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Insule l’nge. each insertion « =« 73 cents a Ime.
Back Page, each inseriion - « « $1.00 a line.

The above are charges per agate 1 ne—adout eight
words per line. ‘I'his notice shows the width of the llne,
and is set in agate type. Engravings may head adver-
tisementsat 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.

FOR SALE.

State, Cqmnty, and Territorial Rights in The Family
Emergeney Medicins Chest : or will we given to reliable
firms on RoHItv Canada for sale in a lump. See cut
and deacnmmn Jn ECpNnE r( A\IERICAV, Nov. 20, 188s.
Address Dr. 1. J, HU'I'T

College of Phy slemns and qllrs.'eo lLL

Ct lILA(x()s
per nmht A
Ju.rhf and pro-

$10.00 to $50,00 it

1id Views of mmu]w ‘zl)—
Part 1 upt

.4 Magie Lanterns,
SS Hnuhmn street, Chieango, lll. |

ICE HOUSE AND COLD ROOM. —BY R i
G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, l'rice '8 cents. 1o be had at this office
and of (111 newsdealers

I\TOTICE !
The undersigned wishes to take one or more Partners
with Capital, to patent and introduce several valuable
inventions for an equal interest in same
H. . WOoD, Lecomme Rawides Pansh, La

\l‘nhvm 1tic
L. MAXNA=SE,

Barnes® Foot-Power Machmery.
(omplete outtits for Actual Worksnop
Buamus Read what a customer says:
ider m«'lls Cdl)dCll\ and the ac- -
n No. 4 Lathe, I do
not see how it can be produced al sueh
low cost. The velocipede fuot-power
s elegant. 1 can turn steadily |
day and at night feel as:
as if 1 had been walkin
l}esumnw Catalogue an
W.K.&Jonx BARI\ES

little tired
around.”

Price List Free.
Co. Addresx 1999 Main St., Rocktord. Ul.

ICE-HOUSE AND REFRIGERATOR‘

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from

season to scason. The air is kept dry and pure through-
out rthe year at 4 temperature ot frént 84 to 867, Con-
tained in SCIENTIFIC AMERICAN STPPLEMENTNO, 116.
Pno]e 10 cents. L'e Le had at this etiice and of all news. |
ers.

CLOUDS THEIR F‘OR\Y"& AND)

Heights.—An interesting account of an important series
of measurements and observations upon the heights and
measurements of clouds made at Upsal »y Ekholm and
Hagstran.—The forms of ¢lou¢s, Apparatus for meas-,
uring the heigbts of clouds. Results of measurements.
With & figures. (‘ontained in SCIENTIFIC AMERICAN
SUPPLIMENT No. 337 . Price 10 cents, To be had at i
this office and from (111 newsdealers

INTERNATIONAL INSTITUTE FOR |
|

Liquefied Carbonic_Gas.
0O, BRENT.ER, 87 Broadwsy. New York. !

THE COPYING PAD.—HOW TO MAKE
and how to us¢: with an engraving. Practical directions
hew te pregdre the gelatine pad, arnd also the aniline ink
by which the cepies are made; hew to apply the written
letter to the pad; how to take off copies of the letter. I
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.

438. Price 19 cents. Iorsaleat this office and by all
newsdealers in all parts of the country.

| ARTESIAN

1 and Gas Wel

by contract to any depth from 5(1
to 3000 feet. We also manufaczure
and furnish everything r ulred
to drill and complete same. Pert-
able Horse Power and Mounfed
Steam Drilling Machines for 100 te
600 ft. Send oceuts for illustrated
catalogue.
PierrceWellExcavatorCo.

