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Wovertisements.

ORDINARY RATES.

Inride Page, each insertion--73 cents a Ilne
nck Page. each insertion-«««%1.00 a lin
§#F For some classes of Advertisements, Special and

Higher rates are required.

The above are charges per agate line—about e
words per line. This notice shows the width of the l ne.
and is set in agate type. Engraviugs may head ad
tisements at the same rate per agate line, by mea.snre-
ment, as the letter press. Advertisements must be
received ut Publicatlon (MBice A4 ear as Thursday
morning tu uppt.ur to the fu}iuwmg weeks issue.

00D or lllHﬂl WORKERS

without steam power can save
time and money by using our

FontandHand Power achinerg
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.
SENECA FALLS MFG. COMPANY,
695 Water St., Scneca Falls, N. Y.

'
AMERICAN PATENTS.—AN INTER-
esung and valuable table showink the number of patents
granted for the various subjects upon which_petitions
have been flled from the bexinnine down to December
3l. 1884. Contained in SCIENTIFIC AMFRRICAN 8CP-
PLEMENT, No. 100:2. Price 10 cents. To be had at
this office and from all newsdeulers

OWER & FOQT MACHINE HOP TFITS.TOOLS
LATHES.OAINDM SHOP QUTF 175, 100LS

SEBASTIAN LATHE OCUL\‘ERTST CINCINNATI.O
l“
'

FOR CRUSHING

ORES

Clieapest to install and
operate. Capacity guar-
anteed. Catalogs sent.

GATES IRON WORKS,
CHICAGO. o

For AN Snatt Sizes. Hyh Thrust Bearines

THEY KILL FRICTION,
THEY SAVE OIL,
| THEY CANNOT HEAT,
B They Will Runat Any Speed,
Tney Will Carry Any Load,
They Are Durahle.
The Ball Bearing Co.
12 Watson St.,, Boston, Mass.

BicvcLE MACHINERY.

DROP PRESS,

Automatic Lifter for Forging.
1200 Pounds Hammer.
¥ Send for Booklet.
The Waterbury Farrel Foundry and
Machine Company,
Waterbury, Conn., U. S. A,

Water Emery
Tool Grinder

Has no pamips, no valves. No
piping reguired to supply it with
water. Always ready fol use. Sim-

lestin construction, n:ost eficient

operation.

8~ Send for catalogue and prices-
W. F. & JNO. BARNES CO.
1999 Ruby St., Rockford, IlI.

TRANBITS AND LEVELING INSTRUMENTS.

FLUMBERS' |0H LE With Double

PATENTED.
Wrrite for Prices.

Bank St.,

Plumb.

i 4 ppaclal
devica
giving
Iipo and

all of
all piping. Price $2.25. Size 12 Inch. Forbookon thelevel

C. F. RICHARDSON & SON,
r. 0. Box 997, ATHOL, MASS, U.S.A.

We can 9"5321’92,9—‘!9
NG M NERY

WHICH Wit avE ? WRITE FOR, ague N 24426,

FRASER® CHALMERS.CHEAGO ILLUS.A.

“My Well and what came out of it.”’
A story by the novelist Frank R. Stockton.

«Your Well and what will come out of it.”’ -

By the

Pohlé Rir Lift Pump

Bulletins to tell you will be sent on application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Bunldmg, 26 COrlIandl Street. New York.

THE BILLINGS HAND VISE

The Best Vise for Linemen.
Drop Forged from Bar Steel.
Interchangeable Parts. Parallel Jaws.
Hardened hy Special Process.
& Send for Circwlar H. V.
THE BILLINGS & SPENCER CO.
Drawer 3, Hartford, Conn.

ACETYLENE APPARATUS.—ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE- .

MENT, describing, with fuli the most
recent. simple, or hbome madeand commercial aprarntus
for generatink acetvlene on the lurge and small scale.
The gas a8 made for and used by the microscopist and
student; ite use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCENTIFIC AMERICAN SUPPLEMENT, No. 57.

