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T H. W.]J OHNS
ASBESTOS:
COVERINGS.
For Furnaces, Hot-Air Pipes, eto.
FIRE-PROOF. NON-CONDUCTING.

8394 of Puel Saved. Has no Odor.

All of the heat is carried to points desired and
not wasted in cellars and flues.

H. W.JOHNS M'FG CO.,
87 MAIDEN LANE, NEW YORK,

IT WILL SAVE A LIFE.

Seabury’s Accident Case, containing ever{
ance necessary for dressing wounds, whether slight. or
serious, and aleo a work on  First Ald to the Injured,”
containing instructions how to use the contents of the
box in case of emergency,and what to

should be in every factory and workshop. Indorsed by
eminent surgeons. Price of case, $5.00, delivered. Can
be ordered through any druggist, or send direct for case
or descnpnve circular. SEABURY & JOHNEO

21 Platt St.. New York.

THE ECLIPSE OF ALG‘rOL WITH THE

latest Determinations of its Distance and Dimensions,
—By Royal B. Hill. An interesting account of recent
stndies ofthe variations in intensity of the star Algol,

with a discussion of its orbit and that of its satellite.
How a cardboard model of the phenomena of its eclipse
may be made. \Vith 8 igures. Contained in SCIENTIFIC '
AMERICAN SUPPLEMENT. No. 338. Price 10 cents. To
be hadat thisoficeandfrom all newsdealers.

BARNES’ NEW
Patent Velocipede Grinding and
Polishing Machine.

fur grinding and polishing Cutll!l:{.
Jewelry, Orpamental Wares, Skate
(;.l'indmgi etc., etc, as an accessory to
or for a distinct business, a largeproﬂt
with small outlay. Foot
Power Machiner, g for practwa] shop
service in Wood and Metal. Cata-
logue free.

W. F. & John Barnes Co.,
1999 Rnhy St.. Rockford, 11l.

~ USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers. Me-
chanics, Builders, men of ieis\;re, 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 recently been published for .

free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, bave only to ask for it, and it will be mailed
to them. Address,

MUNN & CO., 1 Broadway, New York,

AIR, PURIFICATION OF.—BY D.
Prinoe M.D. An experimental studyin re'ation tothe
yemoval from the air ofthe dust or particulate material,
-F posed to produce yellow fever. small-pux. and other
inTectious disease. lillustration. Contalned m S(m:
TIFIC AMSRICAN SUPPLEMENT, No. 569. Price 10
cents. Tobehad at this office and from all newsdeulers.

 DATENT RIGRTS IOR SALL.

APPARATUS FOR BUILDING

GOIGRETE BUTLDINGS AND WALLS,

Countnyghts $50. State Rights, $500
See descriptive notice in SCI. AMERICAN. May 22, 1
Send forcirculars. Ransome,4(? MontgomerySt., S.F.Ca]

GOVERNMENT BREEDING FARM FOR
Cavalry Horses. A paper by Lieut. S. C. Robertson, U.
8. A., outlining a plan for the establishment of a breed-
ing farm for horses maintained and controiled by the
government, and discussing the economic features of
the scheme. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 606. Price 10 cents. To be had at this
office and from all newsdealers.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
catlon of the SCIENTIFIC AMERICAN, continue to €X-
amine improvements, and to act as Solicitors of Patents
for Inventors.

1n this line of business they have had Jort; years'
¢. and now have unegualed facid for the |
prepuration of Patent Drawings, Speciticatiors, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats. Coxi{nghts
for_Boobs, Labels, Relssues Assignments. and poru
on Infringements of P Allb to
them i8 done with special cure and promptness, on very
reasonable terms

A pamphlet sent free of charge, on applicauom con-

taining full information about Patents and how ro-

cure them; directions conceming Laubels, Copyrig ts,

Designs, Patents, Appeals, Reissues, Infringements, As-

%rax'xeréés. Rejected Cases, Hints on the Sale of Pa-
©

‘We also send, free of charge, a Synopsis of Forelgn Pa-~
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.
ANCH OFFICES.—No. 623 and 64 F Streot.. Pa-
clﬂc Building, near 7th Street, Washington, D. C.

L

appli- :

do in cases of :
poisoning, when a physician is not at hand. A case -

Handling 6rain, Coal,

Sendtor | BORDEN, SELLECK & CO.,§

HARRISON CONVEYOR!

Sand, Clay, Tar Bark, Cinders, Ores, Seeds,&c.
Sole ; Chlcago, 't

ORNAMENTAL DESIGN, PRINCI-
i ples and ctice of.—By Lewis F. Day. The second of
8 series ot lectures on this subject, disc ussmx the lines
which ornament can be distributed. With 5 illus-
trations. Contained in SCIENTIFIO AMERICAN SUPPLE-
MENT, No.589. Price 10 cents. To be bad at thisoffice
and from all newsdealers.

o MAGIC LANTERNS

WITH QML LAMPS HAYE NO EQUAL

FIFTY YEAR® PROGRESS IN TELE-
graphy.—By W. J{. Precce, F.R.5. An !ntcreatingrhls-
torieal paper. Improvements in Bpparatus.

vhoned, Pupumattc Lelegruphe, Cables, It.ailwai' tele-
D grapd, Lapita] invested In telepraphe. Cnntained in 80—
CENTIFIC AMERICAN BUPPLEMENT, No. §07, Price 10
eonts, "1'n be had st this ofee. and from k]l newsdeslars.

