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Inside Page, each insertion - - « 25 cents a line.
Back Page, each inseriion - - - $1.00 a line.
The above are charges per agate hine—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.

address in the
ength, 14, 16,18,
Each Saw is war-
ranted te cut bone four weeks without filing, and after
that to cut off an inch bar of iron. Best Polished Steel
Frame to fit either length, $1.08 each. Hardware dealers

We will send by mail, prepaid, to an:
U. %..12 Butcher Saw Bl4des of either
20, 22.24 inches, on receipt of $1.32

will furnish these goods at our prices, Show this to
your Butcher, it will save him much money.

MILLERS FALLS CO.,
93 Reade Street, New York

KODAK CAMERA

Makes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch. No focusing.
No tripod. Rapid Recmhnear

Lens. Phutograg
l moving objects an
be used indoors.

Division of Labor
-t)perator can finish
or

tory to be finished.
Morocco covered Ca-
mera, in handsome
sole-leather case.
- loaded forl00 p:emures,
For full description ;¢ - Kodak” see SCI. AM., Sept. 15, ’88,

Price, $25.00. Reloading, $2.00.

The Eastman Dry Plate & Film Co. |:

Rochester, N. V. 115 Oxford St London.
Send for copy of Kodak Primer with Koflak Photograph.

THE COPYING PAD.—HOW TO MAKE
and how to use; with anengraving. Practical directions
how to prepare the gelatine pad, and also the ani:ine ink
by whichthe copiesaremade; how toapply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, Ne.
43N, Price 10 cents. Forsaleat this office and by all
wéwsdealers in all parts of the ceuntry.

STEEL BALLS.)

For Anti-Friction Bearings, ot
est Cast Steel. rdened,

Grouud, and Burnished, from
-16 in. to 2 in. diameter.

In quality and density of metal,

in uniformity of temper, und in ac-

curacy and nicety of finish warrant- -

ed unequaled.

t't(?' Samples und prices on applicu—

ion.

Slm0nd s Rolllno-MachIne Co., Fitchburg, Mass.

VELOCITY OF ICE BOATS. A COLLEC
tion of interesting letters tothe editor ofthe SCIERTIFIC
AMERICAN on the question of the sgeed ofice boats, de.
monstrating bow and why it is that these_craft sail -
faster than the wind which propeis them. Ilustrated ;
with 10 explanatory dm.grams. Contained in SCIENTIFIG :
AMERICAN SUPPLEMENT, No.214. Price 10 cents. Ta :
be had at this office and from all newsdealers.

ATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb Lathes, date of July 1, 1994
Amerlcan Watch Tool Co.. Walthnm. Siaas.

JAMES B. EADS.— —AN ACCOUNT OF |
thelife and labors of this eminent engineer. Witha -
ortrait, Contained in SCIENTIFIC AMERICAN SUPPLE- ;
MENT, No. 59:2. Price 10 cents. To be bad at this
office and from all newsdealers.

OIL ENGINES.

For Printers, Steam Yachts, -
pumping water,sawing wood, -
making ice-cream,
ters, Mechanics. 1to & H.
-a }uel, Kerosene. No dust.,
! Automatic in fuel and water
.. ] supply. Illustrated Cata-

' -; lngue free.

notice in Sci. Am. Aug. 4,1888

92 Pearl St., Boston, Mass.

T0 BUSINESS MEN.

The value of the SCIENTIFIC AMERICAN as an adver-
tlsmg medium cannot be overestimated. 1ts circulation
is many times greater than that ef any snmllarrlournal
now published. It goes into all the ®tates and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. e wants eirculation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent inluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wanica you decide 1t is
for your interest to advertise. This is frequently done,

for the reason toat tne agent gets a larger €ommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.
For ratessee top of first column of this page, or ad-
MUNN & CO. Publishers,
361 Broadway, New York,

([EABLE

dress

AND FINE GRAY iRON ALSO STEEL
'i CASTINGS FROM SF’ECIALTE
FINE TINNING oS- PAT
oM SDEVLH‘B‘CGV FINISHING . A £
LEHIGH AVE. & AMERICAN ST PHILA.

