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The A B € of the X Ray

One volume, 12mo, cloth and gold, 75 cents;
paper, 50 cents.

The first primary work on the subject. A
book for the p eogle. The authorof “A B
C of Electricity ” (1 vol. cloth, 50c.) showed
clearly in that work his ability to explain a
technical subject for the layman who knows
nothing of scientific terms. He has written
this work about the X Ray in his usual clear
and simple style, and a wide circulation of
this highly useful book is as<ured. The text
is beautifully embellished with fine engrav-
ings, and nothing is omitted that will give
the public a clear knowledge of this re-
markable discovery of Prof. Rntgen. The
public would do welltosecure both of these
important works by this author. Sent
postpaid by the publishers on receipt of
price.

American Technical Book Co.,
43 Vesey Streets New York.

T0 BUSINESS MEN

T'be vatue of the SCIENTIFIC AMERICAN as an adver-
tising medium annotbe over: ted. Its cir
Is many times greater tban that of any similar journal
nrow published. Jt zoes into all the States and T'errito-
ries, and 18 read in all the principal libraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he bas when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising apent infl you to itute some
other paper for the SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to adveitise. This is frequently done for
the reason that the az¢'nt gets a larger commission from
the papers having a small circulation than {8 allowed on
the SCIENTIFIC AMKRICAN.

For rates address

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

lon

D EFIANCE MACHINE WORKS

ANCE . OH10.U.5.A.
4 BUILDE.RS OoF

“HUB, SPOKE;"
WHEEL BENDING,

"WAGON CARRIAGE .
X AND HOOP 1
MACHINERY, |

SEND FOR CATALOGUE
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THE SUBMERGED PIPE LINE ACROSS

‘the Willumette River at Portland. Oreuun —Br K. and
A. 8. Rifie. Descripiion ot a line of 28-inch cast iron
submerved plpes tnrmmg&(:ruon of the main line con-
structed during 18% and 1 to supply the city of Port-
land with pure water from Bull Run. a mountiin stream
thirry miles distant. With 18 illustrations. Contained

n SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019
and 10:20. Price 10 cents each. ‘I'v be had at this
offi ce nnd from al) newsdeulers.

The * Knapp "' Electric Motor %%

Best at the price. Does
wonderful work.
with pullelg

Fitted

for running

to cked in box
with' four inch fan and

batte t
d
er

elements to pu
KNAPP ELEGTRIB & NOVELTY CO., 45 Warren St., N.Y

in tumbler, with fgll di-
UY TELEPHONES
That Are Good--Not Cheap Things

The Globe Telephone Co., Winchester, Ky. e or-

dered a full equipment to be put in place of tf]e “Koko-

» be use the latter operated so poorly that patrons
refused to pay rentals.

Hundreds of similar cases mady be cited nﬂecuna the
apparatus of nearly all so-called competito!

WESTERN TELEPHONE OONSTRUCTION co.
260 South Clinton Street, Chicago
The Largest Manufacturers of Telephones in the U. S.

They have n tone that's
nll theirawn . . . . .

THE NEW &3 %7 st

ard of excel-

DEPARTUR

Do You Know—What?

That the B8CIENTIFIC AMERICAN bas been published
by MUNN & CO. fifty years? that it is the best, the
most popular, and bhas the larRest circulation of any
newspaper devoted to science, engineering, mechanics.
inventions and the latest discoveries in all parts of the
world ?

Such is the fact and the paper i8 mailed every week to
all parts of the United States, Canada and Mexico, one
ycar, for $3.00.

Tbe useful information and recipes contained in the
columnof notesand queries 18 of inestimable valueto en-
gineers, students, inventors and, in fact, to all classes of
people; and the information, which 18 not attainable
elsewhere, i8 worth more to the reader than many times
the cost of subscription to the paper,

The large number of engravings which illustrate every
issue involves a large expense, i3 a useful as well as an
attractive feature of the paper. Every discovery, new
invention or improvement of importance is illustrated
in the SCIENTIFIC AMERICAN. It teaches young persons
to think and suggests invention. Teachers and em-
ployers who have the interest of young pcople at heart
should recommend their careful reading of the paper.