Nzw York. ||

CAPILLARY TUBES, SPONTANEOUS
Motion in.—A paper ﬁ C. Decharme upon the applica-
tion of electricity to the study of the spontaneous as-
censional motion of liguids in eapl]l ry tubes—the

nedtinn being studied from a gnamlc standpoint,
Q'nth 10 engravings of apparatus and details. Contai n-
ed D SCIENTIFIC AMERIC.AN SUPPLEMENT, No. 538.
Price 10 cents. Tobe had at this office and from all

GHT &SLACK BARREL Mac
511 A SPECIALTY 2o

ERY

JOHN GREE WOOD &CO
ROCHEST

Prof. E. S Mcrse. An interesting descrlptlou of the
Japanese method of building ; the mode of Lonstructm%
the foundaticng. of framin 1g the sides, ends, and roof, of |
bracing the timbers. and of putting on the tiles. Wlth
12 illustrations. Cuntamed in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 54 3. Pricel0cents. To behad at *
this effice and from all newsdealers.

PATENTS.

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

In this line of wusiness they have had forty-one years'
experience, and now have unequaled facilities ror the ;
preparation of Patent Drawings, Specifications, and the
prosecutien of Applications for Patents in the United
States, Canada, and Fi:reipn Countries, Moessrs Munn & |
Ce. alse attend te the proparation of aveats, l"umrng]_ung
for Books, Labels, Reissues. Assignments. ana 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=
taining full infermation abeut Patents and how to pro-
cure them; directiens cencerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-

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

We also send, freeof ri@ «, a Synopsis of Foreign Pa-
tent Laws, showing tie cust 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 624 F Street, Pa-
cific Building, pear 7th Street, Washington, D. C.

PATENT RIVETED MONARCH RUBBER BELTING.

Best i thieo W orld.
Specially adapted for PAPER MILLS, SAW MILLS, and
THRESHING MACHINES.,

THE GUTTA PERCHA and RUBBER MFGC. CO,,

New York, Clnr' 80y aau Francisco, Toronto.

H. W. JOHNS’
ASBESTOS
CORDED SHEATHING.

A Fire-Proof Non-Conducting Covering for

H. W. JOHNS’
ASBESTOS:
STOVE & FURNACE CEMENT.

A fire and acid proof material for cementing
and reparring joints in Heaters, Fur-
naces, btoves, Ranges, etc.

FREPARED READY FOR USE.

HEATER AND STEAM PIPES

IN CELLARS, ETc,

H W. JOHNS MANUFACTURING COMPANY,

87 MAIDEN LANE, NEW YORK.

—CHICAGO.—o—PHILADELPHIA,—0o—LONDON.—
SOLE MANUFACTURERS OF

H. W, JOHNS' ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING, STEAM PIPE AND BOILER
COVERINGS, STEAM PACEING FIRE & WATER PROOF SHEATB}NG'
PLASTIC STOVE-LINING, Etc.

85~ PAMPHLET ON ¢ STEAM-SAVING@ AND FIRE-PROOF MATERIALS) FREE BY MAIL.

VELOCTTY OFICE BOATS. A(‘OLLF(‘

tion af interesting letters to the editor of the SeTe X TIFLC

willy Hlexp alnry i Contained in Sc1eNlirg

AMERL AN B EULLWENT, No. @14, Frice 10 cents,
e lind at this office and From all newsdeilers, .

EPPS’S

CRATEFUL-COMFORTINC.

COCOA

The STATUE of LIBERTY, NEW YORK.
The great work of Bartholdi,
cls\gect%d »y. m

Ta

'"PHOSPHATE MINES OF CANADA.—

By Beau Mont.—An interesting paper describing the !
vanous mines of apatite or ‘- whosphate’’ of Canada.— ;|

' eography and geelegy of the phosphme districts. Hew |
‘ phesphate bhas been formed. The various mines and -
their products. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 5337. Price10cents. To we had at
this office and from all newsdealers.

just maugurated on_ Bedlee’s Island,
klIarhor, tully described. The history of its

the ouemtwm aond full engineering and popular details i
as to construction, mode of erection, size, thickness of
metal, ete. kully illustrated by drawings, showing the
work as conupleted, the elevation of the pedestal and
framework, and the statue as it uppeared in precess of
construction. Coutamed in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 5%4. Price 10 cents. To be had on
gnp}ication, or »y mail, at this offiice and from all news-
ealers.