PATENTS

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

In this line of business they have had forty-on: years
experience, and now nhave wunequaled facilities for the
preparation of Patent Drawings, Speciticatiors. and the
plosecutlon of Apphcaunm for Patents in the United
States. Canada. and Foreign Countries. .Messrs Munn &
Co. alsoattend to the preparation of Caveats. Copyrights
for Books. I.abeis, Reissues. /\ssignments. and 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 information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Doslgns Patema. Appeals. Reissues. Infringements, As-
w‘z‘nmegts. Rejected Cases, Hints on the Sale of Pa-

, etC.

‘We aiso send. /ree of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of seouring
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, near 7th Street, Washington, D. C.

N
N

Carpen- *
P.

See illustrated .

‘SHIPMAN ENGINE CO. :

87 Maiden Lane, New York.

Sectional Pipe Coverings,
| ASBESTOS BOILER COVERINGS,
H. W. Johns Manufacturmg Co.

SOLE MANUFACTURERS OF
H. W. Johns’ Asbestos Roofing, Building Felts, Fire-Proof Pnlnm, Liquid Paints, etc.

CHICAGO. PHILADELPHIA. LONDON.

COPPER TUBES.
SHLETBRASSBRAGT MR

Mentlnu this pa.per

THE GENERATION OF STEAM.—A
lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood, saw-
dust, waste as, natural gas, etc., described. II. The

in the construction of boilers.
tained
624 and 6:25.

With 14 figures

Price 10 cents. To be had at this office

and from allnewsdea]ers

Barnes’ Foot-Power Machmery

¥ Complete outfits for Actual Worksnop ;
Business. A customersays: ‘*Consid-
ering its capacity and the accuracy ef
your No. 4 Lathe, [ do net see how it

can be produced at such low cost. The

gant. I canturnsteadily for a whole
day,and at night feel as little tired
as if I had been walkmg around.”
Descriptive Price List Fre
w. & JOHN BARNES co

S cientific Jook (atalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO. Publishers Scientific American,
361 Broadway, New Ym k.

ICE-BOATS — THEIR CON STRUCTION
and management. With working drawings, details.and
directions in full. Four engravings. showing mode of
construction. Views of the two fastest ice-sailing boats
-used on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1, The same number also contains the rules and
t regulations for the formation of ice-boat clubs, the sail-

Generation of Steam. General prmcn les to be ohaefved :
on- .
in SCIENTIFIC. AMERICAN SUPPLEMENT, NoOs. -

velocipede foot-power is simply ele- .

199 RUBY ST., Rockford, Til.

ness.—A paper by P. H. Jacobs, reviewing the commer-

hints upon the subject.

AMERICAN SUPPLEMENT, No. 396. Price 10 cents.

be had at this otfice and from all newsdealers

\RX\_ TOR AN \W\ST OW \\L\\\\N:
- JENKINS BROS.

71 John St., New York. 105 Milk St., Boston.
21 North 5th St., Phila. 54 Dearborn 8t., Chicago.

| PETROLEUM FUEL.—AN ACCOUNT

. of the Pennsylvania Railroad’s experiments with the
Urquhart system of burning petroleum on locometives,

-road with coal oil as a fuel.
_AMERICAN SUPPLEMENT No. 613. Price ten cents.
- To be had at this oftice and from all newsdealers.

mg and management of ice-boats. Price10 cents.

Surface Giw
Pitch ki

STANDARD TOOL CO.

ATDEIOLIL, IMASS.

MANUFACTURERS OF

The Celebrated Chaplin Try and Center Square, Standard Steel Rules,
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved

4, Bevel Protractors, Dapth Gauges, Screw
Center Gauges, Hurdened Steel Squares,

Graduated Steel Squares, Spring Calipers,
Pliers, Straight Edges, etc.,, etc.

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.

