 860, 860. 860. 

Sold direct to riders only. 
Former list 1150. 

A limited stock. 
Co .. � ot., M��P1}::,'l.e.tE�alede Bi�g�Ju 

COLD FORGED PRODUCT. 

Forged �ood Scre� 
. Patented MaylO,July19,l887; Oct.29,l8Il9; 
Aug. 19, Oct. 21, 1800; Apr1i 1 May 12, lll9l; 
July 19, 1892. 
Its Advantasea are: 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of but one blt in bard 

wood. 
4. Inserted easier. 
6. Centralized point. 
6. Superior holding power. 
7. The screw being Cold Forsed.lnstead 

of Cn t, leaves on Its entire sut'face a 
metallic ·skln. 

pr Send for samples to 

AM E RI C AN S CREW CO. 
PROVIDENCE, R. I. 

ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 

NO BOILER. NO FlUE. NO DANGER. 

NO EN GINEE R. 

l!IDgb.e operated by spark from small battery, 

• "" 

You turn the 8witch, "til. Eusine d o

.

e

.

s the rest. , Kane's ElOlCtro va�r Sta. o . tlonary and Marine nes, . � h. p. v.war��ii'.a ne's 
. .  _ _ . gI�fIliOaft:·'1iJ:.(XJJPI� . . . . capaCIty. - . _.' 

-KANUFAOTURBD BY-

THOMAS KANE Ie. CO., 
CHIOACO, ILL. 

IF' &nd stamp for catalogue .. V." 

HYDRAULIC 
WHEEL PRESSES 

A SPECIALTY. 
CUt represents a single pump 

machine for belt power. This 
press Is made In varlons sizes to 
swing car wheels and drive 
wheelsJ 00,86, 42.54166,12.18. and 
lY incnes. Si� e or double 

�_ ��8:!r":r��� to llIf� gen-
The J. 'I'. ";chaft'er !lIf'IE. Co .. JtochelOter, N. Y. �parSO"SH

_ 

DrOlo

.

gicall"

. 

stitute. 
earn the Watch Trade 

E,aaraving 1UI�I!Jry Wefk.. 
PARSONs, IDE & co. vr Circ'ular tree. 

302 Bradley Ave., PEORIA, ILL. 

8INTZ'GAS ENGINE DO. 
GRAND RAPIDS, MIOH., 

u. S. A. 
Manufacturers of the Sintz Sta
tiollRl"yand 11larlne Gas and 
��S�U20r

E'fi��';;S�!SjjY���� 
Llllgting. Runs with manufac-
t.��b:. n:�':,'":J �a:bln���t�g 
ot all. pr Send for Catalogue. 

Mention this 

IGEIB,!!l:u' FOIl FINE TOOLS INEVDlVSHOp. 
,. CATALOGUE �.H.BESLY &. (;0. 

'AllDAGEIICY, CHICAGO,ILL.U.s.A.-

�ATENTS! 
wI�Er���t,tH�tfo: o�O

ih!" s"ci't'i�:J�� 
A.M:EB)_C.A� t continue to examine improve
ments, and to set aa Solicitors of Patentp 
for lnventors. 

In this line of business they bave had !oftll.""" lIearS' 

rr:����ron
a�f J!��t 

b��:w't��ts������, i�� t£: 
prosecutlou of Applications for Patenta4n ·the United 
States. Canada, and Foreign Countries. Me_Munn 
�:3.'ts '1g,. a���i tu�.!'r=::� fss?:ri::�ls?OfJ'd 
Reports ou Iufrlngements of Patents. All business in
trusted to them Is done with special care and prompt
ness, on veq rea80nab1e terms. 

A pamphlet sent free of charge on application. con. 
tainlng full Information about Patents and how to pro. 
cure them� dtrectlons concerning Labels. Copyrillhts, 
=en:eli�iec1fr�:Ses�:t �n:e�"en�l 
l'atents, ete. 

We aI80 send, fre. of Mlu'ge. a Synopsis of Forel"" Pa
t�nt Laws, showing the <lOtIt and method of s� 
Par-ents in "II the principal countries of the world. 

