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Scientific

WBusiness anb Worsonal.

The charge feor insertion under this head is @ne Dellar a
line fer each insertien ; abeut eight werds te a line.
Advertisements must be received at wublicatien effice
as early as Thursday merning te appear in the fellow-
ing 1veek's isswe.

Chicage. Catalegue free.
High grade well drills. Leemis Ce., Tiffin, @nie.
“TU. 8.” Metal Pelish. Indianapelis. Samples free.
Yankee Netiens. Waterbury Butten Ce., Waterw'y, Ct.
Try us fer yeur wire er sheet metal specialties. The
Enterprise Manufacturing Ce., Akren, @hie.
Impreved Bicycle Machinery of every description.
The Garvin Machine Ce., Spring and Varick Sts., N. Y.
@Order brass letters fer sweating en metal patterns eof
H.W. Knight & Sen, Seneca Falls, N.Y. Drawer 1115.
Cencrete Heuses — cheaper than brick, superier te
stene. ‘‘ Ranseme,” 757 Menadneck Bleck, Chicage.

Marine Iren Werks.

Machinery manufacturers, attentien! Cencrete and
mertar mixing mills. Exclusive rights fer sale. *‘‘ Ran-
seme,” 757 Menadneck Bleck, Chicage.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” »y Gee. M. Hepkins.
By mail, $&. Munn & Ce., publishers, 361 Breadway, N. Y.

Capital Wanted.—The undersigned wishes te cer-
respend with capitalists er investment cempanies with
a view te erganizing a steck cempany fer the purpese of
manufacturing press brick by hydraulic pressure (a re-
cent and medern inventien). Address T. A. Gerden,
Shelbina, Me. References given.

Celerade’s Geld Fields, Illustrated.

Just eut, with cerrect map and nearly 1600 mining views
natural as life. This valuable book will be sent free pre-
paid with eur big 56 cel.family paper 3 menths en trial
for25c.; club of 5 and 5 meeks $1. Latestmining news.
Mentien the S. AM. and address Illustrated Weekly Sen-
tinel, Menver, Cele. Cripple Creek is fully described.

(& Send fer new and cemplete catalegue of Scientific
and ether-Beeks for sale by Munn & Ce,,
New Yerk. Free en applicatien.

361 Breadway,

OINTS TO CORRESPONDENTS.

Narnes and Address must accompany all letters
or no attention will be paid thereto. This is for our
informatien and net fer publication.

References to former articles or answers should
give date of paper and page er number of questien,

Inquiries net answered in reasonable time should
e repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeaver te reply to all either hy letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will we furnished with addresses of
houses manufacturing er carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected withont remuneration.

Scientitic American Supplements referred
te may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Mineralssent for examination should be distinctly
marked or labeled.

(7158) J. W. W. .asks (1) for a rule for
setting over a lathe tail stock, for turning tapers. A. Set
over the tail stock equal te half the difference in the
diameter of the cone for the whole length between the
centers. 2. Do lenses ever lese their magnifying power
or become non-achromatic ¢ A. Lenses do not lose their
magnifying power nor becomne non-achromatic. 3. Is
there any benefit derived from sleeping with the head
toward the north ? A. A magnetic soothing effect is
claimed for the merilional position of the body in sleep.
Perhaps imaginatien has much to do with it. 4. Is
there a process for making green prints like the fero-prus-
siate or ®lue print, except the difference in color? A.
Gireen prints are made by using a green pigment in the
carbon process.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

APRIL 27, 1897,
AND EACH BEARING THAT DATE.

|See nete at end of list about copies of these patents.]

... 581,541
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Acceuterment support, (. Dedge
Air heater, com)ressed, J. H. Huadley
Alarm. See Fire alarm.

Alarm device, electrical, J. J. Bartoint
Amalgamater. W. Wright.............
Ash ejecter, H.See......................
Ash ejecter for steam vessels, H. See
Aspﬁal}\, Tethod of and 4ppa.ratus for refining,

Asphaltum, apparatus for refining, A. K. L. Bel vs
Auger, expanding, A.

Axle bex lid, car, A. @. Buckma
Badge or Dutton attaching devi 1ce‘
Balance escapement, B }g
Balling machme, Ellis & Steward
Barwer’s chair, G. W. A
Barrel p]a&form, portab]e, W. A. Smi
Barrel, steel, J. McPenald..
Bearing, antifrictien, L. G.
Bearing fer centrifugal machines, e

J. L. Jensson........ 581,423
Bed wottom, J. A. Lamp 5 1,591
Bed botteom, weven wire, F 5 1,405
Bed pan, . Hezan. 581,583
Bedstead, G. Regers 5 1,530
Bedstead cerner fastener, M. G. Merritt. 581,485

Beer, apparatus fer cenveying and drawing oﬂ"

T ......................... 581,355
Bell, hlcyc H Arneld. 581,387
Bell, bicycle, A F Reckwell. 581,306
Bleycle and bic 531,501