Hall Type Writer. Price $40

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Ib '
pressure. Send fo: I.ists.

HAND, BURR & CO
614 and 616 Market St., Phlladelphla. Pa.

ESTABLISHED HALF A CENTURY.

ARYIN'

SAFES

HAVE MA

pe; 16 stylesoftypein Eng-
lish, also Greek, ‘Italian, Norwegian, S8wedish, Danish,
French, Spanish, Russian, etc.

“"T'he Hall is, in my opinien, eciual to any of the writ-
ers en the market tor speed, while it is simpler than all,
and without a nva] for distinctness.

Interchangeable rubber t.

A. Spaulding, M.D,, Portland, Me.”
Send six centﬁ m stamps ter 40 page illustrated cata-
logue Hnll ’I‘yne Writer Co.. aﬂleln. Muss.

ARTESIAN WELLS.—BY T. C. CHAM-

berlain.—Principle of artesian wells. Essential features.
The water-bearing beds. The confining beds. Inclina-
tion of the heds, Advantagesuf lowinclination of the
strata. Surface condition of the porous bed. Rain-fall.
Irrigation by artesian wells. Escape of water at lower
levels than the well. Conditions relating to the well.
Height of flow. Detection 0f low. Effect of time on
flow. Character ot the water, Limits IB depth. Artof
sinking welis, Recerd of drillings. Areasof faverable.
doubttul,and adverse probabllities. Tlustrated with 31
engravings. Contained SCIENTIFI¢ AMERICAN
SUPPILEMENT, Nos. 542, 543 and 544, Price 10 cents.
To be had at this office and from all newsdealers.

TENmpnmEMEms
NIJ
THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSEWE0e 70 SECURe

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK; PHILADELPHIA.
LONDON. ENCLAND.

HOW TO GRAFT.—A VALUABLE PA-

Mineral Lands Prospected
Artesian Wells Bored. Superior Stationary En- |
gines, speciall; I§ adapted to Electric Light purposes.
Built by PA. DraMmoND DrILL Co. BlrdstX‘O, Pa.

BARREL, I(EG,

per, giving complete directions for mdkln;z various

inds of gratts in fruit trees.—Cleft ¢rafting. slip Hogshead,

gr.nfttum, 1|eu]rn mout‘l% ;zmt[mg1 lwu'ed zzra.rtmgzt, side AND

grafting, whip gratting, saddle grafting ongue

%‘x]‘ufﬂng. aplit %Vulung crown grafting. ..1t't|11g UK. STAVE MACHINERY.
axed cloth. ith 11 figures. Contained in SCIENTI-

Over 50 varieties manu-
factured by

Trass Hoop Driving. E« & B. Holmes,
BUFFALO, N. Y.

RECENT PROGRESS IN CHEMISTRY.

By Prof. H. C. Boltom.—Chemical societies, new ele-
ments. atomic weights, spectrum analysis, form of mat-
ter, affinity and chemical action, electrolytic thermal
chemistry, new views of chemical reaction. chemical dy=
namics, chemical physics, liquefaction of gases. chemi-
cal industries, nomenclature, progress in orgunic chemisa
try, the aromatic series of compounds synthesis of or=

i ganic compounds, physiological and sanitary chemlstry.
tendency of modern chemistry., Contained in SCIEN-
TIFIC AMRRICAN SUPPLUMEN I, No. 546. Price 19 cents.
To be md at this office and from all newsdealers.

FIC AMEKICAN SUPPLEMENT No. 5440. Price10cents.
To he had at thls ofﬁce and 1r0m all newsdealers

o THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi-
. ciency. Needs no care or skill; cannul
~get out of order; has no moving TS,
i A ~mwnm Fire Pump.
i Instantaneous and powerful. ever ready.
Available, wherever steam pressu~e can
be had. for pumping any kind of llquld
%l:ut cu'd, sandy, Impure, etc) Wemake
. T sizes, I)nces from $7to $¢56. Capaci-
E ties from 108 to 20800 gallons per hour.
State for what purpose wanted and send for Catalogue
of * Pum 27 Van Dazen & 'I‘ltt. (,mcmnatl, 0.

