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To his wn interest. who deals in Arms and Ammunition. or who -hwtu Rifle
Pasol, or Shot Gun.and bas no¢ s copy of IDEAL HAND HUOK, No.T.A.
)(I‘ 3 of .oln in famatGon. Just out. (Menton Bejentiflo Amereu. BR
and send for 0oe FREK 1o sll countri es. Send mamps fur postage.
IIDEAL Mr (-. CQ., Drawer A, New llnven. Ct.. L. 8. A

THE BLISS

School of Electricity

Bliss Building, WASHINGTON, D. C.

The only Institution teaching praetical Electrical En-
Fmeeung exclugively. Laboratory equipment excel-
:nt. Instruction the best. Catalog on application.

Howard Chainless
The first man in any town who one will be
Allowed an agert’s discount and offered an agen-
a.wbmbyh fgots commissions that wnldplyl‘ct
‘whocl, or at leastreduce the cost. Address
HOWARD, 771 Summer Av,, Newark, N.&

_ Bcientific American.

$50 Buys
‘| The Highest
Grade, Best
Made

[Machine
Ever Offered.

side guide.

cular free.

THE HARTFORD TYPEWRITER CO.,

THE HARTFORD

Newand important features:
Type-bar made wide,
Aligonment perfect.
Ribbon moves crosswise and
lengthwise automatically.
action tbe lightest made.
Everything guaranteed. Cir.

with

Key 54

1 LAUREL ST., HARTFORD, CONN.,

ICS.

OPEN rUuFT "PUB.CO. CHICAGO

RELIABLE MAN to handle Agents for Telepbone
Tablet, Pays 85,000 a year. Inclose stamp. Vic-
tory Manufacturing Co., Cleveland, Ohio.

MACHINES. Corlian Engines. irewers’
nml RBotrlera’ Minchinery, THE VILTER
Mra. .Co., §99 Clintou Street, Milwaukee, Wis.

UY TELEPHONES

That Are Good--Not Cheap Things
The Wayne County Telephone Co., Fairfleld, Il1,, have
purchased and installed a full VV'estern" equlpment
to take the hce of & so-called “genuine Hunnings»
outfit, which latter failed to work after ashort use.
Hundreds of similar cases may be clited affecting the
apparatus of nearly all so-called competitors.
WESTERN TELEPHONE CONSTRUCTION CO.
260 South Clinton Street, Chicago
The Largest Manufacturers of Telephones in the U. S.

Portable X Ray Apparatus

Our No. 2 Outfit for Physl-
dans, Professors, PhoeoYm
hrs, and Students. Complet. 1n
candsome case, including coll,
condenser, 2 aet.a tubes, battery
etc ricé, $13, net, delivered
. 8. Guaranteed highest

clnss apparntus

F. ). PEARSON MFG. CO.
Main & Locust Sis.,
St. Louis, Mo.

RAY CSAMERA

Bolninn mhmwmu 'l'.ht(lul

A \HINTH AND EXPENSES j exper-
lence un eeaeur position permanent; self
seller. Pease M f. Co., Cincinnatl, Ohlo

MAGIC: ANTERNS WANTED Sr°cxes "e‘:‘.
ARBACH & CO. 809 Fllbort St.PhlIl.Pu
CONTRACTS WANTED.

To_ manufactare Hardware S alties, Pat’d Novelttes
and Sheet Metal Stamping. g Mfg.Co., Racine,Wis.
DRllls for Bicycles, muchinery, Jewelry—all kinds
ot wark, Bpecial Machine Work, Patterns,

Castings, etc. Gears in stock. Send 2c. tor catalomxe
Circulars free. GARDAM & SoN, 96 John St., New York

Pattern Maker's Gougea,rWood'-
BROS. workers’ Chlsels.Go ¢8, Turning

ce List.
steel. Bodk Ehot ROS. Mlllbury. MASS.

TURBIN

] S EXPERIMENTAL WORK. EMALL MACHMERY
E;I’ﬁff(:‘h‘t‘?‘g H-ﬂ‘%ll‘.r-lm BTENCIL WORKS 100 MASSAU 8T W.T.