}'cle ceurse, E. R. Aller
TRicycle brake, H. Bullard
Bicycle hrake, C. F. De Red
Bicycle srake, W. & W. S. Valenhne
Bicycle brake, 8. Van Slyk
Bicycle crank hanger, W.
Bicycle handle »ar, J. F. O'Brien..
Bicycle handle bars, hand rest for, A. W. Biddle
Bicycle leck, L. Williams
Bicycle rack G. & G. Hu‘schman
Blcyclesupport J. W. G
Blcycle suppert and package carrier, comhmed
B GOI@SIIth.. . ...uuneeiiesaanns Toenaiileoisio e
Blc)f'cle‘supportmastand or rack, W. H. Walling- -
or s
Bicycle wheel suppert, W. A. gla.
Bicycles, handle fer handle hars of J G. Hedy

”J
yerl
1
2
@
H

581,550

Binder, temperary, C. . Burton.
Blind fastener, R. Hayden

Woveriisements.

ORDINARY RATES.

Inside Page, each insertion == 73 cents a li
Back Page. ench hinertion e« R1.00 a |

gE=For «ome classes of Advertisements, Special and
Higher ratex are required.

The above are charges per agate line—about eight
words perline. ‘Thix notice shows the width of the iine.
andis set in agate type. Engravings rnay bead adver-
tisements at the sae rate per mzte line, by measure-
ment, a8 the letter press Advertisements must be
received at Publication Ofice ax carly as ‘I'bursday
morning to appear in the fallowing week's lsxue

“‘”‘T 00D of JIETAL WOBKERS
¥ without stcam power can save
Ii.l\u ! time and moncy by using our
|l| Footand Band Power Machinery
SEXND) FOR €CATALOGUES—
= l. Ve R A—Wood-working Machinery.

B—Lathes, etc.
SENECA FALLS MFG. COMPANY,
B0 Water S, Seneea Falls, N.Y.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number ot the SCIENTIe 10
AMERICAN SUPPLEMENT ean be had at this office fur
10 cenis. Also to be had of newsdemers i all parts of
the countrv.

POWER & FOOT| SHAPERS.PLANERS DRILLS
I AT H MACHINE SHOP QUTFITS TOOLS
o/ AND SUPPLIES. CATALOGUE FRLE

lAN LATHECO 1 OC LVERT ST. CINCINNAT |, 0

SCREW EYES

Roll Thread. Gimlet Point.

NEW AUTOMATIC MACHINES FOR MAKING SAME.
¥ Send for Circnlar.

BLAKE & JOHNSON,
P. O. Box 7 WATERBURY, CONN.

“Queen” Builder's Transit
100

$
IMPROVED TRANSITS AND LEVELS

Graduated enhrely on our large divid-
ing enyines. special awarl at Waorli's
Fmr Al _kinds of Engineering, =ur-
veying and Draftinge Instruments and
Materinix. 220 p. Hlustrated Catalogue
mailed free only if this ad. is mentioned
QUEEN & €O, In
1011 Chestnut =t., l'l|ilmln-lnhin

.1 Water Emer
M Tool Grmdgr

Hux o pumps, no valves,  No
piping required to supply it with
witer. Always remly for nse, Sime-
r!em e eonstraction, most efficient
n uprrution,

EF el for cotolpee o prices

W. F. & JNO. BARNES CO.
1999 Ruby St., Rockford, 111,

THE CARBIDES AND ACETYLENE

Commcn'uulv Congidered. By L. L. Willson and J. 0.
Suckert, consideration of 1he eartndes and

acetylene trc m a comtuercinl point of view, preceded by
a_brief history of these compounds, the methods ot
their to. “mtlon, and their «
erties.

l
Wth 1011 tat ratiots.

PLEMENT. Nos. 1 0003 and Nllli. I’rice
‘I'c Le had at this otiice and fromu uII

~ AMERICAN PATENT ‘
Pop Safety Valve

For Marine and Stationary Boilers. y
Portable and KFarm Engine Valves, LocO= I
metive Valve and Mutfler, and American i.a_ -
House lleater Valve.

be o bc nd fnr ‘ amlnqm' A.

Ilosmn. \lusﬂ.

GATES ROCK &
ORE BREAKER,
Steam Ore Stamp,
g\ Mining Machinery,

3 years experience as builders.

GATES IRON WORKS,
Dept. C, 650 Elston Aae., G/ucago

THE - BILLINGS - PIPE - WRENCH

Jaw Drop Forged from Best Tool Steel.
Few Parts. Best \Workinanship.
of .

Angle
nws the

pipe taken. Lemeth 14 lmlu.« T«lk ™ .nn-
fromn ¥4 to 1% inches,  Send for Cir, 1%

THE BILLINGS & SPENCER CO.
Drawer 3, _ILARTFORD, CONN.

