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HENRY CAREY BAIRD & CO., 
lNDUSTRI..U, PUBLISHERS, BOOKSELLERS &IMPOR'1'ERS 

810 Walnnt St., PIIUad"lpllla. Pa •• U. S. A. 
prOur new and Revised Catalogue of Practical and 

Scientific Books. 88 palZes. 8vo, and our other Catalogues 
and Circulars. the whole coverinc every branch of Sci .. 
ence applied to the Arts. sent free and free of postRfle 
to any one in any part of the world who will fUrnish his 
addre.s. 

cle by Mr. POincare upon the researches of Maxwell 
and Hertz. The Maxwell Theoryot Currents.. Nature of Light, ExperImental VerificatlOn of Maxwell's Theory. 
Electric ExCiters, Production of Interferences, Synthe
sis of Light. Contained in SCIENTIFIC AJ![ERICAN Sup
PLEMENT, No. 960. Price 10 cents. '1'0 be had at this 
office and from all newBdeal�rB. 

ARMSTRONG'S 'k PIPE 'k THREADING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam Fit

ters' Tools, Hinged Pipe ViBes, 
Pipe Cotters. Stocks and Dies 
uni'lJe"'sally acknowledged to be 

BEST. ur Send jor co,talog. 
Armstron" Mfg. Co .,  

Bridgeport, Conn. �HIGH GRADE ONLY. Warranted Contract" 
ors desiring a trustworthy Jack Screw. ad
dress RUMSllY & Co., Ltd., Seneca Fans. N, Y. 

THERMOSTATIC REGULATORS FOR 
Incubators and other Heat Applications. - By G. D. 
Hiscox. M.E. Description of Borne thermostatic bars. 
heat rejlUlat.ors. and ventilators that have been tested 
:for reliability. and the construction of which comes with
in the means of most Rmateurs. With 3 illustrations. 
Contained in SCIENTIFIC AMERICAN S UPPLEMENT. No. 9li9. Price 10 cents. '1'0 be had at this office and from 
all newsdealers. 

"ECLIPSE" GRAVER, DRILL & TOOL SHARPENER 
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Adjmtable to any angle. Most 
practical, economical and indis-
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curate cu���';, "31�� 'A� an times. 
W' Send JOT illustrated circular. 

E. F. BOWM A N & CII .. 20t 0 36 Chestnut St., LanCRSter, 
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Tools and Supplies, 

SClentific 8� Catalogue 
RECENTL Y PUBLISHED. 

Our New Catalogue containinj: over 100 pages,' Includ
ing works on more than fifty dllferent subjects. Wlll 
be mailed free to any address on application. 
MUNN & CO ., PublishtTs SCIENTIFIC AMERICAN, 

361 BI'oRdway, New York. 

WE - HOUSE AND COLD ROOM.-BY 
R G. Hatfield With directions for constrnction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, No. all. Price 10 cents. To be had at tbls 
office and from all newsdealers. 

The Bailey Automatic Bicycle Brake 0fe Is as quick in action as thought it
self. So unobtrusive. the rider 
would never know he had it were tt 
not for the instant and effective aid 
�rJ�'bt�����'t::.!\

t
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�;: l� �'b�rc\'1�8 N INVENTORS. 
Experimental work of every deBcr�tion. Automatic 
machinegf:r':�wrJ3���'8�: g;,kl;'i,� �rf�ular. 
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By Richard A. Proctor, F.RAS. 
* * * 

A series of twelve elegantly printed Maps "f the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, givjng the names of the pnn
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, speCially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
In fixing In the mind tbe names and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether this Is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
S2.liO, postpaid. 

MUNN &, CO •• Publishers. 
361 Br_dway, New York. 
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ITHE'niEST j "NatiQnal" 
I Trial Proves It. � Typewrt ter · 

UP TO DATE with late"ta nd handiest devices. Perfect Manifolder NATIONAL TYPEWRITER CO., 
Writes in many colors. Ask torSpecinl Sept. Offer. CaU'g"E" free. 1 23d & Arch Sts.,Pbiladelphia,PD. 

BUY 

. yO} 
AND NO OTHER. � 

Yon Cannot Cot Yourself.' 
;;:, DelicIous Shave. 

No Skin Disease. 
A CoNTINUAL ECONOMY. 

Lasts a Lifetime. 
Razor, ,2.00. 
Machine and Strop, 'US. 
Both In one box, �,75. ASK YOUR DEALER. 
l!l. LOTHAR SCHMITZ, 92 Reade St., New York. 

THE LINK- BELT COMPANIES, 
PHILADELPHIA. NEW YORK. OHICAGO. 

�re'i,���I�f�U:��:�CJ'e��: use 
Ewa .. t I . ink-Hell ing (31 regular sizes). 
!S

�b�����%h��e�Selltp:b�ansmissions. 
cant J oumal Bearings. 

III achinery for elevating and 
conveying any material. 

l'hiladelpllia address , �O�O Hnnting l· .... k A". 

