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*‘T. 8.” metal polisb. Indianapolis. Samples free.

For mud dredging engines. J. 8. Mundy, Newark, N. J.

Microbe Killer Water Filter, McConnell Filter Co.,
Bufralo, N. Y.

Agricultural patent for sale.—P. J. Ebersohl, Center-
ville Station, 111.

Cheapest Water Power.—See top of 1st column, page
170. Also top of 2d column, page 239.

Bookbinding.—All classes of work. Magazines a
specialty.. Haddon & Co., 139 Center St., New York.

Steam Hammers, improved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon, 4 Columbia St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Macb. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesinstock. Irvin Van Wie, S8yracuse, N.X.

Emerson, Smith & Co., Ltd.,, Beaver Falls, Pa., will
gend Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pnmps.
acid blowers, filter press pumps, etc.

Patent for Sale—S8tall for comfort and cleanliness of
milk cattle. Agents wanted at 50 per cent commission.
M. Schembri, 396 Van Buren St., St. Paul, Minn.

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,”by Geo. M. Hopkins.
By mail. $4; Munn & Co., publishers, 36. Broadway, N. Y.

For the ori inal Bogardus Universai Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. S8impson, 26 to 36 Rodney 8t., Brooklyn, N. V.

Patent Electric Vise. What is claimed, 18 time saving.
No turning of bandle to bring jaws to the work, simply
oue sliding movement. Capital Mach. Tool Co., Auburn,
N.Y. '

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific Amerlcan office. 361
Broadway, New York.

¥ Send for new and complete catalogue of Scientific
and otber ‘Books for sale by Munn & Co., 361 Broadway
New York. Free on application.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all Jetters,
or no attention will be paid thereto. This is for our
information and not for publication.
ferences to former articles or answers shonld
give date of paper and or namber of question.
ukries not axswersd In refBonable tlme should :
‘regientedt ; correspondenta will beag in mind that
‘gomhe answers require not a little research, and,
ﬂlough we endeavor iforeply to all either by letter
or in this department, zach must take his turn,
Buyers wishing to purchase any articlenot advertised
in our columns will be furmnlshed with addresses of
houses mannfacturing or cmym{iv the same.
Special Written ].nfurmn on on matters of
rather than cannot be
without remunemtion.
Scientific American Sopplements referred
to may be had at the office. 10 cents each.
Books referred to promptly supplied on receipt of

price
Minerals sent for examination should be distinctly
marked or labeled.

+(5974) J. E. E. asks: 1. Could storage
battery plates be made porous by making them of lead
and zinc melted together and afterward eating the zinc -
out withacid? A. Itis doubtfal. If you could get an |
alloy with a preponderance of zinc stable on cooling it i
might be done. 2. With what number and amount of !
wire ghould I wind a bell to ring over 75 rods of No.12
galvanized iron wire with earth retarn ? And how many .
cells gravity will it require ? A. Use 4 cells gravity bat- |
tery and wind bell to about 6 ohms resistance, say 4
ounces No. 24 wire.

(5975) I. A. H. asks: Is the electric
spark the passage of a mass of electrified matter, or a
current through rarefied air gimilar to a Geissler's tube ?
If neither, what js it ? Is the arc of the arc lamp a gimi-
lar phenomenon ? Is there any work which systemati- ;
cally treats this and allied subjects ? A. The electric
gpark is attributable to the heating of the air, and to the
transferal of heated material of the electrodes. The
voltaic arc proper is due largely to incandescent carbon
vapor. Suchsubjects as these are- treated in different
worke. No work can well be lmned which is restricted |
to such topics.

(5976) H. E. says: Kindly give me a
recipe for destroying moths and worms, such as in-
fest upholstered furniture and ruin carpets.

A. Alcohol......iueiviieiriniennnyens....500 parts,

“

Carbolic acid..
Camphor.. .. ..
Essence lemon.
0ils of thyme, lavender and savine (of
This can be ueed by sprinklmg over furs, clothes, car
pets. furniture, etc,, or, better etill, by application by a
spray producer.

(5977) P. M. asks (1) if the current from
an induction coil would be of any use if it was constant.
A. Yes; it might be deeirable for some work. .2. Is the
curreut from an induction coil the same as that of an
alternating current dynamo ? A. It is the same in gen-
era), but the form of the wave curve may be quite differ-
ent. 3, Why cannot an alternating current be used to
ring an ordinary bell? A. The alternations are too
rapid.