MUNlIi &.CO .. Solicitor. of Patent", 
361 Broadway. New York. 

BRANCB OFl!'lCJ!JS.-Noe. «12 and 6U F Street, PaoUkllhdl4ing, near Tth Street. Wuhlngton. D. C. 

w. L. DOUCLAS 
$ 3 S HOE GrelD.���elD.. 

Best Caff Shoe In the World f (J' tile Price. 
W. L. Douglas' name and price is stamped on the bottom before they 

leave the factory to protect you against high prices. Dealers who make 
the price on ullstamped shoes to suit themsdves,charge from $4 to $5 for 
shoes of the same quality asW. L Douglaa83.00 Shoe. lfyou wish 
to get the best shoes in quality for your money it will pay you to examine 
W. L. Douglas Shoes when next in need. Sent by mail, postaJe 
Free, when shoe dealers cannot supr.ly you. Send for catalogue With 
r u1l instructions how to order by mai • 

W. L. DOUGLAS, BoX 551, Brockton, Ha88. 

KDDAKS 
The Columbus Model Folding Kodaks com

bine the desirable features of a complete view 
camera with the compactness of a Kodak. 

Recent Improvements include the iris dia
phragm shutter with pneumatic release. double 
swing back and sliding front. Can be used with 
long focus or wide angle lenses. 

Easllya!iapted to stereoscopic work. Made 
in three sizes: 4 x S. 5 x 7 and 6t x st. 

EASTMAN KODAK CO. 
Sendfor Catalogue. Rochester, N. Y. 

4f11J ....... \"OTTO" 
GAS AND GASOLINE 

ENCINES. 
�tol00 h.p .  C an  

be used in cities or 
In countrylndepen-

o�e;!.. �::e-:.
ork8 

No Boile .. , 
OVEB No Dallser, 
30,000 SOLD. No Ens inee ... 
OTTO GAS ENGINE WORKS. l'HILADELPmA. 

THE COPYING P AD.-HOW TO MAKE 
and how to use; with an engraving. Praetlcal directions 
how to 8ie�are the gelatine pad. and also the !"'IUne Ink 
flt�li'o ih: coJ'd:'"h�: �a��:':.':t �o" af.r.l�l��e wrifi:': 
CQntalned In lCIENTIFIC AMERICAN gUPPLEMENT. NQ, 438. PrIce 10 cents. For sale at tllls 01llce and by au 
new.dealer s l n  all parts of the country. 

Scientific B!!!!! Catalogue 
ltECEN'l'l,Y PUBLISHED. 

Our new catalogue containing over 100 palle., Includ. 
Ing works on mote than fifty dl1fereut subjects. Will be 
malled tree to any address on application. 

BUNN &: 00., Publishers Scleutillc American. 
381 Broadwat. New York. 

STEVENS .PA'l'ENT 

SPRING seREW TB&ElD ULlPEIlS 
Lead er. No. '11. 

PrIce. br, mall, �stfald. 
8 ¥;.c.!!'e ��gl�� fo�c:l'ne�orim!��R!p'in� 
fiulsh. have no equal In the world. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gan�¥. Depth 
GaFiu�:l'J :t<i=r;:. .. �� .t. STEVF."'1il ARM!'!& TOOL (:O. 
P. o. Box 2SO, Chicopee Falls. Ma88. 

[AUGUST 26, 18cJ3. 
ENGINES BOILERS & MACHINE TOOLS. 

, Complete outfits furnished. Sffld fM prj. cl!3and300p.catalogue. W.P.DAVIS, Rochester.N: Y. 

The Ameri�,a BIll Tele�haDI �am�'DY 
125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms: 

"The patent itself is for the mechan
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate'of iron 
or steel, or other material capable of in
ductive action; the fifth. of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box 8.'! de
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for a n  electric tel
ephone in the construction of which these 
things or any of them are JIsed." 

This Company also owns Letters Pa· 
tent No. 463,569, granted to Emile Ber· 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph. which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

"IMPROVEMENT THE ORDER 011' THIii AGE." 

