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“Wovertisements. _

Iuside Page. each insertion - - - 3 cents aline.
Back Page, each inseriion - - « $1.000 a line.

The above are chargea per agate lme—about eight
words per line. This 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, a8 the letter press. Advertisements must be

received at publication office as early a8 Thursday morn- j

ing to appear in next 1ssue.

COMPLETE LISTS

—OF—

MANUFACTURERS

Of ANY ARTICLE orin ANY TRADE furnished
at reasonablerates by the

Armstrong & Knauer Pub. Co., Ltd.,
822 & 824 Broadway, New York,

Publishers of “*THE MANUFACTURERS OF
THE UNITED STATES.” for 1887, arranged by
ARTICLES aid TRADES. Giving the Manufac-
turers of over 20,000 Articles and 89 Separate
Trades.

PRICE $18.00.
(This book will be found mva]uable bo all Pntentees.)

Dot Ky Poatann

Impossible to t.urn Or remove
the key from the outside. The
only SURE way of preventing
lock picking. Send for de-
scriptive circular. Price 25c.
complete. Agents .wanted !
everywhere. Send for terms.
Sample for 25¢. postal note.
LINCOLN, HOLLAND & CO.,

Sole Manufacturers,
No.8 WASHINGTON SQUARE,
‘Worcester, Mass.

THECOPY ING PAD.—HOWTO MAKE

and how Lo nye; wth yn engraviog. Practical dirzetions
how L) propurs t]w pelating pad, and alse the anlineink
by wihiel the oopies arc madae; how to apply the written
lutter to the pad; how {o take off copigs of the letter,
Unntaingd in BCTENTIFL AMPHICAN BCPPLEMENT, NGO
43M. YPrice 10 ¢enta. For wale at this office and by all
newridenrlers in all parts of the 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
their respective 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 *

circalation at the office of this paper. Subjects clas-
sified 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 Yerk,

pr‘r nu:ht. A

.00 1o

TEesa. Mug’u‘ Lnuteros noil "h’wa nf pUpPLiRT sub-
Ebta Catalogues on application.  Puare 1 Oplical, 2

athematien], 3 Metearnlogioel, 4 Magie Lantecns, ate,
1. MANANSE XN Madiren Sireet, hmﬂ.gn,lll

..nhlc- h d Ai=

WITIHERBY, RUGG & RICHA RDSON. Manutacturers
of Patent WV ood ‘Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied

\4 R Ba 1& Co., Worcester. Mass. Send for Catalogue.

0%
4‘1‘5

CUPPER TURES.
THTLTHRASS ARAGEWIRE

Mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connectinn with the publi~
cation of the SCIENTIFIC AMERICAN, continue 10 ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had Jorty-ome years’

¢. and now have umvuaud acilitles for the
preparation of Patent Drawinxs, fPeclﬂcanoma, and the
prosecution of Applications for Patents in the United
.Stnt.ee. ada, and Foreign Countries. Messrs Muon &
Co. also attend to the preparatiou of Caveats, Copyrights
for Books, Labels, Reissues. A ssignments. and Reports
gn Infringements of Patents. All business intrusted to

hem i8 done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application, con- .

tuining full information about Patents and how to

cure them; directions concerning Labels, Copyrig! Ls.
8, Patents, Appeals, Roissues, Infringéments, As-

algmn:ins‘ Rejected Cases, Hints on the Salé of Pa~

We also send, /reeof charge, a Synopsis of ¥oreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH: OFFICES.—No. 622 and 64 F Street, Pa~

cifio Building, near 7th Btreet, Washtngton, D. C.

BER ROOFING .

U UNEQUALED
R =%,

? Tar Mouse, Barn, “How to save re-shingling, stop

nes. leaks effectually and cheaply in roofs
_. A a%d;n Out-buitl(}i Ps of all kinds, or lay mew roofs.’
== n; Rol éEcaE émw n. Particulars free if you mention this paper.
I [ ]

Wnte for Ssmple and Book.
e St., New York Clg.

| ANDIANA PAINT & RGOFING C

INDIANAPOLIS,

FOR SHEDS OR OUTBUILDINGS we are
now manufacturing a most excellent roof for

$2.00 PER 100 SQUARE FEET,
Including nails, caps, and paint for entire roof. We
alko have first quality sheathing for lining inside.
$1.50 PER ROLL OF 300 SQ. FT.

Keeps building cooler in Summer, warmer in Winter.
TRY IT!

IND == |NDIANA PAINT & ROOFING CO.

