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Wovertisements.

Inside l’mxe. each insertion - - = 75 cents a line,
ack Page, each insertion - - - $1.00 a line.

The above are charges 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, as the letter press. Advertisements must be
received at pubhcatiou office as early as Thursday morn-
ing to appear in next issue.

ANUFACTU

W
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George's Patent Improved Barrel Truck. No Store,
Mill, Distillery, or Packing House can afford to be with-
out them. Send for vircular. Agents wanted.

BALTIMORE NOVELTY WORKS,
443 North Street, Baltimore, Md.

}'HUM” DEVUN ECp g

LEH:GH AE A AW

ICE-HOUSE AND REFI;_{GF,RATOR
Directions and Dimensions for construction, with
iMustration of cold house for gmse rving frait from
season to 8eason. Theair is kept and c(pum thriugh-
out the year at a temperature of from 36°, Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No.114.
l&r'l:l:e 10 cents. To be bad at this office and of all newse
ers.

VELOCITY OF ICE BOATS.. A COLLEQ
tion of interesting letters to the editor of the BCIENTIFIC
A of ice boats, de.
monstrating how and why it is t these craft 8::3
L0 e bgory di mhicn “'c""eéiimmxa SCTENTIFIO
w explanato agrams. Contained

Aunmmp gurpﬁunn’r, No.214. Price 10 cents. To
be this office and from all newsdealers.

AND MILL FURNISHINGS,
MANUFACTCRED BY MIXSON BROTHERS,
UTICA, N, Y., T, 8, A,

 MUNSON'S. PORTABLE MILLS,

THE MODERN ICE YACHT. — BY
Geo. olk. A pnew and valuable paper, containing
full practical directions and s ecifications for_the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. INustrated with en-
gravings drawn to scale, showing the form, position,
md arrangement of all the parts. Contained in SCIEN~
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
ceuts. To be had at this office and of all newsdealers.

PATENTS.

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

amine iimprovements; and to act as Solicitors uf Patents :

for Inventors.

In this line of business they bave had ¥
¢. und now have unegualed T
preparation of Patent Drawings, 8
rosecution of Applications for Patents in United
tates, Canada, an Foreign Countries. Messra Munn &
Co. alsoattend to the preparation of Caveats. Copyrights
for Books. Labels, Reissuea. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pumgphlet sent free of charge, on application, con—
t.amlmz ull information about Patents and how to
cure them; directions concerning Labels, Copyrig r.a.
Designs, Patents, Appeals, Reissues, Infringements, As-
pisu:.ments. Rejected Cases, Hints on the Sale of Pa-

s
180 send, fréeof chargs, a Synopsis of Foreign Pae
tent Laws, showing the cost and method of securing
patents in all the principal countries of tbe world.

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

RANCH OFFICES.—No. and 64 F

F 8treet, P.
Building, near 7th 8treet, Washington, D. C.

of

dedibioe For the |
ciﬂcation]sl, and the * §

Seientific

SILEX FLINT

Vav. V.V V.V

PAMPHLET GIVING DIREGTIONS FOR FINISHNG HARD WOOD FREE TO ANY ADDRESS.

Aumerican,

> "l"H JBF IDGE o woon FINISHINCG €O %
G & ae NEWNILFORD CONN.

ManUrar

| HEELERSPATENT%ODI*‘ILLER

BreiNnics LITHOGEN SILIGATE PAINT
LITHOGEN PRIMER, WOOD STAINS

v FELDSPAR,

Hyatt Pure Water Co.

NATUHE'S PROCESAES

Aduopted by T“ ANTY dlf-
J ferent CITIRS knd Tuwne, g0d
A PHOTRARD O more MANL-
FACTUHERS, ete,, inihe Unite
ed Htates, Canade, West 1n-
dipn and Noputh America.
His NEVER FAILED.

Free from Leogal Complice-
tiuns.
Rec.numen dad br Enginear
Corps, U, B.War Departiment,
snu the Highist Anthorities
nn Hanitation pnd ldydranlic
Enfmeeriuu’.
Heaults inaranteed.

