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Wat(bmaking a Cradt for Young mtn and Womtn FREE SAMPLE COpy ��IM��E 
Panons' Tnstltutt for WatcbmaktrJ, €ngravtrl and OPticians In ntW Quarttrl. 

. .. An Elementary Jou rnal for Students 
ORDINARY RATES. 

Int"de Pall'e, each insertion - - 7� cent8 II. line 
B nck i'all'e, each i n 8ertion · - - - IIU .UU II. line 

WFor 8""'" cl<u8es oj AdvertiBe""",ts, Special and 
H'lJMr rain are required. 

of MecbaniC!!, Electricity, Architecture, Mining, @"" Send jor 1897 Catalogue. 111 BRADLEY AVE., PEORIA, ILLINOIS Plumbing, Heating and Ventilation, Steam 

Tbe above are cbarges per agate line-about elll:bt 
words per line. Tbis notice sbows tbe wldtb of tbe line. 
��.!." �'i! �� 'W,':,t��ra�:..�a�'f: ifn'!;'; €;���t 
���tve� ��e J�t\'1�f{6'�s

om1�v:.rt!'"::fe�s 
T1J:���d�; 

-at !!I�m�e,!
. 

tl�:ac�: .UI��f� anY�I� of �h��r�!���lmpl��tQ!��n�:. 4·< '" 
erate them. No lire. Furnl.hed wltb electrlcal lgnlter. Send .tamp. for de.crlptlve matter and � 
prices. AIl .lze. upto36h. p. PIERCE ENGINE CO., 17 N. 17th !!It., Racine. Wi ... 

'!l0rning to appear In the following weekfs Issue. 

W09tPau�!!I!!e!��S 
time and money by using our 

and Hand Power PlacnlItery 
SEND FOR CATALOGUES­

A-Wood·working Machinery. B-Lathes, etc. 
SDECA FALLS MFG. COMPABY. 
6'95 Water St� Seneca Falls. N. Y. 

AMERIUAN P ATENT8. - AN INTER-

-'COME ��Mftt'u�� ROC I< pJtGHTEST'THRII&r, 
ONLY ADtIUS1t.BLE CRUSHER MADf, 

SPECIALLY ADAPTE���.tEtR&� IUtQRJ!�D7¥�g�S!.y'IN�'��lt'J.Y. 
FRASER. CHAlIF.RI.CHlCAGO. ILL. U.SA. 

BUy TELEPHONES 
That Are Good .. Not Cheap Things 

esting and valuable table showin� the number of patents Jlranted for the various subjects upon which petitions 
bave been filed from the beN:innin2' down to December 31. 189t. Contained In 8CIBNTIBI(l AMJ:RICA!': SuP. PI.. Ell B!'IT. No. 1 UU"'!' Price 10 cents. To be had at this office and from all newsdealers 

Tbe Mutual Telepbone Co., Petersburg, Va., chanlled 
Wl';�;fe�\';��t'la�pment and now are bappy with a 

Hundred. 0 f Blmllar cases may b e  cited alfectlng tbe 
apparatus of nearly all so-called competitor •• 

.POWER & FOOT I SHAPERS,PLANE:RS.DRILLS 
L. AT H E S. �tf���lp�,��P 2�T'�,m�ul��r� 
SE:BA IAN LATliE: CO 120 CULVERT 5T. CINCINNATI.O. 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Clinton Street, Chicago 

The La�Dest Manufacturers of Teleplllmu 'n tile U. S. 

THE IILLIMIS WIRE CUTTER 

Tbe Immense .avlng etrected b y tbe u.e olour 
PERFECTED for c ru.bmg ores has In many 

Instances made the above 
STEAM .tatement a reality. Pro.· pector. and mining capitall.ts 

STA M P 
IUvestigate. Notblng like 
tbem In all Cbrlstendom, 

Write 
CATES IRON WORKS, CHICACO. 

HUB 
Ball Btarings 
r..o;, H�.!' ���s. ��y Hs':.":; I·ower. 011, Time. Used 
by Best Machine Builder •. 

Patented. THE BALL BEARING CO., 
or WrtU f o r  prices. 12 Watson St.,Boston, Mass. 

BICYCLE MACHINERY. 

Bicycle Ohain Side-Link 
Punching & Piercing Press 

CapaCity, 120 link. per minute. 
17' Send for Bookltt. 

The Waterbury Farrel Foundry and 
Machine Company, 

Bank St., Waterbury, Conn., U. S. A. 

Stark Anti-Friction Ball Bearing 
� END

_
I�UST 

STARK ANTI·FRICTION 
DRAWING SPINDLE 

or Send for cataIoo B.L. 
JOHN s'r ARK, Waltham, Mass. 
L�e: J'::s:::, :;:\!��O:�l't��.?:=�· Cbu. Chmebtll6 Co. 