JENKINS BROS. VALVES.,

THE ENDORSEMENT OF FIRST-CI.AS8 ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de-
monstrated these valves to possess the following advzntages over all other va]vea now inuse:
1. A perfectly tufght valve under any and all pr team, oils, or gases
Sand or grit of any kind will not injure the seat.
3. You do not have to take them off to repair them.
4. They can berepaired by any mechanic in a few minutes.
5. he elasticity of the Disc allows it to adapt itself to an imperfect surface.
alves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them
tight, except by regrinding, which is expensive if done by hand, and if done by mashine soon wears out the valve,
and in most cases they have to be disconnected from the pipes, often cosnm& more than a new valve. The Jenkins
Discs used in theac valvesars manutactured under our 1xH patent, and will stand any pressure of steam, oils, or acids.

JENKINS BROS,, 71 John 8t., N. Y.; 106 Milk St., Boston; 13 So. Fourth St., Phila.; 54 Dearborn St., Chicago.

Bl 'Steam! Steam!
{Igra:p We bund.ﬁ&mxzméﬁzie? 200 H. P
EUEESHORT ¥R LAY 2

A Jarge Lot of 2, 3 and 4-H. Engines
Address: The Amerlcan Writing With or without boilers, low for cash.
Machine Co., Hartford, Conn.;

New York Office, 237 Broadway, i Bu w. PA'"E &o 80"8,

Box 15, Elmi.ra., . .

DO NOT BUY a Drm Chuck until you have seen
* Hartford.” 1t is the strongest, '
] besl:, and i8 now made in three sizes

a8 follows : PRICE, STE.“ Pu for Hot or Cold, Fresh or
No. 0 ho]dmg from 0to ¥ mch seou| Salt ‘Vatel" for Olls Naph-
No. . o 0 t 5 ha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am

No. 2 tx (Xl
N Send for cat.a]ozue [y chucks of
every size and description to
“The Cnsllman Chuck Co., l:lm'(fonl, C'onn.
e Wanted S0 Bawyers and
| s A “ Lumbermen ta umns{ ws Lheir & \A “ s
full wiltirens 01 u run? nt Bmersan's T Kunk

A D =AW=, Wearetirsttointroduce NATU -
AT. {iAS far neating and lempering SNawm

moma, Alkal:es. Extracts, Acids; for Thick, Volaule, Vis-
cous or' Foul Liquids, etc. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. Air, Gas

and Acid Blowers. Air Compressors. Etc.
Buit 5y GUILD & GARRISON, Brooklyn, N. Y.

MAGIC LANTERNS

Flewn illoatrmt-
IQN s'chc.

with wonderfo! effect upon improving their
w:\us.uh e mun!‘n gak, enabling us to reduce
prices.

Ak
t.ﬂl:.l{'-ull\ SIITEH & Cik (Ltd.), s
Beaver Fally, Po. |

'\lc:AI.I..ISTF.R, Opﬂciln. 3] Nassau St.. N. Y.

A PRACTICAIL SUC(‘ES;
VAN DUZEN'S PAT. LOOSE PCLLEY OILE.

Thousands in satisfactory every-
day use. Entire reliability and con-
stancy demonstrated in & two years'
test by (would be) Eastern skeéptics.
Ecouom rty shown by reasonable prices

ect performnnce. Send for
our ** Catalogue NoO. 65.”°
VAN DUZEN & TIFT. Cincihnati, O

SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys.

EDISOI MAG“I"E wonl(s. Salesroom - 19 DEY STEBEET New York.
RUBBER BELTING, PACKING, HOSE

AND ALL OTHER KINDS OF

RUBBE n W"ﬁ'ﬂ‘h
MECHANICAL and MANUFACTURING PURPOSES,
The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.

New York, Clﬂcago, San Franelleo, Toronto,

Wi

Address JO}IN A. ROEBLING '8 SONS, Manufactur- .
ers, Trenton, N. J., or117 Liberty Street, New York.
Wheels and Rope for conveywng power long distances. '
Send for circular.

FIRE AND WATER-PROOP BUTLDING FELT,
FIRE-PROOF PAINTs, STEAM PACKINGS, BOILER
COVERINGS, ETO.

Bamples and descriptivePrice List free by mail,

. W.JOENSX'F'@C0., 87 MAIDEN LANE, N. Y.

