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Inside Page, each insertion - - - = 73 cents a line
Back Page, each insertion « - - - $1.00 a \ine.

The above are charges per agate line--about eight
words per line. This notice shows the width of the line,
and isset in agate type. Enuravings 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. :
in¥ to appear in next issue. H

GRANVILLE M. BREINIG

NEW YORK.

BrREINIC'S

GENERAL AGENT & SUPERINTENDENT.
OFFICE 24 O PEARL 7. JMANLFAGTLRERSe) B IY

'WHEELERS PATENT WoOD FILLER..

LiTHOoGEN
AUAPTED TO ALL CLIMATES £SPECIALLY MARINE EXPQSURLS,

PRINCIPAL OFFICE
NEW MILFORD. CONN.
CHICAGD OFFIZE & WAREHQUSE
EAST RAMOOLPH ST,

SiuicaTe [PAINT.

V.Y V. YV _V_ V.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD W5dD FREE T ANY ADORESS.

TATA A" A ATAY L

‘Wanted 50.00 Sawyers
SAw and Lumbermen to SAws
send ustheir full address_for a copy of Em«
A erson’s Book of A WS, new 1590 edi- A
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
WWoudertul effect upon improving their qual-
ity and toughness, euahlln us to reduce
s Tices. Address EMERSON, SMITH s
= CO. (Ltd.), Beaver Falls, Pa.

LUME IAS™ ¢

CATALPGUE FRER

OVERMAN WHEEL GO., MAKERS,

CHICOPEE FALLS, MASS.

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.
A. G. SPALDING & BROS.
SPECIAL AGENTS,
CHICAGO. NEW YORK. PHILADELPHIA.

V5,876,502 .
380.32 24,076X2,3743-16 o g
46? u The COMPTOMETER
solves rapidly and accu-’
rately all arithmetical problems. |
Operated by keys. Saves 60 perct. ’
of time. Entire relief from mental
strain. Adapted to all commerciaj :
accounting and scientific compu- '
tations. SEND FOR CIRCULAR. .
FELT & TlRRANT UFG. C0., 62-56 lilinois St., Chicago. :

2.8¢ 19,763, 459—36 ,135
17 53

POPE MFC. CO. y 77 Franklln Street BOSTON.
Branch Houses: 12 Warren St., NEW YORE, 291 Wabash
Ave., CEICAGO. Factory, RARTFORD, CONN.

If you want the SIMPLEST and BEST

GATE VALVE

for low pressures (below 60 1bs. )whether for

ELECTRO MOTOR. SIMPLE. HOW TO,
muake. ByG.M. Hopkins.—Description of a small electro .
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with

i Steam, Gas, Water, ll, o Thick Fluids,
advantage by a current derived from a hattery, and g & "
which would have sufficlens power to operate a f00t| }}';‘;?“i’f,ﬁ“io?iﬁ mg:aﬁn less %%u:% u;;;e gé;lllelr
lathe or any macbine requiring not over one maun power. .

Gate Valve. Write for Catalogue.

The Lunkenheimer Brass Mfg. Co.

With 11 ﬂgures Coutamed in SCIENTIFIC AMERICAN
SUPPLKMENT., No. 641. I’rice 10 cents. To be had at
thls UTHLE and from all newuuealeru

THE{ ()1’1 NG PAD. —H(J\VT(J MAKE
and how tiuee; with anengraving. U'racties directions
hiw Lo prepare the gelaine pag, and alen t he aniiinnink
by which tLe copled are made; how to apply the wrirten
letter to the pad; how to take off copiea of the letter.
Contained in BCUAN TIFIC AMEHIOAN STPPLEMEX T, NO.
4:3%. Frice 10 centa. Forsale at this office and vy ail

—FOR—
o Underground Steam Pipes

A. WYCKOFF & SON,

116 East Chemnng Place,
LLM]I!A. N. Y.

Two staves removed to showlinin

15- 17 E. Sth Sr., Clnoinnau, 0.

'SMALL ELECTRIC MOTOR FOR AM-

ateurs,—By C. D. Parkhurst. Description in detailafa
small and” easily made motor powerful enough to drive
aten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in SCIEN-
TIFIO AMHRICAN SUPPLEMENT, No. 767. Price 10
cenm TO be had at thls oﬁlcean& from al] newadeﬂlera.