EXTEND YOUR TRADE 
Manufacturers wlsbln!l to extend tbeir trade In Eng. 

1�':,�:����t�t;Il��':' M.'t.'i\:!,If,'!'s'!�e:a I�:':'illi:e� 
lor doln ... bu.lness with Engll.b mercbants alid .blp. pers, .and is prepared to extend trade or open a mar .. ket ot:l moderate terms. 

CATALOGUES FREE TO ANY ADDRESS 
IXA *-. """"'" ,,�1'S Ol'",-S \r;;Z)I "'� cz. ,,�O '-"0.9 11 ��-.A. 0 ..... 

PUBLICATIONS FOR 1897. 
Tbe price. of tbe dllJerent publtcatlon. in the United 

States, Canada, and Mexico are as follow. , 
RATES BY MAIL. 

SCientific American \weekly). one year, $3.00 
Scientific American Supplement (weekly).one year. 5.00 
Export Editlun of tbe Scientific American (month· 

ly) in Spanl.b and ElnIl:Ii.b, - 3.00 

Drop lorlled from : the be.t Tool Steel. : Six Cutting Edges. 
Adju.table Gauge. 
Workmanship 

1II!!!i�!!!�!"!!I!!I!!"!� the Be.t. - Lenll:tb 10Incbe •• 
or Send for c'rcular .. W. C." 

THE BILLlNQS & SPENCER CO., 
Drawer 3, HAR'I'FORD, CONN. 

ARMSTRONG'S * PIPE * THREADING 
-ASD-

CUTTING.OFF MACHINES 
Both Hand and Power. 

Sl.zes 1 to 6 ruches. 
GaB, and Steam Fit­

H IUJl:ed Pipe Vi ..... 
,sUJcjcs ttnd lha (lchnowledQid to be orSendNr <ataloa. 

THE ARMSTRONG IIFG. CO. Ih'ldll'eport, Conn. 
TRANSITS AND LEVELING INSTRUMENTS. 

�tCAKT'iJLD ELECTRIC LEVELS 

SizeB, 2 and 3 Inche.. Prices, 25 and 00 cents. 
For Bookoni C . .... RICHAHD:';O� & !'jON, Building Edition of tbe Scientific American (montbly), - • • • _ _ _ • _ 2.50 tile Level. 5 P. O. Boxlll7, Athol, Mass., U.!'j. A. 

COMBINED RATES 
In tbe United States, Canada, and Mexico. 

Sclentillc American and Supplement. _ 7.00 
Scientific· American and Building Edition, • 5.00 
Sclentillc American. tbe Supplement. and Building 

Edition, - - - • • • • - - 9.00 
TERMS TO FOREIGN COUNTRIES. 

Tbe yearly .ub.crlptlon price. of Scientific American 
publication. to forelll'n counl1'i .. s are a. follow.: 

0.8. IlODey. EDlltsb Moue,_ 
£ .. d. 
016 5 
1 , 8 

�Ientiflc American (weekly), • • $01.00 
ScientifiC American Supplement (weekly) 6 . 00  
Building Edition o f  tbe SCientific Amer-

ican (montbly). 3.00 012' 
Export Edition of tbe Scientific Amer· 

lcan (montbly) In Spanisb· and En,,· Usb, • • • • • • - 3.00 0 12 f 
COMBINED RATES TO FOREIGN COUNTRIES. 

SCientific American and Supplement. • 8.50 1 Ii 11 
Scientific American and Building Edl. 

tlon, - • • • • • • • 6.50 1 9 
ScI�'::���e�'::��::'d �';;li�r��ctt'r��n� 11.00 2 5 2 

or Proporti01UlU Rates for Stx MontllB. 

FINEST AND FASTEST----

�
_

E RIVETT LATHE W!!!!!!!r Faneuil Watch Tool 00. 
- . .  Boston, Mass., U.S.A. 

BARNES' 
New Friction Disk Drill. 

FOil LIGHT WORK. 
HaB th.,. Great Advantage.: The speed e&Il be inst&ntlr cbanged from 0 to 1600 

:n"'be�J!�:'t��t��!:�W�l;�� 
amallest or largest drills within its range-a won. 

derful eeoDOmy in time and great _viDe iD driB hreabp. Send for catalogue. 
W. F. " INO. BARNES CO., 

1999 Ruby St" Rockford, Ill, 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN. 
TU'(C AMEHICAN on the Question of the speed of ice 
boats, demo .... s1 rattnR' how and why it i& that these craft 
sail faster than the wind which propels them .. Illustrated 
with 10 exphmatory Jisllrams. Contained in �CJJtNTJFIC 
AMEUICAN SUPPJ,EMENT, No. 214. Price 10 cents. 
To be had at tbi. ofllce and from all newsdealer •• 

Drop. Forging 
In all its branches done to order. 

