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“Mdvertisements. -

Inside Page, each ineertion « - - 25 cents aline.
Back Page, each insertion - - - 81.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line.
and isset inagate type. Kngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be
received at publication office as early as Thursdaymorn-
imz to nppear in next. issu

=] TE‘L B ALLS.

For Anti-Frlction Bearings, of
est st Ste ardened,
. Ground, and Burnishrd, 8-161in.
w s in. diameter.
uality und density of metal,
1n un Tormity of temper, and in ac-
toracy wnd nicety of finish warrant-
£d unecgualed.
W‘ Samples and prices on applica-
T,

SImond [ Rolllng-Machlne 00..l‘lmmmr¢, Mass.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the anilineink
by which the copies are made: how to apply the written
letter to the gad how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

DELAFIEI.DS PAT. SAW CLAMP

With saw tor cutting metals Saves all the broken
bhack.saw blades. In use overtwo years in all parts of
the country, The new clan 15 have the edges bevelled
that hold the saw. By malil. with one blade, 50 cents.
Extra blades 8%’ 'x X'/, * Star " 7 cents each, 70 cents per
dozen,by mail. Blades8' x1", e Stubs,”” 35 cents each,
by mail.” Discount to dealers.
NOROTON MFG. WORKS, Noroton, Conu.

NATURAL GAS INDUSTRY AT PITTS- I

burg, Pa.—A brief history of the Chartiers Valle

Gas
Company. With 6 iilustrationa. Contained in SOIEN-

TIFIC Aly(EB.l(AN SUPPLFMENT, No. 627, Price 10 cents.
To be had at this office and from all newsdealers

Address JOII N A. ROEBLING '8 SONS, Manufactur-
ers, Trenten, N. J., or 117 Liberty Street, New York.

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

THE AMERIGAN BELL TELEPRONE G0,

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
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 oritslicenseesresponsiblefor such
unlawful use. and all the consequences
thereof. and liable to suit therefor.

= WHITE MOUNTAIN
Hammock Chair.

Forthe House, Lawn, Porch,and
Camp. Is chock full of Com-
fort and Blessed Rest.

PRIOR, $3 O0.

. ’l‘he Alford & Nerkele Co.
77 Chambers 5t.,

P. 0. Box 2002. NEW YORK.
Wnnted 50,000 Suwyers and s A vv s

s A ‘v b Lumbermen to send us their

full address for a copy of Emerson’s ¥ Book
of & We are first to introduce NATUR-
AL GAS for heating and tempermg saws
with wonderful effect upon improving their
quality a.nd t,oughupss, epabling us to reduce

rices.
s EMERB(II\, SMITH & CO. (Ltd,), s
Beaver*Falls, Pa.

THE GENERATION OF STEAM.—A
lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood. saw-
dust, waste gas, natural gas, etc., described. 1I. The
Generation ef Steam. General prmcl%les to be observed
in_the censtruction of boilers. With 14 figures. Con-
tained in RCLENTIFIC_ AMERICAN SUPPLEMENT, Nos.
624 and 6235, Price 10 cents. To be had at this office
and from all newsdealers.

BARNES’> NEW

Patent Velocipede Grinding and
Polishing Machine.

For grinding and polishing Cutlery,
Jewelry, Orpamental, Wares, kate
Girindiog, etc, etc., as an accessory to
or tor a distinct business, alargeprofit
with small outlay. Outfits of Koot
Power Machlnerf for pmc',ical shop

=,

service in d Metal. Cata-
logue free.

W. F. & John Barnes Co.,
1999 Ruby St., Rockford, 111.

PATENTS

MESSRS. MUNN & CO., in connectinn with the publl-
cation of the SCIENTIFIC AMERICAN, continue ex-
amine improvements. and to act as Solicitors of Patenta
for Inventors.

1n this line of businessthey have had ]or&;:m Yeary
ezperience, wud NOw nave un s for the
preparation of Patent. Drawings, Specificatiors, and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. Messrs Munn &
Cao. also attend tc the preparation of Caveats, Copyrights
for_Books. I.abeis, Reissues. Assignments. and Reports
on Infringements of Patents.  All business intrusted to
them is done with special care and promptness, on very
reasonable terms

ip hlet seut free of cnarge, on apphcanon. con-
taining fuil information about Patents and how to %ro-
cure them; direetions conceming Labels, Copyrlg
Designs. Patents, Appeal Infring
sigbments, Rejected Cues. Nints on the Sale of Pap
tants, etc.

