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mbverﬁse ments.

Inside Page, each inseriion - - - 75 cents a line,
Back Page, each insertion - « - $1.00 a line.
The above are charges per agate ltne—about eight
words per line. T'his notice shows the width of the line,
and is set in agate type. Engravings 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 as early as Thursday morn-
ing to appear in next issue. B

ANNUAL EXHIBITION

. OF THE
AMERICAN INSTITUTE

OF THE CITY OF NEW YORK

Will open to the Public September 28th
ELECTRICAL INVENTIONS

Will have precedence, and form its most attractive fea-
ture. Exhibitors in this departmeént should address
JOSEPH WETZLER, 175 Potter Building, New York.
Other departments and all details to GENERAL SUPER-
INTENDENT, American Institute, Astor Place, N. Y.

ANTOINE LAURENT LAVOISIER.—
Sketch of the life of this eminent French chemist ; with
a translation of a hitherto unpublished letter from bim
to Black,the great English investig:tor. h a por-
trait. Contained in SCI&\TIFiC AMERICAN STPPLE-

M¥NT, No. 60R. Price10cents. To be had at this office
and from all newsdealers.

Steam! Steam!

‘We build Automatic Engines from 2 to 300 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, Elmira, IV. Y.

or Sale or to l.et.—Factory Building, 32 ft. by 144 ;
ft., two stories and attic high, with one acre of’
ground, including running stream. Twenty-five horse-
gower engine and boiler, shafting, pulleys, haugers, -
elting, piping, etc. Two railroads. Owner will take
interest in well established business. Address
LANT, P. O. Box 713, New York City.
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LFESHORT-MATEVGAS,

Afgrsart The Amorican WWeltlag 1
Maching L, Hartford, Coan,
Hew York Othce, 207 Broadeay,

Mz
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and bow to use; with wn engravine, Practical directions
how Ly prepare the gelutine pad, and also the aniiine ink
hr¥ which 1;19 gopies are migde; haow o apply tho writton
ietter to the g&d; how to teke off eopics of the letter. |

Contuined in ¥CIENTIFIC ANERICAN SUFPLEMEST, Nu, '
438, Frice 10 centys,  Forsale al this office and by all |
rewsdealers 1n 1] parts of tho country,

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me- -
chanics, Builders, men of leisure, and professional '
men, of all classes, need good books in the line of
theirrespective callings. Our post office department |
permits the transmission of books through the mails |
at very small cost. A comprehensive catalogue of!
useful books by different authors, on more than fifty .
different subjects, has just been published for free
circulationat the office of this paper. Subjectsclas-
sifled 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.

}

1

TECHNICAL TRAINING CONSIDERED -

as a part of a ** Complete and Generous Education.” An
address by Dr. R. H. Thurston, delivered at the seven- -
teenth annual commencement of the Worcester Poly-
technic Institute. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 602. Price10 cents. To be bad at
this office and from a 1 newsdealers.

COPPER TURES. <3
THEET GRASS BRAGSWIRS
Mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi~
cation of the SCIENTIFIC AMERICAN, continue to ex-

mine improvements, and to act as Solicitors of Patents
for Inventors.

i1 this line of business they have had forty-one years
eZperience. und _now nave unegualed facilil for the
preparation of Patent Drawings, Specitications, 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, Cobyrights
for Books, Labels, Reissues. Assignments. and Reports
on Intringements of Patents. All business int.rusted to
them is done with special care and promptness, orrvery
reasonable terms

A pamphlet sent free of charge, on application, con-
taining tull information about Patents and how to pro-
cure them; directions concerning Labels, CopyTights,
Designs, Patents, Appeals, Reissues, Infringements, As-
stgyments, Rejected Cases, Mints on the Sale of Pa-
tents, etc.

s

We also send, freeof charge, » Synopsis of Foreign Pa-
tent Laws, showing the coat and method of securing
patents in all the principal countries of the world.

'MUNN & CO., Solicitors ot Patents,
: 361 Broadway, New York.