AooRess MUNN & COMPANY,

361 BROADWAY, New YORK.
St ot ot

Do not forget to inclose
check orpostalorder for
three dollars for one
T’ gl

TRADE
MARK.

ROCK

Cheap, Durable. Never Dressed.

*—-\DO YOU GRIND ANYTHING ?

If so, send for our Circular of . . .

EMER

MILLSTONES

Made of the Hardest material known
Fit any M 1l Frame.

STURTEVANT MILL CO. Boston.

«CIVIL., o
ENGINEERING fRXZ

Inall Branches; Me- ¥
chanics; Architecture;
Electricity; Mining; [
Plumbing; Mechani- §
cal and Architectural f

10 Gl ENGNEERS

Surveyors, Draughts-
men, Steam Engi-
neers, Elcetrical
4 Workers, Machinists,
q Carpenters Plumbers,
{ Steam Fitters, Miners.

Drawing; Steam § References Everywhere,

Engineering (Stat'y., \:'::, Circular. Stats

Loco. and Mariue). Subject you h to
The International i

Correspondence Sehools

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

“VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS
Send for Illustrated Cata-
logue 2 cent stamp.

SUNART PHOTO CO., ROCRESTER, N. Y.

FOR INVENTORS
AND PROMOTERS.

WANTED : Some easy selling electrical or
mechanical specialty by well equipped Ma-
chine Workg. Would manufacture under
royalty, or buy privilege outright. L

Address ‘" SPECIALTY,” care this paper.

SMALL MOTORS for All Purposes.

The best manufactured. ially adapted fo

An Electric Stove for $4.00

Na. 1201—-Portnble Stov Inch-
es diameter, mounted on ename sla te
bage. Hot in two minutes. Juat the thing
to boil an egg, warm the baby’s milk, make
a joddy or ,any hot drink. Suitable for
a physicia ’'s office, sick room, apartment

houses. Packed one ina
box complete with cord
and ply, re&dv for ns
if you e and
whelher t.he hnnp aocx-
ets- are Kdiso . West-
inghouse. or T.-H.

Send for one and tryit,
WE MAKE THE BEST
CAR HEATERS.
American Electric Heating Corporation,

SENERATIORFICE ; vemeyer Blaz., New Vork
Sears Bullding, Boston.

E?mwdnock Bldg., Chicago.
MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part ot these vehicles. Wicth 15 en-
gravinks. Contrined in SCIKNTIFIC AMERICAN Strpr-
PLEMENT. No. 90N, Price W0cents. To be had at this
oftice and from all newsdeulers.

all klndn of Isrht work, naw ng machine
wy drills, fewe!em' latbea. models

Se for Catalogue. 'I"he LEAVITT
M“']‘l!lt ¢{).. Manuf uf Ei ectrlc
Motors and 122

Electrical
Mitchell =t., I'lu.ﬂ"l ll:!\( E. . 1.

On bright metal sur.

d faces. Maclinery. o »
Tools.etc..absolutely
prevented by using

MAN[\OC|T|N_ EADORSED BV LEADIN FRME
sampte ta, 25c.. Msipet. Otto Goetze. 118 Broad St.. NewYork

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved andonly12tol Motor
now ready for the market. 18to 40 f
j Launches. 2.3, 5ard 7 horse power.

s o

neer or Pilot requlred. and Safety
0 Dangerous Ne ha or

No licensed
Guaranteed.

amlmc used.

Marine Vapor Engine C o.. .lel sey City. N. J.
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for linventors.
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Designs, Pazem
Assignments. Re ect
Patents, etc.

Patents in

Bnlg«cn OFFICES. —

MY"‘N"YM"""Y"Y

ATENTS!

MESSRS. MUNN & CO,, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine {mprove-
ments, and to act as Solicitors of Patents

tbis llne of business they have had nmrlyﬂ;tu
xrperience, and now have un

he prepamtlonw of Patent Drawings. F!pec% cations, and

the “prosecutivn of Appiications for Patents {n the

United States, Canada, and Foreign Countries. Messrs.

Co. 4lso attend to the lgrepamtlon of Caveats,

‘or Books, Labela,

Reports on Infringe ments of Patents. All
lntrusted to tbem is done with special care and prompt-
neaa, on very reasonable terms.