We a)so send. ‘reeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents In : 1l the principal countries of the world.

MUNN & CO., Solieitors ot Patents,
31 Broadway, New York.

BRANCH OFFICES.—No. 622 and @4 F Street, Pa-
¢ific Bnilding, near Tth Street, Washingvop, D. C.

[June 30, 1t 1888.

New CGas Engine
“The Baldwin”

Eczhibited at the late American Institute Fair, New York

A four horse-power englne in connection with storage bat-
tery, ruoning 84 incandescent electric lights (and without
battery, 32 lights), giving a perfect light, with all the steadi-
ness that can be obtained from the high-8peed steam engines
. in common use for electric lighting,
... ber of lights to be shut off or turned
. remaining lights in the slightest
pertection, and power, adapted izhting, pumping, and all
{gurpﬁes where a safeand cheap power is required. Manu-

ctured and guaranteed by

F Otis Brothers cc COo.

Elevators and Holstlng Machinery,

38 PARK uow, NEW YORK.
Hot
Honelhy

on without affecting the
ctleg}ree. A marvel of beauty,
0

HUDSON RIVER BRIDGE AT
Poughkeeﬁsle.—A lecture by T. C. Clarke, C. E., in the
Sibley College Course. General description, Founda~
tions, Superstructure, 'femporary 8taging., Trestle Work
‘With 3 engravings. Containel in 8CIKNTIFICAMERICAN
SUPPLEMENT, No. §46. P.ice 10 cents. To be had at
this office and from all newsdeslers.

, Mnates, s

Expose an Immense Heated
Surface.

' Extract all the Heat from
| the Gases. Furnish Pure/,
‘Warm Air in Abundance.

' Fourteen Years of Test.
Universally satisfactory,

Send for ¢ Oar Farnace Book.™
| Abram Cox Stove Co., §
MANUFACTURERS,

| Phlladelphla and Chicago,
' HOME-MADE INC UBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-
bator that has been carefuliy tested and found to per-

“ tions tor operating. With 4 figures. Contaned in SCI-
ENTIFIC AMtRICAN SUPPLEMENT. NO. §30. Price 10
cents. To be lmd at this office and from all newsdealers.

MAGIC LANTERNS.

| OuR PETRULEUM LANTERNS HAVE THE FINEST LENSE
AND THE LAMPS ARE LNRNALLEDFDR
POWERFUL WHITE LIGHT.
CHOICE STOCK OF
VIEWS COLORED:

DRY AIR REFRIGERATING MACHINE
Description of Hall’s improved horizontal dr{)mrrefrlg-
. erator, designed to deliver about 10.060 ic feet of
cold air per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reducinflthe temperae
ture of 90° above to 50° helow zero. With five ﬂgure
showing plan andside elevation of the apparatus.
diagrams illustrative of its performance. Contained in
SCIENTIFIC, AMERICAN SUPPLEMENT, No. 288, Price
10 ac‘:lenta. To be had & this ofice and from all news~
dealers.

s off.ce and from all newsdealers.

ﬂND_PLAIN.

il 3 (‘END
W poR

ELECTRICAL ¢ STRESS. —AN INTER-
esting paper Prof. ‘W. Rucker, on the stresses
that exist in a dielectric between conductors of different

MF'S DE\I‘HN 1 T potentinls. ‘With 9 figures.

LEHIGH FVE & AME

AMERIC.
be had n.t thl

and permitting any num- .

form all that may be reasonably expected ; with direc- |

Contained in SCI:NTIFIC :
N SUPPLEMENT, No. 646. Price 10 cents. To '

We ate repared to furnish the finest %l uslity of

aﬂ 0U H PUNCHES and DIES for METAL
ORK, for the manufacture ot which we have un-

i equailed tacilities. Henry Disston & Sons, Incorporated,
Joubbing Department. Front & La.urel Sts., Phila.. Pa.

CHALLEtN_G:E‘
THE PHONOGRAPH,_A DETAILED

desaription of the new and lwproved formn of the pho-

CMERY CRINDING
pcmw« AAT
., MHRLAND FH]LA

THIRD AN

nngraph just bmufht not by Falsen., With B gngrav-
1nga. Contaloed BCIRXTIFIC AMERICAN BUPFLE-
MENT, No, H3%2. Price 1) veate. To be had at this

oftice and from a1 oeweapRlera,

OYRACUSE MALLEABLE IRON WORKS

W B SBUAMS PROF

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in S8CIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price 10 cents. To be had at this office
and of all newsdealers.