Price 10 cents. To be had at office.

illustrations,

THe HARTFORD,

Has an Auytomatic Platen Lift

An Automatic Switch for ribbon movement, feeding both ways

pg | Avtomatic Lever Locks
lAhgnment that is positively permanent

Compared with the Hartford, no other machine is up-to-date
We solicit cash trade and can give such customers A GAIN OF

_ '50% over what is offered by competing houses in our line
THE HARTFORD TYPEWRITER CO.,

No.2

u, 5 A

1 LaAuREL ST., HARTFCRD, CONN.

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARBING
MACHINE

For S8chool, College or
X Ray work.

I Circular free.
E. S. RITCHIE & SONS,
Brookline, Mass.

SHAPERS PLANERS.ORILLS I
- Ben€ us samples to figure on. Our work is equal to the

Drop = Forging
In all its hranches done to order.

best done in this country. We make a specialty
of very intricate work.

BAGNALL-LLOUD BLOCK (1.,
162 Commercial Street, BO=TOX

CROOKES TUBES ANDD ROENTGEN:!

Photographs.—1'he new paotography as perlfurmed bf
the use ot CrOORER TODES a8 & S0Uree ut excitnoion,

about Cronkes tobes. BUTENS rII-‘[( AMERI(!AN BlreeT E-
MENT, Nos. 1ML, 189, 23, = » 7U2, 79,
S0, S0 103G, 11054, 1l!5 13, 1TO5Y, alei
br-m‘\.'rurlf‘ AMERTCAN, l\na. Ty H. 10 and 14, vol 51
Thewe profuscly JJluqtmted BUrPPLEMENTY contain o)
mnst exbauerive secies of articles an Crookes tubes and .
the experiments parformed with tiem. Amongtben will
be tound Frof. Crookes’ early lectureys, detuiling Fery -
fully the experiments which woexciled the world, and |
which arc now dguin exclllng acrention in zanneetion
witit Huentren's photographe. Price 1) cents each
To be hud at Ubiy oftice wnd from sl newsdealers.

- Large Ralarled garned.
cepare time only.
X (U[{REEPU\DEi\Li Surmo[., Box {47, PATERSON

© vECBiGR OVEr INVOICes hetwaen

- FHE “TORNSTOWN “SPECIALTY  co.,

o To Cargenten,

Machinists, Electrical
Workers, Plumbers,
Steam Fitters, Pattern
'y Makers, Steam Engi-
3 neers, Draughtsmen,

Architecture

PArehitectural  and g .m

Mechunical Irawing ; |
Eleetrieity; Mechnn-

ieE; Plumbmg, Min- W
ing; Civil Enpineering g

in all Hranohen;E 3§ Miners, Civil Engi-

Sream annnerm§ neers, etc. References

(Lo,  Stat'y Everywhere. Free Cir-

Marine) cular.  State Subject
The I[niernatlonzl you wish to Study.

Carrespondence $ehaals : B 942 Scuntnn, Pa,

ECHANICAL URYEYING
DRAWING  »" TAUGHT BY MAH.

Terme modergte. URes your
C? Scnd for CaAtaloguan, BL\?L}

Kruegers Automatic Self- Reggter-
ing Lumber Measure |} 3

Yaves Time and Mental Wear
and Tear. Avoids costly mis-
lukes measuring lumber. Be-
Ing exAct, it preventy eonkro-

buyer sl geiler. 1kops Away
with all siow methods, Basy to
antderatend and op{-rate ne
trial cunvinges o

Pa,

Iohnstown,

The Bartley Direct Running Saw Mill :

Mout complets, Compact,
and aubstantial Portabls
Saw MUl now on the
market, Can be set
up anywhoere.
Cute all kinde of .
lumber. Entirely -
aelf-contained.
No lost  puwer.
Hundrede in use,
|+ Wﬂtc for Himmtarl Catalogus.
WM. BAATLEY & SONS, Mirs., Bartley Station. N. J.

ASTINGS OF

ENGINES

Experimental & Model Work

g== FOR ELECTRIC LIGHTING.

il Special low prices t0 boom -
business.