Phlet sent free of charge on application, con-
1 information about Patents and how to
cure them; directions concerning Labels, Copyrights,
Apgeé)s. Reissues, Infringements,
ed Cases.

‘We ald0 send, free of charge a Synopsis of Koreign
Patent Laws, showmg the cos% and I)rrll:atg 4
all the principal countries of the world.

MUNN & CO., Soucitors or PaTents,
361 BROADWAY, NEW YORK.

622 and
uilding, near 7th Street. W ASHINGTON, D.C.

eissues, Aeslgnments,

usinees

10~
Hints on the sale o

od of securing

624 F Street, Pacitic
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COLLARS AND CUFFS.
MADE OF FINE CLOTH IN ALL POPULAR STYLES.

qualin Fitand Weartofinest line
Not to be laundered ; when soiled reverse, then discard.

LUXURIGUS and ECONOMICAL.L

Sold at all leading Gents' Furnishing Stores, but if not found
nngtwentiy-ﬂrrsé:ent. for & 'xho!' ten ‘3‘;“1‘"
or fiv airs o naming the size ll'l e.

unpn . u'qf’ﬂh(flukﬂ Jfor @ CEN'TS.
Rmnsmnn OOLLAR Co. 69Milk 8t., Boston, Masa.

THE BICYCLE ITb I.NFLUENCE IN

Health and Disense.—By G. M. Iltummond. M.D. A val-

uaple and interesting paper 1n whicn the subject issex-

haustively treated trom the following standpoints: I.

The use of the cycle by persorsin health. 2. The useof

the cycle by ersona diseased. . Contutned in SCIENTIFIC
\hlEll.l(‘Ah UPPLENENT, No. 10002, Price 10 centa.
To be had at this oche and from all newsdealers.

11 yown want the best Lathe and Drill

GHUGKS

WZSTCOTT
A\ Stro'naesc
Great-

and Durabdil-
ity, Cheap and A.cvurnte.
“ eﬂtcmt (‘lmvk Cao.. (lm!idu. N Y. U, N, A
or catalogue in Engl Spanish or German.
E‘.xposnlon, 1893

TRST PRIZE AT COLUMBIAN

STm Pnnmmn num'r

Wl orﬂ !ol:l' n nlﬂ for produci

Our 81'12
OIII"I'I'I'I' hlh Intest wnd grestest lnvention.
¥ - tod. ¥ou can maken
ph In 40 scconds.
ehemicals; noed no

Toom, or
81 Just as clebr s it r-d
l!“.lﬂ)l.NB'II:IM E!ml{q
| mdwlvm Phote OQuke
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lucky talisman. Remember, ten oents buys the T)
ARM and we will send it in the same package
with the Photo. u..m, all postpaid for 10c. silver or
BTAR FLHUTO. L0, U Burray BL, New York, K. Y.

ELECTRICAL SUPPLIES

and A PPARATUS of every de&crllﬂlon at MANU-

FACTURKRS’ PRICE! e make a ﬁneclnlu'

of Wurk for Amntenru. T prices.
CLYMER & Hls.lLM l{eudhm. Pa,

78u USE GRINDSTONES?

(f 80, we can suppiy you. Al) sizes
monnted and v nmonnted. always
kept in stock. Remembher, we make a
speciaityof selecting stones forall spe-
ciai1 purposes. B Ask for catalogue

The CLEVELAND STONE O,
2d Floor. Wilshire, Cleveland. O.

—_——

HALF A CENTURY OF CYCLES—AN

interesting history of the cycle from i18 origin ap to the
present time.  ‘I'ne tirst crank.driven bicycle. ‘I'he
*bone-shaker” and its successors. ‘I'he tricycle. The
modern wheel. Cycle building a science. Points-of im-
orovement. ‘TThe nneumatic tire. A hand and foot cvcle.
‘With 9 {llustrations. Contmned in SCTENTIFIC AM ERI-
CAN BUPPLEMENT, No. 1012, Pricellcenta. To be

bad at this office and from all newsdealers.

Make Your Work [isht!

ment, 8

mends

The comfort of typewr ting 18 never apprec ated until you try a

HAMMOND NO.