T RIGHTS PUR SALE

APPARATUS FOR BUILDINC

(QNGRETE BUILDINGS AND WALLS.

| {ounty Rights, §50. Stats Highta, #50}
| Beco deseriptive notice in 501, AMERICAN, May 24, ER,
end Lor circulars. Ruuaome 402 \ioutgomery ., B Cal.

Telegraph and Electrical

Medical Balteried, %ventnn \%dela F.xpord-
mental Work, and fine brass castings,  Hany tur
talogne O, B, JONES & BRO, Clovianaii, Ga

Luin impGrant to wy that yoo wention this payer-

CEARTER'S GAS ENGINE.

The safest, most re]lable and economical Motor in
xistence.

Independent of Gas Works and Machines.
2to % H. P. | 80 it can be used anywhere.

Makes Iits Own Cas
AT COST OF ABOUT

65 cents per M Feet.

A Saving of 25 to 85 per cent
aranteed over all other Gas -
DgiDes.
Chlcago Agent H. H. LATHAM,
42 Dearborn Street.
New York House :
12 Cortlandt Street.

Williams & Orton Mfg. Co.

P. O. Box 148. STERLING, ILL.

| ESTABLISHED FALF A CENTURY,

ARVIN'

FIRE &BURGLAR

SAFES

HAVE MA

PAT ENIMPROVEMENTs !

ND )
HOT FOUNT o rHER MAKES
THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSEWAO: 70 BECUR:

THE BEST SAFE
MARVIN SAFE €O,

, NEW YORK, PHILADELPHIA,
| LONDON. ENCLAND.

OUEQ. W. MARBLE, fcle Manu~
facturer of ‘THE ACME WRENCH.

The bl:ut madg, sl ateel, knd warranted, B airom.
% to % Sputh Canal Street, Chicago, 1. 8. A

- HARRISON CONVEYOR!
i Handimg 6raln, Coal, Sand, Clay, TarBark, Clnders, Ores, Seeds, &¢.
&endifor [BORDEN, SELLECK & co.,im.%g-‘p:,.,}(:hlcago, HL

Shafting and Gearing, Te R

xtile Machinery,
ELEVATORS, ETC.

22d and Wood St s,,
Philadelphia, Pa,

© 1887 SCIENTIFIC AMERICAN, INC.

THE AMERIGAN DELL TELEPRONE 40,

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 orits licensees responsible forsuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.

'BARRE

IMACHINERY.

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

OF ‘THH

Scientific  American

FOR 1887.
. The Most Popular Scientlfic Paper in the World.

Only 83.00 &g}ur, im.ll.lcllllar Pontage. Weekly.

Nurebers 0 Year.

This widely circulnted and splendidly illustrated
paper 18 publisked 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 M achinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, 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 the aim of the publishers
topresent it in an attractive form, avoiding as much as
pgssible nbatruse terms. To everyamitelligent-mind,
this jm\r 11 affcrds a constaut supply of instructive
reading. Cprom- +. knowledge and progressin
every oommunlty where it circulutes.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52numbcrs—
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.—0 ne extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every club of five sudscriders
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
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress ali letters and make all orders,draZts, etc., pay-

et AT & co.,
361 Broadway, New York.

Scientific Am:'rTE;l; Supplement.

This is a separate and distinct publication from
THr SCIENTIFIC AMKRICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIKNTIFIC AMERICAN SUPPLIEMENT 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, A rche&ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
‘aechnology, Manufacturing Industries, Saritary En-
gineering, Agriculture, Horticulture, Dome¢astic Econo-
my, Biography, Medicine, etc. A vast amounnt of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illnatrated with
engravings.

The most {mportant Enjineering Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPLEMENT.

Price for the S8UPPLEMENT for the United States and
Canada, $5.00 a year, or onecopy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oue year for $i.00. Address and remit by postal
order. express money order, or check,

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

?

|

To Koveign Subscribers.—Under the facilities of
the Postal Union, the S8CIENTIFIC AMERICAN 18 nowseut
by post direct from New York, with regularity, to sub-
scribers in Great Britain India. Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other Enropean States; Japan. Brazll,
Mexico, and all 8tates of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year ; $9, gold
for both SCIENTI¥IC AMERICAN anl SUPPLEMENT for
one year. This includes postage, which we pay. Remit
h postal or express money order, or draft to order of

MUNN & €O., 381 Broudway, New York,

PRINTING INKS,

HE ‘Scientific American™ is printad with CHAS,
ENEU JOHNSON & CO.'S INK. Tenth and Lome
hard Sts., Phila., and 47 Rose St., opp, Duane St,, N. Y,
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