LFATHER BFELTIXG

best snd most, IE‘IIQD]E, Bel | i i -_ &. M
o5 ol | TR e
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EME*‘YaSTEELSPRINGS. SEWYORKCITY

THE PENBERTHY INJECTOR.

A FAIR PROPOSITION.
As every Injector is tested by the manufacturers before it leaves the factory, we kuow that, if
properly connected and instructions are carried out, they cannot fail to work. The manufac-
ersofferto pay the expenses of any man to go to their factory, and $10 per day while
there. if the injector does not work, provided it has not been misused.

JENIRXINS BROS.,

. Philnselphia; Ehbedemlstreet Boston. i 224w 29.5T.

L.
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%o souce 41 John St., New York, 105 Milk St., Boston, 13 S, Foarth St,, Philadelphi

© 1887 SCIENTIFIC AMERICAN, INC.

AMERICAY b the question of the apeed of ioe boats, de, -
monstrating how dnd why it 19 that these craft a1l 7 1
fuster than the wind ich promels them.  Iustrated

the lar(est statue ever

THEAMERLCANSELL TELEPRONR 00,

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 or its licensees responsible for such
unjawfal use. and all the consequences
thereof, and liable to suit therefor.

PULLIEYS.

Order from our ¢Special List.”

THE JOHN T. NOYE MFG. CO,,
BUFFALO, N. Y.

Estabhshed 1837 N [

Machine Knives,
L. & I. J. WHITE,
BUFFAL®.
Erlinineg, Mowid
Stave, HGop and \' 61 r
Stock and Blanks for Maulding Cutters. @ther Machine
Cutters to Pattern. Moulding Cutters can »e ordered by

number from [ 'niversal Moulding Book.
¢y 1! q
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FOR 1887.
The Most Popnlar Scientific Paper in the World.

Only $3. 00(13;«3:][\1 y including Postage. Weelkly.

ulllb(]’.’ﬂ a Year.

This widely circulmed aud splendidly illustrated
paper is publist.ed weekly. Every number contains six-
teen pages of useful information and a large number of

* original engravings of new inventions and discoveries,
inception, how the work was carried out. chronology ot y representing Engineering Works,

Steam Aluchinery

+ New Inventiens, Novelties in Mechunics, dManufactures,

Chemistry, Klectricity 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 publiishers
to present it in an attractiveform. avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
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 dollnys by the pub-
lishers; six months, $1.50; three months, $1.80.

Clubs.—One extria copy of ‘the SCIENT!FIC AMERI-
CAN will e supplied gratis for every club of five subscribers
at $3.00 each; additional 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, Ade
dress all letters and make all orders, drafts, etc., pay-

1
W NLTITIT & COo.,
361 Broadway, New York.

T ELXE

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIELNTIFIC AMERICAYN, but is uniform therewith
in size, every unwmber 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 writersin
all the principal departments of Scieuce 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, Photography,
Technology, Manufacturing lndustries, Sanitary En-
gineering, Agriculture, 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 profusely illustrated with
engravings.

The most important Bnjineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPL.EMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLFEMKNT, both mailed
tor one year for $i.08. Address and remit by postal
order. express money order, or check,

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

To Koreigu Mubscribers.—Under the facilities of
the Postal Union, the SC1ESPFIC ASERICAN iS now sent
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, Germauay,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, Olle year; £9, gold
for both SCIENTIFIC AMERICAN anl SCPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit

1 by postal or express money order, or draft to arder of

MUNN & CO.. 361 Broadway. New York.

PRINTING INKS.

HE ‘‘Scientific American™ is ‘orxmed with CHAS
ENEU J@IIN&03X & CO.’S INK, Tenth and Lom

a: 1 barq Sts., Phila,, and 47 Rose St., pop. Duane St,, N. Y.
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