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The above are charges per agate lhne—about eight
words per line. This notice shows the width of the lme.
and is set in agate type. Engravings may head adver-
tisementsat the same rate per ageis line, by measure-

ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ingto appear in next issue.

_ARTESIAN

Waells, Oil and Gas Wells, drilled
by contract m depth, TOm B(I
to sogg teesh "hma.nu factur ed
and rnish ev: ing requir
er{ete same. Port-
Horse Power and Mounted
Steam Drilling Machi egfor100 to
600 ft. Send 6 cents for illustrated
catalogue.
PierceWellExcavatorCo.
New York.

The only Real Treatise on the Subject.

The Windmill as a Prime Mover.

Comprehending everything of value relating to Wmd-
iills, their Use, liesigrn, Construction, etc. With
many fine illustrations. By A. K. WOLFF, M.E, Con-
sulting Engineer. 8vo, clot $3.00

Mailedprepaid on the receiwt of the price.” Address

MUNN & CO., 361 Broadway, New Vork.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic_Gas.

O BH‘.UL\ LER, 857 Brondway, New York.

THE COPYING PAD HOW TO MAKE

and how to use; with an engraving. Practical directions
how to preparc the gelatine pad, and also the anilineink
by which ths (-ng:es are made; how to apply the written
letter to the howto takeoff copies Of the letter.
Contained in 4(‘1 EXTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

COPPER TUBES,
SPEETRRASS BRASS N
Mention txis paper. -

er night. A

0 ight and pro-

ﬂ able busi-

ness. Mulzic J.anterns and Views of popular sub-
a0 Latalogues on application. Part 1 Optical, 2
P, In.thnmar wal 3 Metearolygical, 4 Magic Lanterns, ete.
L. MANANSE, 8% Madison Street, Chicago, 111,

G UNS CHAM PION13

Slual- CADINg
.. SHDT EUM

BEST IN THE WORLD. HAS NO EQUAL. Inslse u; on

getting the “Chlmylnn”' if lynul' denler hasn't it, s

us. 8end 6 cents in stamps for Illustr ated 84-Page nln.l

of Guns, Rifles, Hevolvers, Police Goods, &c. Established 1 lh

JOHN P. LOVELL'S 5UXE, Manufacturers, BOSTON. MASS,

WIRE APPARATUS FOR LABORA-

tory use.—A Faper by G. M, Hopkins, giving directions
for the manufacture, from brass er tinned wire, of nu-
merous useful and convenient implements for labora-
tory use. \With 26 figures. ont.ained in SCIENTIFIC
AMFRICAN HUPPLEMANT. 493. Price 10 cents.
Ta he hud. at ihla offiea end t‘rom all newsd ealers

Bibb’s Celebrated Original
BALTIMORE
FIRE-PLACE HEATERS,

'To warm upper and rower roomn.
The

Coal Stoves in the world,
B. C. BIBB & SON

Foundry Office and Salesrooms,
89 and 41 Light Street,
Baltimore, Md.
MARBLFI1ZED SLATE MANTELS,
9T~ Sendfor Circulara.

"NO MISREPRESENTATION.

Our Petroleum Lanterns have the ¢~®
finest lenses and the lamps are un- l!

=29 I
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rivaled for powerful white light.
Choice collection of views
colored and plain.

Send for Catalogue to
QUEEN& CO.

PHILADELPHIA, PA.
924 Chestnut Street.

A New Drill Chuck.

THE HARTFORD.

No.1 holds 0 to 4 in. Price, $7.04.
No. 2 holds 0 to 34 in. Prirce, 8,00,
B~ It cannot be éxcelled. Address
THE CUSHMAN CHUCK CO.,
Hicveford, Conn.

Or unv dealer in machmmts' Tools.

Wnx. A. AARRIS,
Providence, K. 1. (Park 8(.) Sixminutes’'walk West fromstation.
Original and Ounly Builder ot the
HARRIS-CORLISS ENCINE,

‘With Harris’ Pat. Impmvements. from 10 to 1,000 H. P
Send for copy Engineer’'s and Steam User's
Manual. By J.W. Hill, M.E. Price81.25.

MENTION THIS PAPER,

PATENTS.

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

In this line of business they have had forty one years
experience, and now have wunequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues. Assignments, and Reports
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-
tsinmg]full information about Patents and how to
cD‘:ars?gns, Patents, Appeals, Reissues, Infringements, As-

summents, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

‘We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
oifie Bujlding, near 7th Street, Washington, D. C.

em; directions conceming Labels, Copyrig ts..

"AY &7 MAIDEN I.AMEs

NEW YORK.
CHICAGD, PHILADELPHIA, LONDON.

- ASBESTOS GEMENT FELTING,
ASBESTOS AR CHAMBER,
ASBESTOS LOCOMOCTIVE LAGGING,
ASBESTOS LINING FELT, ETC.

