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�ilt1ertigements. 
In�ide Pnat', each in�t"l·tion .. - ?'tl Ct"l1'fiC, n. line 
Bnck PAtH', each l11!101f'I''ioJl - .. - - $1.00 n. line 
The above are charges per aeate line-about ejght words per line. This notlce shows the widLh of the line. and Is set. in agate type. Rng-ravings may head adver­tisements at the same rate per agate line, by measure­ment. as the letter press. Advertisements must be ������� t�t a��e��cf�i�ge 9mfoew�� ;::�t':�s���rSday 

Jeitutifie �tutrielu. [AUGUST 15, 1&)1. 

$ 8 5 \.o�e" Dia�ond Safety $ 8 5 \ ������� 
Diamond ��:?'l;�A�el i�[{ifdi��rf{!�8i·ls�tee�u1����f.iJ���':i'Jl'e�le �i��S�

e;[�r:r�a\O all Run. THt AMtRI�AN BEL� TELErH�NE �� money can buy. I:-'inislled in enamel and nickel. 
StriCtly high grade in every particular. No better machine made at any price. I 

Hicycle CatalOf)tte li'Tff. Se'nd six a·ntl:i i'� sta/,ups jor QurlOO-pttpe illwftrated catalogue of G-",,,. Ilijle8. HlXvlvm. ;spvrtmv tiOOM uJ ull kmM. etc. 95 MILK ST., BaST a N, MASS. 
JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

ELECTRIC POWER APPARATUS, 
FOR EVERY VARIETY OF MECHANICAL WORK. 

SAFE, SURE, RELIABLE. 

ThiS Company owns the Letters PatelJt 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174.465. and January 30th. 
1877. No. 186.787. 

ESTIMATHS FURNISHED. ,,;";XD l'OR CATALOGUES. The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents. and renders ea�h 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful U8e. and all the consequenceb 
thereof. and liable to suit therefor. 

• < �I' �l£�'� . • rsJ 
OVERMAN WHEEL 00.. MAKERS, 

CHICOPEE FALLS. MASS. 
BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. O. SPAlOIN9 & BROS" SPECIAL AGTS. 
CHICAGO. HEW YORK. PHILADELPHIA. 

HINGlRS INO COUPliNGS 
COMPLETE STOCK OF 

THOMSON-HOUSTON MOTOR CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. 

The 

Remington 
Standard 

)l'EW'I"OBJt. 

WORKING MODELS :r�,�:,r,;'.",:::� i Type w rite r 

GEAR CUTTING 
Leland, Faulconer & r\ortoll Co.,Detroit,IUich 

BALL AU,.OMATIC 
I'IIADE ONL", CUT OFF ENGINE 
,.. B" &NGINE Co HEBAL..L.. ERIE PA . ·  

Double Brace, Self-Oiling, .A.f1justa­
ble Ball and Socket Bangel's, 

PUlow Blocks, Post 
Hangers, Etc. 

or wood. made to order by MASO� & RAUCH. successor8 
to J. �'. Werner. 47 & 49 Centre Street. New York. 

Eui:on P�t;nt �Qm�r;::ion �ou�ling. 
EDISON GENERAL ELECTRIC CQ" 

SCHENECTADY, N. Y. 

RADII OF CURVATURE GEO)IETRI­
;�:\)., �r�rri� ��;t?�ti�sP�gi�r��i��o�el�e�)' �ft�c2°fi�: ures. Contained in SnE\"TIFIC AMEII!\'AX SOI'PL)I}. MENT, No . ., ;J2. Price 10 cent8. oro be had at tbis Office and from all newsdealers. 

PATENT JACKET KETTLES � 
Platn or Porcelain Lined. . Tested to 100 lb. pressure. Send for Lists. • 

BARROWS-SAVERY CO .. 
So. Front & Reed S tr�et;;l, Philadel phia, Pa. 

