
']V(i)veriisements. 
(nslde I:»Bue. each in se1"Uon .... .. .,.:1 cents a line. 
flack PnKe', ench in�jt�rli9n .. .. ..  81.00 a line. 
The above are charges per agate hne- -about eight words per line. '],his notice shows the width of the line, I-Jnd is set in ag'ate type. Engravings may bead adver

tlsement� at the same rate per agate line. by measureUlent, as the letter press. Advertisements must be 
received at publication office as early as Thursday morniot! to appear in next issue. 

Victor Bicycles I 
For pleasure, business. recrea

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

VIC'i'ORIS A RE BEST % 
Send for C'atalog'ue. 

Overman Wheel Co., Makrrs, 
Chicopee Falls, III ass. 

THE COPYING PAD.-HOW TO MAKE 

Jcitutitic !ttttricltu. 

$ 8 5 \.o�e" Diamond Safety $ 8 5 
Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run

ning Parts, including Pedals. Suspension Saddle. Finest material money can buy. Finished in enamel and nickel. 
-
: Strictly high grade in every particular. No better machine made at any price. 

BICYCLE CATALOGUE �'REE. 
_ JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 

and how to use; with an engraving. Practical directions how to prepare the gelatine pad. and also the aniiineink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the Jetter. 
Contained in SCIENTIFIC AMERICAN SUPPT .. EMENT. NO. 
43�. PricQ 10 cents. For sale at this office and by 811 newsdealers in all parts of the country. IDEAL MUSICAL BOX I 

OTTO OAS ENOINES. ls�he l.a�e.t I nvention in Swiss Mnsleal lIoxe" I 
OVC)' �5,OOO Sold. 1!�Stt�

e
p�':.r:l��!!ii�;�I�I���!��I'[:�lte!I��t]�·�:J:b� Horizontal ..... Otto " Gas Engines. tnined for it. The Largest �tock of Musical Boxes in 

¥��C
��

·
lii:;der�.8Ug::::g:: 

i��i�:�: America. Send 4, cent stamp for Illu�trated Catalogue. I 

UNEQUALED 
For House, Barn. ];'actory, etc. 

Shed or Outbuilding. 

C b' d Ott 1 Gas Engines JACOT &. SON, so�}�W���r.l'Y" om lne ..... .. 0 .. and Pumps. 
roof complete. Anyone can lay 'it. 

$2.00 per 100 Sq. Feet. 
free if' you state size of roof. 

42 West llroadway, New York City. C b' d o l Gas Engines om me • • • . . . .  Uo.. and Dynamos 
OTTO GAS ENGINE WORKS, 

CHICAGO, PJIlLADELPHIA. 
N ew Yo)'k Agency, 

lIS Ve.ey Street. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 MILK ST" BOSTON, MASS. 

This COlllpany owns the Letters Pateut 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and Janllary 30th' l 
1877, No. 186,787. 

The transmission of Speech by all known 
forills 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 its licensees responsible for such 
unlawful use. and all the consequence!! 
thereof. antI liable to suit thprefor. 
--------------

FORGING AND WELDING 

INDIANA PAINT & ROOFINO CO. 

ALUMINUM.-DESCRIPTION OF THE 
method of manufacturing this metal from cryolite U8 
W��iN%���::.e 

A d�:f:��:dlU�in�� E��i::c 
a���l/!���� 

S£lPPLEMlj;NT, No. '731. Price 10 cents. To be had at this otJiceand from all newsdealers. 

A.11 0:1.1 :Be10� :B-u.r:n..ers. 
REPRESENTED BY 

Wm. Pickett, Son & Co •• 170 Lake St. , ChiPAlgo; and St. Louis. W. S. ('ollins,171 B'way, New York; Chilion Jones, Gananoque, Can.; G. M
w��

i
i,
h
B�s��!�:f:;U�:�3 ��1�� �Pl�f:'8��K:I�:i:�z030� ::lt�h�l 

.*.We will replace in Stock or Mutual Companies any "'''m'UH.C� 
canceled on account of using this system when in-

stalled according to our pJans. 
THE AERATED FUEL COMPANY, Springfield, 

S��A���[ M�llt��lt I��� W��KS 
W B BURNS PROpT" 

Fo r all kinds of PA SSENGER and FREIGHT 
Elevator Service. 

OTIS BROTHERS It CO. 
General Offices. N EW YORK. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an advertising medium cannot be overestimated. Its circulation 

�0�a�Jbn���!r1�t:�e�hi��o
t
�ft\�t �rlt:;���r ���:ft�� 

ries, and is read in all the prinCipal 1ibraries and reading 
rooms of the world. A business man wants something more th.lln to see his advertisement in a printed news
paper. He wants circulation. This he ha.s when he advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent infiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN. when selectinll a hst of publications in WLJtcn yuu deCIde lt is 

i for your interest to advertise. This is frequentJy done, 
i for the reason tnat tne agent gets a larger eommisslOn 
Irom the papers having a small CIrculation thft.n is allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firet. colUmn of this page, or ad
dress MUNN &: CO., Publi�ht"r8. 