EXPERT MODEL MAKING.Est���hed 
J. C. SEYL, Prop. ChIcagO MOdel WorkS, Chicago, 111. 179 
E. Madison St. Write for Catalogue or Model Supplies 

MATCH $ MACHINERY. DISTAN(E.�ADII'l� 
Latest improved Complete plants furnished, JOS. C. TII'I l 1I0IlAi �Tffl � DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 1 �"I\�l l rg ��., 

41111J ..... \··OTT 0" INI\UIRgOf THETMDEfOROURGDOlIUltOr INsrOCK,SEND 
GAS AND GASOLINE TOWARD&DORON ROCHESTER.., N.Y..u.S.A. 

ENCINES. 
� to 100 h. p. Can 
be used in cities or 

in countryindepen
dent of gas works 
or gas machines. 

OVER No Bo iler, 
No Danger, 30,000 SOLD. No Engineer. 

Otto Gas Engine Works, Incorporated, Philadelphia 

. DEAF!���Is�nLHEE��nh�c����BS H����2 
eombi:c:::e �h�oo� H E A R��gH�:Dea�1 a:t:�:BB�8el!�i8 eyes. F. Hl8cox only. �h8,S-B'way, N.Y. BookofproofaFRE' 

on't Kill Yourselt SMOKING. Use the 
RMLESSSMOKER CURE 

NO SMOKE 
IN THE MOUTH. 

TU R B I N ES �i.'ll1l�{ l:lWI�\,:t& co., 
• Springfield, Ollio , U. S. A. 

MESSRS. MUNN & C O " Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly lUlCertain, free, 
w�:�'i:bl:�/�ri'W�fo ��b�C�� 
�mmunlcations strictly confiden-
f.ig� to�btfnd�Ji'�:' �JnrJ:�
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PATENTS 
taken through Munn & Co. receive 
special notice in the Scientific Amer
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientifiC work. 
f8 a Yl"Jdr:�'ii�WN

c'g'i6'b�,ree. 
New York,361 BroadwaY. 

TYPE WHEELS. NODELS &..IlXPERIMENTAL WORt(.BMAU:ftW.HIRER'f 
NOVELTIEa.ETC� NEW1DRK 6TENClLWDAKI 100 NASSAU 8! N,'Y. 

"'t:IENCE SCH OOL.-Special training for scientific 
and technical schools or for busineBB. New building, I modern appointments. Betts Academy, Stamford, ct, 

SHORTHAND BY MAIL Taug'ht by Reporters. Catalogue and firBt lesson FIIEE. POTTS' 
SHORTHAND COLLEGE, Academy 1I1'k, Williamsport,Pa. 

'15,000 now In use. ments. Buy from save profits. FREE �t�ro�u·e?;!�t�!�n�i� fL��d��!c;8e8 of the wo!iJr: i�i�� OXFORD MFG. CO. 34Z Wabash Ave. CHICAGO,ILL. 

ALUIUHiUM soldered with AI.SITE SOLDER 
and Plated with either Gold, Sliver, or Nickel by the 

ALSITE PROCESS. 
Full particulars on application. ALSITE ALUMI
NUM CO., 106 Liberty St., New York City. 

TR,ANSMIS!:lION OF POW E R BY 
Friction Pulleys.-By G. D. Hiscox. M.E. Description 
and illustration ot some of the many forms and combi
nat.ion8 possible for the transmission and direction of 
power by contact pulleys. With 17 engravinlls. Con
tained in SCIENTIFJC AMERICAN SUPPLEMENT, No. 9;) 7. Price 10 cents, To be had at this office and from 
nil newsde�llers. 

ALLE��E:�' ChSTINGS FR�_Si'ECIAL ERNS 
� '--- 1\ C AN-D FINE GRAY ,RON AL50 STEEL 

- DEVLIN" C FlNETINNING JAPA� p/l11 
AS Uj FINISHING. NNING d TJiOM LEHIGH AVE 6< AMERICA� PHil' '--� 

l-eGOO�e 33 HARTFOR D ST..BOSrON,MASS. . 
SEND FJ)R .La94 CATALOGJJE 

MIXING MACHINERY. 
��:M;�p�rlf'DX'¥ �\3'8��r:gjn�?gr:[�nt kinds 

The Most Useful 'rool in any Shop is the 

RIVETT LATHE 
MADE BY 

FANEUIL WATCH TOOL CO. BRIGU','ON, 1IIASS., U. S. A. 
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T� Scientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the diJferent publlcations in the United 
States, Canada. and Mexico are as fol1ows: 

RATES BY MAIL. 
Tbe Scientific American (weekly), one year l3.00 

BEL L TEL E P H 0 N E S re�;:fi�: �l':'��t.i 'l'he ScientiJIc American Supplement (weekly), one 
all supplies for complete equipment of TelephOne and year, - - 5.00 
Telegraph lines. Send,for aescnpt'f,1)t pricp lis tbflhW '/'I>lf- The Sci entiftc American, Spanish Edition (month-
graplt Manual and Catalnque FREE, J. H. B NNELL Iy), one year, - - - - - - - - 3.00 
& CO., 76 CORTLANDT STREET, NEW YORK. The Scientific American Architects and Builders STE'EL-B 'l for MACHINJ<JRY ! Edition (monthly),one year. - - - - - 2.50 