USED AND RECOMMENDED by ME1ssoNIER, KAUL-
BACH, VoN Pirory, GAB. MAX, and the mostemi-
nentartists throughout the world. The

Johann Faber Siberian Lead Penclls.
Nonegenuine unless stamped JoHANN FArer. For sale

by all stationers and dealers in Artista’ Materials.

' QUEEN & CO., PHILADELPHIA,

General Agents for the U. S.
RAILS FOR STREET RAILROADS.—

per by A. W. Wright, C.E., discussing the compar-
ve value of iron and steel as materials forstreet rail-
‘ road 8. Contained in SCIENTIFIO AMERICAN Si;P-

PLEMENT, NO. 499. Price 10 .cents. To be had at this
office and from all newsdealers,

Mentlon ths pn.per.
NAVAL ARCHITECTURE—AN

teresting. revlew. by .Mr. R. Durcan, of the progress
that has been made in this branch of sclence during
thelngt fifty years. Contained in sugarmo AMERI-

UPPLEMENT, 5 To be
had at this office andtrom

Manu’fers,
Waunted 50,000 Suywyers and
s A-WS Lumbermen to nuﬁua Lheir SAW s
Tull addreas for a copy of Emerson’s EF~ Book
of SAWR, Weare firal to introduce NATITI.
AL Gas for heatlny and tempering =awns
with wonderful effect wpon improving their
guallty and t.mu{hnaaa. atabling us to reduce
prices, Add
EMEILL‘!UI\, SHITH & CO0. tLtd.),
Benver Falls, Pa:

w
S

Address JOHN A ROEBLING 'S SON3, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.
~ Wheels and Rope for conveying power long distances.
Send for circular.

FOUCAULT'S CURRENTS. A PAPER
by Dr. A. Von Waltenhofen. describing & new apparatns
for the groduction of Foucault’s currents. With 3 fig-
ures. ontained in SCIKNTIFIC AMERICAN SUPPLE-
lmn'r. No. 605. Price 10cents. To be had at this office
and from all newsdealers.

CEQO. W. MARBLE, Sols Manu-
; facturer of THE ACME WRENECI, :
Tha best toude, nll steel, and warranted, 8 sizes,
@ty & South Canal Street, Chicaew, L. 8. A.

EL I“("I‘Rl(1 CONVEYORB. - I)ESCRTP—
tlou of two Ingeglova evutems for the electric carrlags
nf emall paekages. Ilnstrated with Ulengravings. {2on-
484. Price W venta. ‘To be had at thig office und from
all npwrlealers.

MPLETE STEAM PUMP-
ONLY SEVEN TOLLARS ‘

15 Pural

Best in prine
An naeg
When the mot

Simple,
Four sizes: 1 H.

SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu ‘'homson, delivered in
the Sibley College course. The series, multiple arc, ser-
ies multiple and multiple series, accumulator and indue-
tlion systems desc!‘lbe(f and t,h eir advanmgen and disad-
vantages cussed figures. Contained in
SCIENTIFIC AMERIOAN SU’PPLEMENT. No. 603, -Price
‘110 Smts' To be haad at this office, and from all news-
ealers.

MAGIC_LANTERNS.

OUR PETROLEYM LANTERNS HAVE THE FiKEST LENSE S
ANDTHE LAMPS ARE UNRIVALLED rnn
POWERFUL WHITE LIGHT.

CHOICE STOCK OF

VIEWS

PANAMA CANAL—A PAPER BY DR.

W. Nelson on some of the difficulties to be overcome in
the prosecution of this work. Damming the Ch
River. Extent of the earth cutting. Ocean tides.
climate. Prevalent diseases. Cost of the camil in lives.
i Cost of the work. Contained in SOIENITFIC AMERICAN
' SUPPLEMENT, No. 603. Price 1) cents. To be had at
. this office and from all newsdealers.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 8 and 4-H. Engines
‘With or without boilers, low for cash.

B. W. PAYNE & SONS,

Box 15, Elmira, V. .
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ENGINE COMPANY,

= = S3A4aDHY EBET. N.¥X,

THE KEW CROTON AQUEDUCT.—
Tetalled anscrl;)uon of the great agueduct vow bein
copetructed 1o fogrease the water supply of New Yur
Cliy. wod also of the great dam which it'ls proposed to
build aeross Lthe Croton River, 81 Quaker Bridge, With
enRTAYIDES anda man, Oontu1ned i SOTENTIFIC AMERI- |
CAN STUPPLEMENT, No. 3% Price 10 cepta, To be
Tad at this office aud from ' ul‘l newsdealems.

o CHANDLER & FARQUHAR
177 Washington St.