25%
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The
Positive in its acnon

SAVING

THE MACKEREY AU'I‘OMA'I‘IO SEPRINRKLER

rm statk; Fire Alarm oper
Easily tested. No a
writers. The J. C. Mackey (o., 7680 So. Water St., Syracuse, N. Y.

ed by Electricity.
tendunce required. lsndor; sed PIYSU?\der-

IASBESTU FELTING WKS. |Hair-Felt
Cement Felting | Coverings
93 Malden Lane, N.Y. | For Heater, Steam & Water Plpes

The CUSHMAN Patent
3 Pinion Geared Scroll Chucks
with their latest improvements
are unexcelled. Made in all sizes
from 224 inch to 12 inch diameter,
4 and are sold by thetradeall over
I the world.

Nanufactured by

Hm ttord, Conn.

HOME-MADE ING UBATOR —PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been carefuliy tested and found to per-
form all that may be reasonably expected ; with direc-
twons for operating. With 4 figures. Coummed in ScI-
ENTIFIC AMERICAN SUPPLEMUENT, 630. Pricel0

cents. To be hadat this office and froma]lnewsdealers.

CARY & MOEN
DESCRIPTION 2o,

EUER"a STEEL.)PHNGS NEWORK 7Y
AMMONIA SULPHATE—A PAPER

by Watson Smith, F.C.8. describing Gruneberg’s appara-
tus and process fur making sulphate of ammonia. With
3 figures. Contained in SCIENTIFIC AMERICAN SUP-
PL1:MISNT, No. 566. Price 10 cents. To be had at this®
oﬂice and from all newsdealers.

PATENT

JACKET KETTLES,

Piain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

1

STEEL WIRE O

23& w2957

HAND, BURR & C
614 and 616 M arket St., Phllndelphla. Pa.

(;EOLOGY EXPLAINED IN ITS SIM-|
lest Form.—An irteresting object lesson in geolo y.
ontained in SCIENTIFIC AMERICAN SUPPLEMENT,

630. Price 10 cents.

Tobe hadat thisofficzand from
all newsdealers.

‘ The Cushman Chacli Co., |

SECTIONAL
INSULATED AIR

CUYERIHGS ]
;pfzﬂsﬂ i
UILER@RUHS’l

ANT ALL OYHER ©

‘j

HOT & COLD 5U° ‘FJ\EL:

PES e
mf&“sﬂiﬁ‘@ !

}Iﬁ

‘THC AMERIGAN BELL TELEPHONR.CD,

95 MILK ST., BOSTON, MASS.

- {Swees & Beowe Lo,

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 allknown

forms of Electric S8peaking Telephones in- -
“fringes the right secured to this Company :

i by the above patents, and renders each
individual user of telephones not furnish-
: ed by it oritslicensees responsible for such
‘uniawful use, and all the consequences
thereof and llable to sult therefor.

ERIE ENGINE WORKS “astuiaerossns sy
STATIONARY-PORTABLE-AGRICULTURAL - ENGINES
STATIONARY-PORTABLE -VERTICAL-BOIL RS,

[=
The ﬁUTOMATIC cUT OFF BALANCE VALYV
igheat duiy economy. and durabllity guarantes
henix 1von Co. Trenton, N. J., M'f'1s.
BN ANWINKLE Aol Dby SN, Y.

RUBBER MA

JoBN H. CHEEVER, Treas.
Summer 8t.,, Boston; Post & Co., Cin., O.
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RUBBER BELTING, PACKING,

Oldest and lLargest Mnnnfucturers in the Umted States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Al Bralxe HHXose
A SPECIALTY.

RUBBER MATTING, _
. AND STAIR TREADS.
\FW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

Branches :(—W. D. Allen & (0., 151 T.ake St., Chicago;
European Brauch Pickhuben'5 Hamburg (Frexhafﬂngebiet). @ermany

HOSE.

TS,

308 Chestnut St., Phila.; 52

AMERICAN, INC.

