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jn�idf" IJn::re. end. iJl�eJ'tion. - 7t1 cenrM n line 
Hnct .. PaU' ... . .. neil llHiie.Tino • •  - Sl.OO n line 

IT For SOnte classes oj Advertisements, Special and 
H ighfr rates are required. 

'I'be ab!:)Ve are charges per agate line - about eight 
words per lllle. This notice shows the width of the line, 
and is set in agate ty�e. F.ngravtngs may head Rever
tlsements at the same rate per agate line. by measurement. as the letter press Adverti.<;ements must. be 
received at. PubJication Office as early as 'J1hursday 
mormnjl to appear in the followin2' week's ISBue. 

(ribUnt � BiCYdt 
Tested and True. 

The Easie.t Runninfl Wheel in the World. 

� Send jor Oatalogue. 

THE BLACK MFG. CO., ERIE, PA. 

BICYCLISTS' TAPE .. R.I.
�
NG��

� RUBBER PLUGS -
are the ldeal tire menders-cannot 
slip or be punctured anew. Send 
Jive 2c. stamps for assorted samrles. 

ELECTRIC CLOTH �el� everytbing. Send 10 
cents for a sample cloth. Agents and canvassers wanted 
in every town-write for particulars. 

BICYCLE APPLIANCE CO. 1�ITIfA�!�A. 

. ,: 

Typewriter 
__ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 
.327 Broadway, New York. 

ALL tm,m.W�TJCAL 
solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire
ly relieves mental and ner
vonS strain. Adapted to all 
commercial and scientific 
compu tation. Why don't yon 
get one? Writ�fur pamphlet. 
FELT ... TARRANT MFG. CO. 

52-56 ILLINOIS ST. CHICAGO. 

-,. _ -,---,----------_ .............. _._---._--_ .. _-----"-.--,-.----; 

The 
Atnerican 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Lette rs

Patent No. 463,569, granted 

to Emile Berliner Noyem

bel' 17, 1891, for a combined 

Telegraph and Telephnnc, 

('oYering all forms of 

.\licruphone Transmitters 

or cont.act Telephones, 

;' 
i' } 
, 

� 

I citutific �mttintu. 
THE HARTFORD, No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement, feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-tCH!ate 
We solicit cash trade and can give such customers A GAIN OF 
50% over what is offered b y  competing houses in our line 

THE HARTFORD TYPEWRITER CO., 1 LAUREL ST .. HARTFORD, CONN •• U. S. A. 

The $5.00 
POCKET KODAK 

EASTMAN KODAK 00., 
Sample photo and bookld 

for two 3·unt stamps. ROCHESTER, N.1· 

TH�J'h��!!n�!h .!��r�ts ���!�E 
The new Vi(:tfJl' VnpoI' 
Jt:ngi ne is the result of more 
than 10 years' experience and 
pr��1s:!��b���ee

·ower in-
creas."d from 50 to fOO%. Send 
stamp for catalogue and 
state size needed. 

THOMAS KANE & CO. 

Tbis be���:.in�
e

Sci�::;nib
�r Horse 

\VEU�'.r Elt 2% actual horse power 

GAS ENGINE 
for $1 ;;11, less 10% discount for cash. 
Built on intercbangeable plan. Built 
of best materiaL Made in lots of 100 
therefore we ca,.n make then8Tice. Box-

�aa�
r
f��::f:��tG:S�l'�!. [) pounds. 

� �Vrite jor Special Oatalogue. 
\VEH""I'EIt lUl?G. CU. 

1<114 West 15th Street, CHICAGO 

for Amateur and Workman. 
pr Send 20. stamp jor List 223. 

FRED FRASSE CO. 
21 Warren Street, 

At I p' BicVCles, W:l.tches GUDS, Buggies H�'rDeI!8, rl � � SflWlng :\Iacblnep Org:lDs. PiSDOS Sllfel',TooiJ 

4 Scales of all v�\rleties RDd 1000 other articles 
Lieu free. CHICAGO SCALE Co • Cblc�go 111. 

'GENTS WANTED FoRFINET001S INEV£\!YSHOP 
" CAT:�����R U.H.BESLY &: (;0: 

AND AGENCY. CHICAGO,ILL.U.S.A.-

APOLLO GALVANIZED IRON. 
The worker can't afford to do n job with any other. 

