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,-Jfﬂverhsemenfs.
Inside Paee. ench msertlon e cents a line,

Back Page, ench insertion « « « 3 A} a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. kngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office asearly as Thursday morn-
ing to appear i in next issue

ICE HOUSE AND COLD 'ROOM.—BYR.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39, Yrice 10 cents. To be had at this office

SHRACISE WAL BONVERS
New Gas En

W e ':I I

gine
“The Baldwin”

Exhibited at the late American Institute Fair, New York.
A four horse-power engine in connection with storage

battery, running 84 incan descent. electric h§hta (and
without battery, 82 lights), giving a perfect light, with
all the steadiness that can be obtained from the high-
speed steam engines in common use fur electric lighting,
and permitting any number of lights to be shut off or
turned on without affecting theremaining lights in the
slightest degree. A marvel of beauty, perfection, and
power, adapted to lighting, pumping, and all purposes
where a safe and cheap power is required. anufac-
tured and guaranteed by

Otis Brothers & Co.,

Elevators and Hoisting Machinery, i

38 PARK ROW, NEW YORK.
ICE-BOATS — THEIR CONSTRUCTION

and management. With Workln[i drawlogs, detalls,

directions in full. Four engray , Bhaw| g mudu
construction. Views of the two fuxs t ice-Ruil; %g
used on the Hudson river in winter. By H. A. mm],

Contained in SCIENTIFIC AMERICAN BUFPLi-
MENT, 1. The same number also contains the rules and
regulanons for the formation of ice-boat clubs, the
ing and management of ice-boats. Price 10 cents.

COPPER TUBES.
5ALET BRASS ARASTNIE

Mention this paper.-

CHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in
existence.

Independent of Gas Works and Machines.
So it can be used anywhers.

Makes its Own Cas
‘AT ¢OST OF ABOUT

65 cents per M Feet.

4 . A Savingof 25 to 85 per cent
1 guaranteed over all other Gas
Engines.
Chicago Agent: H. H. LATHAM,
42 Dearborn Street.
New York House:
12 Cortlandt Street.

Wllllams & Orton Mig. Co.

P. O. Box.148. STERLING, ILL.

ICE.HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

fHustration of cold house for preserving frait

geason to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36°.

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16.

m(lze 10 cents. To be had at £his office and of all nNeWse
ers.

'CﬂMPLETF_ STEAM PUMP

THIZ PUMP
YOUR
DEALER

BRY/X Du-:.'c s PaTen

\/AN Duzen & Tur‘rf

SOLE MAMERS
INCINMNATL

. ton,

gmmnm

gmmmm

[MarcH 24, 1888.

|| JENRINS BROS, [HAMHE ki

The Oripinal Unvnlnamzeﬂ Packmg

CALLED THE ST ANDARD e e e e e

We are preparpd to furnish the finest quality of
HROUGH PUNCHES and DIES for METAL
WORK, for the manufacture of which we have un-
equalled facilities. Henry Disston & Sons, Incorporated,
JObbing Department, Front & Laurel Sts., Phila., Pa.

"Accept no packing as JENKINS PACKING unless
stamped with our “ Trade Mark.”
ohn Streety N. Y.

AUTOMATIC CUT OFF ENGINES %

MAw iF ALT‘!REQ UPCN SCIENTIFIC AND

LL ENGINE CoO

ERIE PA.

54 Dearborn 8

H. W.

ASBESTOS

list free by mail.

H. W. JOHNS MANUFACTURING COMPANY,

Packings, Boile

Established 1858. 87 MAIDEN LAN

PATENTED.
FIRE-PROOF

STZHIS is the perfeeted form of Portable Roofing manufactured by us for the past thirty
1 years; is adapted for use on steep or flat roofs in all climates, can be easily applied by
umnshilled workmen, and costs only about half as much as tin. Samples and descriptive price

JOHNS'

ROOFING.

