
In wide Paae. each insertion - - - 7':i centa a line. 
nack l'all'e. ench ins e],llon • • •  81.UO a line. 

The above are charjles per Rllate lIne--about eight 
words per line. This notice shows the width of the Une. 
a,nd is set in 8jlate type. EnjZravinjls may head adver
tisements at the �ame rate per 8Jlate line. by measurement. 8S the letter press. Advertisements must be 
received at publication office J\8 early as Thursday morn
in!! to appear in next issue. 

Victor Bicycles! 
For pleasure. business, recrea

tion, and for anything you 
could use a bicycle for. 

VIC'I'On!'! ARE BEST I 
Send for catalogue. 

Overman Wheel Co., Makm, 
ChlcoP"e Falls. lllasSo 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
T I'ansparent 

Films. 
For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 
Send for Catalogue. RUCHESTER, N. Y. 

2 to 40 H. P. The MOTOR of 19th flENTORY. 
n9o��, ���

s
�� 1::: (���ce'Jg �

o
ott:.� 

No Fire! No Steam! No Ashes! 
No Gau�e8! No Enuineer! A per. t'ectly safe Motor for all plac�8 and 
purposes. Cost oj operation about one cent lUI. hour to each indicated horse power. .For circulars. etc., address 

Beo.o.��, Charter Gas Engine Co. 
8" ... I1.ItJ. S.I.,y. P. O.  Box 148. :OOle]'l Inll', Ill. 

THE AMERI�AH BELL TELEPH�BE ��. 
95 MILK ST., BOSTON, MASS. 

This Cowpany ow�s the Letters Patent 
granted to Alexander Graham Bell, March 
7th. 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission or Speech by all known 
forws of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or i tslicensees responsible for such 
unlawful use, and all the consequencell 
thereof. and liable to 8uit thprefor. 

CHEMICAL ICE MACHINES 
!"ltellm and Helt lllnchines 10 make 700 POllnds 

Ice in T,vt"n,y-four Houn. 
o. �. X>E X..A.:B/E.A.TE� ... 00 •• 

Foot w".t 13th St., N"w Yo],k. -----

THE BEST LIME KILN KNOWI 
or no p ay. C. D. PAGE. Rochester, N. W. 

PATENTS! 
MIi:SSHS. MUNN & co., in connection with the pUbli

eation of the SCIENTIFIC AMERICAN! continue to ex ... 
amine im provements, and to act as 80heitora of Pateuts 
tor Inventors. 

In ..... line \If business tbey have bad fOTt1/-<me 1/O<lf'.' �nct. and now have un,qualta fatilit ... for the 
preparatiol,l ... f l'atent braWi�s, I:!pecillcat!Qns, �be 
g����"oo

0
:.:n�P�ig�!I��"co�nir�!.��: . eg 

�grW6g:s�tt'!��8��ef:::eft:.a;{����!i:��:,t�nCd���� 
on InfriDtlements of Patents. An businesl; intrusted to 
them is done with special care and promptness, on very 
reasona ble terms. 
tatAnl:JCf�WT�I�r�RZ� �����:t�rs :Eg

l
t':;:O�; ���: 

cure them: directions concerning Labels, Copyrights, 
!::���ti.a�ej��!s�:a�e�'�t:, J�

f
ft����

n
��

. �;; 
tents, etc. 

We also send, free of charge, a Syno1>sis of Foreilm Pa
tel1t Law.. sbowin" tbe cost and method of securin" patents In all the principal countries of the world. 

1UUNN k CO., Solie Ito]'. 0" Patent., . 861. Broadway, New York • •  
BRANCH OFFlCES.-No.62ll and 624 F Street, PaGIGO B1IIl1Ung. llear 7th Street, WII8b1l1gWII, D. C. 
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Palonl Rivolod Monarch Rnbbor Bolnn�. SY�ALU�[ M�lltA�lt I�u� ��RKS 
/'.i t:: :: II I""':'�' P Ri' P 

THE IUTTA PERCHA AID RUBBER MFI. co. OTIS ELEVATORS Para Building, 35 Warren St., New York. 
_ 