Smell Braun Work & Modeln
eoinlt
Alpo l'ilc rl l"lyut'lnz.
T, L. MrKEEX
Eauton,

BRASS WORK

BN

HOW TO MAKE THE WIMSHURST

Influeuce Machine.— Directions for making a cheap and
simple but efficient machine. With one ntaf;

in BCIKNTIFIO AMERICAN SUPPLEMENT, No. 646.
Price 0 cents. To be had at this office and from all
hewsdealers.

AUTOMATIC CUT OFF ENGINES TS5

ANUFAL TUK PUN S TIENTIR AnD PRACTICAL PPINL rL::

BALL ENGINE Co. ERIE Pa.
HOW TO MAKE AN INCUBATOR.—

Full directions. illustrated with 7 fieures. Also direc-
tions for operating the appuratus. Contuined in
SCIENT!FIC AMERIOCAN SUPPLEMENT,No. 61:2. I'rice 10
cents. To be had at this office and from all newsdealers

- ] TIE ]
Scientific dmevican

ESTABLISHED 1546.
The Most Popular Scientifie Paper in the World.

Only 83.00a Venr, including Postage. Weekly.
352 Numbers a Year,

This widely clrcnlnted and splendidly fllustrated
paper 18 publisted weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventfons and discoveries,
representing Engineering Works, Steam Mauchinery,
. New Inventions, Novelties in Mechanics, Manufactures,
Ch Y, Klectricity, Te!egrapby. Photography, Archi-

G-AS ENGINES.

Best in principle, workmanship, ard materisle.

At unequg.ed small Mabar adapbed toall nyes.

When the motor is not at work, the anenﬁL of running It coaaos.

simple, Safe, Ecanomicenl, Durnhie. Noextrainuorance.

Wour gizes: ] H, P, 4 M. P ] sl power, and Pental Kogine.

Thaea Engmua arn i‘apr‘ms] ﬂmtrod ftJr [-aanllnp 2a8 for country usa,
.f};w Caralogue.

_ELONOHI{;. GAS LMIBE COMPAYNY,

tecture, Agriculture. Horticulture, Nutural History, ete.
Complete List of Patents each week.

Termsof 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 thrce dollnrs by the pub-
lishers; six montbs, $1.60: three months, $1.00.

Clabs.—Special 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

This material is composed of
tos, combined with water and
and pressed into almost any de-
* It is sup erior in many respects

acid proof materials, molded
sired shapeand then vulcanized

OMece and Salanrooms B4 DMWY T, N.XY,
to other materials of a similar
. natoreon account of its resist- ance to heat, acid, and alkalies,

VULCABESTON
i
and as a non-conductor of elec- tricity. For electrical plates,

rings, washers, sccumulator cells, ete., it 18 unsurpassed.

H. W. JOHNS MANUFACTURING CO.

87 Maiden Inane, New York,
SOLE MANUFACTURERS OF

H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof
Paints, Liquid Paints, Asbestos Roofing, ete.
CHICAGO. PHILADELPHIA,

LONDON.

Hydraullc Elevamrs

—AND-
WATER MOTO RS.
Send for New Catalogue.
Tuerk Hydraulic Power Co.
12 Cortlandt 8t., Nsw York,
49 Dearborn St., Chicago.

lentlon th)s paper

gA;l:‘th(l} M.EA TALS UPON LOMBUS’I‘I-
e Materials.—A Laier by A. E. Outerbridge Jr., -
scribing a process of casting iron and“otber %ta‘g ﬁ;?:n
lace, ombroidenes. fern fronds,and other combustible

materials. With 4 illostrations, © ntained in SCIENTI-
PIC AMERICAN SUPPIIRRNT, No. $11. Price 10 cents. \
’1‘0 be had nt thls offiee's from nll newsdealera INFLUENCE MACHINES.—A PAPER

luiamanc"a’;‘rEn ines

Horlzantal and Vertiosl.
Hpeciatly sdupted for Eleetrle
{ ghting. #a(rht and Hoiet-
=5 lm; Engines, Turiyine water
- wh(-ola Cunstructors nf Special
Machinery of an E]Mvn pt 1r\r|

YOR.K 'YIA\UF’G LU-‘ ‘HJILK. A.;