HUDSON'S GARDEN 

Hose Mender. So silnple n child can use It. 
for descriptive ci)·cular. containing 6 Tubes, � Ba�dJalr l$ i���: �tra parts sold s e p ara t e ly. All dealers keep them. 

AI"eut8 ,,'anted. 
CHAS. E. HUDSON. Leominster. Mass. 

... _---.. _------------

COLORING MATTERS: THE QUAN-
t irative estimation of. by m�ans of their absorption �pectra. By '1', L. Patterson, F .I.C., F.C.S. With 4 flllUres. 
�'tm�inr5��� 1�';,�En�;.'F JioAb�Fh�C �i"t����::�E:lfr� all uewsdealers. 

more 
auited fl,r purpo&e 
and much lower tn 

priee than wbrel-hlludled Ilr:tlgbLwa,. 
val�es, i, rapid I,· ,;upertedinlZ' the!.ft 
and stop ('()('k •• "here pre&8ure i. be· 
low ';5 !)(Junde. Abaulut.ely tikht. 
Lever Teln"ina 6ud at any opening, 
l& detachablt' tl.nd indicate. derree or 

openioe.I":h:el � in. too in. Invc:atiA'Ate. 
Lunh.llt·iUler' Hru .. 1 3trb'o �;u. ,eID., O. 

QUARTZ FIBERS.-BY PROF. C. VER-
non Boys. Description of tbe author's method of draw­ing out quartz into a fiber, which. in the measurement of extremely minute forces, permits of obtaining a. greater deJ!ree of delicacy than is possible with the ex­istinp:: torsion threads. Application of the fibers to the autbor'8 radio-micrometer for measurinll radiant heat from such a thing as a candle, a fire, the sun, etc. Con­tained in SCI E�Tn-'IC A:\f�HJ(,AN 8UPPLBl\IE-:O;T, No. "'". Price 10 cent,. 'ro be had at this office and from all newsdealers. 

ALLEt'U-'L1l< CASTl.NGSFf\�SPECIAl RN S 
�D<'Vl IN ,-:-CO F,NE T'N.'NG J�PAN- pp.�T� 

� . =-1\ C AND FINE GRAY If\ON ALSO STE EL 

,�� 011 FINISl-41NG. N I NG . THOM" LEHIGH AVE /!( At,lERICAN,T PHil' �� 

�ATENTS! 
. ".," - . . MESSRS. i\lUNN & CO. In connection with the publication of tile SC1ENTIFIC 

.. 
AMEH1CA". continue to examine Improve-ments. and to act as Solicitors of Patents for Inventors. In this )ine of busine8s they have bad /O'l'tU-,ti'I'f 1/t'ftTS' 

{'xIJail'HCf'. and now have uHeqlllllui /m.:i/Uiel'l for the preparation of Patent Drawings, Specification8, and the prosecution of Applimtions for Patents in tbe United State� . Canada, and Foreign Countries. Me8srs. Munn 
& Co. also attend to the preparation of Caveat8, Copy­rights for BoollB, Labels, Reissues, Assiln}ment8, and Report8 on Infringements of Patents. All bU8iness in­trusted to them is done with speCial care and prompt­ness, on very reasonable terms. 
tatni��mlu�: el�:��:ti� en o:���r�:ie��sa::�i��or� C�! cure tbem; directions concerning Labels, CoPYri�'hts, 
�::��ine���eR':,;'ectfr�Be�eiiIsr::s ��rb�g�':fen�i Patents. etc. We al80 send. frf'-f oj dja-n)e, a Synopsi� of Foretgn Pa­tent Laws, 8bowing- the cost and method of securing Patents in all the principal countries of the world. 

111 U N N & C O., Solicitor. of PaleUlH. 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and tm F Street, Pa­

clOc Buildin�. near 7tb Street, Washinlltoo. D. C, 

St:!"D FUR ILLUS'l'HA'l'ED CA'l'ALOGUE. TVyckoff, Seamans & .Henedict, 
327 BnOADWAY, NEW YOltK. 

