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Inside Pal[e. each Insertion � - _ -::i cents a Itne. 
Back Pall'''. each inserlion - - - SI.00 a tine. 

The above- are chargeB per agate hne-about eight 
words per line. This notice shows the width of the line, and is set in Rgate type. Engravings may head adver­
tisementf! at the same rate per Rllate line. by measure­ment, as the letter press. Advertisements must be 
received at publication office RS early.as Thursdaymorn­
\ng to appear in next issue. 

RIDE CYCLES! 
VICTORS ARE nEST! 

J'citutific �mtfi'llU. 

BiCycles, Tricycles, and Safeties. 
T HE COPYING PAD.-HOWTO MAKE SAW S Wanted 50.000 Sawyers SAWS and  l .. umbermen t o  Send for free illustrated 

Catalogue. 
Overman Wheel Co., Makers, 

BOSTON. MASS. 

THE PHONOGRAPH.-·A DETAILED 
description of the new and Im�oved form of the pho-
fu°::.aP�oh��::3

u
f:t 

S���1<b4'rFI�IS1�iE�J!� 8 s'ii'::��: 
MENT, No. 632. Price 10 cents. '1'0 be had at this 
omce and from all newsdealers. 

JENKINS' AUTOMATIC AIR VALVE 
We do away with the expan­

&ion of metal, and depend on an expansible elastic plug of 
Jenkins Packing, made special­
ly for the purpose, thus insur­ing a perfect seat. 
Finisfi�lCl�rc��Ilj,����, $7.50 
Drip Cups for same. - - 2.00 

���0I,f.12��0���t
S
sl., �lhfI��� �ea�bo�it §�,�l�a��: 

Springfield Roadster. 
B·I·G·Y·G·L·E·S. 

Superior HllI'h-Grade Sa1"ety Wheels of both high 
and low styles, ullequaled in Material, Workmanship, 

Durability, and Beauty, and sold at from 
$16 1;0 $26 O�E.A.PEB.. 

than any other high-grade wheels In the market. 
Descriptive catalogue of aU of our Wheel. frae on ap­

plication. 

Springfield Bicycle Mfg, Co. 
No. 179 Colur.n"bia..A.venue. 

. EOSTON, �ASS_ 

Steam! Steam! 
QU,lItyHigher, Price Lower. 

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

B. W. PAYNE &. SONS, 
Drawel' �6. EI.MIRA, N. Y. 

The ECLIPSE 
HYDRAULIC 

ELEVATOR 
Simple. Dura��'ii f%���'f!r;l�a!e. 

Cannot fall or freeze. 
Tuerk Hydraulic Power Co. 

New York. Chicago. 

WOOL HAT MAKING. -FULL DE-
scription of the process.-Wool washing. ca,rding and 
forming. settling, bumping and washing out, stretch-
��\, ��:f�::����k�l

i
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i
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ing, curling and ironing', Paring
c 
trimming and s�aping, 

l��iigf:�u':tl��E�r�os. 'l>
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Price D cents each. To be had at this office and from 
all newsdealers. 

PATENTS. 

and how to use; with an engraving. Practical directions how to prepare the gelatine pad. and also the aniline ink 
by which the copies are made; how to apply the written 
�����e�

h
:, ��f.hA�;Itoi�'it?ffA�o��:r�EU'iN!i,t�� 

43S. Price 10 cents. For sale at this office and by all newsdealers in all parts of the country. 

STEAM ENGINES 
Upright and Horizontal, 

Stationary, 
Portable and Semi·Portable. 

S to 16 Hone Powel'. 
Illustrated Pamphlet Free. Addrel'll 
AMES LEFFEL c!t. CO. 

SPRINGFIELD, OHIO, 
110 Liberty St., New York. 

Scientific B� Catalogue 
RECENTLY PUBI,ISHED. 

Our new catalogue containing over 100 pages, includ­
ing works on more than fifty different subjects. Will be 
mailed lree to any address on application. 