:.ltll Il"oadway, New Yo,·k. 

CHEMICAL ICE MACHINES 
!Steam and Belt Macbines to make 700 Pounds 

Ice in T\vl"nry-four Hours. 
c. �. �E L.A.lIII:.A.'X'EEC. do CO •• 

Foot We.t 13th St., New York. 
-----� -----�---------� POP'SAFETY VALVE I��WATER RELIEF VALVE 

�DlIMPROVED STEAM GAGE 
. STEAM ENGINE INDIO AT OR 

SIBIlle lIell (�hime Wl,i8tJe. and all Instruments 
used In connection with Steam. Air and Water. 

Sole Agents for Clark's Ll1ten Fire Hose. 
NEW YORK. LONDON. 

I CROSBY STEAM GAGE & VALVE CO. ��.r��,:�.�: 

T.HE BACKUS WATER MOTOR.iTHE BACKUS EXHAUST FAN. 
\Vith orwithoutGovernor. Supplies from hydrant pressure tbe cheapest. power known. \ A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and reInvaluable f-&r blowing cnurch organs, ru!lining p.rintin presses.. sewinj{.liI18.chiJles�l"tbes, saws, suUs guaranteed>' Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and PaintCWorks. coffee lllilJs, fans, sausage cutters, elevators, and a1' machinery requiting light power. No Woolen and Cottgn Mills, for removing steam, dust, smoke. hot air, acid fumes, bad odors. and 

����ii�� I�� M �s�3\f�{ey�t��rcYt��:::�I:j�t�0�S��pr��e�xgae����r��f:iJ. 
AI�i!�:=I'in f�ft ���!l�}i':e ������aundries, Public Buildings, etc. High SpeedEWJim and Fan comlYined. 

Se:n.c:I. for speo:l.a1 o:l.ro-u.1ars 1;0 the :Baok.-u.8 �a1;er :at.i:01;or Co., lSTe�ark.. lST. iT. 

ON MECHANICAL ENGINEERING in Electrical Industrles.-An address by Prof John Perry. D.Sc., F.R.S., discussing the importance to eJect�clans .of a thorough know1edge of engineering. Contamed m SCIENTlFIC AMERICAN SUPPLEMENT., No. "�7. Price lOcents. To behad at this office and fr om an newsdealers. 

NEW KODAKS 
"You press the button, 

we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

TranspaTent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Send fM Catalogue. ROCHESTER, N. Y. -----------------------
If you are a 

CARPENTER. 
PATTERNMAKER, 

MILLWRIGHT, 
and want Flrst-Ciass CABINETMAKER, 

TOC>I...S 
Send 8 cents in stamps for our Woodworkers' TooT Cata
logue No. 12. 200 pages. 700 illustrations, The most com
plete cata10gue of these goods ever issued. 
CHAS. A. STRELINCER &. CO., Detroit, Mich. 

ALL�LE: C CASTINGS FFIOM SPECIAL ERNS 
� -=-1\ 0 AND FINE GRAY IFION ALSO STEEL 

O fiNE TINNING JA'P'; - PA1T C1 S FINISHING, NN 
'JT�OMALEHIGHAVE&Ar,1ERICANST PHllA � 

PATENTS! 
MESSRS. MUNN & CO., in connection with the publication of the SCIENTIFIC AMERICAN, continue to examine improvements, and to act as Solicitors of Patents 

for Inventors. In this line of business they have had JnrtY-Qne years' 
�������ifon

a
gfp��nt

h
fj:;ti:�'r�;:Ci���it��!, i�� l�: prosecution of Applications for PatentR in the United 

States. Canada. and lforeign Countries. Messrs. ,\I unn & Co. also attend to the preparation of Caveats. Copyright8 
for Books, Labels, Reissues, AStHgnments. and Reports on Infringements of Patents. All businesb intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con-
����nth��\ 

i������sn g��!r��
t
:
n
l����, h3�i�liit�: DeSigns, Patents, Appeals. Reis8ue8, Infringements. As

signments, Rejected Case&. Hints on the Sale of Pa.
tents, etc. 

We also send. free of charge. a Synopsis of Forei�n Patel't Laws. showinll the cost and method of becuring patents in aU the p incipal countries of the world. 
DIUNN &: CO., Solicitors 01' Patent., 

361 Broadway, New York. 
BRANCH O�·FlCES.-No. 622 and 624 F Street, Pa

_ Bulldln&".l1ear 7th Street, Wllllllin/ltou, D. C. 

Shipman Automatic.Steam Engine 
KEROSENE OIL FUEL. 

