
'"]}(i)periisements. 
ORIII!\Alt l" !tATES. 

Inslelf! Pn2'e. encl. il1!1el'tion. - 1:; c ent. n line 
Unci.: Pn�e. ench ill!ler[ion. _ • Sl.OU n line 
.,.... F<>r 80me clas8es of· Advertisement8. Special and 

Hijjhf1' rates are required. ' 
'J.'be above are cbarl!'es per aaate line - about eight 

words per line. This noticeshows tbe wldtb of the line, 
and Is set In agate ty:",. EnJlfavinl1s may head a<!ver
tt sements at the same rate per a�a.te itne. by measure-. 
ment, 8.S t.he Jetter press Advertisements must. be 
��:�';:: t�t.

a:p�t;:�Cr;l��e �gJl��t� e::!k':-1��e�Sday 

(ribUnt � BiCYdt 
Tested and True. 

The Enaie.t RUlInln&" Wheel In the World. 
tr Send JM Catalogue. 

THE BLAOK MFG. 00., ERIE , PAt 

THE BICYCLE: ITS INFLUENCE IN 
Health and Di.ease.-By G. M. Hammond. M .D. A val-h-··'- .-.,d 'n'..,...·d"n .• nRoer In. "'hleb the 'Ub

�
ct .s ex-Ilustlvely treate 1 rum Tne lOlitnUnR stanO OtnUj;: 1. 

',J.1he use of the cycle by per80ns in hea.lth. 2. he use of 
the cycle by persons dise:19�d. Contamed in SrIE:'oO'fll"lC' 
f�I:'�i:J"at �t�;:ftf�Ya�� �� �c:,:�ws.f:!Y:'� cents. 

THE _§ CYCLE SADDLE 

tor Ladies' use. Broad and comforta.ble, and jluaran
teed to hold Its shape. Most sensible and serviceable 
Saddle In tbe market. Twenty years' e%perlence In 
working leather enables us to make good this claim. 

ALL 8TVI.ES f�F.1\iTLEMEN'S S.4.UUJ.ES 
also. A s k for tbe �� If your dealer will not sup
ply you, we will Bliiiil7Pi'epald, on receipt of prICe: 
Ladles', $4.00: Gentlemen's. la.50. Funluhed 'With 
dip tor X Of" L seat past_ . 

TH£DUGUID SADDtER'( CO :.Syracuse, N. Y. 

MR. BOOKKEEPER. 
do you know wha.t the Compo. 

tometer is I It costs you nothing 
�� ��tO�rtal J�i���elftY��u��: 
accul'acy ,is twice as rapid as the 
best a.ccountant and relieves all 
DerTOUS and mental strain.. 

Write for Pamphlet •. 

FELT A TARRANT MFG CO. 
aa-se ILLINOt. ST •• CMIC".O. 

AUTOMOBILE CARRIAGE S: TH E 
Pari�wBorde�tix·Pari8 Race or.-Brief account of the 
pertol'manceot t.he vehicles that obtulned the prizes in 
I he cornoetil1011 instituted by the PetitJournnl. 'Vith 
9 illl1strations. Contained in SCIENTIFIC" Al\IEHICAN 
SUI'PI."MENT. No_1 023. Price 10 cents. 1'0 be had at 
thi�.office nnd trom,.u newsdealers. 

J ESSO P'S STE E LTHB\�\RY 
FOR TOOLS, SAWS [TC 

W� JESSOP'" SONS �E 91 JOHN ST NEW YORK 

The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters-

Patent No. 463,569, granted 

to Emile Berliner � o\"em-

ber 17, 1891, for a combined 

Telegraph and Telep\YlUe, 

covering all forms of 

Microphone Transmil ters 

or contact Telephones. 

J citutific !mtriCI-U. 

THE HARTFORD, No.2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movem.entt feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-to-date 
We solicit cash trade and can give such customers A GAIN OF 
50% over what is offered by competing houses in our line 
THE HARTFORD TYPEWRITER CO., 1 HARTFORD. CONN., 

AGENTS WANTED Fell. FINE TOOLS INEV£RYSHOP. 
14 CH:�g���1I (j.H.BESLY & (;0. 'AND AGENCY. CHICAGO,ILL.U.5.A.-

DIXON'S Write the Smoothest Rnd 
Last tIle 14ollgest. 

American Graphite Mention SCIENTIFIC AMERICAN 
.. � N elLS ;o�thDd�t1ePfh':n:;�ey�lDPleS 

CRUCIBLE CO., JERSEY CITY. N. J. 

"- HIVE YOU GOT OUR CAT-
ALOGUE L FOR 1898 0' .. 

CAS AND CASOLINE STATIONARY ENGINES 
CASOLINE TRACTION ENGINES 

COMBINED ENGINES AND PUMPS 
CASOLINE PORTABLE ENGINES 

U S E D ��YA��A8�E 
FOR ANY PURPOSE 

CHARTER GAS. ENGINE CO., Box 148. Sterling, 111. 