(5978) T. R. E. writes: 1. I have a piece
of pyrites I overheated trying to solder a scarf pin to it.
I8 there any way to get it back to ite bright color again f
A. You cannot restore the color and luater. Use cement i

2

: before using. CanIdo anything with it? A. You can

: Apply several coats until the barrel ja dark enough.

- high epeed engine of from 125 to 150 revolutions per

for pyrites, you cannot solder it. 2. Howcan I drill a
hole through it? A. For drilling, use a diamond drill.
8. Suppoee a box car is ranning 20 miles an hour, doors
shat tight. A man jumps on the floor with and against
the motion; can he jump one way further than the other?
A. The person jumping in a car can jump no further one
way than another. 4. I have an incandescent 3 candle
power lamp. Both wires got blown off close to the glass

only connect with your lamp by arranging to press the
ends of your conductors against the ends of the wire.

(5979) E. W. M. asks: 1. Is there any
serious difficnlty in charging a storage battery of 30 cells,
arranged in three parallel series of ten each, and dis- .
charging them all in geries, provided all the cells are as
nearly alike a8 possible and the several series as nearly :
as possible of the eame resistance ¥ A. There is a diffi-
culty. It is advisable to chargethem in three series, one
geries at a time, if yon cannot charge the whole number
in series at once. 2. Will not tin piate answer well for
the disks of a dynamo armature ? Will they be better
for removing the tin? A. Yes. They would be better
without the tin. 3. If an alternating carrent at con-
stantly varying EM.F. be passed through a converter,
will the E.M.F. on the secondary circuit be constant or
willit vary in proportion to the primary? A. Thesge-
condary current will vary with the intensity of the
primary current, and, the currents depending' on the
E.M.F., the potentiale will also vary. 4. Inwhat wayare
low voltage Edison lamps uneconomical, do they require
more current or do they burn out quicker? A. They
are not uneconomical except as requiring larger con-
ductors for a given candle power.

(6980) W. A. S. asks how to stain a gun
barrel. A. Clean the barrel thoroughly, then sponge with
the following solution which j8 made up by weight :
Antimony protochloride, 4 parts ; solpharic acid, 2 parts;
empyreumatic pyroligneous acid or gallic acid, 1 part.

(5981) C. W. T. says: We have a num-
ber of small water motors here, and I desire to get at
the amount of water used by them. What is the volume
ofdischarge in cubic feet or gallons, due to 50 pounds
pressure, or a head of 118feet, from respectively 1-16inch, :
14 inch and ¥4 inch nozzles, of the kind usual in amall :
motors? A. The 1-16 inch nozzle will discharge 01073
cubic foot or 07777 gallon per minute. The 14 inch 0-448 .
cubic foot, or 8322 gallons. 'I‘he 14 inch 1°772 cubic feet,
or 13'29 gallons.

(5982) F. M. B. asks how to make a
cheap single coll electric sounder and the materials
needed. A. Makea core of bits ofiron wireeach 2inches
long, the bundle being ¥4 inch thick. Glue paper around
it and wind with four or five layers No. 20 wire. As
armatnre use an iron nut soldered to the end of a spring.
Bend the lower half inch of the spring at a right angle
and screw to base board. Mount the magnet horizontally
on ablock screwed to the board.

(5983) A. M. R, Toronto, asks for the
best method of dealing with water supply pipes to pre-
ventcondensation of moisture in paseing throtrgh warm
aparfigepts, ‘or secondly (if it camnnot be prevented) the
best plan to protect wall or ceiling from the dripping of
the water. A. Thorongh felting of the pipes, the same
a8 with steam pipes, will prevent dripping of water.

(5984) J. K. asks : If the balance wheel |

on machinery run by an electric motor was changed
from the main shaft as now rup, making 40 revolutions
per minute, to the intermediate, making 120 revolutions
per minute, what would be the gain in power to overcome
loads suddenly thrown on the main line, a8 compared to
the present arrangement ? A. It would have nine times
the energy.