The Smith Premier Typewriter 
17' E8TA BJ.18HED lS4�. [ The Most Popular Scientific Paper in the World 

Only $3.00 a Yeal', IlIchlClinlE l'owtuse. 
Embodies the most Proln"98slve MechanlCll �plliS. 

All tbe Essential Features Greatly Perfililted. 
Perfect and Permanent Alignment. 

EaIIIe>itltunnlng. and Nearly Silent. 
All type cleaned In Ten Seconds wlthont Soiling tbe Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
We bave20 btarieh oilkles In the prinCipal cities throughout the Uilited states. 

"dtl�W.J0ttI'W� 
1i;7JJaints are comjlllsed ofjJurrllllSml ' ;;;:;, 

(11/ dtxllk lIiphes/9rdde o/piqmmlJ.7iif),drt =--
comlJinrd by processes f.rr/uJirf/f our IJWntJnd arr uflrf/ualra' oyany in arlJnm and prrH1Omtfct-l 
,('Qlor. Onff/a/Ion will CO'I(r/ rom ZlS to .300 sf/uurf Iff/. Iwocoats vllnoultlllntnqdnd_Ct1flH 
r$4(rlyl/Jlnn(<(W'ill? /1.l}Jllon IIfIS,red ot/lo Oflr f/allon pdtnllrr firs! CO<lI. . 

lise "D.l�66�STlONj Foil ,AIIn'INi t�.'Rfe IYJW\.. 

H. W. JOHN&�6 Co. 

ASTRONOMY 

Weel'ly-�� N ... nbe .... n. YeR.·. 
Thlo widely ch:cnlated and splendidly Illustrated 

paper Is published weekly. Every number contains slx� teen PIIIl'es of useful Information and a large number of 
\> orlilnal engravln .. of new Inventions and discoveries • ';i.: reprEftlentlnll En¢n€leriug Works. Steam lIIachinery. 
c; New Inventions. Nov�ltles ln Mechanics, Manufactures, 

Chemistry. Electricity Tel8l<1'aphY. Pbotography. �rcbl
teCture, Agriculture. HorticUlture. Natural HIstory. 
etc. Complete n.t of patents t'Rch week. 

Te ...... flf 8I1inf" .. ipti ..... -"-One copy of tbe SCIEN· 
Tll'Il� A.Jd'ERJCAN will be $eDt for nue 'IJtm"-52 numberB
postage prepaid, to any sllbscrlb r In the United States. 
Canada, or Mexico, on l'<'celpt of th I'ee do II.ll·M by the 
publishers; six month .. 11.50; three monthl.I1.00. 

C III b8.-8peclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit i8 DY Postal Order. Draft. or 
Express Money Order. Money caretnlly placed Inside 
of envelopes. securely sealed. and correctly addressed, 
seldom Iloes ... tray. but Is at the sender's risk. Address 
all letters and make all orders. drafts. etc., payable to 

lUUNN & CO., 31H Ih·oad ... ay, New YOI'k. 
'rHE 

ltitutifit �mtdtau luppltmmt 
Poole Bros. Celestial Planisphere and 

Celestial Handbook just published. 
For descri ptive circular add ...... 

This Is a separate and distinct publication from 'l'HE 
SCIIliNT IlI'IC AMERICAN, but Is uniform therewltb In size. 
everynumberrontalnlng sixteen large palles full of en· 
gravlngs, many of which are taken from foreign papers 
and accompanied with translated descriptions. '1' ... 
ScIQTlll'IC AMIIRICAN SUPPLEMENT Is published week
ly. and Includes a very wide range of contents. It pre. 
sents the most recent papers by eminent writers In all 
the prinCipal departments of Science and the' Usefnl 
Arts, embraciIlll' BlololllY, Geology. Mineralogy. Natural 
'Hlstory, Geollrapby. Archreology, Astronomy Chemls_ 
tl'Y. Electricity. Light. �at. Mecbanlcal Enl{ineerlng. 
Steam and Railway Engineering. Mlnlnll.-Bhlp BnlMllng, 

POOLE BROS., CHICAGO. ILL. 

