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Wovertisements.

lnsl«le Pnze. ench insernon - == 75 cents aline.
ack Page, each insertion « « - $1.00 a line.

The above are charges per agate limme—about eight
words per line. T'his notice shows the width of the line,
and is set in agate type. KEngravings 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 asearlyas Thursday morn-
ing to ap ear in next issue.

CALLED THE STANDARD 2 s ee tomaron.
ﬁtamped with our “Trade Mark.” .

i JENKINS BRI, {a‘;ﬁnwzfg::.«z,%m’-

54 Dearborn St., Chicago.

TR nTh

These Hack Saws will cut Iron and Steel be
yond all expectation.

Iron working mechanics everywhere must and
will use them  1lx y do the work of files at one-
tenth the cost, and 1n one-tenth the time. One
Patent Nickel- plated Steel frame, and one dozen
8 inch Blades, sent by mail, prepaid, on receipt

of $1.50. Hardware dealers will furnish them at

atthesame price. Allsawsmarked with a star,

andbearingour name are fully warranted.
MILLERS FALLS CO.,
93 Reade Street; New Yorl:

MACH[NISTS SUP i LATHESV\ﬁ

SEND 13 CENTS (
FOR ILLUSTRATED CATALOGUE

MONTGOMERY &CD 105 FULTON ST- NY

THECOPYING PAD.—HOWTOMAKE

Ant how to uee; willh an engraving, Practical dirgetions
hoow Lo e pare the Eeiafine pad, and also the arbineink
hy w hu{f Lhe copies are male; how Lo APRlT trne writtet
legter 1o the padd; how to ke erpies of the lettar.
Contained it BOTENTIFIC AMPRICAN SUCPLEMENT, N
A3%. Eriee B ocenes, Forsaie at this office aod by all
newsdaibirs in sl parts of Lhe country.

STEEL DBALLS.

. For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
round, and Bnruished, from
8-16 in. to 2in. diameter.
1n quality and density of metal,
b uniformity of temper, snd in ac-
' curacy and nicety of finish warrant-
ed unequaled.
t 8F™ Samples and prices on applica-
ion.

s.mona'snolling-Machine Co., Fitehburg, Mass.

SYSTEMS OF DISTRIBUTION OF
Electnclty —A lecture by Elihu Thomson, dellvered in
the Sibley College course. Tbe series, multiple arc. ser-
ies multiple and maitiple series. accumulator and induc-
tion systems described, and their advantages and digad-
vantages discussed. ‘with 18 figures. Contained in
SCIMNTIFI AMERICAN SUPPLEMENT, No.603. Price 10
centa To be had at this office. and from all newsdealers.

TO INVENTORS

AND MANUFACTURERS

The 57th Annual Exhibition

—OF THE—
American Institute of the City of New York

Will Open OCTOBER 3, 1888.

Intending Exhibitors must make early application to
secure proper space and clasification. FOr blanks and
information, address Gieneral Superiniendent,

American lnstitute, New York City.

The DUN NING BOILER

Oldest and Best

Steam anﬁoﬁut Water

HEATING.
Over 13,500 in use.

MANUFACTURED BY

Lock Box 40,
GENEVA, N. Y.

Established 1858,

H. wW. JOENS’

Asbestos reente Roofing

FIRE-PROOZF.

This 18 the perfected form of Portable Roofing manufacturedbyusforthe past
thirt{y gears is adapted for use on steep or flat roofs in all climates, can be easily
applled by unskilled workmen, and costs only about half as much as tin. Samples
and descriptive price list tree by mail.

H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y.
Chicage. Philadelphia. London.

Sole Manufacturers of H. W. Johns’ Liquid Paints, Asbestos Fire-Proof Paints, )
Sheathings, Building Felts, Asbestos Sieam Packings, Boiler Coverings, etc. VULCABESTON Moulded
Pistonerod Packing Rings, Gaskets, etc.

INVENTORS and others desiring new articles manufac- I QUARANTINE SYSTEM OF LOUISI
turedand introduced, address P Box8€ Cleveland, O. | gng — Joseph Holt, M.D. Descriptiun of the methods
""" of disinfection practiced. With 4 figures. (ontained in
SCIENTIF1C AMERICAN SUPPLEMENT. No. 627. Price 10

ATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb l.nthes, date of July 1, 1888,
American Watch Tool Co., Waltham, Mass.