For iHremders and Bsttmaotes

Aiddress

HYATT FPURE WATER COMPANY,

Tmmmm BUILMNG, NEW TOuK.

ICE IIOU‘%E AWT) COLD ROOM.—BY R.
(. Hatfleld. with directlons for constructlon. Four
engruvings., Contained io SCIENTIFIO AMERICAN SUp.
PLENMENT, 59,  Price Weents. To be had at thiv office
and of all newsdea]ers.

THE CHEAPEST AND BEST

Kot B NGRAVING

0? PARK Phﬁfh NEW YORK

“a Illll'YFff-Ti\
» PL S E ©

ELECTRIC WELDING.—A PAPER BY
Prof. Elihu Tbomson, giving an account of a new way
of utilizing the heaﬂng eftects of heavy electrical cur~

rents for causing union between pieces of metal,whether
of the same or of different kmds. With 4 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
592. Pricel0cents. To be bad at tbis office and from
all newsdealers. .

C\'.\F' PER TUBE‘S

Mention this paper.

Purlh’lnf 150.0011,000 wals
¥

fHOW TO MAKE AN INCUBATOR.—

Full directtons, Qustrated with 9 fleores, Also diree-
Ctlous for opersilog the  &pparstus.  Contuined io
BOIFNPIFIC AMEHICAN SCPELEMENT, No. G122, Price
{0 cents. To be bud at this offlcs and from all news-
deulers.

COMPLETE STEAM Pym
'ONLY SEVEN DOLLARS =~ -

| SEEAV/NN DUZEN & Tn-"r

SOLE Map EFR
FMCIN™NATI,

RAILS FOR STREET RAILROADS.

A phper bY A, W_ Wright, C.E., discusslog the wmpnr—
al_lve value of fron and steel as materials foratreet rail-
roud yalla. Contained 1o SCIENTIFIO AMERICAN SUr-
ILEMEST, No. 4499, Price 10 cents, ‘To be had at this
oltloe and from all Dewades ers,

QFEQ, W. MARBLE, Soile Manu-
faoturer of THE ACME WRENTAI,

The best miade, ol steel, and warrantad, § sized,
2 to 8 South Canal Street, Chicags, O,

ICE-BOATS THEIR CONSTRUCTION

d management. With working drawlngs, detailq, and
dlrections in full. Four engravings. show: mienie of
constraction. V¥iews of the two Tastest ice-asl
used on the Hudson river in winter.

MENT, 1. The same number also containsthe rnles and
mgu.lnions for the formation of ice-boat clubs, the sall
nd management 0Of ice-boats. Price 10 cents.

2. A,

RUBBER BELTING

Oldelt and L

PACKING, HOSE.

A

JOHN H.CHEEVER, Treas.,
D. CHEEVER, Dep’y Treas.

RUBBER MATS,
RUBBER MATTING
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

Branches: 167 Lake St., Chicago;
Post & Co., Cincinnati, O.

in the United States.

vm,camznn RUBBER Fanmcs

For Mechanical Purposes.

Alr Bralxe E_ose

Specialty.

308 Chestnut St., Phila.; 52 Summer St., Boston;
Pickhuben 5 Hamburg (Freihafengebiet), Germany.

I YO U = S E

VALLVE_S

_JENKINS BROS

tidohn 3t
18 B. Wonreh St.,

New York, 106 Milk Bt Roston.

i*hifa. &4 Dearborn Bt Ciricugn,

H. W. J.OHNS’
ASBESTOS
COVERINGS.
For Furnaces, Hot-Air Pipes, eto.
FIRE-PROOF. NON-CONDUCTING.
8325 of Fuel Saved. Has no Odor.

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

H. W.JOHNS MF'G CO.,
87 MAIDEN LANE, NEW YORK,

ASK YOUR STATIONER FQ

JOHANN FABER LEAD P
THE BEST NOW M

T AMERICAN

Leather Link Belt Co, "

A new article in_Belting which
18 made of small Leather Links
med tegether with steel bolts.
%uhave heen remarkably suc-
cess 1 for hard working machin.
er‘y and welts run half cross
anes and particulars werite
T.ut Has, A, BSCHIEREN & CO.,
47 Ferr,
St., P

Bt.,, New Yorh; 416 Arch
in.; $6 F‘adc-ral St.. Boston.