Castings
and materi-

hurst Sew-
ingMachine
and an
Motors.

heol |
: and College

Experimental Dynamos. E]ectrovlatmg Dynamos.

| Electrical Supplies. Send stamp for catalogue,

N PALMEI{. BROS., Mlnnus, Cnnn.

teurs.—By C. D. Parkhurst Descnpnon of avery sim-
ple and effective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. Lonmmed in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents.
thisoffice and rrom all newsdealers

MACEINE TOOLS
Engine La.Lhes, Foaners, Shapers, Tureet )
Lathes, etc. T Seid for Cotrlogue,

The llendey Mach. Co, 'Iorrlnzmn, onn.

between ineide and outside staves.

{TESTIMONIA L.
Waotchmeakers® Tools, ete.

Engine was .\‘wt U2 and Started by eur Printed Directions.
Chicago, Iil., 86 North Clack 8t., Sept. 17, 1890.

Charter Gag Engine Lo Sterling, I
GENTLEMEN :—The No. 1 Charter, with Gasoline At-
tachment, purchased of you in March laat, %lls the place
for which' it was bought_in every respect. My work be-
ing light, I hare not used mere than one-feurth of the
power it is capakle of supplying, but huave no doubt from
what it dees now that I can e¢all on it for all the work you
claimed it would do and then have enough left over for
the map * with ax to grind.’” The expense of running
is also fully inside of your ¢laim, and without exception,
it requires the ieast care of any engine of which 1 know

Yours truly. S. A. DA

newsdeners in all parta of the coualry.
WwW.

“You press the button,
we do the rest.”

87 Maiden Lanc, New%ork.

JORNS’

ASBESTOS SECTIONAL PIPE GOVERING.

A Non-Conductmg Cmrermg for Steam and Hot Water Pipes, etc.
READILY ATTACHYD OR REMOVED BY ANY ONE.

ASBESTOS BOILER COVERINGS.

We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the Uniled States.
E. W. JOHNS MANUFACTURING COMFANY,
SOLE MANUFACTURERS OF
H, W. Johms® Asbestos Millboard, Sheathings, Building Felti, Fire-Proof Paints,
iquid Paints, Asbestos Roofing, e

OHICAGO. PHILADELPHIA BOSTON.

Seven New

Styles and éb S5
i = N A
Sizes UFFEL&ESSERC iyi
ALIL LOADED WITH NEW YORK.
Ve, ! Lavals, T its, 1
Transparent s U:(?pfi enr sl erﬂﬂff t?ff
Films. matie Cimpasaes, Hund Tav-

ely, Angle Mirrnrs, Planime- ||
ters, Pantosraphs, Ii‘.nmnnom'lj |
A

For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Cataloque. ROCHESTER, N. Y.

WooDEN TANKS
LARGE WATER TANK
PLANS &‘]_SPEC!ALTV
SPECIFICATIONS FURNISH

Shde Rules, Leveling Huds, || 1
S N Poles, Cheing, ele,
.- Catalogne an appileation,

THE ADDER

FOR HA\LHOA
J waTER WOR
MILLS , FARMS &¢.
COMF‘LETESYOCK of

{YPRESS LUMBER.

PO RN ATIoNS BT OWERS, EC LOWELL&CO One~guarter actual size. .
Ne 27 EMANST LoutsvlLLE Ky, Wil add any
. sumber ofcdl-
umns of fig-

ures, one, two
or three col-
umns at a
time, with
positive ac-
curacy. It

St:lemmc Bouk [}atalugue

RECENTLY PUBLISHED.

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

MUNN & CO,, Publishers Scientific American,
361 Broadw:nv, New York.

THEAMZRIGAN BELLTRLEDBONRCD

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 itslicensees responsible for such

SAVES TIME,

its resulls are immediate, always reliable and
correct. Economy of money, trouble

AND BRAIN LABOR

is achieved by this ingenious little machine,
which must be seen to be appreciated. Price, $7.
Send for descriptive circular and testimonials to

WEBB’'S ADDER CO.,
58 J Cedawr Street, New York.

PATENT JACKET KETTLES

Plain or Poreelain Lined.

Tested to 100 b, pressure. Send "for Lists.
BARROWS.SAVERY CO.,

8 Front & Reed Streets, Philadelphia, Pa.

o N\'l\‘%

:THE STEAM ENGINE; ITS PRINCI-

ples, its developmeut. its future and { 0. —A -
per by N. Dickersor, giving an outline of the history
of the steam en pine, discussing the principles upon
whieh It operates and which limit its capacity. With2
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 eents. To be had at this
office and trom all newsdealers.