SOLE MANUFACTURERS OF
H. W. JOHNS’ LIQuID PAINTS, Asbestos Fire-Proof Paints, Sheathings, Building Felts, Asbestos Steam

" Covermgs, ete.

VULCABESTON Moulded Piston-Rod Packing Rings, Gaskets, sta.

E, NEW YORK. Chicago. Philadelphia, London.

THE MODERN I1CE YACHT. — BY
Geo. W. Polk. A new and_valuable %mper. containing
tullpractica] directions and specifications for the con-
stmctlon of the fastest and best kinds of Ice Yachts of
t moust approved forms. Illustrated with en-
&mwn to scale, showing the form, position,

d armm!ement of all the parts. Cont; ined in SCIEN~
TIFIC AMERICAN SUPPLEMENT, No. ce 10
ceuts. To be had at this office and of all newsdealer&

ATCHMAKER

Before boving, vend for Price Lint of
Whitcomb Lathe, Webmer Fools
Wheel and oar Tahie of Equivalenie.
Aweriean Watch Tool Co., Waltham, Masa.

W0ING INTO THE POTULTRY RUSI-
ocas— A paper by P, Jeoohs, raviewlng the eommer-
rial aspects of poult m‘]mnﬂ, and glving muny nsiful
hints npon the subdect Cunta]m,d in SCIENTIFIO
AMXRINAN SCPPLEMENT, No. 586, Price 10 centa. To
be had at this oflee and rrom all newsdoalers.

Address JOHN A. ROEBLING 'S SON3, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

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

TRAMWAY, FLEXIBLE GIRDER.—DE-
cription of an improved system of constructing a modi-
ion of the well known and extensively used raope or
wu‘e tramway. With 21 figures. Contained in SCIENTI-
FIC AMERICAN SUPPLFEMENT, No. 595. Price 10 cents.
To be had at this officc and from all newsdea lers.

: GUILD_& GARRISON

N. X.

I, I

Buudem ul‘ hteam mp for Water and chrg de-
seription of Liguids or Semi-liguld:. Vacunm Pombe

E

"‘HE LHLRPES‘T ﬂ.ND BEST

oo E NaravING 6

O? PARK PLACE NEW YORK

‘0
FIS1MREG Po

DATRRT RUATS TR SALL.

APPARATUS FOR BUILDING

CONRETE BILDINGS AND WALLS.

County Rights, $50. State Rights, $500,
See descriptive notice in ScI. AMERICAN, May 22, 1856.
Send for clrculars Ransome.402 Montgomery St., S.F.Cal.
Wanted 50,000 Buwyers and SAW s
full address for a copy ot Emerson’s § Book
A ofSAWS. We arefirst to introduce NATUR-
with wonderful effect upon improving their
unallty and toughness. enabling us to reduce
EMERSUN, SMITH & CO. (Ltd.),
Beaver Falls, Pa.

AL LG E TR nﬁl’EI:IrE T

s A-WS Lumbermen to send us their
AL GAS for heating and tempering Saws
prices. Add

ASK YOUR STATIONER FOR THE

JOHANN FABER LEAD PENCILS

THE BEST NOW MADE

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters tothe edltorofthe SCIENTIFIC
AMERICAN on the guestion of geed of ice boats, de,
monstrating how and why lt is that these craft sail
faster than the wind which propels them. Illustrated

((:i the hlgl:lun}‘eﬂis-ia&(iv Filer Al'ircu:’l’u mpa, Alr, xﬁl;nlggglg%x’tgﬁgkmg o ned in Sg;gnrm%g
in, nL ei owera. 1) omprnunrn. 2 s |
Hotler Feed Famps, wic, e had at this office an: mmaunemw.m.

An une% ualed
‘When the mot

our siges: 1 H

gﬂmple. Snfe, Economical, Durable.
These ¥ngines are es

GAS ENGINES.

Best in principle, workmanship, and materials.

small Motor adapted to all uses.
or is not at work, the expense of running it ceases.
No extra insucauce.
H. P., 1 man power, and Dental Engine.
mlljy suited for Gasoline Gas for country use.
Iustrated Caralogue.