PREISTMAN SAFETY OIL 
"A thoroughlll S'UCUssJul commercial En

gine usifti/ a Safe OU."-Franklin Institute 
No Extra Insu rance, No 

��W::,�oS<;:; �co���tg.t 
and Convenient. Cbosen by 
Nine Governments. Used for 
pWIIl TeM�� �u�b��T�corp'd 
ii30 Dou rs" Dldg., PHIJ.ADEI. 

HALF A CENTURY OF CYCLES.-AN 
intereEltlnll history of the CYCle from its orilZ'ln up to the 
predent time. 'i'he first crflnk�d�_ivell bicycle. The 
.• bone .. shnker" and its 8UCCe8�OI'8. 'The tricyclp.. The 
modern wheel. CYCle buildin" a science. POlo.ts of im. 
l!!:.o\'ement. 'l'he pneumatiC tire. A hand and foot cycJe. 
With 9 lUustratlons_ Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No_ 101:t. Price 10 cent·B. To be 
had at this otllce and from all newsdealers_ 

�"""""""""""'� 

i �,,�!��"�}���! I ___ �MERICAN' continue to exrunlne Improve- . 

� ments, and to act .... Solicitors of Patents � 
� for i::"tt��I��e of bu.lness they have had nearl Fifty � 
� 1Iears' experience, and nOw h ave unequaled faeilUYes for � ___ the preparation of Patent Drawings. !\pecillcations, and -___ the prosecution Of A.ppllcatlons for Patents In the � 
__ United Stgte., Canada, and Foreign Countries. Messrs. ___ � :Munn &; Co. also attend to tbelreparation of Caveats, ---......-r 
� ��sy�g

p��:g� r����e����:' of tl:���:B. Al,\g6'u�:;:'e
t:,j � � Intrusted to tbem is done with special care and prompt- � 

� ness, on very reasonable terms. � 
� taln1-rr,:r.��eio���t{�'i.e 

.'l,f
o��Wf:e��s ��1i���0� c��: � 

� cure t�em; directions concerning Labels, COpyriJl�ts, � 
� �::lf��e�t.�eW:je�gge��"es�ei���:B ��f��:e

S'::I':.n�i � 
� Patents, etc. . � 
� Pat:"� t�� .. es't�.!r�: �bihc�,fte'a�d

S��g�� g1 :������ � 
� Patents in all the principal countries of the world. � 
� MUNN eft CO., SOLICITORS OF PATENTS, � 

361 BROADWAY. NEW YORK. � � BRANCH OFFICES. - No. 622 and 62' F Street. Pacltlc � ___ . Building, near 7th Street.- W ASHDIGTON. n. C. _ 

POP( MANUfAUURlNCi (0. 
HARTFORD,(ONN. 

Typewriter 

_- Patent 
This company owns Letters 

Patent No. 5!i8,428, 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 COVeli" many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

BICYCLE MACHINERY. 
Bicycle Spoke 

Threading Machine 
Capacity. thirty spokes per minute. 

"" Send JM Booklet. 
i The Waterbury Farrel Foundry and 
I Machine Company, 
, Bank St., Water.bury, Conn., U. S. A. 

(AUGUST 29, I8¢. 

The $5·� 
POCKET KODAK 

EASTMAN KODAK 00., 
Smnjle footo and booklet 

f,J,. two2-ulltstamps. ROCHESTER, N. Y. 

P 
rl � � lli<:vc, .. , W"Cb', G."., BqgIia H,,,, ... , 

Snnng llaeblDH � •. PI:tDOf SIU'-,TooJ. 
Scalee 01 AU T"llletl.et Qld 1000 otber aniel .. L.idII free. CmeAGO Sc4L& Co., Ch1C:tgo III. 

MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIOl VICI," 
SUNART MAGAZINE, 

SUNART FOLDINGS. 
Send for Illustrated Cata

logue-2 cent stamp_ 
CO .. ROCHESTER. N. Y .  

THE · • 

IF" Eio;TAUI.HHIEIl 1S'U. 
The Most Popular Scientific Paper in the World 

Only 83.00 n Yenl", Includlnll' l'oslnge. 
Weekly-":i� Numbel·. n Yelu·. 

TlliM "·;d,,ly cil·cnlated and splendidly Illustrated 
pap",' Is published weekly_ Every number contains six
teen pages of useful information and a larlle number of 
original engraVinjl8 of new inventlons and discoveries, 
representinjl EngineerlDp Works, St.eam Machinery, 
New Inventions, Noveltles in Mechantc�t Manufactures, 
Chemi stry, F.lectrlclty.Teleilraphy, Photograpby, Al'chl
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of Patents each week. 

T.'I"IfI!'i of �lIh!lir.I·hl1inll.-One copy of tbe SCIEN
TIFIC AMERICAN wid be sent for one 1/ear· 52 numbers
postage prepaid. tQ any subscriber In tbe United States, 
Canada, or Mexico,on receipt of 'I'hl'ee I)olln"� by 
tbe pubilsbers; six month· .. IL50; three months, '1.00. 

t 'III hOllo," Special rates for sevel's] names, and to Post
masters. Write lor particulars. 

