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HENRY CAREY BAIRD & CO. 
INllUSTRIAL PUBLISHERS. BOOKSELLERS & IMpORTERS 

810 Waill ut St •• Philadelphia.Pa •• U. S. A. 
IY'" Our New aud Revised Catalogue of Practical and 

Scientific Bock!, 90 pages, 8vo, and our other CatalOll1les 
and Circulars, the whole covering eve,·y branch of Scl-
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address. 

ARMS TRONG'S * PIPE * THREADING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes I to 6lncbes. 
Gas and Steam Fit.-''' ..... -''�,: HI�e4P1pe Vises, 

:stocks and Diu 
acknawlffl{led to be 

IY'"SendjdT cntal09. 
Armstromr Illf". (:0., 

Brid&,eport, Coun. 

The Scientific American 
Reference Book. 

A most useful little bound book of 150 pages, com
prising, probably, the most extensive variety of stand
ard, practical, condensed Information ever furnished 
to the public for so small a price, ouly 25 cents. 

Among Its contents are: The Last CensW! of the 
United States (l89O), by States, Territories, and Coun
ties, Table of Cities bavlng over 8,000 inhabitants, 
Map of the United States- miniature outline, The 
Patent Laws (full text») The Trade Mark Law (full 
text), The Copyright Law (full text); Tbe Principal 
Mechanical Movements-illustrated by 150 small diu
",rams-<lt value to Inventors and desillDe1'8 of mechan
Ism, :\Iedal\ion Portraits of Distinguished American 
Inventors, Valuable Tables relat.lng tei Steam, EJec
uiclty, Heat, Metais, Weights, and Measu1'l' .... 

IY'" Sent btl mail to an1l /Jd4r"" on """'pt of price. 
2lS ceuts. 

MUNN a:. CO •• Publishers. 
361 Bro.dway. New York. 

No MORE DULL SHEARS! 
The DIAMO!'OD SHII.ARS and 
SCISSORS 8HARl·EN�;R. For 

::��� �':,�� 1J1::sl':fter8• 
to .lIarpen an1l rizt 

in I 0 ... ondJI. 

:--1�,.rt.r';-'ii.':3gkel:d�ti
ng 

Cent ... 
Y (:0. 

CITY. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before tbe Ca.rrlage Builders' 
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bearings and pneumatic tires io r<»t.d vehicles. Con ... 
tamed in SCIEN'rIFlC A�lERICAN SUPPLEMENT. No. 99�. Price 10 cents. '1'0 be had at this oIDce and from 
all n ewsdealers. 

lADE TO FIT"YOU. Imported elo�ts and Overcoats 
from flO to t20-the .tyla and ma: 
terlal you .elect. We are direct 1m
portBro--gu ........ tee perfect lit, BuperiOr 
workmanship and flnest tnmminga. 
:::�t!lC.�=s�e�?<!t�8.� 
Witb prlvlle/;. ol examination. Write 
tor tree c&talogue, samples &Dd meuur· 

.1!j.�
s
���'i88T 'ILORING CO, 282andIM8tat.e8t.,Dep1.�, t:ble&lo.I� •• 

ENGINEERING FALLACIES.-AN AD
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popular falIRcies likely to be encountered by young en . 
gineers.ftnd which may sometimes lead even Rble men 
astray when met wiJ.h in a new fluise. With 2 1lt;rures. 
Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 994.. Price 10 cents. To be had at tbls oIDce and from 
all newsdealers. • 

! Telephones 
Sold outright. Cannot gat; out of order. 
Guaranteed ff'''' Jrom("'"�t. 
Suitable for excbana_ or printe plants. fF' S-for T� and PrteeIl. Some goocl\ territory lett for reliable agents. 

MASON TELEPHONE CO., RICHMOND. VA • ...-HIGH GIUDE ONLY. Warranted. Contract-
01'8 desiring a trustworthy Jack Sere .... ad
dreo8 RUMSEY & Co� Ltd.. Seneca FaIls. �. Y. 

T� Scientific American 
PUBLICATIONS FOR 1895. 

The prices of the different publlcatlons In the United 
States, Canada. and Mexico are &8 follows: 

RATES BY MAIL. 
Tbe Scientific American \weekly),one year fS.OO 
The SclentiliC American Supplement (weekly), one 

year. - - 5.00 
The Scientific American, Export Edition In Which 

Is Incorporated the Spanish Edition (monthly). 
one year, - 3.00 

The Scientific American Architects and Builders 
Edition (monthly). one year. • - 2.50 

COMBINED RATES. 
'l'b� Scientific American and Supplement - '7.00 
'l'be Scientific American and Architects and Bulld-

_ Wdltlon, - - 6.00 
'J'be 8c1QQ�ltIG American, Supplement, and Archl-

U!cta a.a4 Builders Edition, • 9.00 

Prnp0l1·innat,· Rat .. Jor Six Jllonths. 
'l'hlelncludes postage, wblch we pay. Remit by postal 

..,t exp.- mOWOf order, or draft to order of 
IlUNN &: CO., 361 Broadway, New York. 