(YO[NG INTO THh. POULTRY BUbI--'

cial aspects of poultry raising, and giving many useful |
Contajned in SCIENHF{O -
0

and also of the experience of the Grazi-Haritzin Rail- -
Contained in SCIENTIFIC }

SYRACUSE MAHH\BLE AONWORKS

NS PROPTF

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction or the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN~
‘TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
) ceuts. To be hai at th)s ofﬁce aud of all uewsdealers
PERTLCINX

AUTOMATIC CUT OFF ENGINES Tousies

{HARLIFA CTURED UPON SCIENTIRIC AND PRACTICAL PRINCIPLES
ALL ENGINE C0. ERIE Pa.

| WORKING MODELS o, xmermental
or wood, madetoorderby MASeN & RAUCH, successors
J. ¥. Werner, 62 Centre Street, New York.

ICROSCOPES

Barometers, .r’?. ufu,,uu,a.‘ur Oxntjits
fastes e H.wabnsley &
Il us, price lls€ free.

TeleSCO es‘ mzerla-
oles, La];wern St
vy Amatenrs, Fiel
Co. Philada.,Pa.
Send fur Special Bargain Lists.

THE NEW CROTON AQUEDUCT —
Detailed description of the great aqueduct now helnﬁ
i constructed to increase the water supply of New Yo

. mtir and also ef the great dam which it is preposed to
- build across the Creten River, atQuaker Bridge. With
_engravings and 4 map. Contained 1 SCIENTIFIC AMERT-
- CAN SUPPLE¥MENT, No. 5.38. Price 10 cents. To be
~had at this office and from ail newsdealers.

fShepard s New $60 Screw-Cuttmg Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.

l.athes on trial. Lathes on
Pavment.

send for catalogue of Outfits
fer Amuteurs or Artisans.
Address H. 1,, SHEPARD,

AGENT,

134 lms[ 2d Sllept,
Cincinnati, Ohio.

1 Gap La lh(li,l |125.

THE

Scientific Qmerican

ESTABLISHED 1846,
The Most Popnlar Scientific Paper in the World.

Only $3.00a Yem yincluding Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is publisted 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 uachinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Te egraphy, Pbotography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

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-
lisbers; six months, $1.30: three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully pluced 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, drafts, etc., pay-

able to
IMTITIT & CO.,
361 Broadway, New York.

'I‘HE

Scientific American Supplement,

This is a separate and distinct publication from
' TH: SCIENTIFIC AMERICAN, but is uniform therewith
- in size, every number containing sixteen large pages full
_of engravings, many of which are taken from foreign
i papers, and accompanied with translated descriptions.
: 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
Useful Arts, embracing- Biology, Geclogy, Mineralogy,
Natural History. Geography, Arch:eology. Astronomy,
Cheniistry, Electricity, Light. Heat, Mechanical Engi«
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing industries, Sanitary En-
|gineerinz Agriculture, Horticulture, Domestic Econo-
t my, Biography, Medicine, etc. A vast amonnt of fresh
+and valuable information obtainable in no other pub-
- lication.

'} T'he most important Engineering Works, Mechunisms,
-and Manufactures at home and abroad are illustrated
and described in the SUPPI EMENT.

Price for the ScrriL:MeNT 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. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENT1FIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty lurge quarto pages, equal
- to about two hundred ordinary book pages; forming a
-large and splendid Magazine of Avchitecture, rich-
‘ly adorned with elesant mlates in celors, and with other

flne engravings; illustrating the most interesting ex-
lamples of moudern Architectural Construction and

- - allied subjects.

A special feature is the presentation in each number
- uf a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.
The elegance and cheapness of this wmagnificent work
have won for it the Larzest Circulation of any
Architecrural publication in the world. Sold by al
newsdealers. $2.50a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS.

HE ‘‘Scientific American is printed with CHAS,
ENEU JOHNSON & CO.’S INE. Tenth and Lom-
hard Sta., Phila., and 47 Rose St., opp, Duane St.. N. Y,
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