T EXIE

“ACME”

Automatie Safety Engine.

1 2, and 4 horse power. Always
: ready No engineer. No dirt.
noise. Cheap, reliable, economlcal

Rochester Machine Tool Works,

l{ochester, New York.

Aud § ERE PT
cvery zabjest oo

rlzes.
IBITIONS, rte.
il ¥ pvoﬂmb!c Buyiness for o man with o rmall capifal, Also,

Fiews flovrating

PUBLIC Exl-]

Lencarnh for Home  Amurement, 148 pege  (atelogue  fees

McALLISTER, Mfg Gpticlen, 49 NaBBauU St.,N.Y

" SHEPARD'S NEW $60
Serew-Cutting Foot Lathe.

Foot and Power.Lathes, Drill
Presses, Scroll-saw  Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, ete.

La.thes Or trial. Lathes on
paym

Gap La‘the, 125

for Amateurs or Artlsans

I
Send for catalogue of Outfits

GLUCOSE—A COLLECTION OF VAL

uable technical papers on the manufacture of thisim-
portant commercial product. The American manu

tureof corn 1gluccose The conversions—Starch, Dextrine,
Complete Glucose. Depreciation of a glucose factory,
Fire risks of glucose factories and manufactures. Glu.
cose tactory {gnitions and fires. The Hirsh {im mved

* process of manufacturing sugar from corn, Wol

8 im- !
F;oved process. Furbish’s process of glucose manu-
c ure. Pigeon’s improved process of manufacturin
thesame. Kulldetails of eachmethod. Illustrated wi
two cuts. Contained in SCIENTIFIO AMERICAN SUP-

LEMENT, Nos. 254 and 260, PricelOcents each, To
Bu had at this office and from all newsdealers.

_..LIGHTNING GRIP WOODWORKERS' VISE.

IO SCREWING.
E. & K. PATENT.
". . MASSEY, mole Maker, 15 South Jefferson Street, Chicago, Ill.

SEND FOR CIRCULAR.

71 John St., New York.

A FAIR OFFER.

If you will put a JENKINS BROS. VALVE on the worst place you can find, where you
cannot keep other Valves tight, and if it is not perfectlytight or does not hold Steam, Oils, Acids,
orotherfluids longer than any other Valve, you may return it, and your money will be refunded. !

To avoid imposition, see that valves are stamyped ‘‘Jenkins Bros.”?

JENKINS BROS.,

13 Se. Fourth St.. Phila.

79 Kilby St., Boston.

Address JOHN A. ROEBLING 'S SONS. Manufactur-
ers, 'I'renton, N. J., or 117 Liberty Street, New York,
heels and Rope for conveying power long distances.

Send for circular,
H \VantLd 1,000 Huwyers and ;
s A“ Lumbermen o send us their ¥ A W s
ftu! addreas for o eopy of Rmerson's FE- Mook
A Of =AW, Woare Hrat to introduee NaTUn-
AT Gaa for hencing and tempering =aww
with wonderful effect upon improviog their
WQuall!v whel mughnewn. enabling us (o reduce
prices. Add
EM Iull':(]l\, SALITIL & CO. (Lt}
Benver Falhi, I.’n-

S

Bames’ Pat, Foot # Hand Powerfy

AMIACFIINERY, S5,
Contractors and Buikders, Cabinetdakers n.nd
Jubbers in Woend or Huml, who
have no stean power, can, By o5
ing gutlity of T.]!le:it. mac} ines, bid
lowesr and save mors money ‘than
Ly any ather means far doing thelr
work. Hold on trinl,  Tilustrated
Crlalppue FREE

W.F. & JOHN BARNEB CO., &
Addres 1899 3uby. bc Bt Rockford, 1L piny

MACHINERY AND EDUCATION —A
lecture by Dr. R. W. Raymond, pointing out some inter-
estinganalogies between the evolutin illustratedi m the
growth of natural forms in the visible world and the
evelopment and adaptation of the human mind and
thought, as niodified by environment and education.
ontained in SCIKN TIFIC AMERICAN SUPPLEMENT, No.
23. Price 10 cents. To be had at this officeand from
all newsdealers.

THE CURTIS
RETURN
ST EADNM TRAP-

For returning steam condensed un-

der pressure automatically into the

boiler, whether taken from above or

below the boiler lever, without loss
¢ waste. Manufactured by

"THE CURTIS REGULATOR (0.,

BOSTON, MASS.
8end for Circular No.

ENGINES

AXTY
BOILERS |

of all s{zon,

ircular and tell us what you want.
PAYNE& N, Drawer 14, Elmirs, N. Y.
' York Ofes: 107 Livmrry ir eot.
Eastern Agents Hn L, CLARKE & CO., Hustun, Mass,
Our putented Vertxcal Boiler will not prime.
gerof urning flues.