(5985) F. H. W, asks if there is any way
that two band telephones (receivers) can be connected
by two wires only, and no ground, between two stations,
and to signal with a two-point switch at each station,
i without using a pnsh button with the battery and bell
" call; there are to be a set of batteries and bell at each
station What I want to accomplish is to have or give
the signal to the. distant station by simply moving the
switch overand back. As the line is not very long (about
- 100 feet), I do not care to use a magneto, and if it can
bedoneby only two wires, and no ground, with a two-
pointswitch, I should like to know the way; otherwise I .
will use three wires, as there is no good means to make a -
ground connection. A. The annexed cut will give you
an idea of the method of connecting up the required cir-
cuit. The normal position of the switch would be on the

point, @, connected with the bell. When it is desired to
call, the ewitch arm is moved over to the contact, b; after
the call is answered, the switch arm at either end of the ;
telephone liue is thrown off from the point, b, and left'
open. As soon as the conversation is finished, the arms 1
are returned to the point, a.

(5986) C. W, H. asks (1) whether a mag-
neto telephone will work on the same line with an elec-
tric telephone ? A. Yes. 2. Also please give a diagmm
of a magneto telephone on a line 1,000 feet long with
common electric bells for calls. Please give the diagram
with the smallest number of line wires poesible. A.
See reply to query above.

(5987) J. 8. M. asks: 1. On a common.
slide valve engine, cylindeér 12 +18 inch, how large ought . ¢;
the steam and exhanst pipe be ? Is it besttohave the ex-
haust pipe larger than the steam pipe? If 80, how much ;
larger? A. The speed of the enging ia algo an indication
of theeize of the steam and exhanst pipe. If your engine
is to run at 80 revelutions and under a 3¢ inch steam pipe
and 8 inch exhanst pipe will be the proper aize. - If a

minute, a 3 inch steam and 83§ inch exhanst pipe will be
the proper sizes. 2. How fast can a cast iron band wheel
7 feet diameter, rim 14 inches wide, and 134 inch thick, be
run with eafety  A. The band wheel a8 stated, if a solid

Belt regulntor. automatl Egger & Wassel
Bever gpnmtus for maklng carbonated J . o
Blcycle La . 51811
- Bicycle, C. E. Whitaker . 518.338 i
Bicycle crank, F. F I e . 518,456
Bicycle, folding, M % . 518,330
Bicycle lock attachment .& 8. H 518,323
Bicycle stand, F. B. Mueller.. 518.3%
Bllllard cue lock, H. C. Hart 518,317
Billiard tables, device for marking balk-lines on.
8. 518,450
Blind stop, .. . 518,368
oard. e Drygoods board.

csaﬁng and sound, may be run at a veloeity of 400 revo’

lutions per minute with safety. If a split pulley with
a bolted rim, it should not be trusted for more than one-
half the velocity above stated. 8. Will lime in a boiler

cause the tubes to leak ? If ro, what 18 the best remedy?
A. Lime does not make boiler tubes leak, unless it shounld
become go thick as to cause the tubes to become over-
heated and by their expansion disturb the joints. Boilers

in limestone districts should be treated to a dose of caustic

soda or lye, eay at the rate of a pound for each 5 horse
power, as often as once a month, kept in the boiler for a
day’s working and the boiler then thoroughly cleaned. See

Davis’ book on “Boiler Incrustation,” $1.50 by mail.

4. Some boiler makers tell me that in putting new tubes
in a fire box boiler it is best to let the tubes extend out
past the tube sheet 3§ or 34 inch; expand to them without
beading them. Others say it is best to have them the
proper length and bead them down on tubesheet. Which
is the best and most durable way ? A. Tubes of loco-
motive boilers at the firebox end, if well expanded and
projecting ends turned slightly out, should project no
more than ¥4 of an inch. If left longer, they are liable to
be burned and become ragged on the edge. Close bead-
ing the end of the tube is old style, and should be aban-
doned. The beading tends to disturb the perfect joint'
made by expanding. 5. What is caustic soda,and where |
can Igetit? There is not a merchant in all this country ;
that can tell what it is or where it can be bought. A.

It is sold as caoetic lye or caustic potash. It is sodium

hydrate.

(5988) W. W.W. asks: 1. What is the
principle on,which cream separators work, that is, how
is the milk separated from the cream? A. The differ-
ence in specific gravity causes the separation. Long
standing or centrifugal force may be applied. 2. What
is the best way to learn electrical engineering—to take a .
college co ree or to enter an electrical establishment ? If .
the latter is the better, please tell me what course to '
adopt to get into one. A. Go to a college. For courses
infactories apply to the General Electric Co., Lynn,
Mass., and Schenectady, N. Y. 8. Where is Lake Copais,
spoken of in your last SCTENTEFIC AMERICAN ! A. Lake
Copais is situated in Greece.

