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JU8ide Paae. en-ch inserllon • - - .,.:i cents a liue. 
Unck Page, ench iIuJertion - - - il.00 n liue. 
'l'he above are charges per agate hne-about eight 

words per Jine. 'l'his notice shows the width 6f the line, 
and is set in agate type. Engravings may head adver­
tisements at the 8ame rate per agate line. by measure­
ment., as the letter press. Advertisements must be­
received at publication office as early as Thursday morn­in� to appear in next issue. 

1titutific �mtritau. 
THE BACKUS MOTOR 
Is the cheapest power known for driving all kinds of 
light machinery. Thousands In use the world over. Speak for them�elves. Sold withorwithout a governor. 
It �s noise1ess, neat,QOmpact. and runs without attention 

- ... -
THE BACKUS EXHAUSTER 
A wonderful Air Mover. Invaluable for ventilating 
factories and public buildinJls. Will remove smoke, 
dust, steam, foul ai.!J....!.cids, and is used for dryinll. 
beatl,,¥. or cooling. """ Send fOT S1.!.eclill Cata/oqlu.,AI 
BACKUS WATER MOTOR CO., Newark, N. oJ. 
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WURK', for the manufacture of which we have un­
equalled facilities. Henry Dis�ton & Sons, Incorporated, 
J olobIng' Department, Front & Laurel Sts .• Phlla .• Pa. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN Sup­
PLE1IENT, �9. Price '!O cents. To be had at this office 
and of all newsdealers. 

PAPER 
;�tr k����al �1���r.°���;�8�' 
combined with water and acid­
proof material� molded and 
pressed into almost any desired 
shape, and then vulcanized. 

For Electrical .Plates, 

It is superior in many respectsi � � to other materials of a similar 
����rt;; ��a't:��y�!. ��d

t
�lk��\��: ! BRASS W OBI Small Brass Worll. .I; , and as a non-conductor of elec.. A ty tricity. Also N 'lating. 

Rings, Washers, Accnmnlator Cells, etc., it is nnsnl·passed. T. L En��enn. 

BottleS 
---0---

No Breakage .. Cheaper and Better 

than glass. Less danger from freezing. 

Sixty per cent. lighter than glass. Pat­

entedin the U. S. and all Foreign 

countries. These bottles as now man-

ufa.ctured are adapted for Ink, Bluing, 

Glue, :Mucilage, Shoe Dressing and 

Blacking, Harness, and Leather Dress· 

ing, Liquid Stove Enamel, Bitters, 

. Liquid Paints, Oils and Acids of va­

rious kinds, and many other purposes. 

We manufacture Ink Bottles in sizes 

from two ounces to quarts. Liquid 

Bluing, all sizes. Bottles for nearly 

every description of liquids. 

styles made to order. 

Special 

American Paper Bottle I 
COTD...pa:n..;y-, . 

Office, 32 Church Street, 
NEW YORK. 

Factory, Rogers Park, Ills. 

New Gas· Engine 
"The Baldwin" 

H. W. JOHNS MANUFACTURING COMPANY, 
BOLE MANUFACTURERS OF 

H. W. Johns' Asbestos Fire and Water Proof Sheathing, Bu ilding Felt, Steam Paekings, Boiler (lover· , 
Ings , Liqnld Paints, Boof Paints, Boof (ement, Fire Proof Paints, ete. 

87 MAIDEN LANE, NEW YORK. 
CHICAGO. • PHJLADELPHIA. LONDON. 

CLEARANCE SALE. 
No. I.-Microscopes, Telescopes, Field Glasses. 

No.2.-Photo. Good opticalj{. and mechanically, some 
���\t?:�ap�� ¥g!yt�f ft°free�r8'llin I .. lst lor 2 men. 
W. H. WALMSLEY 1 co .. 1G16 Chestnut St •• Phila .. Pa. 

THE AMEnI�AN �ELL TELEPH�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 
unlawful use, and all the consequenceb 
thereof, and liable to suit tht'refor. 

THE GUTTA PERCHA & RUBBER MFG. CO. 
The Largest Manufaoturers of Mechanical Rubber Goods in the World. 

E&TA.�z..X&�EX> ::LOBB. 