'J'be 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 OOr8Y, but is at the sender's risk. Address 
all letter. and make all orders. drafts, etc_, payable to 

iUUNN &; CO .. :Jln III·ond ... ny, New YoI"l,. 
--*--

Jdentitie �meri(an Juppbuunt 
Thlsis.a separate and· distinct publication from THE 

tlCJENTllIlC AMERICA,". but Is uniform tberewlth I n  
size. every number contalnlnll sixteen larg� pages full 
of enJl"ravlnJl"s, many 01 wnlob are taken from foreillD' 
papers anc accompanied with translated dl'8Criptions. 
THE SCIIlNTIFIC AMERICAN" SUPPLEMENT Is publlsbed 
'''_l'.lWd tncIud_ very wide rallge 01 contents_ It 
prese!!ts the most recent papers by eminent writers in 
all the principal departments of Science and tbe Useful 
Artol!, embracing Biology, Geology, Mineralogy, �atural 
Hi.tory, Geography ArchmolO1lY, Astronomy, Chemis
try, ElectriCity, Light, Heat, Mechanical EnJl\neering, 
Steam and Railway EnE'lneerlog, Mlnlnll, Ship Building. 
liarine EnglneerlnJl", Photography, TecbnoloJl"Y. Manu
racturin� Industries, Sanitary EIlJI"lneerlnJl, AlUlculture. 
Horticulture, DomestiC ECvnowy, "Rlography. Medicine. 
etc. A vast amount ol·fresb and valuable Information 
obtainable ;n no other publication. 

The most imJlOTll'nt Enginttring Warks, Mecbanlsms, 
and Manufactur""1It home ..,.d abroad are Illustrated 
and described in tbe 9UPPLQiENT. 

Price for the SUPPLEMENT:. for tbe United Slates, 
canada, and Mexico. 15.00 a year; or one copy of tbe 
SCIENTIFIC AMERICA,1i liIIld one copy of the SUPPLE
MENT, bot,h mailed for one year to one address for "'.00. 
SinJl"le copies, 10 eentl_ Add .. e88 and remit by postal 
order, express money order, or cbeck, 

iUUNN &; (:0., 361 Uronclway, New York. 
--it--

�1tihlillg �(litiou. 
THE SCIENTIFIC AME1UCAN BUILDING EDITION Is 

i8l!ued montbly_ 12.50 a year. Single copies, 25 cents. 
Thirty-two large quarto paJl"es. formlDJl a large and 
oplendld Maaszine I)f Architecture. rlcbly a<lorned witb 
elegant plates and ..>tber One eDJlravings; lllustratloJl" tbe 
most InteresUng examples at modern ArcbitectUJa\ 
Construction and allied subjects. 

A special featUre is the presentation In each numbel 
Ilf a variety of the lat.est and best plans for private resl
dencee. city and country, including tbose of very :nod
erate cost &8 well 8.8 the more expenstve. DrawtnRs in 
perspective and In color areglven, tOJlether with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

'J'be elegance and �heapness of this magnificent work 
have won for tt the I�nr"ctlt (!il'cnJntion of any 
Architectural publi cation In the world. Sold by all 
newsdeaiers_ *2.50 a year. Remit to 

i'IUNN do; CO., 361 Bl"onclway, Ne\v York. 
--*--

��vort �t1itiOlt 
of t b e  SCIENTtFIC AMERICA,N. wltb which is incor
porated "LA AMERICA CIENTIFIC'A.. E INDUSTRIAL," 
or Spanisb edition of the SCIENTIFIC AMERICAN Is pub
!lsb ed monthly. and is uniform In Size and typography 
with the SCI""TIFlcAMERIOAN. Every number con
tains about 50 pages, profnselylllustrated It Ie the finest 
SCientifiC, industrial e%port paper publlshed_ It clrcu
lates throll!(hout Cuba, the· West Indies, Mexico, Cen
tral and South "'-merics, Spain and Spanlsb posse.slons 
-wberever the S}>anisb IIIIIJI"�e Is spuken. THE �CI
E!'ITIFIC AMERICAN EXPORT EDITION bas .. large 
guaranteed circulation In all commercial places through
out tile world. $a.oo a year, postpaid, to any part 01 the 
world. Single copies, 25 cents. 

l7" Manufacturers and others who desire to secure 
torei!(n trade may bave Il\I"ge and handsr,mely displayed 
announcemen-. published in this edition at a verT 
modera te cost. Rates upon application. 

iUIJNN &; CO., l'nblhlters, 
361 B,·oRdwny. Ne\v York. 

PRINTING INKS 
'I'he SCIENTIFIC AMERICAN Is printed wltb CHA.S. 

Faml'ly Ice Machl'ne loe, etc., In a few mlnutes"lOand uP.' Fllters,'l.25 and up. Cooke�'l. Seltzatellrs ENEU JOHNSON & CO.'S INK. Tenth and Lombard to prepare one's self soda water, $1. 50 and up. L. DERMIGNY,126 w. 25th St .• N. Y. Sts., Pblladelphla, and 47 Rose St., 0pp. Duane, New York 
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