BUCK
CAST

WATER WHEELS.
BEND FOR PAMPHLET.

JAMFES LEFFEL & ©0.,
Springfield, Ghis, . 8. A.

* nmu.rdllu

uﬂ“‘hm #clid piece oflron or lp-nal';-m body,

h T-n I:eur » the

3 :s.- 1053 b m Bample compiets and mailed ?uidvl\hub
plun-orl Birgllnl for L5, 2 for 26¢, 81,25 Dox. AGENTS.

& Bro., Dept. Ko, 14766 Cortlandt 8i,, Kew York.,

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed b
the use 0f Crookes tubes as asource of excitation. A
about Crookes tubes. Scmvrurl(‘ AMERICAN SUPPLE-
MI:NT‘ Nos. 181, 189, 238, 243. 244. 792,795,

03, 980, 1010. 1054. 1065- }2&1, also
SCIINTH‘IC AMERICAN. . 8 snd s vol. 1.
These profurely lllustmted SUPPLEME\I‘TS contain &
most exhaustive series of articles on Crookes tubesand
the expenmemsaerformed with them. A mong them wiil
be found Prof. Crookes’ early lectures, detafling very
fully the experiments which so excited the world, and
which are now aguin exciting attention in connection
with Roentzen’'s photography. Price 10 cents each
‘I'0 be bad at this office and from all newsdealers.

£ FRINLINS MLES 5 Vg

MINI.!"N:TI.IIER OF
Brau Iron,Steel & German Siiver
208 Ql-

rausderptin 1a. | SCREWS
R AMS THE Double Acting Rams

open the valves as well as
shut them off with the power of the water.
More water raised in proportion to waste
than any ram made. o stopping.

€. Hodgkins & Sons, Marlboro, N. H.

Towers, Tanks and Tubs
PATENT SECTIONAL
ALL IRON TOWERS

PLAIN

ALL WOOD TOWERS.
ELEVATED TANKS

for Automatic Fire Sprinkler Plants,

Louigiana Red Cypress Tanks
a Speclalty.

W. E. CALDWELL C0,,
219 E. Main Street,
LouisviLLE, Kv., U. S. A.

Twelfth Ediizon »~»ow Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA OF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES..
Prlce.SB.DD In CIolh $6.00 in Sheep, $6.60 in Halt

orocco.. Postpaid.
THIS great

work hasnow
been on the mar-
ket for nearly
8ix years, and
thedemandforit
hag been 8o great
that tweive edi-
tions have been
called for.

{t is entirely
distinctfromthe
ordinary receipt
book in being
thoroughly up
to date.

The work may
be regarded as

the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the -
world; the information given belng of the highest
value,arraneed and condensed in concise form,
convenient for ready use. Almost every inquiry
that.can be thought of, relating to formu:se used
in the various mnmlmcturing industries, will here
Le found answerer.

Those who are Lngaged in almost any branch
of industry will find in this book much that
is of ‘practical value in their respective call-
ings. Those who are in search of indepe ndent
business or vmpioyment, relating to the home

facture of salable articlee. will find in it
ho of most excellent s\miom.
Send for descriptive ¢i

i Family Ice Machine

Experimental & Model Work

E. V. BAILLARD, 106 Liberty Street, N. Y

TELE P “ 0 N Es Send postal to manufacturers

M . lfm' s{' eir lstes'lt‘h é"“:riﬂ.oﬁs
d de: tions with lowel rices. 8
'ia“uw'fvp(,‘(’)., 211-213 Ihmdolpph Street, Chicago.
or SURVEYING taught
08100 &

Dﬂﬁua“""a by lnull. .Eam &0 to

month. Positions secur: tamp for cnw-
logue. Black Cor. Sclwol, Pnterson, N. J.

DEAFERVREORATOR. -

Deafnesson Birtetly Belentifie principle. Batisfaction guarantesd.
Circolars fres, EAR VAPORATOR CO. 196 LaSalle 8i., Chlsage.

MANUFACTURE OF STARCH FROM

Maize.—By J. I<riegner. Kull details of the process.
With one illustration. Cont:ined 1n SCIENTIFIC AMFR-
ICAN SOPPLEMENT, No.101:2. Price 10 cents. ‘I'o be
bad at this office and from 8il newsdeulers.