Packing, Belting, Hose, Mats, Matting, etc. 
Nt'll1' York, Chicago, San FranciSCO, Portland, Oregon. 

REFRIGERATOR 
Directions and Dimensions for construction, with one illustration of cold house.J;;r preserving fruit hom 
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Mention this paper. 

SY�A��St MHl[��lt I��� W�RKS 
W B BURNS PROP"' 

SA. WS ru':::���m��o �:ru�8
t��::' SAWS full address for a copy of Emerson's pr' Book A of I!lA WS. We are IIrst to introduce NATUn,. A .AL GAS for heating and tempering Saws 
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re����W � prices. Address S EMERSON, 1!l1UITH & CO. (Ltd.); S . Benver Falls, Pa. 

IHI FLORIDA 
STEAM HEATER. 

Will t-Iever Rust Out 0 r Explode. 
Sectional. P�rtab1e, Automatic. 

l-lagazine or Surface Jj"eed.- 16 sizes. 
Send for Illug, Book and Estimates. 
Pieree, Butler &. Pleree .lllfg. 4)0., 
Want Ag,nts. SYRACUSE, N. Y. 

T:::a: E 

Sc!eut!it llmelfltill 
ESTABLJSHED 1/;46. 

The Moat Popular Selentlll.e Paper In the World. 

This widely clrcnlnted and splendidly Illustrated 
paper Is published weekly. Every number containlilsix­
teen pages of useful infoImation and a large number of 
original engravings of new invent10ns and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufl.lctures, 
Cbemlstry.l!:lectricity. Telegmpby. Pbotography. Arcbi­
tecture, Agriculture. Horticulture. Nuturalliistory, etc. 
Complete List of Patents each week. 

Tel'IRs of Subscl'iptlon.-One copy of the SCIEN­
TIFIC Al'lERICAN will be sent for one vear-52 Dumbers-I PQstage prepaid, to any subscriber III the United States 
or Canada, on receipt of titree dolIII1'8 by the pub­

I Ushers; six months. $1.50; three month •• $1.00. 
Clu.bs.-Spe,.:iol rates for severaL names, and to Post 

Masters. Write for particulars. 
The safest way to remit is by Postal Order. Draft, or 

Express Money Order. Mon(�y carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make aU orders, drafts, etc., pay· 
able to 

�"t:rNN &; CO., 
361 Broadway, New York. 

• 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

'rH� SCIENTIFIC A MKRICAN. but Is uniform therewith 
in size. every number containing sixteen 1arge pages fuU 
of en�avings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIlCNTlFIC Al\IERICAN SUPPLEMENT Js published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments 01 Science and the 
Useful Arts. embracing Biology. Gec!ogy, Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica1 Engi. 
neering, 8team and Railway Engineering, Mining. 

Exnibited at the late American Institute Fatr, New Yark. 
A four horse-power engine in connection with storage 

battery, running 84 incandescent electric li�ht& (and 
without battery, 32 lights). giving a perfect hght, with 
all the steadiness that can be obtained from the high­
speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut 01f or 
turned on without affecting the remaining ligbts in the 
slightest degree. A' marvel of beauty, perfection, and 
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tained in S(,IENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be h ad at this office and of all news. 
biers. HISTORY OF THE ELECTRICAL ART Ship Building. Marine Engineering. Photogrllphy, 
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BlfCel�c�tg:l
n:J{en�ni:t�f; I , .... �chn?logy, �anufacturing. IndustrIes, SaLitary En-

country, and notices of some of tbe more important gmeerlng, AgrIculture. HortIculture, Domestic Econo­
models in possession of the Patent Office. Contain�d in my, Biography, Medicine, etc. A vast amount of fresh SCIENTIFIC AMERICAl'f SUPPLEMENT No. :i44. PrICe 10 and valuable Information obtainable in no other pub. Otis Brothers & Co., 

Elevators' and Hoisting Machinery, 
cents. To be had at thts office and from all newsdealers. lication. . . 