-\tﬁ}*‘%\r,c.m%
VST LRESY, =
Ao _CRNLMEGRE

COPPER TUBES: =

SUEETBRASS ams‘awnﬁ't‘ 2
Mention thls paper.

] SHIP WAVES.— BY SIR WILLIAM
:Thomson. A lecture delivered before the Institution of
- Mechanical Engineers.—Definition of wave. Thedifler-
- ent kinds 01 waves. Waves produced in water by bouts
and the wind. How the wave procession is kept u

- Effect of aship’s build in causing waves : With eli!ht
:figures. Contained in SCIENTIFIC AMERICAN SUPPL.-
MENT No. 615. Price ten cents. To be had at this
office and from all newsdealers.

| lt e Purnas
We Air u =l
Expose an Immense Heated
Surface.
Extractallthe Heat from
: the Gases. louroish Pure
Warm Alr in Ahundance,
! Fourteen Years of Test.
Universally satisfactory,
Send for “ Our Fornace Book.**

Abram Cox Stove Co., §

MANUFACTURERS,

RESCRYATION O MEAT

Apply to DR. SALZEH, 613 Park Ave., Baltimore, Md.
CAMERA BELLOWS.—FULL DESCRIP-

tion. With 12 figures, ty means of which any amateur
can easily make a camera beliows for himself. Con-
tained in SCINANTIF.O AMERICAN SUPPLEMENT, No.
625. Price 10 cents. To be had at this office and
from all newsdealers.

Wanted 50 000 Sawyers

SAwsand Lumbermen to SAws

send us their full address for a copyo f Eme
erson’s §# Book of SA WS, We are first
to introduce NATURAL GAS for heating and
tempering Savvs with wonderful effer:

up-
on improving their quality and mughness,w
enabling us to reduce nrins.

s Phlladelphla and Chlcago.

s EME sugx’w‘-é‘r"Fnluﬁf' co. (Lul.),
Ne\n‘r‘ Cas Engi
The Bald

WII1

Exhibited at the late American Institute Fair, New York.

A four horse-] Qwer engine in connection with storage bat-
tery, running incandescent electric lights (and without
battery, 32 ]lghts), givin,

a perfect light, With all the steadi-
ness that can be obtaine

from the high-8peed steam engines
in common use for electric lighting, and permitting any num-
. ber of lights to be shut off or turned

pertection, and power, adabted to lighting, pumping, and all
gnrposes where a safe and cheap power is required. Manu-
ured and guaranteed by

 Otls Brothers «cCo.
& Elevators and Hoisting Machinery,
38 PARK ROW, NEW YORK.

THE COSHMAN KEY DRILL CHUCK.

'his is an improvement over
all other chucks of its class

THLAMCRANSELLTELERONE 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
forwsof 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 oritslicensees responsible for such
uniawful use, and all the consequences
thereof, and liable to suit therefor.

AND FINE GRAY tRON ALSO STEEL
L[5, % CASTINGS FROM SPECIAL
INE TINNING Jao:
M S‘JEVUN &G0 mesmus APANN
H LEHIGH AVE % AMERICAN ST. PHILA .

PATENTS.

MESSRS. MUNN & CO.. in connection with the publi-
oatlon of the SCIENTIFIC AMERIC AN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

In this line of businessthey have had forty-on- years

mce. and_now nave unequaled facilities for the
preparation of Patent Drawings, Specifications. and the
gr.secumcn of Ap({)hcauom for Patents in the United
tatas, Canada. and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrighta
for_Books. [.abeis, Reissues. Assignments, and ports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge. on application. con-
taining full information about Patents and how to pro=
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals. Reissues, Infringements, As-
linnments. Rejected Cases. Hints on the 8ale of Pa~-

We also send. freeof charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of secu ing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Bmadway. New York.

RANCH OFFICES.—No. 622 and. @24 F Street, Pa~
oﬂlc Building, near 7th 8treet, Wuhlnan.