ECONOMIC GAS ENGINE COMPANY,

OMaos and Salesrnoms

- 34 DHEY ST.

N. ¥,

A New Principle for Smoking Tobacco, ete.

MODERN SMOKING PIPES

ScHRAMM CAMODEN.N.J.

1*osit!vely no nicotin el The atrongest tobacen t'?n be
smoked hy most delienta persona; no spitting, clean
and harmlews, iniproves digedtion, und pireng th-
ensthe lunys, Can bopttacked to ooy pipe. In=-
dispensable for inhalation of medicuted 3ubstances io
asthma, forfumignting slck ravns, destroying
insecia on plunts, anddriviog away masquitoes.

HG.

GLABY,—ABSTRACT OF AN INTEREST-
Ing lectura opoll the rublect, delivered by Sydn Lop-
tefore “he T.eeds Philosophical iﬂe jety.
Gontahued In SCIENTIFIC AMEBICAN RITPPLEMRNT,
o. 542, Prive 10 vents. 'Fo ba had at this office and
from all newsdealers.

USEFUL BOOKS.

Manufacturers, Agriculturisis, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective eallings. Our post ofice department
permits the tranamission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifry
different subjects, has recently been published for
free circulationat the office of this paper. Subjects
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 Bron.dwn.y. New York.

PATENTS.

MESBRS MUNN & CO..in connection with the publi+
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

in this 1fne 6f business they have had f

~one
erperie] and _now nave une

years
neo, for the
preparatioiz of Patent Drawings, Specmcatlons and the
g:t:so['ntl un of Applications for Patents in the Unlted
tntes, Canada, and Foreign Countries. Aessrs M

Co. alsoattend to the preparation of Caveats, Co;i{nghts ]l
eports

for _Books. I.abels, Reissues. Assignments. and
on Infrinkements of Patents. All business intrusted to
them i8 done with special care and' promptness, On very
reasonable terms.

A pamphlet gent ‘freé of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reisgues, Infringements, As.
%lgnel&s, Rejected Cases, Hints on the Sale of Pa-

 ©f

We also send, /reé of charge, a Synopsis of ¥oreign Pa.

tent Laws, showiug the cost and method of s
patents in all the principal countries of the world
MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Fa-
cific Building, near 7th Street, Washington, D. C.

Serew Plnec.

Aqtuml!le MG

WELLS BROS. & C0., CPIEATIELS

MANUFACTURERS OF
Bcrew Onttlng Maechinery and Tools for Machiniste’,
Csrriage Mskere’, and Blacksmiths’ Use.

‘RAILS FOR STREET RAILROADS.—

A paper by A. W, Wright, C.E., discussing the oompu-
ative value of iron and steel as materials for

road a. Contained in SCIENTIFIC AMERICAN Sun-
PLEMENT, NO. « Price10 cents. Tobehadatthis
office and from all newsdeslers.

SYSTEMS OF DISTRIBUTION OF

Electricity.—A lecture by Elihu Thomson, delivered in
the Sibley College course.
ies muitiple and mum
; tion systems descri]
vantages discussed With Cont.aln%lr lln
ce
To be had at this office, and from all news-

8 figures.

SCIENTIFIC AMERICAN SUPPLEMENT, No. 603,
' 10 cents.
dealers.

MAGIC LANTERNS.

OUR PETROLEUM LANTERNS HAVE THE FINEST LENSES
AND THE LAMPS ARE UNRIVALLERFOb
MEAFUL WHIT HT.

L

HOW TO MAKE AN INCUBATOR.—

Full directions, illustrated with 7 flzures, Also direc-

tions for operating the apparatus. Contuined in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 612, VPrice

é% c?nts To be had at this office and from all news-
alers.

Steam! Steam!

‘We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 8 and 4-H. Engines
‘With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, Elxmmira, IT. Y.