DORMRH’S
VULGANIZERS

are used all over the world.
Exclusive Manufacturers of Steam Ma.
chinex for Rubber Stamps. We also make
Bry Heat Vuleanizers. Complete outtits
from $10 to FL.MN. Al Stamp and Stencil
Teels nnd Snppites. Brass and Steel Dies
for all purposes. Sials, Engraving and
Die Sinking of all kinds. Established 1810,

B Nead for Catadogues,

‘THE J. F. W. DORMAN CO.
121 K, Fayette st.e  Baltimore, I\ld..

THE COPYING PAD.-HOW TO MAKE

und how to use; with an engraving, Practical directions
how Lo prepu ‘the gelntine pud, and also the aniline ink
by which the copies are made, bow to apply the written
letter to the pud, how to take off copies of the letter.
N SCIENTIFIC AMERICAN SUPPLEMENT, No.

PPrice 10 cents, For sale at this office and by all
newsdenlers in all parts of the country.

American,

Rlower. rotary, ‘T. W. tircen
Baoiler cleaner, J. M. Maxwell..
Rook stapling machine, . 8. Brudley
Bottle, W, Kampfer...
RBottle, Illloy & (‘rury

Buttle, nntiretilling, G. W. Rob
Bottle attae hm .mucilage, | frigh
-removable, W. Harrett
n- rcﬂlluhle. 1. .. B. Lee
retil Inhle:. Srlny th

hulmm'her 581,432 to §

Pranka
2

\ Sy xinger.
Bracket.” See |
Brake. Sce Bic

brake.

Rrake mechanism
Brewing, ete., ap

le brake. Car brake. Rail

LK. Putiey..oeeeeeeieiannn.. 581490
aratus for treating mash in, V.

L T T 81,34
Buckle, BN, Smith... 1,4
Itmllllm: material and making sioe, J Czepull 581,478
Buoy, automwatic bell, 14, C. Johnaon............... 581,449
Burning lignidl fuel, n|.|mrauus for, H. A. House.. 581,480
Cable tension regulating device, K. Carles y

Amat 1,645

Cake mixer, A1 Salts
.G w

Call, electric, 1,446
Can covor or the like, (‘ ll Leuueu 581.2%3
Can cover, sheet metal, M. Ams.. 581,257
“an tlling machine, C. lc. Rurber.. 388
annon, yacht, W. W. Scott.... 1,495
“upo taxto, Kerreirp & Giseke.. 581,546

ar brake, Damon & Pearaon.
“ur brake, R, Rice..

ar fender, .
ar fonde

‘ar fender, ¢, L. tuentmc
ar fender, \hm-nm er& Bittner.
“arpate, )

. Callina,

arhon, rec
arding . ma
and stop v

, Deming
< chair.  Dentil chair.
1. A Simth

r
IIL' |Ie\iu: lmckel. G It
todl e husp

+ Boiler cleaner. 1'rack cleaner.

Coal drill
Cont ot e
Cotl elusp ol apparatus “for fom

Templin & ‘rernstedt
Collapsible box, 11 Normam
Color «um]n-nml nn|-hll|ul hhu-k ]lull‘nmnn &

ASLAN
1,452

SR1.304
WL

W o'llllu'n.' (reixsnel. . I
................... SRLD

w. aml evaporating tHuids, apa-
| 0300 o8R8 o o 0oN . BRL4
| ken, K. Sanmenig. . 581,372

apparatus and means fnr grwplnu
ny cores llu-n-mlh F. L l)uvln(le-

.
(nllnllulu- oy, (Iq-nnortruuk for, J.
Conrel, boax, Martin & Honchens 2
Conghimg, Nee Car couapling. . fRhat off cou) lnu

Crane, traveling, . Lavery...............
Cnteible furnace, C. ), Best.

Ccurtain ixtnre, S, AL Mintz,

Cartain Hsture, A0 Warner.,

Curtain |u-|<-xun| ring. Benson & Fellows.

1 «, el for suspending, ¥, Schenker
(' Wl cutter.  Busp cutter.

« u«ur cases, apparatus for munut‘acturﬁng,

. Dav
lmnuu-r n-;.'nlutur.
bental bridgework, C. M.
Dental chair, B. M. Wilkerson
oy -t~ instroments, sterilizer for, G.

1L BRIL3%6
. 581,670
681,417

llir«-uliuu an
waond
Dixkx, mechanixin for controlling action of oscil-
lating, J. Thomson. ..o v,
I)~4||Iu‘ muuh.- I<. ll tirant
ek, 1. GLStephensd

lock, »Ihluu.. :\ . Lewis..
Door  operating device, autom A
DA G e o < o - - = - = = Toreielole oSl pTTaerarer Tl = = L
ireer.

Downdranght furnace, 8. T
K. K. llullba

(. C. Povle..

Door or V\lmlnw fastening dcvlce. M. W. (
eyer.