1 cial aspects of multrf
©

Sciemlflc'Bdok [atalogue | rskslorete:

RECENTLY PUBLISHED. PIAM. HOLDS

Our new catalogue containing over 100 pages, includ- , 2% in. 1-84 in.
ing works ou more than fifty different sub?ects. Willbe | Sold by%‘the tradé%?a‘d Manu-
mailed tree to any address on application. factured by THE CUSHMAN

MUNN & CO., Publishers Scientific American, CEUCK Co., Hartford Conn.
361 Broadway, New York.

GOING INTO THE POULTRY BUSI-

ness.— A paper by P. H. Jacobs, reviewing the commer-
raising, and giving many useful
ints upon the wuli Contained in SCIENTIFIC
AMERICAN SUPPLEMEVT. ‘No. 596. Price 10 cents. 10
be had at this office and from all newsdealers.

STEAM ENGINES

Upright and Horizontal, i b
Stationary,
Portable and Semi-Portable,
8 to 16 Horse Power.
Tustrated Pamphlet Free. Address
AMES LEFFEL & Co.
SPRINGFIELD, OMIO,

or 110 Liberty S8t., New York

THE IMPROVED AUTOOOPYIST-
Patented in U, 8. A. aud Eupope. A TTniversal Copying
Apparatus for the reproduction of Architectural ‘and
Mechanical Drawings ofthelargest size in solid black
or colored lines, and in several colors (representing
different materials] at oo e itnpressiun. For manifoldi ing
Autograph and "'vpe-writer letters or circulars in
large number, and with great speed. Chief Office of “Im-

proved Autocopyist,” 151 Monroe Street, Chicago. Agen=-
cies in all principal cltles ofthe U. S. A.

Makes n poerfect
Pipe YWreoch of a.ng
SOTEW WICHoL, Sen
Tar tireular. Agonts
wanled, LW, AT-

Stree{, N. Y. CiLy

i GLACIAL EPOCHS AND THEIR PE<

| riodicity.—By Adolphe d’Assier. A presentation of the
considerations thut tend to establish the fact that the
| rogrgsswe coghngdof the eartl,h mllusti in thedcggr:e f))f

— ages, have produced circumpolar aciers, an a

;IhA HES dB‘ b EA?S A¥ %CCOUNTW (t)hF gnodlc and alternate return of t!ilese in the two hemi-
ogt; aft an onl:ag:doin Sﬂé:% T‘Ie;xIlFl:g'j\MengllgﬁgTrSUPll’LEa spheres i8 closely connected with the secular displace-
&EVT NOV 59:2. Price 10 cents. To be had at this | ment of the perihelion. Coutamed in SCIENTIFIC AMKR-
office and from all newsdealers. i I'AN SUPPLEMENT, NOS. 63 d 632. Price 10 cents

each. To be had at this office aud from all newsdealers.
DELAFIELD’S PAT. SAW CLAMP

With saw for cutting netals,
hak-snw Blades
the country,
that hold th

Eaves all lhe nrukern
e une pvertwe YeATs 1 abl parts of |
‘Fhe pow ehrnagne have the edgos Bevelled
w. 1!3‘ mautl, with une Blude, S centa,
Extra blaclhe: X, ‘-Mr.” T eents each, Theants per
vomeh, by mmil. Blatox 5 g (1) ~dtubs,t 35 conls cuch,
by roadl.  Dhiscount 1o dealera,
VO LLOTON M. WORK‘A, Norolon, Conn,

Address JOIIN A, ROEBLING 'S 8ONS, Manufactur-

ers. Trenton, N. J., or 117 Liberty Street. New York,
Wheels and Hope for conveying power long distances.
Send fer circular.