S lightl& c.p- llgvoltdynamo $26.50 ;

Other slzes. up to 75 llghts 16c. p.
i High grade machines. Satirfuction
| guaranteed. Electric motors 3§ to

h. p. any voltage. Storage bat-
il teries forall purposes. Roth Bro

Circulars & advice free. Gardam & Son, 9 John 8t.,N.Y.

& Co., 30-34 Market St., Chicago, Ill

NY"YMWM"NWZ

LMAT

for Inventors.
In this Iine of business they have bhad rrariy K ty

};wrs'

Copyrights for Books,
business intrusted to them 18

pam nlet sent free of

tnlnm
rights, Tiesi

ments, Ass P.“ﬂmi'm-!
sale of Patents, etc

Patents in

MEssrE. MUNN & CO.,
with the publicaticn of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents

wperience, and now have unegleaied faclitties
he prepamtlon of Patent Drawings, fpecifient!ons, and
tbe prosecution of Appications for
ey Stét.es.lCamﬁa. :anil thre‘grgp%?‘lalzl (t):e:f Caveats,

0. also attend to the p i

iy Trademarks, Reissues, Asslgn:
ments, and Reports on Infnngemems of Patents.
promptness, on very reasonable terms.

information about Patents and bow to pro-
cure t t-m directions concerning ‘I'rademarks, Copy-
s, Patents, Appeals, Reissues, Infrinee-
Rejected Cases.

We also sel;’d. ,f'ru ?}f, cna‘rote gd%ﬁy;%gsus of lforeign
1. showin e cost al
Patent m.;j’i the prigclpal countries of the world.

MUNN & CO., Souicitors of PaTenTs,
361 BRoaDWAY NEW YORK.

BRANCH OFFICES, — No. 622
Building, near 7th Street. WASHINGTON, D. C.

ENTS! =

In conuection

Patents_in the
Messrs.

All
oné with special care and
charge on appiication, con-

Hints on the

od of securing

and 64 F Street. Pacitic

5 CUTTING- UFF MACHINES

Both Hand and Power.
S zes 1 to 6 inches.

Wat as, and Steam Fit-
ters: Todls. H'iuged Pipe Vises,
Pipe Cutters. dStacics and Lhes
K wnirersally acknmvledoed to be
THE BEST. §¥ 3end for catalng,

THE ARMSTRONG MFG. CO.
Bridgeport, Conn.

Scientific B ook (jataiogue

RECENTLY PUBLISHED.

Our New Catalogne containing over 100 pages, includ=
ing works on more than fifty different subjects. Wil
be mailed free to any address on application.

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadway, New York

The Van Norman e e
'Universal Bench Lathe.

A Lathe, Milling Mnchine,
Ecrew Cuiter and Tnivernal
Grinder in one tool, The
bes. too] made for a1l kinds
af amall wark, Made by
Wealthsrn Watoh Teol Co.,
HERINGFIELIY MARR.
B Send for Unlalogue

Highest Award at the World’s Columbian Exposition.

The Rimid lathe

Faneuil Watch Tool Co,
- Boston, Mass, U.S. A,

Greatest money makmg Iathe is the Rivett. t
Finest tool for all kinds of fine nice work. .
INVESTIGATE!

ELL DRILLING MACHINERY.
[mnnuncrunen By’
'WILLIAMS BROTHERS,
: ITHACA,N.Y.,
MOUNTED DR ON SILLS, FOR
W DEEP OR SHALLOW WELLS, WITH
| STEAM GR HORSE POWER

B SEND FOR CATALOGUE
ST ADORESS WILL AMS BAGS ITHACA M.V

Of German, Swiss, and Ameri-
can make. Draw n{(Boar 8
Stiuares. Colors, Inks, Tracing-
Cloths and Papers, Thum!
Tacks, Rules, Tapes, etc.

Blue Process Papers,
THE BEST IN THE WORLD
FROST & ADAMS CC.

Importers.
39 CORNHILL, BOSTON,
MASS.

Drawing
Instruments
Engineers’

[c Catalogue Free.

Supphes

>0 "BI.ESS YOU, SIR: THESE BLADES Wlll CUT!