MUNN &: CO., Publishers ScientifiC American, 
381 B"oadwny, New yo,·k . 

THE PATENTEES OF A NEW PROCES� OF MakinI' Cast Iron Pulleys, by which It can be done at 
Jrom 35 to 45 per cent. less than by the prese-nt process, 
propose to license a few parties to manufacture. Ad­
dress" NEW PROCESS," P. O. Box 77S, New York. 

A 
send us their full address for a copy of Em-

A erson's ar Book of �A WS. We are first 
��!���i��

c
�:�:�t� ��sd����e:���� t�� 

Won improving their quality and toughness, W 
enabling us to reduce prices. Address 

S E1UERSIIN, SMl'I'H & CO. (Ltd.), S Beavel' Falls, ,Pa. 

DELAFIELD'S PATENT SAW CLAMP.-1889 PATTERN. 
Stronger Ihan .the old style. Clamp . without blade, 50 cent.. }letal cutting 

blades � inch wide,.7 cents each, 70 cents per dozen; 1 inch wid<l. 40 cents each. 
All PO�Write 

!�
s'6l;:,�,t;

£Lr:
°.JAealers. 

NOEl.O'X'O- lIII:A.N'V"F.A.CTUEI.%NG- �O�� •• NOROTON. CONN. 

�.�. JO�NS' Establishe(l. lBl$s; 

As be stos PATENTED Roof in g 
FXB..E-PB..C>C>F'. 

This is the perfected form of Portable Roofing manufactured by us for the past 
thirty vears; is adapted for use on steep or fiat roofs in all Climates. can be 

easily applied by unskilled workmen, and costs only about half as 
. much as tin. Samples and descriptive price ' list free by mail 

H'. W. Johns Mfg. Co.,87 Maiden Lane, N. Y. 
CHICAGO. PHILADEI,PHIA. LONDON, 

SOLE MANUFACTURERS 011' 
H. W Johns' Liquid Paints, Asbestos Fire-Proof Paints, Sheathings, Building Felts, A.sbeatos Steam Packings, 

Boiler Coverings, etc. VULCABESTON Moulded Piston-rod Packinll' ltiulL"s� ·Gasket8, etc. 

STEEL El.ULES and. TAPES. Engineers', Ma­
chinists', . Black­
smiths', Carpen­
ters', Tinners' 

THEAMERI�ANDELLTELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

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

The transmission of Speech by all known 
forms 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 
u nlawful use, and all the consequencel!i 
thereof, and liable to suit therefor. 

·Pocket Rules. 
Perlection 

Glass Boards. 

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. Wltha portrait. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT. No. :i9;!. Price 10 cents. To be had at this Office and from all newsdealers. �I\CHINISTS' SUP '-.J LATHESV"S f'\ SEND 13 CENTS '/J CHUCKS ",00 L 

r O R ILLUSTRATEC CATALOCUEI.'-t: .............- \"'>'SCR£W� 
MONTGOMERY &(0 IDS ':ULTON ST N v J' O�\�A�IP(RS [1 

ETHEREAL OILS, NOTES ON .-NA­
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MENT. No. 639. PrIce 10 cents. To be had at thl8 office 
and from all newsdealers. 

Address JOliN A. ROEBLING'S SONS. ManufactUr­
ers, Trenton, N. J., or 117 Liberty Street, New York. 

!NV ENTORS and others desirinJ new articles manufac.. Wheels and Rope for conveying power long distances. 
turedand introduced, address P. O. Box 86. Cleveland, O • .  Send for circular. 

THE INTERNATIONAL CYCLOPEDIA 
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MESSRS. MUNN & CO., In connection with the publi­
cation of the SCIENTIFIC AMERICAN. continue to ex­amine improvements, and to act as Solicitors of Patents for Inventors. 

;� 
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<1J� 

(APRIL 6, 1889. 