T(l BUSINESS MEN,

The value of the SCIENTIFIC AMERICAN a8 an adver-
tising medium cannot be overestimated. 1ts circulation
is muny times greater than that of any similar journal
. now published. It goes into all the States and Territo- -
- ries, and i8 read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. Thlis he has when he
advertises in the SCIENTIFIC AMRRICAN.  And not
let the advertising agent intiuence you to substitute
some other faper for the BCIENTIFIC AMERICAN, when
selecting a list of publications in wnica you decide 1t 18
for your interest to advertise. Thisis frequently done,
for the reason tnat tae agent gets a (arger commission
from the papers having a siall cxrculltkm 12an is allow-
ed on the SCIENTWFIC AMERICA

Forrates age top o{ fifet column of this page, or ad-

dr
rees MUNN & CO.. Publishers,
361 Breadway, Noew York.

by James Wimshurst, giving a completa account of the
recent forms of generators of atatic electricity. With .
13 figures. l')ont.n ned in BCIENTIFIC AMERICAN SUP-
PLEMENT, . 647. Price 10 cents. To be had at this .
office and l’rom all newsdealers.

ATCHMAKER

Send for REDUCED PB,ICE LIST of
Whitcomb I.athes, date of July 1, 1888.
Amerlcan Watch Tool Co., ‘Waltham, Mass

= COMPLETE STEAM PUMF
ONLY SEVEN DOLLARS

5.5:..1.:mr THIS FUMP
OF y, .

CONRTE
FOR PRICE
ParemT

-

Eo

ARV

Van UDuzem

VAN DUZE.N & TirT.

JAMES B. EADS.—AN ACCOUN'[‘ OF
theufot-axb% fabora_of this eminent engineer. Witha

MENT, No
i office and

{i Price 10 cents. To be had at this
froma newsdealers.

The Criginal Ouvaleanized Packing.
CALLED THE STANDAR[As 1t tnthorscking by which

all vlhars nre compared.
Arcept po pMkiUK wh JENKINS PAUKING unless

c'fr Atamped with our " Trude Mark "
R JENRINS BRos, (i

ICE and REFRIGERATING MACHINES

iThe Plgtet Artifioial ive Company (lLimited), Rocm 6, Csal & Iren Exchange, New York.

n Street, N
‘ll‘_lf- !ﬂlk Atreet, Bnlt AP
£ Bo. Fourth &t., Phila.
b4 INearborn Bt., Chleagu.

© 1888 SCIENTIFIC AMERICAN, INC.

the well-known mineral Asbes- !

ined in SCIRNTIFIC AMERICAN SUPPLE-~ .

ofenvel 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-

able to
DLOTITIT & CO.;
361 Broadway, New York.

TEXE

Scientific American Supplement,

This is a separate and distinct publication from
. THx SCIENTIFIC AMERICAN, but isuniform therewith
! o size, every number containing sixteen large pages full
of engravings. many of which are taken from foreign
papers, and accc d with translated descriptions.
THE SCIENT!FIC AMERICAN SUPPLIEMEKNT j8 published
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, Arch®ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
8hip Building, Marine Engineering, Photogriaphy.
aechnology, Manufacturing Industries, S8ar.itary En.
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pnb-
lication.

The most impeortant Ensineering Works, Mechanisms,
and Manufacturesat home and abrosd are illustrated
and described in the SUPPLEMENT.

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

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

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS8' AND
BUILDERS’ EDITION is issued monthly. $2.60 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two handred ordinary book pages; forming a
large and splendid Magazine ot Avchitecture, rich-
ly adorned with elegant plates in colors, and with other
flne engravings; illustrating the most interesting ex-
amples of modernm Architectural Constrnction and
! allied subjects.

A special feature is the presentation in esch number
of a variety of the latest and best plans for private resi-
| dences, city and country, including those of very geod-
erutecost as well ag the more expensive. Prawings in
! perspective and in celor are given. tog:..ther with fuil
Plans. Specifications, Sheets of Details, Kstimates, vte.

'he elegance and cheappess of tbis 1nagnificent work
lmve won for it the Largest Cirenlation of any
Architectural publication in the worid. Sold by al
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

FIYHE ‘'Scientific An:srican™ inprinted with CHAS
ENEU JOHNSON & (018 INK. Tenth and Lom-
bard Sta., Phiia., sod 47 Rose St., opp, Doaoe 8t, X Y,

|
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