BOSTON.
New England Agents for
¥ BARNES’ FOOT POWER MACHINERY
AND DEALERS IN
Machinists’ Supplies of Every Kind

Send two stamps for illus. catalogue

OUTLINES OF A NEW ATOMIC
Theory.—A p! Eer‘b Dr. T. L. Phipson, putting forth a
new atumic theory, which does not necessitate ang
f{rest change in the nomenclature or teaching of chem-

Atry. Contained in SCIENTIFIC AMERICAN SUPILE-
MENT, No. 565. Price 10 cents. To be had at this .
office and from all newsdealers

,*_,'1

Phicto Em,qm G G-

IMPROVEMENTS OF.PRAIRIE ROADS
and Streets. By T. J. Nicholl, C.E. Economical and
 Practicsl Buggestions, with alx famres ; onWldth Drain-

age, D1t(.,h11}1{r Rallin Smln, Culverts, and Cost, Ho'
togeep in ?ﬁt out the Eérw-t.n ot a To

epa.irsnaa il C1'PLFMENT 150,
Price 10 cents,

'{HEIMP\S DEVEN o, -

LEHECH BYE & FaLS

67 PARK PLACE.NEW YORK:

EP-GH:F\\!IN uﬁ J~L& iuusrﬁ'»rwz AND
caBWE AT . L.NG FURPLCSES

CENTRIF UGAL EXTRACTORS.—BY
R.F.Gibson. A conclse explanation of the principles
! underlylng the working of these s.gparatus, and the
iconsideration and laws governing the shape, size, ma-
erial, etc. With88engravings of apparatus. Contained
n SCIENTIFIC AMERICAN SUPPLEMENT Nos. 612 and ;
g] 3. Pricel) cents each. To be had at this office and |
0z all newsdealers.

PULLEYS, HANCERS,
FRICTION CLUTCHES.

PROGRESS MAOHINE WORKS,
AL & F. BROWT,

44 FParix Flace; IN. ¥

Shafting and Gearing, Toxls Liechinery,

woopD & CO,
Ti‘ﬂgsn.nd Woed Stee,
Philadelphia, Pa,

l
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THE AMERIGAN BELL TELEPHONG C0.

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.

MAGIC LANTERNS

And STblj-:Rt , PUB Enll
every subfect for L. ICEX

A proﬂ:ab Businaar for a man
Amusement. page Catal

meALusTER: M. Opticias, 49 NABEAU Sty N ¥ o
WHAT AMERICA.N ZOOLOGISTS HAVE

Done for Evolution. Ry Edward 8. Morse. Address of
the retiring president of the American Association for
the Advancement of Science, New York, Aug. 11,1887,
Aninterestingreview of ten years’' work performed by
American Zoologists. Contained in SCINTIFIC A MERI-
CAN SUPPLEMENT, NOS. 607, 608 and 609. Pricel0
genlts each. To be had at this office and from all news-
ealers.
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FOR 1887.
The Most Popular Seientifie Paper in the World.

Only 83.00 n:iYQﬂ"’ includlmr Postage. Weekly.

umbers n Year.

This widely circulnted and splendidly 1llustrated
paper i8 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 Machinery
| New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Nutural History, etc.

All Classes of Readers find in the SCIENTIFIC
AMERMMX g popalar resume of the best scientific in-
formation of the day; and it 18 the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive ot knowledge and progressin
every community where it circulates.

Terms 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 dollurs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN wil be supplied gratisfor everyclub of five subscribera
at $3.00 each ; additional eopies 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 all letters and make all orders, draits, etc., pay-

1
e QA LTITIT & CO.,
361 Broadway, New York.
T EX 1™

Scientific American Supplement.

This is a separate and distinct publication from
TH« SCIENTIFIC AMERICAN, but i8 unitorm therewith
in size, every number containing sixteen large pages.
THE SCIKNTIFIC AMERICAN SUPPLEMENT i8 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
i Useful Arts, embracing Biology. Geclogy, Mineralogy
Natural History, Geokraphy, A rche&ology. Astronomy,
! Chemistry, Electricity, Light. Heat, Mechanical Engi-

neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
‘aechnology, Manufacturing Industries, Sar.itary En-
gineering, Agricuiture, Horticulture, Domatic Econo-
my, Biograpby, Medicine,ete. A vastamount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings. ’

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

‘To Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC A MERICAN i8 now sent
by postdirect from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British calonies; to Frunce, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazl), and
all States of Central and South America. Terms, when
sent to foreign countries, Canade and Mexico, excepted,
$4, gold, for SCIENTIFIC AM KRICAN, one year; $9, gold’
for both SCIENTIFIC AMERICAN anil SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit

hy postal or express money order, or draft to order of
: MUNN & CO. 361 Broadway, New York,

PRINTING INKS.

HE *Scientific American is printed with CHAS
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sta., Phila., and 47 Roee St., opp, Duane 8t, N. X,
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