. very cemprebensive treatment of the subject. Con-:
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Vulcanized Rubber
No. 18 Park Row,

Sole Manufacttrers of

AIR BRAKE HOSE,

—— FOR THE —

- Westinghouse Air Brake Company,

AMERICA AND EUROPE.

Pickhuben No. 5 (Freihafengebiet,) HAMBURG, GERMANY.

WELL DRILLS

FO
Water, Coal and (Cas,

. Hydranlle apdetting.
Largent btock In Amerea.
Farmers with sinull put-
ncA wnnreceasary), Can
make large profits. Noriska, Can
direct buyers to paying territory.
A Prospecting for Water, Coal
or Gas dona on application.
s Also M'T'd of WIND hl‘ﬁ’“.l.ss.
= RORSE FEED Ll
O EDER AND ENGILAGE
CUTTERS, PUMPS AN WELL SUIP-
HIES, Mention thig Paper. Ac
, 14c. to cover gust walling
GEU0,
CHICAED

TUBULAR WELL WORKS.
85 Y. Laka 8t, Chicmge Ll

FIBE AND WaTER-PROOF BUrLoinag FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
COVERINGS, ETO.
8amples and descriptivePrice List free by mail.

8. W. JORYS X'F'G C0., 87 MAIDEN LANE, N.¥.

TANNIN. ITS PRESENT AND FUTURE

Sources. A lecture by Prof. Henry Trimble, giving a :

tained in SCIENTIFIC AMERICAN SUPPLEMENT.No. 602,
Price 10 cents. To be had at this office and from all

BIA61C LANTERNS

’ T
SAWS
full address for a copy of Emerson's % Rook
of mA W, Weare tirst toinbrodooe NATC -
AL Gas for heating and

Wanted [E 1T d &g LY
Luﬁi\%rnﬂ‘n to r::ayffastﬁglr h A “' s

A

LEMIpETILE ™EWH

+ : .7 {llustr with wonderful effect upon improvitg their
Mdm snhfsct for B g '|815¥1mg|19|'6uu§',a?4. wtlll_alit.y and toughnoese, enabling us to reducaw
A profie; bis dusiness for a man with small copital. Alm pricea.  Address
anterns for Jome Amusement, 153 page Ostalogue freow s EMERNON, SMITH & (), {Lid.}, s
MCcALLISTER, Opticiag, 40 Nassau Sty N« Ya Benver Fallu, Pa.

cr by Prof. T. Roger Smith, F.R.I.B.A., giving an in-

eresting historical account of tbe art of making bricks,
and a descriptjon of the various kinds of bricks and the
mode O%m ‘ucture, and various methods ot layi
them. Con n SCIENTIPIO AMERICAN SUFPLE.
MENT, No.@01. Price 10cents. To be had at tbis of-
fice and from all newsdealers.

CED. W, MARELE, 8cla Manu=
facturer of THE ACMKE WRENCIY.

. 268,

The beat made, all steel, and warraoted, & sl
Per night. A : 28 to X South {"unal Btreet, Chicaeo, 7. B A
10 lght aod pra- T _ .
. . tiable busi- .

ness. Magic F.anterns axd Views of pepular sub-
rcty,  Catalogues on apphicatisu, -Part-1-Optieal,-2

athematical, 3 Meteornlugical, 4 Magic Lanterns, etc.
1.. MANASSE, 88 Madisou Sireet, Chicaro, 111,

HENDON SEWAGE WORKS. DESCRIP-
tion of a new plant for the treatment of sewage by tH-
tration, and precipitation of the organic mattera by
ime. With 8 illustrations. Contaiped In SCIENTIFIO
AMERICAN SUPPLEMENT,. No. 6#. Price 10 cents. '
To be had at this office and from all newsdealera.

ers, Trenton, N. J., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.

Send for circular.