It 1s easy and elastic to the touch, perfect and permanent in align-
Peedy enough to write 206 words a minute and gives as clear

and uniform an {mpression as if printed.

satisfaction and freedom from costs of repair. Its portability recom-

it for truveling purposes. But 1ts echief point of excellence

is the beauty of {ta work to which thousandsofuserscantestify.

THE HAMMOND TYPEWRITER CO., 401 East 6a2d Street, NEW YORK CITY

2
*

Its durability insures

© 1896 SCIENTIFIC AMERICAN, INC.

R GOOD THING

lé‘&h sgs(}as or Gasoline Engine.
oy Van Buren 8t., Chicago.

FOR SA LE—chea

l% work specialty. E. O. CHAS]!f NEWARK, N.J.

Ic E MACHINES, Corliss Engines. Brl-wl-l-m

MFG. Co., 899 Clinton Street, Milwaukee, Wis.

Mall Thomuxh]y Ll:\gzght t:{ﬂut

lesson Free. Potts Shorthand College, Williamsport, Pa.
CONTRACTS WANTED.

and Sheet Metal Stamping. Lang Mig.Co., cineWis.

New. Perfection M
t and fine machinery to order; models and elec-
and Bottlers’ Machinery. THE VILTER
Shorthand b!h porters. Catal
To manufgcture Hardware ) ties, Pat'd Novelties
Circulars & advice free. Gardam & Son, 9 Jobn St.,N.Y.

mdorts EoxrmmenTaL ok, s

Manufacturing Plant. best location in U. 8., chea,

aupnlles,ﬂne buildings, power and machinery, River, R
For sal elexc ange for other mparly gvjoln cnm;ﬁn?
taking stock for payment. M. Baird, 1i6 W 818t St..

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, ana ELEVATORS

PROVIDENCE: RR. I,

\Nl“ O S
[

g‘.
”Irejﬂ:rg Il‘d[l

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the BCTENTIFIC
AMERICAX SUPPLEMENT can be bad at this office for
10 cents. Alsn to be had of newsdealers iz all parts of
the country.

PETROLEUM LAMP TRADE. —==m

The U. 8. Patent No. 567.829 covering an invention pro-

patents in six Furopean cou tries s for eale.

grlt.lsh market alone over lamps manu-

factured under this gment were sold last season. Pa-

tentee 8 willing either tofsell (:'lr g l:’g:egl‘cen%% &0 “:
'act urin .

stmng and peshing manu ul g oo YRR &

e addresse ' care o
SON Advertising Agenta. Pht]arlelphla.

WOODEN TANKS.

For Raﬂmad Mijls and Manufactories.
Builders of 8teel Towers and Tanks.
La. Red Cypress Wood Tanks a epecialty.

3. 217 E. glAallnlét‘xgt 'llbulévllle. Ky.
nlxo 9 s 69' saves wear of chaiq. pre-
CYCL E" CHAIN gffet.asp';“e? and comtore e

GRAPI'IITE £ It will pay you to

send 10 cents for sample.
J0S. DIXON CRUCIBLE CO., JERSEY CITY, N. J.

est DRYING MACHINES

%%r Grnin Sa.nd Clays. Fertilizers, Green
ffee, BSalt. etc See illus-
trated artlcle in BC] AM.. October 24, '96,

Years in operation. & Send Jor Bth
Uustrated cal

"W 8, E. WORRELL, Hannibul, Mo.
Twelfth Edition Now Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA oF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES.

Price, $6.00 In Cloth ; $6.00 In Sheep; $6.50 In Half
Morocco, Postpalid.

TH 18 great
work hasnow
been on themar-
ket for nearly
8ix yea 8,

thedemandforit
has been 8o great
that twelve edi-
tions have been
called for.

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

I'ne 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 infor mation given being of the highest
value. ar anged and condensed in concise iorm,
convenient for ready use. Almost every mqmry
thatcan be thought of relating to formuige used
‘in the various manufactu ing industries, will bere
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much tbat
is of practical value in their respective call-
ings. Those who are in search of independent
business or em })onment, relating to the home
manufacture of salable articles will find in it
hundreds of most excellent suggestions.

B Send for descriptive circular.
MUNN & CO., Publishers,

361 Broadway, New York,
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