Draght wumllwr.
Drill. See Coal drill
Eleetrie generator
Electric machine, gneto, K.
Electrie motor controller. W. H. Chapma
Electrie signal, semaphorie, H. S.
Electrical connection, 11. I’ Brown

Elevafor plants, rating  hydrauliec, R. C.

B L1 SR1LGR
Flcufm-ra “!i‘"“"‘, for ulnerumuz control devices

of,

Knd gate, wagon, C. \lelleu
Fagine., See Gas engine. Gas or vapur engine.
Jordan engine. Rotary engine.
Envelop, M. King
ki xeelsior nuel hine. W. K. ote.
Exhibitor, picture, G. W. Brown.
kxtractor. Ree Lemon juloe extractor.
kyeghsses or #-e(‘tn«'lﬂ. . W. Meiga
tare repister, F. Ferlt
Faxtener, W. B. 1. Dowse.
keoed water n-uuln(nr. IR. J. Rice.
Fence poxt, Buckimgham & \lmnre
I-q-mo post, 1. ,\. sump...
wee. wire, W. S Sutton.
|< oree wire juluin‘.' device
Eile trinding wmachine, J. ’l urne
Filter, W. G. Wulchet.
Filtering and cooling s ?’stem. water, J.
kire alarm, thcrnumtm . Knholm & Bec
Firearm, antamatic, ¥ Von Maunlicher.
‘ G, l.nmb
F. Brow)

hr«- qlm»r. s(umlurcl

1

unm-lum for stand rlpen.

autonmatic, M. W. Lydon.
CoILF, I\ruf(
or ~lu|u| 1uI<||l|L’ CON
| ! '\lmvrc

- W
. Engel...

. R

uillwrt & Cay!
, Rouey & Chu
See Crue |h|(- furnace.
. ot water and st

eloctric, W
wounting for, W. W. Dean.
esting apparatuy, J B Fdwon.
Ivamizing sine, Honborst & L
me apparat Tloffian & Black
Game vonnter, A.
Ginrhage, ele., apparaty
Richardsan....ooo,
(-nrluu.'o receptacle, K. V. Winters...
Gas, apparatus for carbureting water, R.'Norri
Gas engine, W. (), Waorth
Gaa lighter, electric, L. L. Borradaile.
tas lights, mantle or howd for incandescent. l<‘
Nienstaedt
Gag or vapor engine, F. P. Waillard.
tias voltameter, 11. A, Naver
CGinte. Nee Cargate. Eud uute ‘Wagon tall gate.
Water gate. \Wire g
(:elwrx:(ur Nec F‘Iectric uenerutnr Steam gen-
erntor.
Gaold saving device, J, Mait . 581425
Golf club, K. \V. Brewster......... 581,881
(.uverninu mechanism for direct acting englnes. l 146
5Rl..{H

JoD GraY. i
581,631

a5
581,363

ame, J. lt“Veut.hersby
armonlea, J. G. Smith.
arneas attacbment, J. M. I'lim
nzyesttuu and binding machine. corn, M. M.
opp
Iarvesting machine, corn, W. N. Whiteley.
Iat badles, machine for stiﬂ’enlng crowns of, L.
R. Helm............... e s st s o TR 1,554
ny quder. S Ferguson..,
ht, revolving electric,
Heater. See Air heater.
Heating apparatus, A. 1. Sternberg
Heel nalling machiune, k. k. !(aymond M.
Heel, spring, B He t e .
ok trough, G. A. Neill....................
(Co nunucd on paye s02)°

———

. 581.31'1

581,408
581,661
. 581,608
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POWER? POWER? POWER!

Fifty per cent. increase at noadditional expense.

VICTOR VAPOR ENBINE.

Steam an unches
Row and $ail Boats.
end for catalogue. Specify
one wanted.
THOS. KANE & 00.
64-66 \Wabash av., Chicago.

T'bis beau Wlnso Stgm or Horse
eo
\\4 lsll~'l‘lsll 2)¢ actual hnrse power

GAS ENGINE

for % 1.50). less 103 discount for cash.

Built on interchangeable plan. Built
of best material. Made in lots of 100
thererore we can make the price. Box-

pounds.

ed for shipment eiﬂht
ade for Gas or Gasoli
Writefor Special Catalogue,

WEBSTER M’F'G CO.,
1014 West 16th Street, CHICAGO.

EBER GAS

For use in any place

‘to‘l[l!

OLINE ENGINE
/'_‘\

W

or for any BE T'e-
quiring Wer., y a few
rnluutes attention required

day. Guaranteed cost of *
operuﬂuu in 1 cent per horse

powrer per hour., The simplest,
mnst  ec num!onh and ' best &
L
f°as-o|‘|hs ERGINE (O, =

2 Noulhwent Hmnlevnnaunumny-

Mo.

“ WOLVERINE" BAS .v° GASOLINE

ENGINES, 37 MRRAE

& The “ Wolvenne g the only re-
versible Marine Gas Engine on
the market. 1t is the iighwut. en-
gine for ite power. HRequires no
licensed epgineer Ahso-
lutely safe. Maoufact'd by

WDLVERINE MOTOR WORKS,

RAPIDS. “MICH.