STE P p for Hot or Cold, Fresh or
Salt Water; for Oils, Naph-

tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am-

monia, Alkalies, Extracts, Acids; for Thici{,

cous or Foul Liquids, etcc. Vacuum Pumps of the
highest efficiency. F'ilter Press Pumps. ~ Air, Gas
and Acid Blowers. Air Compressors. Etc.

Burt sy GUILD & GARRISON, Brooklyn, N. Y,

POINTERS for Users of Steam Pumps.

Van Duzen’s Patent Steam Pump
v Hot or Cold.

WITHERBY, RUGG & RICHA RDSON. Manutacturers

of Patent W 00d Working Machinery of every describ- . ) { I

tion. Famlitigs unsurpassed. Shop férmerlyyoccupled Can Pump i%%ﬁ{’e’; 3§ iﬁ%‘ﬁg{ Eficient.
by R. Ball & Co., Worcester. Mass. . Send for Catalogue. Has no moving parts. eonye guently no |
. . wear, norepairs. no trouble. Purcliaters

assume no risks. &8 we guarantee every
Pump. Above comparison with J
Pumps, E ectors, etc. made of Iron.
B Demaud this Fump ot your dea'er and

" take no cheap suhbsfiluté. We make Ten
Sizes. fPrices from $7 to $75. Cepacities from 100 to
4,000 gallons per hour. State for whet purpose wanted
and send f‘gtri atalogie of ' Pumps.”'

WHAT AMERICAN ZOOLOGISTS HAVE :
Done for Evolution. Ry Fdward S Morse. Address of
the retiring president of the American Association for
the Advancement of Science, New York, Aug. 11, 1887.
An interesting review of ten years’ work performed by
Zoo/ogists. Contained in SCIENTIFIC A MERI-
CAN SUPPLEMENT, NOS. 609 and 608. Price 10 cents

eacb. To be had at this office and from all newsdealers. l N DLZEN & TI f“% Cincinnati, 0.
- HARRISON CONVEYOR!
Handiing 612in, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c.
Gredia%s. | BORDEN, SELLECK & CO., § ara324%rs, § Chiicago, Ik

OGRESS MACHINE WORKS,

S, HANGERS A& F. BROAIT,

CLU TCH Es.mk Place, . ¥.

L T T )
m St o B MENT OF SUPERIORITY,
vidence that the . VALVES, JENKINS STANDARD

DISCS have uxtranridinary merit, and are held in high esteem by the [publlc. is that tﬁé‘iﬁglggh’;ﬂ%{ﬁ%ﬂ

counterfeited. The imitations rererble the original in appearance.only; they lack the general excellence of the

renuine. Our friends and customers will sustain us in our endeavor to manufacture the best goods, by not ac-

cepting uny goods unless stamped as above. This notice has become necessary by the fraudulent use of our name,

and to protect the public from being deceived—by unprincipled parties placing imitations on the market.
JENKINS BROS, 71 John St., N. Y.; 106 Milk St. Boston; 13 So. Fourth St., Phila.; 54 Dearborn St., Chica o.
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GAS ENGINES.

Best 1n nrincg:]e. workmanship, and materials.

An unequaled mmall Motor RAApted to all uses.

Whan the motor is not at work, the expes e of Fuoning it ceases.

¥lmpie, Safe. Economiexnl, Duragln. Ko extro invgraoce.

Four sizes: 1 H. P., I ii. P.. | man power, dud Deotat Engioon

These Engings ure of Eciallfvcésuired for (r sollue Gas fOr country aee.
alsm T{lustrated Uaralogus,

ECONOMIC GAS ENGINE COMPANY,

OfMce and Balsarcaomin 34 DY BT, N. ¥,

© 1887 SCIENTIFIC AMERICAN, INC.

Address JOHN A. ROEBLING ’S SONS, Manufactur- .

Volatile, Vis- |

THE AMERICAN BELL TELEPHONE

95 MILK ST. BOSTON, MASS.

Thig Company owns the Letters Patent
i granted to Alexander Graham Bell, March
[ 7th, 1876, No. 174,465, and January 30th,
'1877, No. 186,787.