TO INVENTORS.

An experience of forty-tour years, and the ?
of more than one hundred tbousand kpplicaticone for pa-
tents at bome and abroad, enable us t0 ungderstand tbe
laws and practice on both’ continents, and to possess un-
equaled facilities for procuring patentseverywhere. A
synopsis of the patent laws of the United States tmd all
foreign countries may b e bad on upplication, and persons
contempiating the gecuring of at,enm, elthér at bomeor
abroad. are inyited to_write to this office for prices
whioch are low, in accordance with thetimes and our ex-
tensive facilities for conducting the business. Address
MUNN ‘0., office SCEENTIFIC Ammw.gu. 361 Broad-
way, New York.
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 17, 1894,

AND EACH BEARING THAT DATE.

[Beenoteatend of list about of these patents.)

Acld ngparatus for distributing carbonic, E.

Air and ¢as mixing ﬂ.pparubn!. Hay & Kearns
Air heublns ngpnatun - Howden, ..o
Alarm., Hee

Album, photograph, J. E'\vnl
A ores method

malgamati:
tor, H. F.

Amm(]rllu, pnrlf}llm. E. Solvay
Aninnl tes Braguuier..

Armatura; Fgger & ¥Weasal
Armature, eleetric motor, H. P. Brown
Armatuare for dynnmoe]ectrlc mac

homan 518,290
Autographic w. L. Eg 518,230
Axile box, car W. Grlfﬂths 518,524

e hox dust T. H. Symington. . 518,288
xle box dust gnarid, r‘ar W H. Wright. ... 518,385
Axle lnbrlcator car, W. 1. Wright................. 518,384
I :ﬁot bOX, H H. lebur . 518,361

Basket, waste pa; {)e L. Wes
}earing, antifriction ball, H. La.Cnaa
-sea.rlng for shafta of lawn mowers, B

thrust. J. 8. Chace

. 518.476
. 618321

Boat. See Paddlewheel boat.
Boller. See Steam boiler.

Bolt cutter bead Bmch & Eflers
Bolt socket, B.
Book, .
Book rack, G. W. Parker..............c...... o
Boot orhahm nppers, machlne for creasing,

Borl
Bot!
Bott)

llcatln order. E. D. Gibbs.
¥ rack, G W

night

ng macblne Meg&enhoren & Courtrigbt
tle washer, H

1!::," macbine for removing tinfoil from

"%% v

macbine,
Ballot’ box.

ollik
Collapsihle box. " Twine

oxeover, adjustable, G. W. Stoker.............
1 rgﬁket and card bolder, McA rdle & Furay..

OX.
box

3rake. See Car brake. i
rick machine mould, J. Leonbardt,
rick machine plunger, J. Leonhard
ridle, J. R. McLeo
roiler, W. Hailes

rush, revolyin cle
ulldlng, C. A, Frara 4,27,
Wtdiiog mwachine, Hutehioson & ’.I.‘yti’r
ler alarm, Mclaughen & Gailant. . 18,532
Burlal casl ket Stein & HADDIAFER. . .ovvverieniinnns 518 563
urner. e Gas burner. Hyirocarban burner.
‘Button ﬂmshl machine, H. A. Berger. . 518,340
Cabinet, parasol or umbrella, A. Bever, 518,390
Cadd flour, A. Palmer............ 518,271

almer
ing mnchine, 8. R. 8tallard

518,34
Lnloulator for wages, D. L. Al 518,438
Can, Bee Oil can, B‘beet met.al can.
Car brake, K. E. Gilli 518,401
Car coupling. W. . 518,492
Car coupling, 518,256
Car coupling, 5
Car, electric mitar, H. P. . 518,
Car fender, tram, F. 8. HoOgg..... 518,571
Car grain door, box, C, F. Langell.. 518,
Car, mall oz express, . Zimmerman 618,477
Car startor and brake, C. H. 0. Luverk
Car ventilator, G. A Foyden. T
Cars, controller for electric  railway, W. H.
narety wrench for, unioading, T. Nlcholeon,
........................................ veesneessas 518,583

]

[es[ss[as]ss]

[ss[ss]as]ss]us[uc]eses|

400 ' Hydraulic elevator, C. J. D

| Line prop, W.
P86e B

Cne. See Preserving case.
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Cash drawer and manual recorder, E. H. Mlnnlgh 518,284
00k, .. 618,344
indicator, and reoorder, W.