QHAI:D

THE IMPROVED BAS ENGINE.

Two cylinders in one mti
Occupiex less space and we‘g
ne

less for i18 power than any en,
made. Can be used wherever pow-
eris required. Kitber sta-
tionary or marine. No fire.
No heat. No smoke. Noli.
cepnsed engineer required.

§F~ Send for catalogue,
SINTZ GAS ENGINE CO..

Grand Rapids,
Mich., U. s, A,

TRANSITS AND LEVELING INSTRUMENTS.

PLUMBERS' IRON LEVEL ““'#i.mi"'

Special
device
giving
riseand
fall of
all piping. Price $2.25. Size 12 inch. Forbook on thelevel

C. F. RICHARDSON & SON,
.0.Box 977, ATHOL., MA=S., U.5. A,

DYNAMOS

- FOR ELECTRIC LIGHTING.
B Special low prices to boom
business,
s light‘m c.?, llﬂ volt dy namo 226.50
: U‘ther u}sea np m'.rsu hu c.p.
] Hlnh grade mschlms. nthmu:.&lon
nteed. Electric to
h. p. any voltage. Sto e bat-
teries for s!;‘;l Urposes, Broa.
& Co., 30-34 Market 8t., Cbimo. lll
On receipt of ten cents in stamps (practically 25% of re-
tail price) we will send you one of our

¥-Inch AUGER BITS
PSS S—r=

A fine cutting tool, perfect cleurlnce‘ eapecially good
in bard wood and for end bori ng.

" Send for Civculars “S A,” Free.
THE FORD BIT CO., HoLvoke, Mass.

SOODNOW 2 \NAOWTMAN
ACETYLENE GAS AND CARBIDE OF

Calcium.—A Il wnbont the new {lluminant, its qualities,
chenustry, pressure of liquefaction, ite Probable future,

experinents pertormed with it. A niost valuable series
of articles, mivihg 10 compiete form the particulars of

this subj Apxllru(lla tfor making the gas, Oonuuned
1 SCIENTIF MERRICAN \urw EMENT, YIS
] p?. 10712, 1014, 1013, lnlh. 1022

0w
1085 and 103%, 1 he most ret.em. apparatus of sim-
ple and mme elnborate type described and illustrated
n special acetylcne Supplement No. 1039. Price 10
3@:\:1 each. ‘I'o be had at this office and from all news-
leanlers,

PATENT

VENTILATING
fansare inval-
uable for Res.
taurants, Ho-
tels, Meat Mar-
kets, Saloons, [
Lunch Coun-
ters, Groceries,
Bakeries, Con-
fectioneries,
and in fact all
placestroubled [
with Jieat or S
Jlies. Theonly §
perfect Fan
made that can
be driven at
any sneed with-
out disturbing
the belt.
Prices, from $6 to $35. Send for circular. to

Backus WATER MoTor Co., NEwaRK, N. J

ARMSTRONG 8 + PIPE *THREAI]ING

CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1t0 G inches.
Water, Gas, and Steam_ Fit-
ters’ Tools. Hinged Pipe Vises,
Pipe Cutters. Stociis and 1nes
wnrersaily acknowvledged to be
THE BEST. (& ~end for catalog

NO FLIES.

THE ARMSTRONG MFG. CO.
Bridgepors, Conn.
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TOMATIC
“DRO

AU

35 NG

REASE IN

SEND ADDR

P PRESSES

F’RODUCTION

ESS FOR

MOSSBERG & GRANVILLE MFG.CO. PRO\HDENCE.R.I.

ROLLING, STAMPING, PUNCHING

& WIRE-DRAWING MACHINERY.

$1-STORAGE BATTERY-§

SEND $1 FOR SAMPLE CELL.
THE WILLARD ELECTRIC & BATTERY CO.
CLEVELAND, OHIO.

“Tt=Cells = About=Tools”

Every Mechanlc, Metal Worker, or
person interested in \lnchlneg Sup-
plies should bave our new I8t

Catalogue. It contamns 710 pnues.
size Ndexile, and is an exhaustive
and instructive list of all toolsthat
.uay be required, . Mailed free to
any'one mentioning this paper and
sending us 33c¢ents.  Discount sheet
forwarded with every copy of the
book. Seadstamps or money order.

MONTGOMERY & CO.

MAKERSN AND JOBBERS IN
FINE TOOLS,
105 Fulton Street, New York City.

Experimental & Model Work | 4

Circulars & advice free. Gardam & Son, 9 Jobn St..N.Y.

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
«er, kFile, Knife aud Chisel Han-
d'es, Whiffietrees, Yokes, Spokes,
Porch Spindles, Stair Ba!usters,
Table and Chair Legs and otber
irregular work.

§ Sendfor Circular A.