Some jobR he can't do well, and some he can't do at 
all, with common iroDs. 

Apollo i. perfect and workable; o thers Ie"" perfect 
and far less workable. 

Apollo jobbl'rs carry large stocks and get anything 
special immediately. 

Apollo Iron and Steel Company. 
Pittsburgh, Pa. 

�ESSOPIS STEELTHB[E"NY 
FOR TOOLS. SAWS ETC 

� JESSOP & SONS t.:� 91 JOHN ST NEW YORK 

"- HAVE YOU GOT OUR CAT-
ALOGUE L FOR 1898 OF 

CAS AND CASOLINE STATIONARY ENGINES 
CASOLINE TRACTION ENGINES 

COMBINED ENGINES AND PUMPS 
CASOLINE PORTABLE ENGINES 

U S E D �� Y
A��

A

g�E 
FOR ANY PURPOSE 

CHARTER GAS ENGINE CO., Box 148, Sterling, III. 

SINTZ GAS ENGINE 00. 
GRAND RAPIDS, MICH., 

u. s. A. 
l1anufacturers of the Sintz Sf H. 
lionnt'Y and lUnl'ilie .';'UM and 
f';'n!ilnlill� .�nlliIH·�. ESi:eCially 

t1:�tr�.
for

R:g:t��cd 
ma�e;;��� 

tured or natural gas - Boats and 
launches. Prices within the reach 
of all. We;;

t
���dt{r. �����gue. 

FISH Yo" ",II eakbhllndudlorrrSB ifyotp .. t PATENT " GILLIS" o. lour bait_ To aUHrti.e it, 1U mail _,bod!." $\ ,i .. paek&r_ ( ... 
Qr!O .. t.I>. KAR1NE liN}'. CO .. PALATINE. ILLS. Drawtr • •  9 

I Columbia 
I 

Bicycles 
LEAD THE WORLD. 

You have noted that all bicycles 
are judged by Columbias. Others 
are offered as being 
"just as good." It is the 
universal acknowledg
ment of Columbia su
periority. Why make ex
periments when you can 
have certainty? Ride the Columbia-

Standard of the World. 
$100 TO ALL ALIKE 

POPE MFG. CO., Hartford, Conn. 
Columbia Art Catalo gue free from all branch 
houses and agents, or will be sent by mail 
for two 2·cent stamps. 
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e . "ftot� �g;t.�� � .r.c.�.O\l��·-
ES TlMATES lurnished lorCOMPLET E CRUSHIN G PLAN'TS 
�:nutaclure MINING MACHINERY 3�:��{Jtion. 
Sateslron Works, Dept. C.650 Elston Av.Chicago,1IJ 
HALF A CENTORY UF CYCLES.-AN 
illteresting history of tbe cycle from its orhlin up to the 
pre.sent time. 'l'he first crank·dri veil bicycle. 'rhe 
., bone-shaker" and its succeSbors. 'l'be tricycJe. The 
modern wheel. Cycle buildinll a science. Points of Im-

Wfthe�lwl�s���rig��u���tal�id � ����N&.r��:g1��C�i: 
CAN SUPPLEMENT, No. 1111�. Price 10 cents. To be 
bad at this Office and from all newsdealers. Wi CAN �y� COLD 

MINING usMJ:CHtNERY , �ECONOMY Of fUEL IN DRIVING OUR 
'1£/J 71 PUMe� 

WHICH 'gd\'itAV£? WRITE.cA�LOGUE.HU24t26. 
FRASIR'\lHAtMERS.CHICAGO. lL U.S.A. 

THE 

�-' - -:-:-7 ,� 'c:=:;[1 -.� . 
. . � \. i . . , .' . ...... w ' ( A -- ---

B"" ES'.rAJH,ISHEJ) 11'145. 
The Most Popular Scientific Paper in the World 

Only 53.011 a YeaI', Including l'ootage. 
WeeldY--52 Numbers a Yenr. 