Cash register, lndlcator, and recorder, H. C
Cug‘ oGnquter.

. Rabiger.
Clgaretts mm' 1
Cleat, ceiling, H.

Cleat ceiling, H. C. Wirt,
Clevis, 8. E,

Clip for letters. accounts, etc,, K, Keller . .. oI, 252
Clock, electrie tower, C. D. Warn .. BlH,357
Clothes linie swinging support, B leé -
Clotvhves wringer and washtub, comblned P& 518,412
Clover feeder, W. E. Ayer g{g:dm
Cocek, gas burner, G. A. Rie
Coin controlled mnchine, w. 11,415
Collapslble box, A . . 518.270
ensator, W- Daves . 518,488

Con lenser and feedwawr ‘heater, combined sur-

face, J. B. MOCUrdy..cooeeeiuniieenciacannns aees 1B,
Cooler far clnder notel es, 8. R. Fellows............ 18,
Corn cutting and shocking machine, A. B. Rob- 5

ylor .

; Corn shocks, device for loading, G. W. C

! Cotton mi:clhme for handung Bnd " cleaning eed, 5
A .0\ursers centanesnnnesnneen IRETU

e

W.
t Couch, swinging, J. Keller.........ccecueriiciannnas
. Counters. bars, etc., combined arm rest and guard

for, W. BB (XD vy sernansrnne cneranasnsnnnns . 1414
Coupling. fua Car cou, ing.

mping maching, 8. W, Jamison. . .. 518,249

up, funnel, and stopper securer,

C. MCAIPIU.. .cvvvre vunnnnn 518,630
Cupola furnace, J. Blakeney 518.483
Cnrren motor, universal phase alternate, T 518,310
Cut-outmet.er, C.D.HaskDN8........cccveviinnnnannn 618,244
Cutter. Bee Cigar ti cnt.ter. Paper cutter.

Deflector, light, D. E. Haw 518,608
Derrick, W. R. Clos 518,226
Desk, wall, J. F. Flgglna 518.667
Dice throwing device, C. 518,316
Dish cleaner, F. H. West. 518,298
Display rack, rotar F. A. Jewett.. 518,626
Door hangr«r g it h18.770
Door ston, ¥ C ts. 618 348
Dress prnﬁe(-mr ). H. Stili. 1H,ITH
Drop press, G. ¥, Peck....... 518,363
Dryeoods board, G. Tetreau.. ., 518,319
Drying chnmbers, RPATAT IR 1
folds in. Mather Chrlstle 518,508
it .. 618.273
518458
518.
518,544

2 tray, F F Bischoff....... 518,841
T‘ ecteic current recorder, J. W. T. Olao... .. Hiki )
Electric current regulator, A. G. Waterbouse ... BIRAE
Electric curren ts, regulating. A. G. Waterhogse.. 518,360
Electric machi ne, coin-controlled, R. J. Merker.. 518,463
Electric machine, dynamo, H. B. Dikeman
Electric machine regulator, dynamo, L. Be

Elec rlc machlne regulator, dynamo, W.

uller
Electric meter. T. Duncan..
Electric motor, H. P. Brown........
Electric motor controller, W. Cooper.
Electric motors, cooling, E. Thomson. .
Electric starting switcb, ¥\ V. Hensbaw
Electric switch, A. Ekstrom. . .
Electric swltch J. B. Smith. . .
Electrical contact mechanism. J. F. Biake...... ... bl8,
Elevator. See Hydraulic elevator.
Elevator door operatlng mechanlsm, E. C. Jenk.
.......................................... 518,MB, gls,m
Elevutor gate, antomatic, J. McLaughlin..
Elevator legs, means for operating, J. H. Finley.. 6]&4%
nglne See Rotary engine. Rotary steam em~

gin
Excavntlng and refllling,

;n:tem n&' B. J. Coyle... b8,

Exhid ot or cofiin ﬁi.rm:m ........ 518.
H‘enoe machlne, wire, W. Ban . 618,

fence, wire, J. & C. Lane.... ....cocvvvnnees vereesnie
Fender. See Car fender.