U.s,A,
ELECTRO MOTOR. SIMPLE. HOW T0

make. By G M. Hopkins.—Description of a small electro
motor devised and constructed witn a view ro assisting
amateurs to make a motor wmich ikht be driven w.tn
advaniage by a current derived from a “attery, and
whlch would bave sudicien: power to operate u foot
lathe or any macmn¢ requiring not over one Manb nOWer.
With 11gures. Lontalnad In ~CIKNTIFIC AMERICAN
SUPPLEM«NT. No. 6i41. ¢Tice 10 cents. To oe bad at
this odice and from all cewsdealers.

EI..'L DRILLING MACHINERY.

HAHI.IFAG TURED BY

WILLIAMS BROTHERS.

. ITHACA, N.V.,
MOUNTED OR ON SILLS, FOR

—_ Putented.
The Ober Lathe Co.; Chagrin Falls, 0.,

| STEAM OR HORSE POWER
j SEND FoR cATALOGUE
ADDRESS W1ILLIAMS BROS.ITHACA,N.¥)

F You Are a Manufacturer of Sheet Metal

articles, you are naturally interested in New Ma-
chinery, and (¢ will cost only a 2¢. stamp 10 request
us to forward any of the foilowine illustrated circulars:

NO. 1. ROLLING MILL MACHINERY FOR SHEET METAL
NO. 2. TUBE AND WIRE MILL MACHINERY

NO. 3. SILVERWARE AND COINING MACHINERY
No.4. HAROWARE AND BRASS GOOOS MACHINERY
No. 8. BICYCLE MACHINERY

ADDRESS
THE WATERBURY FARREL FOUNDRY & MACHINE Co.
WATERBURY, CONN.

WHOUCHT sTEEL BQI‘QP‘I“QV

in the World. Unhreakable, very
light. Positively safe. Extremely
hizh npeeds. Pertectlv balanced any
peed. Cheap fi st cost and power
saver. Steel busbings to fit any
shaft. Up-to-date dealers will se-
cure te rltory r price and
deacrlptlon,

Mk ‘AN l’lILLEY Q.
handl—lamlnnn Sts,, Phila..Pa

§~ See SCIENTIFIC AMERICAN, Feb. 6, 1897, meﬁi

Chere Are
Some Left!

Those who want one ormore copiesof the

50th Anniversary Number
of the Scientific American

should write for them witbout delay.

1t is practically a beauntiful book of reference on
tbe bistory and growth of Science and the Indus-
trial Arts during the last 50 years.

[t is profusely illustrated, printed on heautiful
paper, and conslists of 72 pages. The price is 25c. a
copy.

It bas received high encomiums from the public
and flatterlng editorial notices from more tbhan
three thousand contemporaries. on account of 1ts
fine appearance and the rare excellence of its con-
tents.

It will berecognized In the future. as it is now,
a8 a standard authority on all scientific subjects
concerning the last balf century.

Sent to ary address on receipt of 25c. Address.

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

CROOKES TUBES AND ROENTGEN’S
l‘homgrunhy.—‘l‘ he new phatography us perfarmed bf
the use ot Crovkes tuuves as a anurce of excittion. All
abunt( ‘rookes tubes. NS¢ IENTIFIC AM ﬂl(‘AN Sl PPLE.
MENT. Nos. 1 9 W2, 793,

St . 24
903, 980, 105 4. 05'5. ln.'iﬁ. 1"51. nlso
SCIENTIFIC AMKKICA ) und 14, vol. 4.

'S contrin i
kes tubes and
the experimeDnts nerformed with them. Anoeng them will
be found Prof. Crookes’ early lectures, detniling very
fully the experiments which so exeired the world, and
which are now aRain exc: tmf attention in conneetion
with Roenteen's photoeruphs. Price 10 cents each
‘I'v be hud at this office and trom all newsdenlers.

Buy Telephones

THAT ARE GOOD--NOT *‘ CHEAP THINGS.”
The difference In cost I8 little. We guarantee
our apparatus and guarantee our customers
against 108s by patent suits. Our guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St.. Chicago.
Largest Manufacturers of Telephones

erxclusively in the United States.

HOUTS AUTOMATIC TELEPHONE SWITCHES |

Some of its advantapges: Iat. It is airictly
automatic. t completel? does away
with the “manual” awitchboard. 3. Con-
nection between subseriberg ix direet and
instantaneous. 4th. No central office ope-
rator to hear. delay, or interrupt conversa-
tions.  5th,  Uniform and uninterrupted
service at all hours of day or night.

(®* This appliunce is xold outright or
leased. at option of customer, and fully
guaranteed.

Rend for illustrated circular & A. to
Humu Antomatic Telephd ‘ﬂwlwh
=, A.
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The Van Norman e o
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THE SANDBLAST PROCESS.—BY J. J.

