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HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS &II\IPORTERS 

810 Walnnt !!It .. Philadelphia. Pa .. U. S. A. 
prOur new and Revised Catalogue of Practical and 

Scientific Books. 88 pa,lZes. Svo, and our other Catalogues 
and Circulars, the whole coverine every branch of SCi
ence applied to the Arts. Bent free and free of pOBt�e 
to any one in any part of the world who will furnish hiB 
addre!B. 

CK & ORE BREAKER 
Capacity u p to 200 toDS per hoar. 

Hss produced more ballast, road 
metal, and broken more ore than 
all other Breai<e s combined.. 

Builders of High Grade Miuln� 
Macbinery. King-Darr."h Con
centrator. Connersville Blowers. 

t'Send for lJatalognes 
CATES IRON WORKS, 

liO CS o. Clinton St .. Chlcnll"o 
, 237 C. Franklin St .. Boston. Ma�s. 

TR.A N S MISI:HON OF POWER BY 
Friction Pulieys.-By G. D. Hiscox, M.E. Description 
and Ulustration of Borne of the many forms and combi
nations possible for the transmission and direction of 
power by contact pulleys. With 17 engravin�s. Con .. 
tained in SQTENTIFIC AMERICAN SUPPLEMENT, No. 
1\fl';w:';�I���.

cents. To be had at this ollice and from 

Rubber Rolls and Wheels. 

on't Kill Yourself 
SMOKING. Use the 

RMLESS SMOKERCURE 
NO SMOKE 

IN THE MOUTH. 
all the 

INTERESTING 
cle by Mr. POincare upon the researches of Maxwell 
and Hertz. The Maxwell Theory of Currents. Nature of 
I,f�bt, Experlmental VerificatIOn of MaxwelPs Theory. 
El ectriC EXCiters, Production of Interferences. Synthe
Sis of Light. Contained in ScIENTIFIC AMERICAN SUP
PLlCMENT. N ... 960. Price 10 cents. To be had at this 
ofiice and from all newsdealers. 

STEVENS UNIVERSAL BEVEL. 

LIQUID FUEL.-BY G. STOCK-
fleth. A paper read before the Society of Arts, discuss
Ing the economic and other advantages resulting from 
the use of crude petroleum as a substitute for coal In 
�eneratin� steam. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 967. Price 10 cents. To be had at 
this ollice and from all newsdealers. 

�tar * 

By Richard A. Proctor, F.R.A.S. 
* * * 

A series of twelve elegantly printed Maps of the 
Heaveos, one for every month In the year. Specially 
prepared for use In North America. With descriptions 
accompanying each map, giving the names of the prin
cipal stars and constellatio DB, sbowlng 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 llslng artificial luminous stars as an aid 
In tlxlog In the mind the 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 
.2.30 , postpaid. 

MUNN & CO., Publishers, 
361 Br_tlW&T, New York. 

T:HE ��OLI�:J:J �:I?lt"I]#;'''IJ; 
GAS AIfD GAS 0 LIIfE Elf G IIfES, ��� =��:�elle:i = �&D!� ��!;,-:: 1�f:fti��;n w:8o�:O:o.a:.� 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. =�ii£'i.�!E'������'�:i�:"::*!�:� . .: 
T�E OLJ:J:1V G-.a..s El.V�:J:l.VE 00., PROPOSA.LS. 

222 CHICACO STREET, BUFFALO, NEW YORK. 
RUlfgles.Coles Ena-ineerinlf Co., 39·41 COI·tlandt Street, New York, Aa-ents. 

ENGINEERING AS A LEARNED 
Prolessioo.-By R. H. Thurston. A plea for a national 
university for unifying the systems of those State uni� 
versities that. are now aiding' in the erection of the vo'" 
cation of enjlineering to the position of a learned pro
fession, and for furnIshing great men to conduct such 
State institutions. Contained in SCIENTIFIC AMERI .. 
CAN SUPPLEMENT, No. 968. Price 10 cents. To be 
had at this ofiice and from aU newsdealers. 

OIL WELL SUPPLY CO. 
Manufacturers of everythinll needed for 

ARTESIAN WELLS 
ffo���:r �����, ,;r;:t

r�����r£>�a;��t;' 
Tools, etc. lllus\d catalogue. price luts. 

and discount sheets on 'request. 
Pittsburg, 01\ City and Bradford, Pa. 

Also, 32 Cortlandt St., New York. 

THE FISHER 

For Electrical and Ex
perimental Wor/<. 

For Gunsmiths d: Tool 

_!t��;;;;i�j�;: For Geneml 
Shop Wor/;. 

High Grade Tools; 
elegant in design, su-

fa1'i!r. I�S��gtlg�;.;ft�e �,:'i:�i�o
e�"%;;� 

cheapest. Send jor catalCXJ'ue and prices. 
W. F. & JOHN BARNES CO., 1999 Ruby St., Rockford, Ill. 

AT LAST! to������r:�� 
C>XLER... 