The McDONNELL 

. G8m� Pr�(tL."Fll1Br8 
tlEMOV£ itcROBES 

-AND-- Msrine Engineering. Photoll'1'apby. Tec_ology. iranu-
All Kinds of' Disease GerJb8. facturinll Industries, Sanitary EngIneerlng. A/ll'ICUlture. 

Is a Filter and Cooler Combined. Hortlcnlture. Domestic Economy. Bloll'1'apby, Medicine. 
The Ice as it melts Is filtered. etc. A vast amount of fresb and valuable Information 

No other gravity filter does this. obtainable In no other publication. 

THOMPSON IMPROVED INDICATOR 
Manufactur4lt solely by .� 

American Steam Gange Co. 
5,000 IN USE. 

Adopted by the U. S. Navy 
on all the government 

cruisers and gun. 
boats to be built. 

Also Manufacturers of 

POP SAFETY 
VALVES, 

STEA.llI PRESSURE GAUGES, ETC. 
34 Chardon Street, Boston, Mass. 

The McConnell Filter CO. 
BUFFALO, N. Y. 

CHOLERA: EPIDEMIOLOGY OF.-
Bl' Dr. G. Archie Stockwell. Au Interestlnll aud valu
able paper on the dissemination of the A slatlc Cholera, 
• howlulE what does aUd what does not spread the dls
e"se. COntained In SCIENTI1!'IC AMERICAN SUPPLE. 
MENT, No. SS8. Price 10 ceuts. '1'0 be had at this 
office and from till newsdealers. 

COMPLETE ELECTRICAL 
-FOR-

ARC OR INCANDESCENT LICHTINC. 
Arc Lamps. Incandescent Lamps. House Wiring Appliances. 

MINIATURE '.' LA.MPS •.• FOR ••• DECORATIVE '.' PURPOSES. 
GENERAL ELECTRIC COMPANY, 

DISTRICT OFFICES: 
U Broad Street ............................... New York. I 6:Il Atlantic Avenue ....................... Boston, Mass. l1Ptt� .JJ\t.�'k���::: :::::: ::::: :::C1\;���l�: 0 �_�c�II��ee�irooi::::·::::::::�·:::: 

.PhJ!��KI�I:n�:: 
�Itable Building ........ .................. Atlanta, G... I 1338 F Street. N. W .................... Washington. D. Co � ��e!:';,t.ntaldeih;;u:·8;��;��:HoU8�=�'ft�Eiectrii;co:·«·Bro&dft��:� ��� 

© 1893 SCIENTIFIC AMERICAN, INC. 

'1'he most important Engineering TVOl"ks, Mecbanisms, 
and Manufactures at home and a broad are Illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States. 
canada, and Mexico. $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MICNT. both mailed for one year to one address for' $7.00 • 
Single coples,10 cents. Address and remit by postal order. 
express money order, or cbec� . 

MUNN & CO� 361 Bl'oadway, New YOI·k. 

�uitdinQ (fditiDll. 
TH'1C SCJIliNTIFIC AMERICAN A RCHITIliC TS' ANI) 

RIDLDERS' EDITION Is Issued monthly. 12.50 a year. 
81nl(Ie copies. 25 cents. Thirty-two large quarto PIIIl'es. 
forming a lBrll:e and splendid Maa'azlne of Architecture, 
richly adorned with eiet)u1Jt plates in colon, and with 
other fine eIlll'ravl1lll:s; illustrating the most Interestlnlll 
examples of modern architectural construction and 
allied su bjeats. 

A SpecIal feature Is the pr"""ntatlon In each number 
of a variety of the latest and best plaus for private re.l
dences, city and couutry Including tbose of very mod
erate cost as well ... the more expeuslve. Drawings In 
perspective and In color are given, tOl(ether with Plans, 
Descriptions. Locatlous. Estimated Cost. ete. 
. The elegance and cheapness of tins m&a"lJIfICllnt work 
have won for it the Lar�e8t (�h'cn 1n.tion of any 
Architectural publication In the world. Sold by all news
dealers. 12.50 a year. Remit to 

MUNN &; Cf)� P.,bIi81.en. 
361 Broadway. New York. 

PRINTING INKS. 
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