UNEQUALLED for OEHENTINQ

wrod, glusa, chln., paper. bn le‘rs
ISTATE BT THE 7
ussiaCement .,%lm“r‘.’z“:m;r:,.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Jb.
pressure. Send for Lists.

ND, BURR & CO.,
614 and 616 M arket St., Pbiladelphia. Pa.

THE WASHBURN AMERICAN OUITARS
AND MANDOLINES

Float toed, most dorable,
and pomean Lia nniy abegiuleiy
m; uu.Lam V:(m‘;dngd tflnnmrnyﬁem;w‘ Ank yuur dealsr

m Tutral atalogye e fpee by tie Mnruxuctm
LYON & HEALY, 162 State 8t., Chicago,

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Eng neers. 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 fifry
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Personsdesiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO.. 361 liroadway, New York.

EE_T_EN_G MINERAL LANDS A SPECIALTY.
i ARTESIAN WELL:

Shafting and Gearing,

Textile Machinery,
ELEVATORS, ETC.

TH()S oD & CO,
I 22d nod mea,,
!‘hiladelnhm, Pu,

© 1888 SCIENTIFIC AMERICAN, INC.

[FeBrUARY 4, 1888.

Weo ara propared to furpish tho fAoeaf %mlit}' ol
THROUGH PUNCHES and 1 ES for HET
W H K, [or the manufactare of @hlch we have un’
eguatled fucilities, Henry Diaston & Sons, Tneorporated,
Jobhing Department, Froot & Lanrel s, Phile., Pa.

{15 AMERIGAY BELL TELEDHONE 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.

Thetransmission 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
unlawful use, and all the consequences
thereof a'nd ha.ble to sult tllerefor.

ETRIFIED WO0OD.

Cabinet Specimens, Paper Weights,
Watch Charms, etc., made of silicified
wood from Chalcedony Park, Arizona.
Nature’s incomparable handiwork in colorings, polished
with mirror finish. Send for Circular and Price List.

Drake Company, Drake Block, St. Paul, Minn,

OF THE'

Scientific merican

FOR 1888,
The Most Popular Seientific Paper in the World.

Ouly $3.00 a Year, including Postage. Weekly.
4 uO‘Je Nl’lmnbcl's x;]%( l'.“'g

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 M achinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegrapby, Photograpby, Archi-,
tecture, Agriculture, Horticulture, Natural History, etec.

All Classes of RReaiders find in the SCIENTIFIC
AMEBICAN a popular résume of the best agimntific in-
formation of-the day; ahd it is the aim of the pubiishera
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 of knowledge and progress in
every community where it circulates.

Termns 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 dollara by the pub-
lishers; six months, $§1.50; three months, $1.0V.

Cluba.—One extra copy of the SCIENTIFIC AMERT-
cAN wil be supplied gratisfor every clubof five subscrders
at $3.00 each; additional copies at same proportionate
rate.

Tbe 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-

able to
DLTITIT & CO.,
361 Broadway, New York.
T EX X

Scientific American Supplement.

This 18 a separate .and. distinct publieation from
THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is publisbed
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, Archsology. Astronomy,
Cbemistry, Electricity, Light. Heat, Mechanical Engl-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
‘aecbnology, Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticuiture, Domfati¢ Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information pertalning to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Enmmmng Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
BRICAN 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.,
Pablishers SCIENTIF1I0 AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN 18 now sent
by pest direct from New York, with regularity, to sub-
seribers in Great Britain. India, Australia.and all other

"| British colonies ; to France, Austria, Belgium, Germany,

Hussia.and all otber EuropeanStates; Japan. Brazil, and
all States of Central and South America. Terms, when
sentto foreign countries, Canade and Mexico, excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
h¢ vostal 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 8ts., Phila., and 47 Rose St., opp, Duane St., N. Y.
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