SIEMENS' + CABLES. 
SUBMARINE, + + TELECRAPH, 

+ + TELEPHONE, 

ELECT"RIC LICHT. 

UND ERCROUND, 

INTERIOR, + 

Addres8, 

Manufactured under authority of 
SIE1UENS & HALSRE by TIlE EIH�O:-i (.EX .. :IlAL EI,ECTltlC CO. 

a t  their SCIIEXECTA))Y \VORli.S. 

Estimates furnished on application. 

Cable and Wire Department, Edison General Electric Company, 
E))ISO:-i nu ILDING, n .. ond St., NE\V YORl<. 

INVENTORS THE BOSTWICK & BURGESS MFG. CO .. Norwalk. 0 .. invite correspondence with t.bo.e baving new articles of M KHl'r (toyS, auv. specialt.i.es or �'I'APLjI� (jOO])6) to sell, make on royalty or under contract: those principally of wood preferred. SPLENIlID FACILl'rlES • 

r= PR:RISON CONVEYOR! 
. 

. Dandling 6ram, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
&���i�.1 BORDEN, SELLECK & CO.,hla��'�'!.rs,lChicago, ilL 

THE HORSE'S HOvP.--BY DR. WIL-
liam ... on Dryden. A very valuable paper on the treat­ment of the borMe's hoof, and how to overCOlne defects. Conta.ined in SClI(:�TIFtc AM1';RIC"\N Sl'PPI,J<:ME1\T. No. 7�6. Price ,0 cents. To be bad at thisutlice and from an newsdealers. 

r.--T ......... HE Motor of 19th Century 

NEW KODAKS 
" You press the but/on, 

we do the rest." 
"'e1)�n New 

Styles and 
Sizes 

ALl, T,OADEO WITH 
T,.ansp",·ent 

Films. 
iI"or sulc Oy uH Photo, :-:11!c:k J)caICI'l-i. 

THE EASTMAN COMPANY, 
llUCHt;S,/,f:U, .Y. r 

ESTA nl,ISHEJ) 1846. 

The Most Popular Scientific Paper in the World 

Ouly ",3.00 II Yea .. , Including Poslage. 
'VeekIY-ii2 Numbers a Year. 

This ,,'idely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six_ 
teen pages of useful information and a large number of 
oril!inal engravings of new inventions and discoveries, 
representing Engineering Works, Steam lIacbinery, 
New Inventions, Novelties in Mechanics, Manufactures� 
Cbemlstry. Electricity, Telegraphy. Photography. Archi­
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Tel'lns of FlnbHcriptioll.-oue copy of the SCIEN­
TIFIC AMERICAN will be sent for Q1le 'l/ctlr-52 Dumbers­
postage prepaid, to any subscriber tn the United States, 
Canad� or Mexico. on receipt Of three dollars by the 
publishers; sir months, $1.50; three months, 11.00. 

Clnbs.-Specia) rates for several names. and to Post 
)1a� ter8, Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. lHoney carefully placed inside 
of envelopes, securely :-!cal(!\l. and C'olTectly uddres!'!ed. 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts. etc., payable to 

lUUNN & CO .. 3lil Broadway, New York. 

---0---
TH E 

�dtutffi( �uttritnU $uppltutttlt 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en­
f!ravings. many of which are taken from foreign papers, 
and accompanied with translated descriptions. TH� 
SCIEN'IFIC AMERICAN SUPPLEMENT Is published week­
ly. and includes a very wide range of contents. It pre­
sents the moet recent papers by eminent writers in an 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archreology, Astronomy ChemlB:-!. 
try, ElectriCity, Light, Heat, 'Mechanical Engineering; 
�team and Railway Engineering.1tl1ning, Ship Building, 
Marine Engineering, Photography, Technology, Manu­
facturing Industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

'1' he '1l1oSt 1'm-po-rtant E-noi'Ht'e'rino l-Vm·7;.<;, Me'�hanisms. 
and r.Iunt_:factures at bome and abroad are illustrated 
and deMCribed in the SUPPLEMENT, 