'rhis 'widely circulated and splendidly illustrated 
papel' is published weekly. Every number contains six
t,een pages of useful information and a ]arlle number of 
uriginal engravings of new inventions and d1scoveries, 
representin� EngiDeerln� Works, St.eam Machinery, 
New Inventions, NoveltIes in "MechaniCS, Manufactures, 
ChemistrJl, F.lectricity.Teleluapby, Photograpby, .£\l'chi
t,ecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'1'('l'JII� of �n bllicri})ti nn . ...:...One copy of the SCIEN
TIFIC AMERICAN will be sent foroneyear-52 numbers
postage prepaid. to any subscriber in tbe United States, 
Canada, or Mexico. on l'eceipt of 'J'h I'ce llolla,l"8 by 
t be publishers; six months, $1.50; three months. $1.00. 

t:lub�,� Special rates for sevel'al names, and to Post
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc.� payable to 

lUU NN &: CO., 31H 1I1'0all",aj·. i\'ew YOl'll. --�.--

Jdtntitit �mtri(an Jupplement 
This is a separate and distinct publication from THE 

�CJENTn!'lC AMERICA:'\" t but is uniform therewith in 
size. every tmmber conto.iniwl; sU.t.een large pages fall 
of en�ravillgs, many cf wnich are taken from foreitlD 
papers anC' accompanied with translated descriptions. 
THE SCIKNTIFIC AMERICAN SUPPLEMENT is pubJished 
weekly, and includes a very wide range of contents. It 
pressl:.ts the most recent papers by eminent writers in 
all the principal departments of SCience and the Useful 
ArtE, embracing Biology, Geo]ogy, Mineralogy, �atura.l 

History, Geography Archreo]oIZY, Astronomy, Cbemis
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri[lg, Mining, Ship Building, 
lIarine Engineering, Photography, Technology. Manu
facturinlZ Industries, Sanitary Engineerin�, A,;rriculture, 
Horticulture, Domestic Economy, lUography. Medi.cine� 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most important Engineering If''''orks. Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United S1ates. 
canada, an d Mexico. $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, bot.b mailed for one year to one address for $7.00. 
Single copies, 10 cents • .Address and remit by postal 
order, express money order, or check, 

lUUl'iN & CO" 3tH n .... adway. New York. 

--�--

1!lniltl hI 9 �dithnt. 
THE SCIENTI.FIC AMERICAN BUILDING EDITION is 

iS�lUed monthly. $2.50 a year. Single copies, 25 cents. 
Thirty--two large quarto pages. forming" a large and 
�plendid Mae.azine of Architecture. ricbly adornpu witl, 
elegant pl.ates and Jtbel'flne engravings; inu�tl'nung the 
most interesting examples ot modern Architectural 
Construction and albed subjects. 

A speCial feature is the presentation in each number 
of a variety of the lat.est and best plans for private resi. 
dence8. city and country, including those of very mOd
era.tecost as wel1 as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

'I'he eleganc e and cbeapness of this magnificent work 
have won for it the I�al'uest (;il"cnlntioll of any 
Architectural publication in the world. Sold by ali 
newsdealers. $2.50 a year. Remit to 

IUUNN &: CO., 361 Bl'oadwny, New Yorl,. --�--

�Ivcrt �ttitiott 
of the SCIENTIFIC AMERICAN, with which is incor
porated "LA AMERICA CIENTIFICA E INDUSTRIAL," 

or Spanish edition of the SCIENTIFIC AMERICAN is pub
lisbed monthly. and is uniform in size and t.ypography 
with the SCJ.RNTIFICAMERIOAN. Every number con
tains about50pages, profusely illustrated. It is the finest 
scientific, industri al export paper published_ It cireu. 
lates thrOllgbout Cuba, the West Indies, l-Iexico, Cen
tral and South America, Spain and Spanish possessions 
-wberever the S'(Janish language IS spoken. THE SCI
ENTIFIC AMERICAN EXPORT EDITION has a large 
guaranteed Circulation in an cummercial places through
out the world. $3.00 a year, po�tpaid, to any part of the 
world. Single copies, 25 cents. 

IT Manufacturers and others who desire to secure 
foreig-n trade may have large and handscmely displayed 
announcemen"'s publisbed in this edition at a very 
moderate cost. Rates upon application. 

�IUNN &: CO., PUblishers, 
361 Broadway, New York. 
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