T ELESCOpES

LEY ;{z CQ.successors ti K.
List free

‘Write for
B.

&Jecmclea Barometers, Thennonu

ters, Phoeographw m:um ,)"Dr Ama-

Mierauenpes, '[1 EJ

&J]leck I-’h]]ud elphia,
dress,

22 Nlustrated Price to any ad

Transmigrion of Power.

NSuswpenusion Bridgew,
Tramwny

Trenton Iron Co.
WORKS nnd OFVFICE, TRENTON, N. J.
New Vork Ofice—Coorer, HEwiTr & Co., 1'? Burling

Slip. Philageipnia Offles—311 North Pourth Htiget. (hi-
agn fficce—40 Lake Stroet.

LIGHTNING RODS. DESCR[PTION OF
the arrangement adopted by Mr. Melsene for pro-
tecting the Brussels Hot,el de Ville against lightning.
With 6 figures. Contained in SCIUNTIFIC AMERICAN
SUPPLI'MENT, No. 5223 Price 10cents. To be had at
this oficeandfromall newsdealers.

«, STEAM ENGINES.

Horizontal and Vertical.

} Dredgin Machinery.
k- Flour, ]’n del' Sinte and
Fiint Mill Mnclnuen Y, Tur=
bine Water Wheels,

T York Mfg Co., York, Pa. U. 8. A.

HYDRAULIC FLANGED HEADS,
OF IRON or STEEL, ror BOILER anp TANK MAKERS.
Unequaled for Strength and Uniformity.

THE DICKSON MANUFACTURING CO.

SCRAINTOIN, P.A.

96 Lake Street, Chicago,

57 Oliver Street, Boston.

112 Liberty Street, New York.
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MRS AMERIAN BELL TELEPRORD 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 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 orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor

The Popular Seience News for UBIUHBI‘

Contains two articles of unuual interest:

thruugh the great Object Glass just completed forthe
Lick (thuarvitory, by Prof. C. A. Young, apd & deéscrip-
tion ut the Skull of a Mound Builder, ilustrated tiv
drawings from a cast, by Dr.S. F. Landrey. Price 1i
cents, or the paper will be sent till January, 1888, includ-
ing the October number, on receipt of one doliar, the
regular subscription price. Address,

POPULAR SCIENCE NEWS COMPANY,
19 PEARL STREET, BOSTON, MASS.

MODEL and Sendfor Circmars,

XPEBlMENTA G.E.Jones&Bro,

WORK s i e T
SFEGIALT‘I‘.

(Mention this Paper)

OF THE

Seientific American

FOR 1586.
The Most Popular Scientifie Paper in the World.

' Only $3.00 u{yzeur, includmnyl’ostuze. Weekly.

umbers a Year

. This widely circnlated and splendidly illustrated
paper is publisL.ed weekly. Every number contains six-
teen pages of useful mfo.amon and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Lnventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy.Pbotography, Archi-

: tecture, Agriculture, Horticulture, Natural History. etc.
All Classes of Readers find in the SCIENTIFIC

AMERICAN a popular resume of the best scientific in-

formation of the day; and it is trg aim of the publishers

"to present it in an attractive furid, avoiding as much as

possible abstruse terms. To every intelligent mind,

;thls journal affords a constant supply of instructive

reading. It is promotive of knowledge and progressin

every community where it circulutes.
Terms of Snbscription,—One copy of the SCIEN«

i 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 dollnrs by the pub-

' lishers; six months, $1.50; three months, $1.00.

Clubs,—One extra copy of tbd SCIENTIFIC AMERI-
CAN will be supplied gratisfor everyclub of five subscribers
at $3.00 each; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside

! ot‘ 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 .
DMLTITIT & COo.,
361 Broadway, New York.

T EX E

 Scientific American Supplement.

This is a separate and distinct publication from
THri: SCIENTIFIC AMERICAN, but is uniform therewitb
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principai 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,
Ship Building, Marine Engineering, Photogr:aphy,
Technoiogy, Manufacturing Industries, Sanitary En-
gineering, Agricuiture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given,the whole profuselyillustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in tbe SUPPL.LEMENT.

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 SUPPLEMENT, both mailed
tor one year for $7.00. Address and remit by postal
; order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Publishers SCIENTIF10 AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN 18 now sent
i by post direct from New York, with regularity, to sub=
scribers in Great Britain. India. Australia. and all other
Britisb-colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico,and all States of Central and South Ameriea.
. Terms, when sent to foreign countries,Canada excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold,
| for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This inciudes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Broudway, New York.

PRINTING IN KS.

“ Bcientific American® is printed with CHAS.
ENEUJ OHNSON & CO.’S INE. Tenth and Lom
bard Sts., Phila.,and 47 Rose St., opp. Duane St,, N. Y.
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