Send u .sample. to figure on. Our work •• equal to tbe 
best done in this country. We lIlake a .peclalty 

of very Intricate work. 
BAGNALL-J,OUD BLOCK CO" 

16!1 ·Commercial 8tl'eet, BOSTON 

FOR ELECTRIC L IGHTING. 
Special low price. to boom 

buslne88. 
8 li}1bt 16 c.p.110 volt dynamo !lI6 . .,I) 10 16 ' 110 " .. t,'!8()() 

�1��r 
1I:��z.r:-m�:i���.

II�::I�f}.,,�it,; 
guaranteed. Electric motor. l1i to 
7 b. p. any voltage. Stor�e bat· 
�eg�.� �1u..%�.S':.: C��:.rrlt 

The above rate. Include po.taI!e, wblcb we pay. Re· Witb·tbe new attacbmep..h,tbe Rivett AutomatlcCbusk 
mit by postal or express money order, or draft to order of Closer, from lOO)to """" more work can be done. HYPNOTISM r�xty :��,k.'t<k. mJoo��tt;;.��:� 

MUNN & co., 3tH Broadway. New York. NEW TOOLS • • •  NEW CATALOGUE, 1896 3Oc. pm. Anderson, S. T.'f7, Masonic Temple. Chicago 
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Engineering, Civil EnJrj.neerlng, and Mechanical 
and Arcbitectural Drawing. 

Experimental & Model Work 
C ... cular. d: advice free. Oardam &; Son, !16 Jobn St.,,N.Y. 

CREENFIELD 
Steam Engine Works. 

E.tabll.hed 1B7f. 
Manufacturer. of Greenfield St .... 

tionary, Portable and Yacht 
ENGINES AND BOILERS. 
AlBo Horizontal, Automatic 

and Variable Cut-01f Enll:lnes. 
Stu. hom 3 to 73 Hone-Po.-n. 

Al.o Vertical and H011zontaiand 
Marine BoUers, Steam Pump. 

and Adams' GrateBars. 
W.G.&G. GREESFIELD, 

East Newal'k, N. J. 

DORMAN'S 
VULCANIZERS 

are used all over the world. 
Exclu.lve Manufacturer. of Steam Ma. 

cblnes for Rubber Stamps. We also make 
Dry Heat Vulcanizer.. Complete outfits 
from $10 to $I,OOl. A II Stamp and Stencil 
Tools and Supplle.. Brass and Steel Die. 
for all purposes. Sf 6. .. 8, EngraVln� and _1'1-'11. �lil-" 
Die Slnkl�fs:!:,n��.ba

:���be 1800. 

'rUE S. F. W. DORMAN CO. 

121 E. FII.yeue :';t., Bn llimol'e, Md., U. S. A. 

NOW IS THE TIME TO SUBSORIBE 
-FOR THE-

ESTABLISHED 1845. 

The most popular Scientific Paper in the World 

The ScIENTIFIC AMERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the devel­
opment of the sciences, arts and manufact­
ures. Each issue is embellished with nu· 
merous illustrations showing great engi· 
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi· 
tions to the navy, new guns, locomotives, 
etc., sixteen pages each week. Many of our 
patrons have been on our subscription books 
for a period of thirty or forty years, and we 
often receive letters from old readers stat· 
ing that owing to a careful reading of the 
paper since boyhood, they owe their success 
in life more to having had the SCIENTIFIC 
AMERICAN as their constant friend and com· 
panion than to any other one cause. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi· 
cials, merchants, farmers, teachers, law· 
yers, physicians, clergymen-people in 
every walk and profession in life, will de­
rive satisfaction and benefit from a regular 
reading of the ScIENTIFIC AMERICAN. 

As an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe for 
yourself-it will bring you valuable ideas; 
subscribe for your sons-it will make them 
manly and self·reliant; subscribe for your 
workmen-it will please and assist their 
labor; subscribe for your friends-it will 
be likely to give them a practical lift in life. 

A yearly subscription to the Scientific 
American is a most acceptable holiday gift 
to a son or a friend. 

NEW VOLUME COMMENCES JANUARY 1ST. 
SUBSCRIPTION PRICE, 

$3.00 a year, or $1.50 for six months, 
W" Send your address for a free specimen 

copy, 

MUNN '" CO . , PUBLISHERS, 

361 BROADWAY. NEW YORK. 
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