LITTLE FRERCULES DRILL CHUCK
Has eccentric rotating, self-grip: P‘]llg Jaws,
which hgid strongest when work-

ing hardent,

- levemge.
3 of best steel, hardened, The
moat powerful, accurate, und

COMNEIDA MFC. CO.
ontibAr NV .CuC8! A,

A pamphlet of Information and ab—
stenet, of the laws, showing 1iow to
\Ohtnm Patents, Cavents, Trade,
Marks, Copyrights, sent free,
Addres MUNMN & GO,
361 Hroadway,
New Yark.,

and Exnerimenml
Work. New inven-

WORKING MODELS

Working drawings made. Aug.Zaubitz,48 CentreSt.. N.Y -

unlawful use and all the consequences
thereof. and liable to auit therefor.

AND FINE GRAY IRON ALSO STEEL
EABLE % CASTINGS FROM SPECIAL

£RNS

FINE TiMNING 2ol ITE
SDE"'“"&cot FINISHING .~ APy LTLT
LEHIGH AVE % AMERICAN ST PHILA = ™

THOMA

ERFORATED
CoaL:ORE Sepa
" JIGS % STAMP BATTERIES

__HARRINGTON & KING PERFORATING @ CHICAGO.

M

RATORS, REVOLVING A+ SHAKING SCREENS.
v if MILLING & MINING MACHINERYsscoistrs.

NEW YORK OFFICK, 284 PEARL STREET,

© 1891 SCIENTIFIC AMERICAN, INC.

alsfor Park- -

To be had at

| !wm READ & SONS,

The larger the :
driil, the more powerful the -
All werking parts .

durable chuck in the market.

tions worked out. Smull machinery built in iron or brass. -

ETALSMINING SCREENS)

(s Electric Elevatar

—ALSO—

Manufacturers of the Standard

Hydraulic Passenger and
Freight. Steam and Belt

. ELEVATORS,

Otis Brothers & Co., i
; 38 Park Row, New York:

n
"ib][*NTIFIL AMERICAN SUP]” L Fi-
MENT, Any degired back nuraber of Lhe S3CTENTIFLC
MIHLI(‘AN BUPPLEMENT oun ba had ab thls ofMioe thr
10 eetits,  ATao to be Lad ol newsdealevs in wil parts 6l
tha ceum:ry.

JELEVATORS.

L S GRAVES 530N Rocn:e'rsh H.Y.

0N, ST LOUIS.

NEW MAIL

New Grade, $100.
CUSHION TIRES 2nd TANGENT
SPOKES.

GRAVES

PASSE uEFt REIGHT

' Handsomestand Best Diamond

| Safety

Send Jor Catelogue zmd Second~
Hond List.

Also Sole New England Agents for

LITTLE GIANT

PRICE, $£35.00.
Ouly Bcey's Safety with a
' Spring Fork, preventing in-
jury to youug riders from
jar and vibration,

107 Washington St.
BOSTON, MASS.

TITE -

Scientific Qumevican

ESTABLISHED 1546,
 The Most Popular Scientific Paper in the World

- Only $3.00 a Year, Including Postage. Weekly
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six~
teen pages of useful information and a large number ot
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, Natural History,
cte. Complete list of patents each week,

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—62 pumbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; 8ix months, $1.50; three months, $1.00.

Clubs.—8pecial 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 placed inside
of envelopes, securely sealed, and correetly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
—_—
THE

Scientific dmerican  Supplement

This i8 a separate and distinct publication from THE
SCIENTIFIC AMERICAN,but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is8 published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch@ology, Astronomy, Chemistry
. Electricity, Light, Heat. Mechanical Engineering, Steam
. and Railway Engineering, Mining, Ship Building, Marine
i Engineering, Photography, Technology, Manufacturing
! Industries, Sanitary Engineering, Agriculture, Horti-
i culture, Domestic Economy, Biography, Medicine, etc. A
vast amount of fresh and valuable information obtain-
able in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
: and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AMER-
ICAN 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 Brendway, New York.
Publishers SCIENTIFIC AMERICAN.,

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’AND BUILD.
ERS’ EDITION i8 issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages; forming &
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting exampler?
of modernarehitectural construction and allied subjects.

A special feature is the presentation in each numbet
of a variety ot 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, togetber with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won forit the Largest Circnlation of any Archi-
i tectural publication in the world. Sold by all newsdea -
ers. $2.50 a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEDU JOHNSON & CO.S INK, Tenth and Lomburd
8ts., Philadelphia,and 47 Rose St.,opp. Duane, New York
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