SY�A��S[ MAll[��lt I��� W��K� 
W B EU RNS PHJP' 

O�.A.1'\TGrE OF' 1'\T .A.:D4E. 
As the .. Charter" Gas Engine Is ilie specialty of 

manufacture of this company. and the name of Tbe 
Williams & Orton M'f'g Co. conveys no idea of OUl' 
business. and tbe parties that furnished that name have 
�g!���e�O���b�e������g�Ot��tlfe fgI �:

r
��:r� �:.;tg(,'l'Jl.� Charter Gas Enlline Company, whicli has 

'The kr� popularity of the "Charter" Gas Engine 
justifies giving its name and the name of its inventor 
:�IYs yt:entee to the company that manufactures and 

Thanking you In behalf of the discarded title for your 
favors. and truStiD

8 
that under the new we Will receive 

your further v��� ¥:;��tlu11�
e are, 

THE OHARTER GAS ENGINE 00" 
P. o. Box 148. Jii;terling, Illinoi". 

We beg to say that we wlll contlD ue the manufscture 
and sale of Wire Rope Transmissions, Portable Mllls, 
��h

e
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a
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g
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g
::'fl��t::O?;=:8 that the name of H \\' i1Jiams & Orton goods" is familiar 

to many, and stands for" the best." . -------

JJ -=- -AS AND FINE GRAY IRON ALSO STEEL ALLE _lE: c1 CASTINGS FflEM SPECIAL eRNS 
- I flNt TINNING JAp pAllo- . 

HOMAS DEVLIN 1lr CO" FlNI SHI NO ANNING - ",,-
T LEHIGH /WE & AMERICAN 5T PHil A • _ A'!.C 

PNEUMATIC DYNAMITE TURPEDO 
Gun.-An exhaust.ive account of this new weapon and 
of the experiments made with it; along with a descrip­
tion and 111ustration of a proposed dynamite cruiser. with 6 fiJnITes. Contained in SCIENTIFIC AMEIIICAN Sup­
PLEMENT, No. :i93. PricB J) cents. To be had at this 
Office an'd from all newsdealers. 

ERIE ENGINE WORKS .w����;A�����W:,',"· STAiIONARY-PORTABLE ACRtCULTURAL - E NGINCS ST,A.TIONARY-POR1ABLE. -VEATICAL - BOI ...... E R S 

KEY SEATINS· IUachines and 20" D .. ills. ,y P. DAVIS, Rochester, N. Y. 
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J Citutific �mttitau 
ESTABLJSH.I£D IS46. 

Tile Most Popular Seientlfie Paper in the World. 

This widely clrculnled and splendidly l1lustrated 
paper Is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravings of new inventions and dtsco,,-arles, 
representing �gineering Works, Steam Machinery, 
New Inventions. Novelties in MechaniCS, Manutucture!t 
ChemlstrY,lJ:lectriclty, Telegrapby, Pilotography, Archi­
tecture, Agriculture. Horticulture. Natural History, eto. 
Complete List of Patents each week. 

Te"HI" of Snb"crlption.-One copy of the SCIEN­
TIFIC .AMERICAN will be sent for one vm .. -52 numbers­
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of th .. ee d011111'8 by the pub­
IIshers; six months, $1.50;· three months, $LOU. 
_���8 •. :-Speclal rate. f.or several nam.,.., ana lO ,Post 
Masters. Wrne·l'or partIculars.. 
The safest way to remit is by Po.tal Order, Draft, or 

Expreas Money Order. Money carefully placed 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, eta.. pay· 
able to �i:iNN &; COo. 