Cblc.go, San Francl.co, B08ton, n.... THE STANDARD OF THE WORLD 

.. ��� � THE FRED'K CRANE CHEMICAL Co '<" 1 ��!' =.�� SHORT HILLS, N.J.-BOX9IA� ' · 
IW"W�,� �� dlD�-.. � ZAPONS.BRUSH&DIP.LACQVERS.VARNISh.SHELlAC5BlACKSBRlcl' T .  , � � ... � "",,,,,,,,,,,,,,,,,,,;;ii":;,; JAPANS AIR DRYING.ENAMEcS.TRANSPARfNT.fORMUAL AND weCD.p,' , '" . .. onum_ ACIDS AND ALKALIES. �WRJTE FOR CATAL JGuE, 

•POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOB 

Slnll'le Hell (:himc Whl.tle, and all Instrnments 
used In connection wltb Steam, Air and Water. 

Sole Agents for Clark's L1nen Fire Hose. NEW YORK. LONDON. 
CROSBY STEAM GAGE & VALVE CO, &�.f��,:eMa�� 

STEAM ENGINES 
'Upright and Horizontal, 

Stationary, 
l'ortable and Semi-l'ortable, 

8 to 18 Done Power. 
Illu9trated Pamphlet Free. Addres. 
AM ES LEFFEL &. CO. 

SPRINGFIELD, 01110, 
or 110 Liberty St.. New York. 

------- - �--- .---- -.� THE STEAM ENGINE; ITS PRINCI-
ples. it. development. its future and perfection.-A pa
per by E. N. Dickerson. giving an outhne of the history I 
of the steam engine. and discussin6( the prinlJiples upon I 
whieh It operates and which limit it. capacity. With 2 
figures. Contained in SCIEKT1FIC AMERICAN SUPPLE. 
MENT, No. 686. Price 10 cent.. To be had at this 
ofticeand from all newsdealers. 

Hoskins' Patent H ydro-CarboD BLOW-PIPE 
AND ASSAY FURNACES. No dust. No ashes. Cheap. 

dect tve, economical. portable. and aU! omatic. 
Send for Pricc List. 

. Hoskins, 81 S. Clark St .• 
Room 50, Chicago. III. 

[NV ENTORS and others oestrin,.! new articles manufac
tured and introduced. address P. O. Box 86, Cleveland, O. 

The Hoggson· & Pettis JUg. CO. 
NEW HA \lEN, CONN. 

ON GAS ENGINES. - A VALUABLE 
Crft��ro�·�:

1
�����;

I
:�

b
������

I
.I:j,rJ';����I��1� �� 

tall the" Simplex" enj{ine Invented by the author and 
Mr. Malandin. Witb 2311j{ures. Contained in SCIENTIFIC 
AMKRICAN SUPPLEMENT. Nos. ,. ,j and.,. t 6. Price 10 
cents each. To be bad at tbls 01llce and from all news
dealers. 

CataloKue Free. 
POPE MFG. CO. 
n Franklin St., BOSTON. 

Sft ANCH HOUSE.: 
12 Warren St., !lEW YOllJ[. 
291 W&buh Ave .. cmOAGO. 

Catalogue free. Address Typewriter Department, 
l'OI'E MFG. CO., Boston. New York. Chicago. 

The" Morris" 
TYPEWRITER. 

Prioe $15.00 
Perftet I;etterin(; 

Exact Alignment. 
Samples of writing and 

14-page illUstrated cata
logue cheerfully Hent on 
application. 

!>!pec\al Indllcements 
offe],e d AlI'ellts te .ell 

this machine. 

1'1'.4.-:I."Z01'1'AL ....... RANKS THE HIGHEST 
-.... ��L Endorsed by the best Engineers. 
_-'&"-..KI.I..-:.I CHALMERS·SPENCE CO. 

om"", 1i9 Llbcrtv Street, TUBE CLEANER WorkH,419.425E.Eigbtb St.,NewYork 

ESTABLISHED HALF A CENTURY. 