The only one. Saves annoyance. Saves labor. 
KRIDJ,ER MFG. CO., 

IT Agents Wanted. Grand Rapids, Mich. 

ARMSTRONG'S � PIPE � THREAD ING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas. and Steam FIt-

�';;'� a�n�r�"fft��Ji�:�:'; 
universally acknowle�ed to be 

BEST. r;lrSendfor catawg. 
Armstron2' Mfa-. Co., 

Bridgeport, Conn. 

WANTED A man with means to furnish capital 
• to patent and introduce & good inven .. 

tion. Address J. L. MILNER, THORNTOWN, IND. 

Patent Steam Pump Governors "ECLIPSE" GRAVER, DRILL & TOOL SHARPENER 
For steam Pumps Working under Pressure For hOldin� tools of every 

FISHER PATENre��VITY GOVERNORS 1';i'j���n
io a�� a��:'P�i!�i 

For Steam Pumps filling elevated open tanks, practICal, economICal and lndls-
are the m��9�1��tt:n���6::'le devices ����:b�st 

trg!:�:, ;�ti�:�o:�: 
REltUUING .Q A],VE!I. curate CUttl!,g edges at all tImes. 

Pi'" Send for circulars and testimonials. PrlCe $1.7li. 
FII!IHI<:R GOVEltNOlt 1'0., IT Send for iUustrated circular. 

201 I:!. 1st Avenue. Marshalltown, Iowa. E. F. B OWMAN & CII., 
20 t 0 36 Cbestnut St., Lancaster, 

Why Purchase Telephones w�t��;::�!Wuu�?s�f�rs' 

FROIII THE 

VIADUCT COMPANY, 
No.2 S. Howard Stre et, Baltimore, Md.? 

Be�r:Jh�n�:�:�e:g' �E:�8
e:i��'k�3�f:t:.uring 

Because; It guarantees satisfaction. 
Because ; Its Instruments do not Infringe any patents, 

and are the best in the market. 

ME�RS. MUNN & CO., Solicitors 
of P nts. have had nearly tlfty 
year continuous experience. Any 
one may quickly aBcertain, free, 
�����'i,I:�/��tY�fo f{��br C�� 
Communications strictly confiden-
�� to�b��d�g���M�:;s and 

PATENTS 

TYPE'WHEELS .. M·OOE.L8 L"XPERIMENTAL WDfULBMAlL1MCH1NmY 
NOVJl.lTlEa • E.TC.. ow l'DRK tlT.ENCIL WDRKI' 100 NASSAU II! "'1'. 

SHIP CANAL. - A 
history of this great engineering work, with aD account 
of a voyage up the canal. In whicb are described the 
vllriou8 works of interest constructed in connection 
with the new waterway. With 3 illustrations. Contain ed 
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 964. 
Price 10 cents. To be had at this ollice and from 1111 
newsdealers. 

Oth er details In rel'lard to thiB Important work may be 
found in SUPPI,EMENT, Nos. 68li. 71li (2 illustrations). 
and 763 (with map). Price 10 ceots each. 

The Bailey Automatic Bicycle Brake 07e Is as quick in action as thoul'lht it
self. So unobtrusive. the rider 
would never know he had it were it 
not for the Instant and elfective aid 
It gives him when Wanted. B A.ILEY 
M�'G. CO., 207 S. Canal St., CmCAGo. 

Engineers and Firemen g::.a.,ll�� gn �d'w� 
�':: 3rro=��¥'� �g,l

p�nc��n
A���,

is��t������: ...-HIGH GRADE ONLY. Warranted. Contract
ors desiring a trustworthy Jack Screw. ad
dress RUMSEY &Co.,Ltd�Seneca FaJIs. N.Y. 

MATHEMATIC A L  TABLE8.-BY 
Joseph de Perott. The bibliography of works contain
true mathematical tables, with notes descriptive of them. 

3'lJ����� B.C
�::���01��

C
����ti�!":.��

T
fr�::; 

all newsdealers. 

VOLNEY W. MASON & CO. I 

FRICTION PULLEYS, GL UTGHES, ann EL£f ATORS 
PROVIDENCE, R. I. 

ALUMINUM soldered with ALSITE �OLDER 
and Pl ated with either Gold, Silver or Nickel by the 

� ALSITE PROCESS. � 
�llfa���al" 0°3 ,,£fh����n

'St�!;;i�TH e!Lj ��: 
Send 25c. ... stamp. for A!W11\4m,'Um· SlIver Kev 0haJiJn. 

The Most Usefnl Tool in any Shop is the 
�IVETT��JHE 

FANEUIL WATCH TOOL CO. 
BRIGHTON, 

BOSTON. MASS., U. 8. A. 
- __ _ _ Anybody Interested, write 

for particulars. 
The Highest Award at the World"s Oolumbian EX'POSition. 

MATCH � MACHINERY. 

T� Scientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the dilferent publlcatloos ln the Uulted 
States, Canada, and Mexico are 88 follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The SCientific American Supplement (weekly), one 

year, - - 5.00 
The Scientific American, Spanish Edition (month-

ly). one year, - 3.00 
The Scientific American Architects and Builders 

Edition (montbly). one year. - - 2.00 
COMBINED RATES. 

The Scientific American and Supplement - $1.00 
The Scientific American and Architects and Build-

ers Edition, - - 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition. - 9.00 
Proportionate Rates for Six Month$. 

o,.T����':J'y"��?e�: ii,!'�U'��de�t by postal 
MUNN & CO., 361 Br_tlway,·Now York. 

© 1894 SCIENTIFIC AMERICAN, INC. 

DEPARTMENT OF THE INTERIOR, WASHING-
ton, D. C'

f,
August 25,l894.-Seale d propOsals (In du-

f::{:�'ilr ���il � ����ke'},. 
ait:.

th�o!:l'.r;,
r�'::��:m��r

t� 
1894, for the construction of a Telepbone 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 tbe Interior Department. Bids must be made 
on Government blanks. Blank forms of 'proposal, Sft ��:tigrsth

e:c
c�:l BT �:tg�n�ge

o�:E���t� �he� 
g�����:.� ���i!� ��fia�: o�J'eal�� t�e �fi:fee�t::3· p�� 
:�gh�;:�f��: "J'�0�i��'i{M'&d�15&�1��: ����:f�� 
U. S. 

se�l:����ff894?�le��:d p�o��l�f.f¥n'l'P�lic�Ie: 
for dredging in Ogdensburg Harbor. N. Y., will be re
ceived here until 2 P.M., Octoberfi, lR94. and then public
ly opened. Full information furnished on application 
to, SMITH 8. LEACH, Captain Engineers. 

u. S't�:�i'f��?!leW:!i ���iTI.���i:\p�&;i:'��; 
�':r.:i�n�il

B2'i!�oocfo'=:w�t��;ht!��� 'i��lic�� 
gKl¥i� s�kt61[m6'����;!U��i����� application to 

U . S·t::�r;�]�If.�� .5�� :�:O��<f�;:p;r�te�EJ�; 
dredging to Great Chazy River, N. Y., will be.received 
here until 2 P.M., October 5, 189� and then publicly 
opened. Full information furnished on application to 
SMITH S. LEACH, Captain Engineers. 

U. S't��r
N�E���I�d������rn

O�J;�t���; 
���� ���i�ti��� &'\��e��e�894;t

.mtlh: 'i��lic� 
m'f� s�,£k�'k':"C!�'!i������e�� application to 

DEAFNESS 
and HEAD NOISES relieved by using 
Wilsonts Common Seose Ear Drumtl 
New scientific invention, entirely different 
in construction from all other devices. As .. 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable. and invisible; 
have no wire or string attachment. '\ rite 
for pamphlet. ty"" Mention this papeT. 

WILSON EAR llRUM MFG. CO., 
LoUISVILLE, Ky. 

ON CHEMICA L L ABORATORIES.-
An address by Ira Remsen, in which is discussed the 

part that chewical laboratories have played in the ad ... 
vancement of knowledge and the legitimate uses of the 
chemical laboratory of a university at the9l,'resent time 
tro�h!:if,h����P����v:r

o
el t�� k�n

n�aa:iJ�cai l��b������ 
of the University of ChicRao. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 96�. Price 10 ceots. 
To be had at thi s ollice and from an n ewsdealers. 

T�E FH..A.:N"H:.LJ:J:l.V 
A New and Superior Telephone, 

DEAFNESS & HEAD NOISES CURED 
by INVISIBLE Tubular Cushion •. Have helped 

comb:��\ihJ oeo� H EA R�H�� �188��:�Bet!il 
oy ... F. HI.cox only, MliS-S-B'way, N.Y. Bookofproofs FREe 

A Valuable 1300k 

1�,500 Receipts. 708 Pages. Price $5. 
Bound in Sheep, $6. Half-Morocco, $6.liO. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as pubJished in the 8ci
entilic Amel'icRn duriDlCthe pastllfty years ; together 
with many valuable and important additions. 

h2:��Il:rct:N�Vu"eJi� ��::"��at'i�he�Pth:�:K.� � 
being represented. It is by lar the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded 118 the product of the stUd
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
beinl\( of the highest value. arranged and condensed in 
conCIse form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formulm used in the various manufacturing indus .. 
tries, will here be found answered. 

IDBtructions for working many dllferent processes In 
the arts are given. 

pr���ry �{1 �J i�'lt'lf�J� ':�h �a'icl:. gi b�:�� 
value in their respective callings. 

Those who are in search of independent business or 

�W:'�Ui\�:�:,;&a��.f � we
h��':s

a�f::'��::i'l.t�'::i 
suggestiOns. ty"" Send for Descriptive Otrcula,.. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 BrGatlwa7, New Yerk. 
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