Holrzapffel. A full description of this interesting pro-
cess and of the apparatus employed; with a ¢
uf its capabilities and present and future apy
With 8 illustrationa. Cantained in SCIEXTIF
ICAN SUPPLEMENT, No. 1010, Pricel0 cems.
had at this office and from all newsde:lers.
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TRADE MARKS,
DESICNS,

COPYRICHTS &c.

Anyone sending a sketch and description may
qQuickly ascertain, free, whether an invention ls
prabably patentable. Communications strictly
confidentlal. Oldest Mency for eecuring patents
in_America.  We bave a" Washington office.

Patents taken tbrouxh Muon & Co. receive
special notice 1u the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest clmnlatlon of
any scientific journal, week!y. terms$3.00 a year;
ND

six months. Specimen copies and
OAK ON PATENTS sent free ress

MUNN & CO.
361 Broadway. New "wk.

“MooN" AUTOMATIC GREASE zup
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a tight joint and smoeoth working.
Washer can be expanded by adjusting a
screw. The 3 i1:rlngc and plunger are controlled §
by the thumb nut on tup of cup ‘I'he feed
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AMERICAN INJECTOR CO.
331 Congress Street, W., Detroit. Mich.
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Terms 3150 a year. No vacations.
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DRY BATTERIES—A PAPER BY L. K.

Rohm, treatineg of open circuit batteries, historical dry
hatreries, modern dry batteries, Hellesen’s battery,
Brean's battery, Koller’s battery, and the efficiency of
dry celis. With i3 dlustrations. Contained in_SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1001, Price 10
cents. ‘I'v be had at this office and from all news-

deandera,
1 make Medels for Electrical and
macbinery. M.SANGER, 36 Cortlandt St., NEW YORK
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and RBottlers’ Machinery, THE VILTER
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H. FRRANKLIN MFG. CO., Syracuse, N. Y.
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M \( ILINES. Corliss Engines. Brewers,
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F.N. ROEHRICH & CO.,108FultonSt.,NewYork.

Machinery Designing, Mechanical and l’ntent Oflice
D rawing, Designs of Manufacturing Plants and Spe-
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ln\emlnnﬂ and Mecbanical Problems worked out.
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" MIANUS ELEC. €CO., Mianus, Conn.
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SALESMEN ON SIDE LINE
por 10010 Antomaile DR pec un proure.

Ev ery man working metal needs it.
“ . L. SMITH, 1305 Arch St., Phila., Pa.

'WOODEN TANKS.

For Railroads, Mills and Manufactories.
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La. Red Cypress Wood Tanks a specialty,

W. E. CALDWELL CO.,
217 B. Main Street, Louisville. Ky.
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American Graphite Mention SCIENTIFIC AMERICAN

P E N c ' L and send 16 cents for samples

wortb double tbe money.
J0S. DIXON CRUCIBLE CO., JERSEY CITY, N.J.

# Experimental Science

By GEO. M. HOPKINS.

17th Edition Revised and Enlarged.

840 pages, 782 fine cuts, substantially and
beautifully bound. Price in cloth, by mail,
$+. Half morocco, $5.

This splendid work is up to the times.
[t gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone. young or old. information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-

gestions for hours of instructive recreation.

Send for illustrated circular and
complete table of contents. . . «

MUNN & CO., Publishers,
Offiice of the . . .
SCIENTIFIC AMERICAN,
NEW YORK.
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The Worden Blckorv .
e « Frame {Ubeel

A perfect cushion frame which destroys all vibration,
can be taken apart and reassembled, and in case of
fracture can bereplaced by anyone.

A sunple, strong, and rigid connection. No brazing.

'I'be strongest and easiest riding wheel made.

A Nigh Grade Bicycle inall its parts.
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—free of our agents. ¢How to Increase
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mailed FREE.

JAMES E PATTON 0. Milwaukee, Wis., U. 8. A.
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COPY LETTERS

fifteen a minute, all legible, use my im-
proved automat le copylng machine.
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7.
JOHN H. ANDERSON,

910 Monadnock, CHICAGO.

HAWKINS' NEW CATECHISM OF ELECTRICITY
A4 _PRACTICAL TREATISE
e for Electricians,
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Paqes, 300 Illustrations. bound
ther, pocketbook form,
iges, Strict-
Postpald,
AUDEL & Co.,
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* Up-to-D qwe_
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PORTABLE SINGLE RAIL SURFACE

Rnailway. — Detaila of construction and deacription of
rolling stock of a new aystem of portable railway which
may be laid u tpon ground that has received no special
prepuration 1or ita reception. With 19 1llustratiens.
%‘ontmned in SCIENTIFIC AMERICAN SOUPPLEMENT, No.