J citutific �mtricau. 
MON' IlOR VAPOR ENGINE AND 

POWER COMPANY, 
8 ElliE STIIEET. CIIAND RAPIDS. MICHIGAN. 

CASOLINE LAUNCH ENGINES AND LAUNCHES 

Kombi 
Camera 
$3.50 

� � SPECIAL TIES. 
Penbertby Injectors In ac

uM on bOllera In U . S. Bnd ea.n.. 
PI'"' Send for w!41oaue. 

PKNBERTRY INJECTOR CO. 
113 Seventh �t.. DETROIT, MIca 

P08SIBILITY OF LIFE IN OTHER 
Worlds.-A most interestinjl discussion of this much 
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PL1I:MENT, No. 99�. Price 10 cents. '}'o be had at this 
office nnd from all newsdealers. 

. 0 r character and at price to suit 

Study Electricity at' Home 
by QIlJ' COrreBJ)Ondence method wltb FREE ApPARATUS. 
T�lI1low. Cat. free. Sctentltlc Machlnil!t, Clevel'd, O. 

THE ELECTRIC LAUNCH Co. 
OrneE AND WORKS 

MORRIS HEICHTS,NEW YORK CITY 

MANUFACTURE OF SALT.-BY 
Thomas Ward. A valuable and interesting Paper treat ... 
IfIlr of the various methods by which salt Is produced In 
different parts of the world, but more espeCially In Eng
Jand. Cont.ained in SCTENTII'IC AMERICAN SUPPLE
MENT, No. 993. Price 10 cents. '}'o be had .. t tblB 
oftice and from all newsdealers. 

DEAFNESS � ,.u .. HFAD NOISES relieved bynslng . WilSOl1'l!I CnDllllol1 �el1Me En

.

)' 1)1'UIII .. 
New sclentilic Invention, entirely different 
In construCtion from aU other devices. As-

.; slst the deaf wben all other devices fall, • and where medical skill haa given no relief. 
Tbey are safe, comfortable, anO Invisible: 
have no wire or strinJl attachment. \\ rite 
forpaml'hlet. IY'" lIIentiOl' flli. popeT. 

WILSON EAR I'RUM MFG. CO. 
Loulsvllle Trust Co, BldR., Loulsvllle, ky., 

DnomIDp""""", and 1122 Broadway. Ne .... York City. 
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Interest., In writing for Price . 
THE Gouvi'J�E"J'���cg:fJ�·co •• Gouverneur. N.Y. MArrCH � MACHINERY. 

Latest Improved. Complete plants furnlsbed, JOB. C. 

S TOP! S TOP! DONNELLY. 13J9Button ... ocd street.
. 
Pblladelphla, Pa. 

Tbls space reserved for High Grade Screw Cutting Lathes. 
t .  • •  

FOR FOOT OR STEAM POWER. 
Kane s Pennington Hot Air Engine. 1 Nine Inch Lathe .. ..•... '75.00 

Same power runs Motor Cycle one mile a minute. f ll:�!t
T
�::�.

u
Eit;g� .. : .1�-:l ts'l.40 

Don't Place YOUt' Ordef' Until You Write UB. 02;
r
.3�e.�lS�omp�lfg� �p�I'" 

, borse power weighs 50 pound8.. compound rest
l 
cut. right and l� 

THOIlI AS K ,\ NE &: CO.. tJhlca"o. III. �=ctr:;,l� �o��CYCIe repalr\njj: 
THE LAMBERT 

Gasoline Engine 
CHEAPEST POWER MADE. 

No Dust. Asbes, or Smoke. Costs 
���=- ����T<u':: �o: 

CREAMERY PACKAGE MFG. CO., 
1 to 5 W. Washington Street, CitICAGO. ILL. 

PATENTS 

I ::O'UNGER. 
Long Distance Electric Telephone 

. Sold outrlQbt forall
C

llrPOSeS exw:t �UbIiC ex, 
��'tl'�:'ion�����rt IYJ,'::��e ,,�bJt ������ 
on the market. Prices reduced. Agen!s wanted. 

The ntUn .. er Electrical Telephone Mfe. tJo.. 
167 Dearborn Street, CHIC AGO, ILL. 