Thetransmission of Speegh 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 forsuch
unlawful use, and all the congsequences
thereof, and liable to suit therefor.

GAS ENGINEERING, RECENT PRO-

gress in.—By A. Macpherson. Regenerative system of
retort firing. Improvements in gas purification. Burn-
ers and regenerative lamps. The Welsbach gas light,
» Paraffin as a rival of coal gas, oil in 8as muaking. Prices
- of residual products. Contained in SCIEN TIFIC A MERI~

: CAN SUPPLEMENT, No. 601. Price 10 cents. To be
" had at this officeand from all newsdealers.
MACHINERY.

E. & B. HOLMES,
BUFFALO, N. Y,

BARREL

‘COSTS IN MANUFACTURES. A LEC!
ture by H. Metcalfe, U. S. A., delivered in the Sibley
College course.—An elaboration of a system for the
management of factories and employes. A valuable

- paper. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. §03. Pricel0 cents. 'l'o be had atthis office

, and from all newsdealers.

Scientific Amevican
: The Most Popnlarlgc'll:n_t};s :’;pa in the World.
Only $3.00 a Yenr, including Postage. Weekly.

Numbers a Year.

This widely circulated and splendidly illustrated
- paper Is published 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 Muchinery
I New Inventions, Novelties in Mechanics, Manufuctures,
{' Cbemlstry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural History, etc.
- All Classes of Iteaders tind in the SCIENTIFIC
AMERICAN a popular résumeof the best scientific in-
farmation of the day; and it 18 thesim of the publlshers
to present it 1fi an attractive form, avoiding as much as
possible abstruse terms. To every Mmtelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulstes.

Termms of Subscription.—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 deollarys by tbe pub-
ishers; six months, $1.50; three months, $1.0U.

Clubs.—One extra copy of the SCIEXTIFIC AMERI-
CAN will"be supplied gratis for every clubof flve subscribers
"at $3.00 e ch; additivnal copies at same proportionate
. rate.

The safest way toremit 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-
ldress all letters and make all orders, draits,etc.,pay-

able to
DMLTITIT & CO.,
361 Broadway, New York.
T X =

Scientific American Supplement.

This Is a separate and distinct publication from
THx SCIENTIFIC AMERICAN, but is uniform therewith
ip size, every number containing sixteen large pages.

| THE SCIENTIFIC AMERICAN SUPPLEMENT i8 published
weekly, and includes a very wide range of contents. It
. presents the most recent papers by eminent writers in
! all rhe principal departments of Science and the
- Useful Arts, embracing Biology, Geclegy, Mineralogy,
i Natural History. Geoxraphy, Archseology. Astronomy,
. Chemistry, Electricity, Light. Heat, Mechanical Engi-
-neerng. Steam and Railway Engineering, Mining,
- Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Saritary -En-
| gineering, Agriculture, Horticulture, Domsstic 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 Enyineering Works, Mechanisms,
and Manufacturesat home and abrosd are represented
and described in the SUPPI.EMENT.

Price for the SUPPLEMENT for the United States and
1 Capada, $5.00 a year, or one copy of the SCIENTIFIC AM-
| ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Address and remit by postal
order. express money order, or check,

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

i
i
1

!
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. To Joreian Subscribers.—Under the facilities of
- the PostalUnion,the SC1ENTIFIC AMERICAN 18 now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. india, Australia. and all other
" British colonies; to Frunce, Austria, Belgium, Germany,
Rtussia, and all other European States; Japan, Bragzil,
Mexico, and all States of Central and South Amerlea.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMULRICAN, one year; $9, gold’
for both SCIENTIFIC AMERICAN anl SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
b vostal or express money order, or draft to order of
MUNN & (O.. 361 Broandw y, New York,

PRINTING INKS,

HE ‘‘Scient fic American is printed with CHAS,
ENEU JOHNSON & CO.’S TNK. Tenth and Loms
vard Sta., Phila., and 47 Roee St., opp, Duane St,, N. Y.
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