fiber brake, crnsber, and cleaner, J. F. Liester.. m,m

iber feeding machine, A. H. Morton.. 5k 419

File for keeping records, D. E. Thomns

er..

rearm, breech- loadlug E. Eld
re escape, W. 8 Parman 514,
ﬁ{:‘el extinguishing apparatus, A . L. E. Lectartier 515.368

cuiture, nursery 6)0 dfor,C. A. Hoxsle... 513.119
fish pond, artificial, C. A.. Ho 8ie.. A8
00t rest, C. B. Demarest......coovevvuieeeceennanans 13,(80

Ffarnace. See Cupola furnace.

Reverberatory
and regeneratlve furnace.

Smoke consuming

. Cox
3 Engelbach & Bretberton .
Furnace cast honse, blast, Miller & Georg
Furnace cast houses, mould for blast, Miier &
GOOTEE. o .ieeureeiiieseneiiess saseernsnsanasnnaann 518,417
Furnace for treatlng(refume of cmes.J J. Btorer. 518,285
gu, par sias for charsi 1} ith, E.
apparatus for charging quldsw th, E.
Gaseous products in breweries, method o
zppﬂratus for the recovery of wm
wietusch .
Qate. See Elevator gat:
Generator. See Thermo-electric generator.
lass, making rose-red, A. Spitzer.......... beereeas
rate, J. W. it B
iravestone or monument 0 W Smith..
un, cane, 0. Janke........v.cocii vvisiannnss
[ammock stretcher or spreader, R. C.Funke..
and bag, J. M. Allen

 Riioff 518,514

..

Hhoood!

Ty B
arrow, pulverizin H\J Boston,
ATTOW, . Lromer, ...
n.rvest'.er. corn. E. E. Witter.
iay loader, L E Stu g ..............................

See Sad iron heater.

eel, Morrison &

n| p . Cort
w. B. Dem! .
¥ device, horse,J Q. Engberg..............
ook. See Snaph ok.
00k, D. W. HOlIAeN.....0cienniiniiiosreensassssnsans
orseshoes, eombluatlon tool for punching and
creasing, J. Whalin.....
Hub, metallic, J, H. gray.

ry

Hydraulic elevator, J. G. Stamp.

Hydrocarbon burner, A.J, Blacktord 518,
Ice cream free er, J. Schaller 5{% -
f11E A

Incubators, thermostatic reguiator for. G. Ertel. . :
nanlating turnbuckle, H P Ball i)
Insulator strain, L. McC:

Iron breaking machlne, pisz. {d'i]ler & George

Jute or other b treating, Lebman & K

Keg rollin Ing 1uac or . ATDOMAND oo s ¥

Knife. (3] Chopplng knife. Peeling knife.
Sklnnlng knife.

p, G. A. McCay
L.aat block rastener, C W Moore
Lawn sprinkler, S. 8. B! . 518,660
C. Applewnte ..........................

Lock. fe lock.
Loom picker motlon,J H. Paige....
Loop banding machine, J. M. [’arker
Lubricator. See Axle fu br!
L.uhrlcamor Tawrence & Blacuord

ofaln-matmig current dyna
or exciting field. Bel .
Matrix drying machine, E. & A. E. Hall
MeasurlngFlnstruments, damplng device for elec-

trical, F. Holden..............ooiiiiniiecnnnnnans
Measuring instrument for multiphase systems,
electric, E. W. Mix 18,285
Metal sawing machine, J. F. Lundabl... ... .. 518,572
- Metallic tie and rail fastener, Armstrong & Wads-
WOItD. .o iiiiii ittt e iiizeieivinaiseaannns 518,439
Meter. See Cut-out meter. Electric meter.
Mica. splitting, J. FO 1d8, Jr........ccccivinunnnnnas 518,231
Milk bottllng mmhlne, W. A Clark. 518,306
%ﬂk can attgchmeﬁn .A.D. glﬁhmkan . glﬂ,.’:ﬂ)
machine, Ferguson ADKB.....oiuiiunans 18,234
Mill. 8ea Ogie cr&shinlf n'%lil a
irror, combination, ederer............... ... 518,383
ould. See Tank mouid. 8.

ould foundation, Miller & George.