UARYlN�S J" FIRE &BURGLAR 

SAr-E:S 
IlAVE NACJ£�ltfp�avEMEN1S 
ROT rOUND I� . MAKES OTHER 'Wl: 
THAT WiLL WELL REPAY AN 
INVESTIGATION 
By Tt\OSED��I�E TO SECURt 
THE BEST SAFE 

MARVIN SAFE co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BlltDSIlORO. PA., Builders of Higb Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

SHORTHAND�:t::;"��I"';,�= 
·Ituetlona prQQ.ured ollJ.upn . ..  hen competenk. 
___ ..w. W.C.CH FFEE.Oow_N.'t" 

SAW• W�ted 5O,(O)Sawy .... SAWS 'ga n d  T.umbermen t o  

A send "etbel. full address f or a C01>l' of Em. A erson's llr" Book of !OIA We, new 18911 edi-
tion. We are tint to introduce NATURAL 

W
GAS for heating and tempering Sit"'. lI'Itb

W wonderful etreet upon improving tbelr qual-
ity and toujlhness. enabling us to reduce S S Il.rlces. Address EIlIERtiOflN. SMITH 
& CO. (Lld.), Be ave]' Falls. Pa. 

TOOL AGENTS WANTE 0 
lllP\f<t:v SHOP. Il}thl'linlled Sf.HPS 

SC'lQ 10c Jor (rlt...]ogue -5�, !�o '(" ...'. , 
THE FINEST OF MECHANICAL TOOLS A SPECIAL n 
. C B . .JAMES.9S LAI<E ST CHICACO 

N" ATIONA.L FILTER_ 
til..,.,llll I!llze te Fllte]' Entke S.ppl)' of Water fer D .... 

GUARANTEED TO PRODUCE 

BRIQHT SP�ftJit:.ING WATMI 
Ilnter .. Cle .... .... ..... .,.. c.. he....... .. MJIbo_ 

LARCE SIZES FOR MILLS A.D WATER WORKS. 
NATIONAL WATER PURI]'lIllG CO., 

Address for Pamphlet. 143 B]'oadway or 86 Llbeny St., New York. �!) PO R TE R I PORTER MFC, CO LIMITED -! AUTOMATIC ENGINE E cce -SYRACUSI; N y  --
'�, l t. ..: ; t �' - -, :; ; ) : " t, '. � '" _ '  . �  � .- ,�E .. '-p. :_  ' .,  r" 

ABSlN(.EOfALLPAKTS .,-( B � F-f ;11f-'ltJ,lrr tNfAfrtt�11 'j \PEClrICA·IONSSOLICITED r_TIMATE - I\ !:. �� 

© 1890 SCIENTIFIC AMERICAN, INC. 

For all kinds of PASSENGER and FREIGHT 
Elevator Service. 

OTIS BROTHERS " CO. 
Gene]'al OmCe8, NEW YORK. 

JENKINS BJHlL VALVES I 
J'ENKINS BROS., 71 Jobn St., N. Y.; 105 Milk St., 

Boston; 21 Nortb 5tb St., PlIlla.; 54 Dearborn St., Chicago. 

BASE BALL. - A DESCRIPTION OF 
the lO'eat national game of tbe United I:!tates, by an 
English writer. Joo. Newton Crane. with diagram of 
the lIeld and 7111mtratlons of players. Contained in SCI· 
ENTIFIC AMgmCAN SUPPLEMENT, No. 893. PrIce 
10 cents. To be had at this 01llce and from all news
dealers. 

COMPTOMETER 
ALL �.��l»':.'b1t'r.r:� 
SOlved rapidly and ac curately 
by u sl n 9 the Comptometer. 
S a v e s 40 per cent. of time. 
Entire relieffrom mental strain 
Adapled to all commercial and 
scientific computations. Send 
lor circular. � 

FELT &. TARRANT MFG. CO., 52-56 illinoIs St" Chlcavo. 

'r�E 

J cieutific �mtri,a1l 
ESTABLJ8HJ<:D 1""48. 

The lIIost Popllar SeJentJ6e Paper lu the World. 
Only83.00a V".tr,lnclndlllll' Po.toll'e. Weekly. . �� Nnmbe]'s a Yell], • 

Thl" widely cll'clliated and splendidly lIluRtrated 
paper Is pnbllshed weekly. Every number contains six
teen pages of useful infOlmation and a large number of 
origina.l engravings of new invent10nsund discoveries. 
representing Engineering Works, Steam l\lucbinery, 
New Inyentions. Novelties In Mecbanics, Manufactures, 
{,bemistry.l£lectrlcity, Te'egraphy, Photography, Archi
tecture. Agriculture. Horticulture, Natnral History, etc. 
Complete List of Patents eacb week. 