A lS JOURNALS and BI- COMBINED RATES. 
_ C!,OL1i!,S a spe�ialty. 'l'he Scientific American and Supplement _ - $7.00 

Balls from � to 2 , diam.ln stock The ScientifiC American and Architects and Bulld-
�oald��.A7'c���cif�t����: erg �ition, - - - • - • - -

.- 5.00 
and uniformity of strength guar- Tbe Smentlflc American, Supplement, and Archl-a��:�.��..!;:;�'i1'::f ��i.a- tects and Builders Edition, 9.00 
tic Screw Machines for Sewing PropoTlionate Rates JOT Six IlIanths. 

Machines, Bicycles. etc. This includes postage, which we pay. Remit by postal 
Cleveland Machine Screw Co. or express money order, or draft to order of 
133 �d Ave., Cleveland, O. MUNN & CO .. 361 Broadway, New York. 
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To his own interel!lt. who deals in Alma and Ammunilion or wl'lo :3.oots a RIfle 
Pisr:ol. or Shot Gun and bas not a copy of IDEAL HAND HOOK, No.4. A 80 f,� of 80lid information. Just out. (Mention Scientifie American.) BE 
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189<1, for the constrnction of a Telephone Exchange Sys
tem for the Department of the Interior, and at the same 
time and place proposals will also be received for the 
extension and modification of the present Telephone 
System of the Interior Department. Bids must be made 
on Government blanks. Blank forms of proposal, spe-
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drawiugs showing details may also be inspected. All 
propo�als received will be opened at the time and place 
above stated, and bidders are invited to be present at 
such opening. JNO.M. REYNOLDS, Acting Secretary. 

���� WORKSHOP E��::-With outfits of Barnes Wood and Metal Working 
� .  FOOT POWI;:R �t��� Machlnery _'lOU can succesSl'ully com-pete with Factories that use steam 
��e���t�;�l�\:!ill::<!'¥�:�� �U;:a 
made. Have stood the test twent;v ;vearS. Be� .fo;.c�a�f)H' 

N A&X�s� ES 1999 Ruby St., Rockford, I 

DEAFNESS 
and HEAD NOISES relieved by using 
Wilson's ComlDon Sense Ear )h'ulII" 
New scientific invention, entirely different 
in construCtion from all other devices. As
sist the deaf when an other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable. and invisible; 
have no wire or string attachment. " rite 
for pamphlet. pi"" JI[ ention this pap,,'. 

WILSON EAR J'RUM MFG. CO., 
Druminposition. LOUISVILLE. Ky. 

11'.:::.II'4!,�2.2�!'I-�!4�' .,.,." Builders of steel Towers and Tanks. 
'::-:::' La. Red CypreBS Wood Tanks a specialty. 
:,::: W. E. f'ALDWJ<:L I, CO .. ,., , , 217 E.Main Street, LouiSville, Ky. 

HINTS ON COLORING LANTERN 
Slides.-By George M. Hopkins. Description of a method 
of colorin� prints on gelatine.coated lantern slide plates. 
With one ilJustrati'1n. Contai.ned in SCIF.NTIFIC AMER
ICA N SUPPLEMENT. No. 961. Price 10 cents. To be 
had at tbIS office and from all newsde81f>rs. 

No d1fc to soil table 
�6'�. J�':8i�� 

c�'lf. 
Beautif'ynickel plated. 

Sent to any address on ��!ii�.I1::=::'" 
receipt oj price, 2ac, unwn I 

Standard Strainer 00. 33!.!Rf��� l1rt;�' 

A Valuable gook 

12,500 Receipts. 70S Pages. Price $5. 
Bound in Slteep, $6. Half-MOl'occo, 86.liO. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and �ueries of correspondents as pub1ished in tbe :-ici .. 
�?t� m�:;��l�;i\� �;:r�;git!��
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being represented. It is by lar the most comprehensive 
volume of the kind ever placed before tbe public. 

'I'he work IDay be regarded as the produc of the stUd
ies and practical experience of the a blest chemists and 
wcrkers in all :p3:rtB of the world; the information gi't"en 
being of the hIghest value. arranged and condensed in  
conClse form convenient for ready use. 

Almost every inquiry that can be tbou!!,ht of. relating 
to formulre used in the various manufacturing indus
tries, win here be found answered. 

Instructions for working many di1lerent proceBBes in 
the arts are given. 

pr�g�gfy �IY fi� i�'lt�b�J: ���h �h"a�
c� gi ���1c'Ji 

value in their respective callings. 
Those who are in search of independent busine88 or 

employment, relating to the bome manufacture of sam� 
p]e articles, will find in it hundreds of most excellent 
suggestions. IT Send jor Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Yo .. k. 
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