HISTORY OF THE ELECTRICAL ART
in the U, 8. Patent Ofice.—By C. J. Kintner. An inter-
eat!nshisﬁm’y of the growth ot electrical science in thls
oonnury notiees of some of the more i po!

DRodels fn possession of (he Patent Of Biatned 1
SC(EN!II'IC AMERICAN SUPPLEMENT No 544, Price
aﬂo%nts. To be had at this office and from all news-

ealers.

EABLE"
-HOMAS DEVLINE Co |

LEMIGH RYE & ABAERI .

talning the ioventine describied In

May 1tth and July 20th, 183), to

noacted w

FA BRRI, ¥OUND

nn

ROCH BREAKERS AND ORE CRUSHERS,

W marufactore and sup{)‘ly at short notice and loweet tates, Btone and dra Crmghers, pon-

Letters Patent jsrued to B W. Hlake, June 15th, 1855, to-

gether with NEw AN FarLL ABLEMIMPRLWEMLNN. Tor which I.en.eru Patent were pranted

r. 8% L. Marsden.  All Urushers supplied by us are con.

/ruacted noder thi stm-erlntendmce of Mr, Marsden. who, for the past tweuty years, has been
Ith the manufactura of Blake Crushers in this con piry and England.

d MACHINE

CUFPELAND & BAUCON, Agouts,

ey Mnonfacturera, Ansonia, Conn,
NEW YORK and PHILADELPHIA-

© 1888 SCIENTIFIC AMERICAN, INC.

Tbe series, multiple arc, ser-
eseries, accumulatorand thduc- l
nd tl]leir advantages and disad- |

THE AMERIGAN BELL TELEPHONE 0,

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 Electrie 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 itslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

Florida Steam Heater.

Maximum of heat from minimum
of fuel. Over 4,700 in actual use.
Agents wanted. Send for Illus-
trated Catalogue,

J& Pierce, Butler & Pierece Mg, Co.
" SYRACUSE, N. %

Scientific American

ESTABLISHED 1846,
The Most Popular Scientific Paper in the World,

Only $3.00a Year, lncludnut Postage. Weekly.
32 Numbcers a Year.

This widely circulated and splendidly fllustrated
paper {8 publist.ed weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural Bistory, etc.
CompleteList of Patents each week.

Terins of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of thhee dollars by the pub-
lishers; six montbs, $1.50; three months, $1.00.

Clubg.—Speclal 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. Money 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 all orders,drafts, etc., pay-

ableto
IMLTITIT & CO.,
{361 Broadway, New York.

TE X

Scientific American Supplement.

This is a separate and distinct publication from
THe SCIENTIFIC AMERICAN, but is uniform therewith
In size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMIZNT i8 publisbed
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts,embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archzology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, AMining,
Ship Building, Marine Engineering, Photogriphy,
‘aechnology, Manufacturing Industries, Saritary Ena
gineering, Agriculture, Horticuiture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
licatton.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and descrlbed in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i.00. Single copies 10 cents. Address
andremit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y,
Publishers SCIENTIFIC AMERICAN,

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS'

AND

_| BUILDERS’ EDITION {8 issued monthly. $3.50 a year.

Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forminga
large and splendid Magazine ot Architecture, rich-
ly adorned with elegant plates in colors, and wivh other
filne engravings; illustrating the most interestingex.
amples of modern Architectural Construction and
allied subjects.

A speclal feature is the presentation in each number
of a variety of the latest and best plans for private resi-
: deneces. city and country, including those of very mod-
erate cost as well a8 the more expensive. Drawlings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
rhave won for it the Largest Circulation of any
Arclitgetural publication in the world. Sold by all
newsdes; *v8. $2.50 a year. Remit to

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

PRINTING INKS,

HE °“ Scientific . ” ja printed with OHAS
ENEU JOHNS§ated i INK. Tenth and Lom-
bard Sts., Phila, and opp, Duane 8t, N. Y.
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