361 Broadway, New York. 
• 

T� E 

Scientific American Supplement 
This Is a separate and distinct publtcntlon from 

THE SCIENTIFIO AMERICA N. but Is unlform therewltb 
in size, every number containing sixteen large pages full 
of engravings. many of which are taken from forelin 
papers, and accompanied with translated· descriptiOns. 
THE SCa1<TIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the principal departments of Science and tile 
Useful Arts, embracing Biology, Geology. Mineralogy, 
Natural History, Geo",aphy, Archreology. Astronomy, 
Chemistry, ElectriCity, Llllht. .Heat, Mechanical Engi. 
neerlng, Steam and Railway Engineering, lolinlng, 
Ship BUilding, Marine Engineering, PhotQgruphy, 
Technology, Manufacturing IndustrIes, Sanitary En­
gineerlnll, Agriculture. Horticulture, DomestiC Econo­
my, Biograpby, Medicine, etc. A vast amuunt of fresh 
and valuable information obtainable in no other pub­
lication. 

The nwst important Engineering Works, Mechanisms, 
and Manufactures at home and abro"d are Illustrated 
and described in the SUPPI,EMENT. 
Price for the SUPPI,EMENTfor the United States and 

Canada. $5.00 a year, or one copy of tbe SCIENTIFfC AlII. 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by posta) order, express money order, or check. 

MUNN &: Co., 361 Broadway, N. Y., 
Publisbers SCIENTIFIC AlIIEItlCAN. 

• 

Building Edition . 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is lasued monthly. '2.50 s year. 
Single copies. 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Mall'azine 01" A rchitectnre, rich­
ly adorned with eie{lant plates in colors, and with other 
fine engravings; illustrating the most Interesting ex­
amples of modem Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences. city and country. including thOde of very mod­
erate cost as well as the more expensive. Draw1ngs tn 
perspective and in color are given, together with full 

In this line of business they have bad forty-one years' 
f.rperienct; and now have unequaled !acilitus for the preparatiOn of Patent Drawings, Spectflcations, and tbe 
pl'osecutto'n. of Applications for Patents in the United 8tates.C"anada.and Foreign Countries. Messr�. Munn & 
('0. also attend,to tbe prepRrati0D: of Cavea�s. Copyrights 
for Books. Label s, Reissues, ASI'ngnments. and Reports on Infringements of Patents. All business intrl1sted to 
th em is done with epecial care and 'promptness, on very reasonable terms. 

" ... Eo< 
�. Plans, SpeCifications, Sheets of Details, Estimates, "tc. 
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����� ���: WHAT THIS CYCLOPEDIA BRINeS TO ITS POSSESSOR. 

The elegance and cheapneas of this magnificent work 
have won for It the I,nrlle"t CI .. cnlalion of any 
A.rchl<eccural publication in the wo:rld. Sold by all 
newsdealers. '2.50 a year. Remit to cure them; directions concerning Labels. CopyriJ;thts, 
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tents, etc. . We also send. tree oj cllarge, a Synopsis <i fi'orei/ln Pa­
tent Laws, showinJ! the cost and method of securing patent� in all the prinCipal countries of the world. 

DIUNN &: CO., Solicitor. or Patent_, 
361 Broadway, New York. 

BRANCH OFFICES.-No.622 and 6:U F Strllllt, Pa­
/lllto Bulldlni. near 7th Strllllt,WlIsbinitori;D. C. 

ARTS, 
SCIENCES, 

HISTORY, 
8ALEBJIEN WANTED. 

KNOWLEDGE OF ALL 
CUSTOMS, 

RELICIONS, 
LITERATURE, 

PEOPLES, 
NATIONS, 

COVE RN ME NTS. 

EASY TERMS OF PA. YllENT. 

A4ue. DODD, MEAD & COMPANY, Publishers, 753 & 755 Broadway, New York. 

© 1889 SCIENTIFIC AMERICAN, INC 

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

PRINTING INKS. 
THE .. Scientific American" i. printed with CHA�. 

ENEU JOHNSON &CO.'S INK. Tenth and Lom. 
bard StI., PhiJa.,and 47 ROlle St., opp. Duane St •• N. Y. 
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