Vé 5 WL ﬂ ADVA 1
ol o9RR S ] W -Bbq.‘,F.un 17 ,”T T “‘E ﬂrg
;;'1.““ ] no“‘% X ' SuBjgveraih

ROSE POLYTEGHNIG INSTITUTE

Terre Hante, Ind. School of Englneerlng
Mechanical, Electrlcnl Clvll Engineering, Chemical
Courses. Well endowed. Extensive Shops and Foundry.
Modernly equipped Laboratories in L departments.
Expenses low. Address, C. L. M Iua, President
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PROPOSALS.
DEPARTMENT OF PUBLIC WORKS,
Sydney, Australia, June 30, 1896.
SUPPLY of 150,000 tons of steel rails
and other Permanent Way Materials
to be Manufactured in the Colony of
New South Wales.

Offers are herehy invited by the Government of New
South Wales, Australia, and wiil be received by the
Secretary for Public Works in Sydney, and the Agent-
General for New South Wales in London, up to 11:30
o'clock on the 30th day of December, 189, from per ons
willing to contract for the supply of 150,000 tone of
steel rallsand the necessary quantity of kish-plates,
Fish-bolts and Spikes. manufactured in the Colony of
New South Wales, out of iron ore and other neces-
sary minerals the natural product of, and with coal,
coke, or other fuel, smelted, gotten and raised within
the said Colony, upon the Terms and Conditions which
can he seen at the Offices of the Minister for Public
Works, Sydney (or the Agent-General for New South
Wales, London),

J. H. YOUNG,
Minister for Public Works.
«« THE =« =«

- ESTABLISHED 1545,
TheMost Popular Scientific Paper in the World

Only $3.00 a Yenr, Including Postage.
Weekly-=-52 Numbers n Yenr.

This widely cirvenlated and splendidly illustrated
paper i8 published weekly. Every number contains six-
teen pages ot 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,
Chemlstry, Flectricity.Telegraphy, Photography, A1chl-
tecture, Agriculture, Horticulture, Natural History,
ete. Cc lete list of Patents each week.
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for loventors.

the prosecutivn of App!

Designs, Patents,
Assignments. Rej
Patents, etc.

Patent Laws, sbowlng t
Patents io all

BRANCH OFFICES. —
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ATENTS!

MUNN & CO
with 5y publleatlon of the BCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act a8 Solicitors of Pateuts

In this line ol business they have had marl}/ Fifty
experience, and now have unequaled facilit
ghe prepnratlnn of i’atent Drawings. Speclficatlons, and
g f dcﬁtlons fém ate
nited States, Canada, ant 'oreign Countries.
gunn & Co. also attend Lo tbe l&lz-epnrm.icm of Caveats,
Copyrights for Books, Lubels,
and Reports on Infringements of Patents.
intrusted to them is done with special care and prompt-
nesu. on very reasonable terms.
hlet sent free of charge on application, con-
tamln mﬂ information about Patents and how to
cure them; dlrectlons concerning Labels, Copyrights,
Appeals,
ected Cases.

We also send, free o ﬁcharoe a Bynogsrs of Forelgn
e cost and met
the principal countries of the world.

MUNN & CO., Soticitors oF PaTenTs,

361 BROADWAY, NEW YORK.
No. 622 and
Bullding, near 7th Street. WASBIVGTON n.C.

in connection

es for

Patents in the
Messrs.

issuea, Assignments.
All business
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Relssues, Infringements
Hints on the sale of

od of securlng

MN&MMNMMM

624 F Street, Puclﬂc
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removed without

AW PABER

Manafactory Lstablished 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.
Mauufactory Established 1761.

DIXONVS Write the Smoothest and
Last the L.ongest.
-American Graphite Mention BCIENTIFIC AMERIOAN

PEN c I Ls and send 16 cents for samplea

worth double the money.
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N.).