Terms of Su blcl'lption.-One copy of tbe SCIEN
TIFIC A\lERlCAN will be sent for onelleaf'-52 numbers
postage prepaid. to any subscriber in tbe United States, 
canada or Mexico, on receipt of lhr"e 11.1111]'. by tbe 
pnbllsbers; Blx monlt,s, $L5O; tbree montb •• $LOO. 

Club •• -Spe�ial _ for several n __ W Poat 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mon"y carefully plllced inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender'. risk. Ad
dress all letters and make all orders, drafts, etc., pay· 
able to 

�'O'NN � CO., 
361 Broadway, New York. 

T�E 
Scientific American Supplement. 

Tbis Is II separate and distinct pnbllcatlon from 
TH. SCIK:<TJFlO AMERICAN. but is nnlform tberewlth 
In size,every number contaIning sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied witb translated descriptions. 
THg SCUNTIFIC AM .RICAN SUI'PLgMKNT Is p\lblished 
weekly, and inclnde. a very wide ranj{e of contents. It 
presents tbe most recent papers by eminent writers in 
all the prin�lpal departments of Science and tbe 
Usefnl Arts. embracing Biology. GedolO', Mineralogy, 
NatUral History. Geojlraphy, Archreology. Astronomy. 
Cbemlstry, ElectriCity, Light. Heat, Mecbanical Encl. 
neerln¥. Steam and Railway Engineering, )1inlnll. 
Ship Bnilding, Marine EngineerIng. Pbotogrllpby, 
Technology, Manufacturing Indnstr'es, Sanitary En
gineering, Agriculture, Horticulture, DomestIc Econo. 
my. Biography. Medicine, etc. A VB8t am(},mt of freob 
and valnable Information obtaInable In no otber pub· 
lIcation. 

Tile 11108t important E'IIlrImering W01'kB, M ecbRnl.D1s, 
and Manufactures at bome and ab.o&d are illustrated 
and described in tbe SUPPLEMENT. 

Price for tbe SUPl'J,ElIIENT for tbe United States and 
canada. $5,00 a year. or one copy of tbe SCIENTIFlC AK
EllICAN and one copy of the SUPPLElInNT, botb mailed 
for one year for $7.00. Single copies 10 cents. .A ddr888 
aod remit by postal order, express money order, or cbeck. 

MUN" '" Ce .. 381 Broadway. N. V .. 
Publisbel'88cuNTIJrIO AlIIEltICAN. 

• 

Building Edition. 
THE 8cIJlNTIFIC AMIIRICAN ARcHrr1i:cT8' AND 

BUILDERS' EDITION Is Issned monthly. '2.50 a year. 
Single copies, 25 cents. Forty IlIrge quarw pages. eqnal 
to about two b undred ordinary book P8II:es ; formlllK a 
large and IJIlendld Mall'azlne of A rchitectu]'e, ricb
Iy adorned with eI/lIJant plates in colors. and with otber 
line engravlnga; IlInstrating tbe most interesting ex· 
amples of modem Archltectnral Construction and 
allied subjects. 

A special teature 18 tbe presentation In eacb nnmber 
of a variety of tbe latest and best plans for private resi
dences. city and 1l9UDtrY. inclndillK tbo.e of very mod. 
erate COlt ... wen 88 tbe more expensl'te. DrawlDC8 10 
pe.speeQies ,and 111 color are given, togetberll'ltb fnll 
f'Ians.special teature 'lIaeets of Details. Estimates ... to. 

Tbe e�e and cbe.pnMs of this IlltlAnltlcent work 
have won for It tbe ],u]'II'".t Clrcnlatlon of anf 
Arebl�ec<ural publication In tbe world. Sold by all 
newldealers. t2.5O a year. Remit to 

. HUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
TBB .. SclenUfic American" 18 printed with CRAS. 

BNJro JOHNSON & CO. '8 INK, Tenth and L0m
bard Sta .. l'h; la .. aud 47 Roee St.. opp. Daane St" N. Y. 
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