3S PARK ROW, NEW YORK. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR METAL. 

withoutsteam power, by using outfits ofthese Machines, 
can bid lower, and save more money from IJ;��� 
theirjobs, thsll by any other means for doing 
their work. Also for 

IndUlltrial Schools or Home 'l'raining. 
With them boys caD acquire practicalJoura 
neymen'g trades before they "go for them­
selyes." Price-List Catalogue Free. 

W. F. & JOHN BARNES CO., 
No .. 1999 ... lluby st., Ilocltford, Ill. 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publi· 

catIon of the SCIENTIFIC AMERICAN. continue to ex­
amine improvements, and to act &s Solicitors uf Patents I 
for Inventors. I In this line 01 buslDess they have had forty.one years' . 
experience. and now nave unequaled facilities for the i 
preparnttOn of Patent Drawings, Specifications, and the I 

Address JOliN A. ROEBLING'S SON8. Manufactur. 
ers, 'l'renton, N. J .• or 117 Liberl.y Street, New York. 

Wheels and Rope for conveYing power long distances. 
Send for circular. 

USEFUL BOOKS. 
Manufacturers. AgrlCulturists, Chemists. Engineers. Me­

chanics, Builders. men of leisure, and profeMsional 
men, of all classes. need good books in the Une of 
their respective callings. Our post office department 
permits the transmission of books through the maild 
at very sman cost. A comprehensive catalogue of 
useful books by di1ferent authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the Office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address. 
MUNN & CO .. 361 Broadway, New York. 

Hyatt Pure Water Co. 

HYATT PURE 

NATURE'S PROC:ESSES 
.""��,!?".",, Gal. 

WATER COMPANY, 
TRIBUNE BUILDING, NEW YORK. 

The Ori[inal Unvnlcanized Packin[ 
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Co. also attend to the preparation of Caveats. Copyrights I' CALLED THE STANDARU-:-: �\�:.e,:;:c:�::p:��iCh 

��rl)����:e����;�r;�:�t�. A81W��:i���8 ��1.r����
r
i�, Aocept no packing &s JENKINS PACKING unless 

them is done with special care and promptness, on very \ stamped with "our h Trade Mark." 
reasonable terms, {11 John Street, N. Y. 

A pamphlet sent free of cnarge. on application. con- JENKINS BROS. 106 Mtlk Street, B08ton. 
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patents in all the principal countries of the world. 'IDE Automatic Euglnes, Traction and Portable Engines 
BlJNN '" CO., Sollclton of Pa&en&8, &TEA.� �OA.z) �Oz..z..E�&. 

361 Broadway. New York. h BJ!.ANCH OFFICES.-No. 622 and 62i �'Street, Pa- lIlaDufactured bJ Foundry and Mac Ina Departma!l'lt, 
cI1rc Building. near7tb Street, Washington, D. C. Harrisburg, Pa.. U. S. A. 

© 1888 SCIENTIFIC AMERICAN, INC, 

The most imp6f'tant EnlJineering Works, Mechanisms, 
and Manufactures at home and ab<o&d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year. or one copy of tbe SCIENTlFfC AM­
ERICAN and one copy of the 'SUPPLEM "NT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order. express money order, or check. 

llIUNN & Co., 361 Broadway, N. Y •• 
Publlsbers SCIENTIFIC AMEHICAN, 

• 

Builder$ Edition. 
THE SCIENTIFIC AMERICAN ARCHI'l'ECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty llirge quarto pages. equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architec ture, rich. 
ly adorned with elegant plates in colars. and with other 
tlne engravings; illustrating the most interesting ex­
amples of modern Architectural Construction and 
allied subjects. 

A special featUre is the presentation In each number 
01 a variety 01 the latest and best plans for private resi­
dences. city and country, including th08e of very mod­
erate cost as well as the more expensive. DrawIngs in 
perspective and In color are given, together wjth full 
Plans, Specillcatlons, Sheets of Details, Estimates, .,tc. 

The elegance and cheapness of this tnagnillcent work 
have won for It the Litrll'est Ch'culation of any 
Archltectuml publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

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

PRINTING INKS. 
THE .. Scientific American" i"�mwd with CRAS 

ENEU JOHNSON & CO.'S INK;,.,""'nth alJ.dLom­
bardSts .. Phila.,and 47 Rose St., opp'��ne St., N. 17. 
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