Siale b Factory Pricoy by AL
Y Wu]wnrth {loustrue-

hi
Al ul‘ii “haw, H
zn]edo- T (‘enrge Wort hingten Go., (‘levelun Auutin, (‘muu.o Kt‘nnm ¥
r 11 i

Gu
Mnrhinery Ces, Benver, Col; Bherlff &Ashwnr' .
Mich.: J . Je et 3 B .

dell & Co., ]\‘Eunt;mmer)ﬁlu Tailey & Let

; JLUIJPF" DHCU‘, bl ]
Uoodwm. Norfolk, ¥a.; Coinmbns Supply O, Mi

1 Ku E
| I P Ve i) l.i [) Lu]emun New Orledils,

ICE and REFRIGERATING MACHINES

The Pictet Artificial” Ice Company (Limited), Room 6, Coal & iron Exchange, New York.
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cents. Tobehad at this office and from all newsdealars. :

on without affecting the :
remaining lights in the sli (fhtest degree. A marvel of beauty. :

WATER 33 Warren .

CHALLENGE E YR GRINEIN.

ROLISMiMNG MAaDTHIMER
LrEREL THIRD AND GUMEERL AND. P BIL

G
¥
LA .

HOW TO MAKE AN INCUBATOR.—

Full directions. illustrated with 7 ficures. Also direc-
tions for operating the appsratus, Contsined in
SCIKNTIFIC AMERICAN SUPPLEMENT, No. 612, !'rice 10

cents. To be bad at this office and from ail newsdealers.

SVRACUSE MALLEABLE IRONWORKS

W B BURNS PROP

BRASS WORK

Small Braws YWork & Medels
A Hpocislly,
Alun MNichel Maring,
T i MoK EEN

. Eaxtun,
i AUTOMATIC CUT OFF ENGINES Taiiaass

;\,1 ARLIFAZTURED DPOH SCENTIR AND PRACTICAL PRINGIPLES
' B LL. ENGINE CoO. EF-'IE P &

Ny

]l“\f Form, - Au 1nfr~resdu uln]m’"t lLu'iuu in 5..
tgntidieed in BRI RS TG AMERICAN Buprn s nyer, N
G0, Dries 10 eents.  Tobe bad at this offics and from
all lmwsdealuu

Steam! Steam!

‘We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.

A Large Lot of 2, 3, and 4=H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15,
ERIE ENGINE WORK

Elmira, N. Y.

WALNUT STREET ERIE PA

+ MANUFACTURERS OF

F' RYAELE AGR!CJLTUHAL - & NGINE‘_S
i PABLE Bo L =
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ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

Only 83.00 a Year, including Postage. Weekly.
52 Numbers n Year,

Thin widely cirvculnted and splendidly illustrated
paper is pub.ist.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, Mapufuctures,
Chemistry, Electricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Nutural History, ete.
Complete List of Patents each week.
" Terws 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 three dollars by the pub-
lishers; six months, $1.50: three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

Tbe safest way to remit is by Postal Order, Draft, or
Kxpress Money Order. Money carefully pluced 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-

able to
MUITIT & CO.,
361 Broadway, New York.

TE R

Scientific American Supplement.

This is a separate and distinct publication from
THx SCIENTIFIO AMERICAN, but is unitorm 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 SCIKNTIFIC AMERICAN STUIPLicMeNT is published
weekly, and includes a very wide range of contents. It
I presents the most recent papers by eminent writers in
all the prin2ipal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy,
Natural History Geography, Arch®ology. Astronomy,
Chemistry, Electricity, Lizht. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo~
my, Biography, Medicine, etc. A vastamonnt of fresh
and valuable information obtainable in ne other pub-
lication.

The most tmportant Engineering Works, Mechanisms,
and Manufacturesat home and abroad are illustrated
and described in the SUPP I EMENT.

Price for the SCPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
! BRICAN and one copy of the SUIPLEM¥NT, both mailed
tor one year for $7.00. Single copies 10 cents. Address
and remit by pustal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIF!() A_MENICAN

Bullders Edltlon

THE SCIENTIFIC AMERICAN ARCEHITECTS'
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two handred ordinarv bnok pages; forming a
: large and splendid Magazine of Avchitecture, rich-
:ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern 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 those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, ute.

The elegance and cheapness of this nagnificent work
have won for it the Lurzest Cirvculation of any
Architectural publication in the world. Sold by al
newsdealera. $2.50 a year. Remit to

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

PRINTING INKS,

YHE ‘‘Scientific American® is printed with CHAS,
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane St, N. Y.
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