© 1897 SCIENTIFIC

That's why we want your
trade.

-two profits. Thiscut shows
2-blade, razor stdel, hand-
forged jack knife, exuct size.
Sample sent, postpaid, 6lc.
A Strong 3-bia e knife, 913
g fine 3-blade, B1.
& Bend for lliustrated
ge free llst and *“ How
se a Razor.”

DYNAMOQ

. original engravings of new inventions and discoveries,

00| tecture, Agriculture, Horticulture, Natural

We drum no deaiers, -
but sell direct and save you

MAHER & GROSH CO.
40 A Street, Toledo, Ohio

AMERICAN, INC.

F- ENTABLISHED 18435,

The Most Popular Scientific Paper in the World
Only £3.00 a Year. Inclnding Postage.
Weekly--52 Nnmbers a Year.

This widely cirealated apd splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of

. representing Engineering Works, Steam Machinery,

- New Inventions, Novelties in Mechanics, Manufactures,

f‘hemistry. Flectricity.Telegraphy, Photograpby, Archi-
History,
etec. 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,
Canada, or Mexico, on receipt of Three Dolluys by
the publishers; six months, $1.60; three months, $1.00.

CInbs. - Special rates for several names, and to Post-
masters. Write for particulars.

The safest way tc remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and carrectly addressed,
seldom goes astray, but is at the sender’srisk. Address
all letters and make al' orders. drafts, etc., payable to

MUNN & CO. 361 Brondway. New York,

&
Scientitic Qmevican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAXN, but i8 uniform therewith in
size, every number containing sixteen large pages full
of engravings, many c¢f wnich are taken from foreign

- papers an¢ accompanied witl"translated descriptions.
| THE SCIENTIFIC AMERICAN SUPPLEMENT is published
1 weekly, and includes a very wide range of contents. It

preeerts the mostrecent papers byem’nent writers in
all the principaldepartments of Science and the Useful
Artg, embracing Biology, Geology, Mineralogy, Natural
History, Geography Arch®olory, Astronomy, Chemis-
try, Blectricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineericg, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
tacturing Tndustries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Riography. Medicine,
etc. A vast amount of fresh and valuahle information
obtainable 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 tbe United Srates,
«'aunada, and Mexico, $56.00 a Year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to oneaddress for $7.00.
Single copies, 10 cents. Address and remit hy postal
order, express money order, or check,

MUNN & €O.y 361 Brondway, New York.

&
C‘"p 'l‘l‘ C";’I'.t' .
havldrng adiinon.

THE SCIENTIFIC AMERICAN BUILDING EDITION (8
1ssued monthly. 8250 a year. Single copies, 25 cents.
Thirvy-two large quarto pages. forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and other fine engravings; illustrating the
most interesting exampies of modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
nf 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 coior are given, togzetber with Floor
Plans. Descriptions, Locations, Estimated Cost, etc.

‘The elegance and cheapness of this magnificent work

" bave won for it the Larzest Circolation of any

Architectural publication in the world.
newsdealers. $2.50 a year. Remit to
MUNN & CO.: 361 Broadway, New York.

@.
Fxport Edition

of the SCIENTIFIC AMERICAN, with which is incor-

Sold by all

. porated LA AMERICA CIENTIFICA E INDUSTRIAL,”

or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lisbed monthly. and is uniform in size and typography

" with the SCIENTIFIC AMERICAN. Every number con-

tains about 50 pages, profusely illustrated. Itis the finest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the 8panish language 18 spoken. THE SCI-
ENTIFIC AMERICAN EXPORT EDITION has a large

. guaranteed circulation in all commercial places through=-

" out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.

¥ Manufacturers and others who desire to secure
foreign trade may bave large and handscmely displayed
announcemen*s published in this edition at a very
moderate cost. Rates upon application.

MUNN & CO., Publishers.
361 Broadway. New York.
Y NUTISM Sixty ways .

30c. Prof. BI‘BOILS

5 method, $2.
jﬂfp book, cenlt Forces,
T Masonic Temple, Chicago



	scientificamerican1161897-46