DEAFNESS CURED I THE EAR 
VAPORATOR �R:�BI?�t�N� 

BNTIJ'IO principles. Satlstactlon guaranteed Or money refunded. ND drum.. lol&de Df gOld. Circul&re tree. 
EAB V AroRA TOR CO .. Y. Jol. C. A. Bldg •• CblC8IIO, ill. 

PATENT �TEEL � 
SKELETON LEOS 

.AlUIl THE BEST. 
Eetabll.hed 18C9. 

D. W. KOLBE" SoN, 18J9 Arch St., PbIladelphla. 

THE FltASSE CO. 
21 Warren Street, NEW YORK. 

THE NEWSPAPER AND THE' ART 
of Making It.-A n address delivered at Cornell Unlver. slty, by Charla .. A. Dana, edItor of the New York Sun Contained in SCIICNTIFIC AMERICAN SUPPI.EMENT, No: 
:lrgew��';S!!!

�
cents. To be h .. d at this oIDce and from 
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SCIENTIFIC AMERICAN DYN A MO. 
Description of a plain shllnt-wound dynamo of simple 
construction, capable of 8U�Plylng a current of from 00 
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for t.he benefit of the readers of the .sciPlIti..1iC �.j1)U,,,'tc(11it 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de· 
���".fe�?�f���:::t��� sfi,py:'
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nse, but who do not care to enter Into the subject scien
tifically. Wlth:U illustrations. Contained In �(,IENTIYIC 
AMERICAN' :""FPPLE:W-:xT.No. Sfjfj. PricelOcents. To 
be had atthls office and from all newsdealers. 

SEND For tJataJogne of the 
Musical Instrument 
you think of buying. Vio

linR reJ!aired by the Cremona 
C. STORY, 26 CentralISt., Boston, Mass. 

© 1895 SCIENTIFIC AMERICAN, INC. 

ELECTRICITY I 1Iech&nica, Steam Enc\ne!lriDL Meoh .... ical 
Drawing, Architecture. � K,' and Bridge • 
l!:ngineering. PiUllibinG', Heating, 'Mini�. 
EnchBh Branches. Hend tor free cirouli.r. 
stating .ubject wish to stwly or your trade. 
Corre8)Jondence School of Indu8trlal 

8eleBCelio SCRANTON, PA. 

Parson's Horological Institute. 

�cbool for matcbIl!aker� 
ENGRAVERS AND JEWELERS. 

IY'" Send for CatalQ9IU and &f.,.encu. 
PARSON'S HOROLOGICAL INSTITUTE. 

30� Bradley A �entle, PEORIA, ILL. 

EXPERIMENTS IN AERON AUTICS.
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tton uf llvi"t' machineR. wit). a discussion of the preJilent 
stat1'. or aeronnutic8. With one 11lustratioD. Con
M.med in SCIENTIFIC AMBRICAN SUPPLEMENT. NoS. 9D1 and 99�. Price 10 cent. eacb. To be bad at this 
office and from all newsdealers. 

�8u USE gRINDSTONES? 
If so, we can supply you. All sizes 
IIIClnHf .. d and nlllllCJ1l11red. always 
kept In stock. R<lmember, we make a 
speclaltyof selectl!ll! swnes for anspe
ctal purposes. IY'" A.k for catalQ9Ue 
Tile (:LEVEI,ANIl l'TOI\E «:41, 

2 d Floor. Wilshire. ffievel!1nd. O. 

J !�c ��t��ut£����: 
and least expenslYll-devlce for 8cientlfic or f����=� by electricity. IY'" Send 

QUEEN &: CO. (lnoorporated) 1010 Chestnut St., Phll.delp.I_ • .u� 'so A. 

A Valuable Eook 

12,500 Reeeiptll. 708 Page8. Price $5. 
Bound in SlIeep, 86. Half·Jlorocco. 86.lS0. 

This splendid work contains a careful compilation of 
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enrilic A JJle"icRll durlrurtbe past llfty yean;togetber 
with many valuable and Important addltl OIl6. 
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being reprp-Sented. It Is b;7ar the most comprehensive 
volume of the kmd ever placed before the public. 

The work may be regarded aa the product of the 8tud
les and practical experience of tbe ablest chemists and 
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conCise form convenient for ready use. 
Almost every inquiry that can be tbought of, relatin", 

'to lormulte used in the various manufacturing indus
trle .. will here be found answered. 

In.tructlons for working many di1Jerent processes In 
tbe arts are given. 
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value In their respective callings. 
Those who are In searcb of Independent business or 
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sllJlllestlons. 
or Smd for DeBcriptivt Circu!at'. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Yorke 
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