THE BICYCLE: ITS INFULENCE IN
Heath and Disease.—By G. M. Jammond. M.i). A val-
uableand interesting paper in which the subject is ex-
haunstively treated from the following etnnd@omu
The use of the cycie by persons In heaith. 2. The useof
the cycle by gersons eared. Contained in SCIENTIRIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
Tobehadatthis ofice and from all newsdealers.

The Edison Phonographic News

tells where and how you can procure cheaply

"|A PHONOGRAPH or A KINETOSCOPE

the great money-earnlng wonders. Sample copy 10c.
THE OHIO PHONOGRAPH CO., CINCINNATI, O,

They have n tone that's
all their v . . . . .

THE NEW 255 ‘of excei-

DEPARTURE 522
BELLS 1%

Made in 16
dlﬂerant Mﬂes

houkl!'rlt tu 'i‘ll K ana‘. IIE-

PALRT C(l-.
210 nﬂh Ma i Teel,
Biristol, Conn., U, =. Al

NEW LONDON ——==-
WORCESTER,

BOSTON,
VIA

530 p.m.
FROM

PIER 40, N.R.,
EXCEPT SUNDAYS.

THE DIRECT RQMTE FOR
WATCH HILL AND BESCK ISLAND,

Ice, etc., in a few minutes, $10 and u
to prepare one’s self soda water, u

Filtera. 31 25 and up. Cookers, $1. Seltzateurs
andup. L. DERMIGNY, 126 W. 25th 8t., N. Y
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© 1896 SCIENTIFIC AMERICAN, INC.

Terms of Subscrintion.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year - 52 numbers—
postage prepaid, tn any subscriber in the United States,
Canada, or Mexico, on receipt of ‘"hrce Dollnrs by
the publishers; six months, $1.50; 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. MongQy carefully placed inside
of envelopes, securely sealed, and cnrrectly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make al) orders. drafts, etc., payable to

MUNN & CO., 361 Brondway. New York.

_—Q_
Scientitic Qumerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is unlform therewith in
slze, every number contalnineg sixteen large pages full
of engravings, many of wnich are taken from foreign
papers an¢ accompanled with trauslated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT i8 published
weekly,and includes a very wide range of contents. It
presects the most. recent papers by em‘nent writers in
all the principal departments of Science and the Useful
Artg, embracing Blology, Geology, Mineralogy, Natural
History, Geography Arch&olory, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Englneering,
Steam and Railway Eneineerleg, Minlng, Ship Building,
Marine Englneering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Aerlculture,
Horticulture, Domestic Economy, Blog phy.Medicine,
etc. A vast amount of fresh and valuable information
obtalnable in no other publication.

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

Price for the SUPPLEMENT. for the United States,
tapada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
nrder, express money order, or check,

MUNN & CO., 361 Broadway, New York,

4
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Butlding Editron,

THE SCIENTIFIC AMERICAN BUILDING EDITION 18
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages. forming a large and
splendld Magazine of Architecture, richly adorned with
elepant plates and other fine engravings: lllustratiog the
most interesting examples ot modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of a variety ot the latest and best plans for private resl-
dences. city and country, including those of very mod-
erate cost as wel) as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans. Descriptions, Logcations, Estimated Cost, etc.

The elegance and rheapness of this magnificent work
have won for it the l.nrzest Cirenlintion of any
Architectural publication in the world. 8Sold by ali
newsdeaiers. $2.50a year. Remitto

MUNN & CO.. 361 lh'omlwny. New York.

Txp ort 3 E dition

of the SCIENTIFIC AMER:CAN. with which is incor-
porated *“LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the BCIENTIFIC AMERICAN {8 pub-
lished monthly. and is uniform in size and typography
with the SCIENTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely iflustrated It is the finest
sclentific, industrial expo t paper published. It clrcu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South Amerlea, Spaln and Spanish possessions
—wherever the Spanish language is spoken. THE 8cCi-
ENTIFIC AMERICAN EXPORT EDIiTION bhas a large
guaranteed circulation in all commerclal places through-
out the world. $300 a year, postpald, to any part of the
world. Single copies, 25 cents.

§¥ Manufacturers and others who desire to secure
forelgn trade may bave large and handsr.mely displayed
announcemen‘s publlsbed in this edition at a very
moderate cost. Rates upon application.

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