014. Price 10 cents. To be hudut this office and #rom
all newsdenlers.

fend for descriptionof ournew

No. 4 Foot {WUheel

Useful to the Bicy cle Remirer,
W. W. OLIVER,
1480 Niagara Street,  Buffalo, N.Y.
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78 Reade Street,
Manufuctory Established 176G1.

mAROTMUTH & o DRAWING PENCILS

"I‘\UH I-NOOR Co:wmc. PENCILS

ﬂr.fﬁc‘fr? o7, Mdmﬂfﬂl' (mfﬂ %Mf% FRA

K OH-T-NOOR”

NCE TRIED. ALWAYS USED THERCAFTER®
FUR"EII. BY ALL STATIONCRS AND ARTIST S MATLRIAL PEALLRY

SAMPLL FRLL OM AFPLICAT |0'
FAVOR, RUHL &C0O. IMPORTERS.

121 WEST R QusTON 5TR. NEW YORK

Cne Sciemi_ti_c Hmerican

PUBLICATIONS FOR 1897,

The prices of the different publications in the United
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‘Wire spring, ta
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“COMFORT”
SPRING SEAT POST.

Takes up all thevibration. p,jee
‘The latest and only perfect $2 M
seat post. No move vough $2.60
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dles. Send size of old post. C.O.D.
on three days’ trial. Buy nene till
you havetried the CONMFORT,

COMFORT SPRING SEAT POST CO. ¥
808 Atwood Building, Chicago.

THE BICYCLE: ITS INFLUENCE IN
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AMERICAN  SUPPLEMK? No. 1002, Price 10 cema
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Perfect I)ewspaper TFile.

Suhscribers to the SCIENTIFIC AMERI(‘AN and S8CIEN-
TIFIC AMERICAN SUPPLEMENT. who wish to preserve
their papers for binding, may obiain the Koch Patent
File at tue office of this paper. Heavy board sides, in-
scription ** Scientific American” and * 8cientific Ameri-
can Supplement ” In gilt. Price $1.50, by mail, or $1.25
at this office. Address

MUNN & CO., 361 Bnonwu. New York
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Badge, F. Gray.
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rush back. R. B, Shepher
rush holder, A, D, Macke
Buckle, J. Mchl, Jdr.
Button | humlle
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Crank shaft bracket, .J. 8. Capelan
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Furnace bhoiler section, A. C. M
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Spoon cn
Spoons, ¢ andie for,
Sprocket wheel and chain guard, 10
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Sublimatory, K. M. Mille
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Those intending to build will ind the very best practical sug
gestions and examples of Modern Architccture in the handsomest
Architectural Magazine ever published

““The Scientific American

Building Edition.”

Each number Is illustrated with a Malored plate and numerous

encravings made direct from. photographs of buildings,

together with interior views, Hoor plans, description, cost, locar.ion,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses, etc.

All who contemplate building, or lmproving homes or structures
of any kind, have In this handsome work an almost endless series of
tbe latest and best examples from which to make selections, thus saving time and money.

The illustrations

50 a Year. Sincie Cories 25 Cenrs.

MUNN & CO., Publishers, 361 Broadway, New York
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Water closet bowl, D. ¥, Wallace.

THE CHICAGO DRAINAGE CANAL.—

beseription of i great engineering work nndertaken to
irevent the contamination of the city’s water suppiy.
Vith 6 illastrations. Contuined in SCIENTIFIC AMERI-
CAN SUPPLEMENT. No. 10197, Price 10 cents. ‘I'v be
h.ul At this oftice .md trom all newmeuler%
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Illustrated Catu ogue.

SUNART PHOTO CO.
ROCHESTER, K. Y.
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Stogie Cigars— =

are as delightful a smoke as any man could ask
for. Fine. fragrant Natural Leaf Tobacco,
skillfully grown. selectedand cured. Absolutely
ure; no artificial flavoring, coloring or drugs.
uney back if not satisfied. Fromyourdealeror

00,
Prepaid, anywhere in the l mted States.
Sample box (12) postpaid 30c¢.
1 EMPIRE TOBACCO CO., Wheeling, W. Va
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any patent in the foregoing list, or any patent in print
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10 cents. In ordering |dense state the name and number

of the patent desired, and remit. to Munn & Co. 31

E®™ Send 10 cents in stamps
j| for 1897 Catalogue.

ACETYLENE APPARATUS -—-ACETY-

lene numver of the SCIENTIFIC AMERICAN SUPPLE-
describing, with {uh illnstrations, the miost
recent. sumple. or hiue nede anad connerci) apparat us
for generating acetvlene on the larce and small scale.
'I'he gas a8 made for and used by the nucrnacopist and
student.: its use in the magie Iantern. 'I'he new French
table bamp miaking its own acetslene.
SCIENTIFIC AMERICAN  SUPEFLEMENT.
Pricelucents, T'o be had ut oflice.

Contained in
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© 1897 SCIENTIFIC AMERICAN, INC.

Broadway, New York. Specinl rates will be given where
| alarge number of copies are desired at one time.

Canndinn patents may now be obtained by the in-
ventora for any of the inventions named in the fore-
going list, provided they are simple,at a cost of 40 each.
If complica‘ed the cost will be a little more. For full
Inrtructions address Munn a1 Rroadway, New
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York Other fureign patents may also be obtainea.
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