STATIONARY and MARINE. 
1, 2. 4, 6J and 8 Horse Power Single, and 

8, 12, and 16 Horse Power Compound. 
THE SHIPMAN STEAM LAUNCHES 

From 22to 50 feet in Length. 
SAFE, ROOMY, J)ESIRABLE. 

Send for Catalogue. Mention SCI. AM. 

SHIPMAN ENCINE CO., 200 SUMMER STREET, BOSTON, MASS. 

-----------:=----

B��' 
STEAM PAC KIN G 

Boiler Coverings, Millboard, Roofing. 
Building Felt, Liquid Paints, Etc. 

DESCltIPTlVE PRICE LIST AND SAMPLES SENT FRE& 
H. W. JOHNS MFG. 110 •• 87 Maiden lane, N. Y. 

ELECTRO MOTUR, SIMPLE. HOW TO 
make. By G. M. Hopklns.-Description of a small electro 
motor devi�ed and constructed with a view to aSSisting 
amateurs to make a motor which m4l;ht be driven with 
advantage by a current derived from a battery, and which. would have suffictent power to operate a foot 
lathe or any machine requirinll not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEM�NT. No.641. Price 10 cents. To be bad at 
this olllce and from all newsdealers. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSIJORO, l'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
MaChinery. Flour Mlll Rolls Ground and Grooved. 

THE STEAM ENGINE: ITS PRI NCI· 
pIes, itR deveJopment. its future and perfection.-A pa,. per by E. N. Dickerson, giVing an outlIne of tbe history 
of the steam engine, and discussing the prinCiples upon 
whieh it operates and which limit ittt capacity. With 2 
figures. Contained in S{'IENTLFIC AMERICAN SUPPLE
AlENT, No. 686. Price 10 c�nts. To be had at tbls office and from all newsdeaJers. 

TOOL AG£NTS WANTED 
i1l. every SHOP II} the UnIted States. 

- Send 10< for (atalogue --StatIOnery (;c --_ 
THE FINEST OF MECHANICAL TOOLS A SP[Cl"l TV 
. C.B.JAMES. IS .  ,.,.' <: '.T. CHICACO. 

2to 40 H. P. 
Can be used Any Place, to do Any 

Work. and by Any one. No Boilerl 
No li'ire! No Steam! No Ashes! No Gauges! No Engineer! A per
fectly safe Motor for all pJac�s and 
EeU;:f�!�'o��sttgf ::lJti������Ufw � 
power. For Circulars. etc., address 

EOoDomy. RellabllllY. Charter Gas Engine Co. 
Slmplidly. Balely. P. O. Box HS. �terllng, Ill. 

Steam! Steam! 
Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, • $135 
4· " " " " "  • 2 1 0 
Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE &. SONS, 
nrawel' .'i6. E LMIRA , N. Y. 

A !Substitute for Coal or Coke. 100 GalloBs oflJft against 2.4MO Pounds of Caal. 

A SYSTEM FOR BURNt.a CRUDI paT.aLBUM. 
The best practical re lilts obtained by the mmufaltUl'et's Itt steel, Drop Forgings. Bms8 Works. Bolt and Nut Works. and many otbe branohes of commercial product. 

We Invite proposals aDd will give estimat\ls to_r til1l&lteration or constl'uctlon of works under our 
system. THE STANDARD OIL FUEL B URN E� CO., Fort Plal., l'il. Y. 

&I 
© 1890 SCIENTIFIC AMERICAN, INC. 

JENKINS STANDARD PACKING! 
JENK INI'I BROS., 71 John St, N. Y.; 105 Milk St •• 

Boston. ; 21 North 5th St., Phila.; 54 Dearborn St •• Chicago 

BASE BALL. - A DES�RIPTION OF 
tlle great national game of the United 8tates. by an 
f1�gA�la ;{J�1ilJs��at��,:"�olpg���:: cvJ��a&:a;�'c�� 
ENTIFIC AMEUICAN SUPPLEMENT, No. 693. Price 
10 cents. To be had at this office and from a1l news
dealers. 

VOLUNTEER COLUMBIA. 

Price, 590. 
A high·grade wheel In every respect. with the 

essential qualities of the Expert Columbia, no 
metal but steel being used In its construction. 

THE BEST MACHINE for the MONEY, 
We make all the popular style of high grade ma

chines. Illustrated Catalogue free. 

POPE MFG. CO, J 12 w"a��:nC�t�o
;::"you:. 

'17 Franklin St., BOSTON. 291 Wabash Ave •• CHI0 ... 00, 

Catalogue free. Address Typewriter Department. 
POPE MFG. CO., Boston, New York. Chlca�o. 

PRINTING INKS. 
THE "Scientific American" i. printed with CHAS., 

ENEn JOHNSON & CO.'S INK, Tenth lind Lam. 
bard·8tIl" Pbila. and �7 Rose St •• opp. Duane St .. N, f� 
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