otor. See Current motor. Electri
Mower attachment, M. 8zukal skl
Mule and tw
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Nmzvll;mkg:%lﬁfglhinea feeding mechanism for 23,194, %31,195 I2u DR".I.S D,AM"U&& I,{T%IEED %l JE,
reet,
Nut lock F.B. Wallac T ‘}33 9{ Correct in l)eukwu, Workmanship, and Prlce.
Oil can, F. E. Williamso 23,202'to 23.206

. 618,510
’ncklng vehlcle wheels, device ror. F.G. Dnvla... .')18.3!15
Paddlewheel boat, .
Paint, lumi uous.(’) Kraut
Daper cutter, roll, D. Mc[‘achla.n .
’apﬁlfmnumctorles, pulp catcher for, A. G. E.
B
astry or confectionery, machine for forming
articles of, D. M. Holmes
Peeling knife, fruit, N. B. Hale
Photographic film holders, registerin,
ing apparatus for, H. Mackenstein ..
Piles, method of and apparatus for pres
A. A. Polham
Pipe. See Sheet meeal pipe.
Pipe from mandrels, removing artificial. W.

Tipson 567
Pipe joining device, W. A. Tj on H14, B
Pipe makmg machine, W. A. 80n. . 018,068
Pipe wrenc: Wynn & Glllesple ...... SI6.LIT
Plane, carpenter’s, W, E. Croi . 518,621
-‘llner. automatic | gear W. &J » E Gleason . 518,497
ter, corn, G. P. Kuhbn.........c.ccoeevenvnaeen. . 518,469
Pot. See Wateﬁgr BO
Preserving case, Streator.. teeereeeess.. D1B286
Press. See Drop press.
Printing device, hand, Smith & Tripp.............. 518,005
Printing press dellyery apparatus, G. Goss, )
Printing presses, perforating mechanism 'for
cylinder, E. Kellner............occeviiieneniinans
Pﬂm.im; wall paper, machine for, C. F. W. Leh- 515,924
am
’nlverizer land, H. C. Brookens. . 618,363
Pump, D. F. & H. Selzer........ 512,356
Pump, air, Wolff & il de. Jr. 518,512
Punch, ticket, J. M. Hlack............ . 518,518
;;rome]ter, ]ehhtng &dS:gmbm Elr)ct ¥ 43
roxylin solvents an eir products, manufac-
DR, G, 0. Zeller. . .................. 518,386 to 518,388
ka. See Book rack Diuplay rack.
Railway bond, electric, J. 3 . G18.414
Railway bridle rod, H. A. M |2
Ruilway conduit, electric, P. P Banholz al8,640
Railway, elevated, C. C. Burton 1H, 564
Railway, gravity, J. W. Caw der 518,24
Ratlway signal, electnc. B. F. 518,511
Railway switch, automatic, 0. E 514,281
Railway system, electric, C. D. .. 5182
Railway trackand car, C.C. Burton................ 518,660
Rnnges. stoveﬁ. or heaters, ﬁrebox and grate for. 5
Rec order. See Electric current reoorder.
Refrigerating machine, L. Block..

Bei rigerator, J. Denson
Re

rigerator, G. Fee
Rie%er. See Autogﬂphxcregister. ‘Cash regis-
!loaulator. 8ee Beltreeulator. Electric current

.regulator. Electric machine r
Reverberatory snd regenerative

heo tat . Din

Rbeostat, J. P. B. Fiske
Road worker and scraper, W.S8tearns......
Rods, machine for strallzfltenlmr. P. M. Haas.
Rotary engine, G. W. Morthland. cenen

Rotary engine, R. Naden
Rotary engine, B. M. Wil
Rotary steam engine, Williams & Fisher..

B8accharine juices, purifying, G. G. Tiemann
ack fastener, A. 8. Procter...

T
ad iron heater.w R.
3addle, gig, C. A. White..
ate lock, W. H. Hollar....
lalt and pepper dlstrlbuter,
lash balance, ntreter
lash fastener, Q. M. K
ash holder, J. W. E
ash holder, W. H.
aw frame. R. J. Mox)
law set, H. Marsh.
Sawing machine, circuiar, E. E. Thomas
cale, pendulum, W. J. Graves..
craper, road, T R McKnight.
Berswdriver, B 1. Snyder....
teal, bottle, 'H. Robinson.,
ee(il& in envelopes, machlne for packaging, E.