Price for the SUPPLElJBNT for the United States and 
Canada, �.OO a year; 01' one copy of tue SCI};XTH'IC AM­
EHIt:A'� and one copy of the SUP¥LEMEN'l', both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check. 

llIUNN & CO., 361 Broadway, New York, 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uildiug �dithttt. 
THE SCIENT[FIC AMERICAN AnCBITE CTS' AND Ct-tn beused Any Place, to do An-ll �J"o·)'k.and by AnTI One, No Boil­er! No Fire! No Ste:nu! No Ashe�! No Gauges! No ��l1ui-

GRL'EN 
BU1LDEHS' EDITION is issued monthly. "2.50 a year. 

THE CRYOLITE MINE OF '" - Single copies. 25 cents. F'orty large quarto pages. equal 
l�ntli;�gl���ri�\t��rtco�t[��e grllb�n��e��roibtig:���i! to about two hundred ordinary book pages: fonning a rr'1J===�P f�I��h P�(;�:���Jt��r�:lt��s�tc�� oj ope-ralifJn ahout 0'1U'- ce-nt an lwur to ea.;h. inti iea tnt no r.;c l}vtJ.J. 
and aluminum Industries. Contatned in :iCI�NTlb'JC large and splendid Magazine of Architecture, richly 
;;\:ig�ti\:l��U�rii��;�:d":';��'a7t��wsr:!f�J'!� cents. '1'0 adorned with elt!{}unt plates in colors, and with other fine 

-1 ••• iiiiii�!ft�I!!![;iijiiii�il-
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

. ,,=-::S er. t-�or Circular�. etc,. adurcfols 
Economy. Uellablllty, CHARTER GAS ENGINE CO. Shllplldty, Safety. P. O. Box Btl, �terlillg, Ill. 
TRANSMISSION OF POWER BY COM-
pressed Air.-A valuable and intere8ting review of the present st.atus of the prl lblem of e�tab]il"hing compre8sed air plants for furnishing ruotive p{)wer to consumer8. Contained iu SCIENTIFIC A!\U:HICAN SUPPLVl\lEXT, No. 16.'l. Prine 10 cent8, To lJe had at this office and f..!.OI�_�!t!de��� _____ . 

NO SKILLED ENGINEER. 
The Shipman Automatic Steam Engine 

STATIONARY AND MARINE. 
I'etroletnn, Kerosene Oil, Ill1d Natural Gas Fue1. 

1. 2, 4, G,�and � HOI'se l'O\Vel', Slnllle. 
S and �� HorNe l'ower. Co ... pound 

Ii'or Elevatio� Water, Creameries, and all Mdnufacturin� Purposes. 
SHIPMAN ENQINE CO. 210 Summer.- St BOSTON. 

© 1891 SCIENllFIC AMERICAN. INC. 

A- special feature is the presentation in each number 
of a variety of the latest and best plaus for private resi­
dences, city and countl'Y, including those of very mod­
erate cost as well as the more expenstve. Drawings in 
pel'spective and in color are gl vent together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest l:ircu1ation of any 
Architectural publication in the world. Sold by ali news­
dealers. '2.50 a year. Remit to 

llIUNN & CO., Publishers, 
361 Broadway, New York. 

NICKEL· IN -TH E·SLOT MACH INES. 
By \V. L. Augbimbaul!h. An interesting description of thevarious coin-controlled apparatus now so common in  
fi:���r:�e�jtbit� afig���:,nC��:!u0��b�� ���l����� AMERICAN SUPPLRMENT. No. 797. Price 10 cents. To be bad at this uffice and from all neWSdealers. 

PRINTING INKS 
The SCIENTIFIC AM1l:RICAN Is printed wltb CHAS_ ENEU JOHNSON & CO.'S INK. Teotb and Lomblord 

Sta •• Philadelphia, and 47 ROle St.,oPP. Duane. New York 
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