. 6668
an me, e 518,648
Sheet meta.l cans machine for formiug and sol-
dering, nne ... 518,316
8heet metal plpe. C. S.
hock compressor, E New
8hoe sha.nks, sheets of metamc, G. D.

Bartlett. ... 518

8 gnal. See Railway signal.
8ignaling device for crossings, automatlc electrlc.

B. A. H erma.nn ......... ceeee . BIRNAG
Skate, F'. Kalkner...... B18,951
Skinning knlfe. M Cahen

Smoke preventing furnace, J. A.

8nap hook, R. A. Breul..

Sorting cards (;md compil
ore

for, J. K.
Bpindle bearing, combi . Drap
Bprikg shackle gnd oil dtstrlbuter, combined

T nkler. See Lawn sprinkler.
mp canceling machine, G.
tamping machine, A. E. Grant
Steam boiler, J. Cahali.......
Bteam boiler, G. Cawley..
team boiler, M. N. Forney..
itone, artificial, E. Goode. .
8top motion, electric,J. Weir..... ..
8topper. See Tube stopper.
Te service apparatus, J. W.TheW.... «eceoveee.
v%ee Harness Strap.

startl
switch. Raliway switch.
T'ank monld, water, Tickner & Batler.............. 518,292
Tawad ukin and maklng seme, Norris & Burk..... . 618,467
Telephone exchange system, Sabia & Hamgm s, 518,334

Telephone system, Sabin & Hampton..............
Telephoxégrttmnsm tter from secondm'y batterlee,
y .

L J.CArtY....oviiiiiaaens e .. 518,392
Telephonic apparatus, C. Mi)de . 263
Telephony, multiplex, W. W. Jacques.. . h}g.'am

ermo-electric geuerator, H.B.Cox . . 518,643
Tharmometer, 3 5 618,
Thrashi maching taﬂt.h

er for, E. W. Oakey...
Tin, See Maisllletie,
Tile, roofing, Veen & Dornl ;F .518,2‘.14‘
Tin plating machine, C. R. Britton.
Ti“e, pneumatic wheel, T. A. Egan . bl 8
Tool, combination, F. K. Sn 518,283 i

Tgy, marble phooting. B. M. Ve]sor

F Bz Aniaal t,‘mp |
Proilay wheel, J. D. ADBI@Y....ovvirrnninirrcnsensnss

I'rolley wire finder, autoxmmc, T. ftraus
‘rousers..l E. Leavitt..

'ruck, J. M. K. Pennink..
Fruck’and hoist, combine d J. P. B. .
‘ruck for rallwa.y trains, pneumatic buffer,

518.35

m
r
"
n
L
"
n

Trnck, rallwsy.
Tube stopper, E.
Twine box.J. W.
Valve, filuid brake, H. Tnbor
Valve, hydrant, C. H. Watson
Valve mechanism. rock drill, R. L.." Ambrose
Vehicle coverand support tflerefur. J. H. Rau..
Ventilator. See Car ventilator.
er.  Bee Bottle washer.

Washing machine, F. Jackeon.. cesneneds D18,40T
Water module or delivery regulator, C. A.

D’Ebre 8,227

e & WoRaal

an

Vlacering pot, J. R.'Wotherspoon
Welgher rotating grain, J. Sudbrock
Wel.s nlston for artesian or oil, W. H.
Wheel. See Trolley wheel.

Wlndmlll A. V. Winegarden.
Window, slide, M. Zennier
Wire lgcps, machine forforming, White & Lager-

Wlm stretcher, G. W. Hughs.....
Wood, kindling, W. F. Hutchlnson
Woodworking machine, W. Lyon..
rench. See Pipe wrench.
ringer. See Clothes wringer.
Writing machine, E. Griffin.

DESIGNS.

Car body, J. Commerford
Key top, Graham & Saveli......
Mirror f ame, J. F. WO
Rack,

Lockwood. .
w'mnum

TRADE MARKS.

Bollel;st. heatinz and power, Howe, Hopkins & Bas-
Boots and shoes, Versteeg-Grant Shoe Company... 24, 528
Braces, bolts, nails, screws, washers, fastenings,
and similar anicles of builders’ hardware.
Stanley Tool Work: ..
Braundy, cognac, Moullon & Ci 24,’»33

H Bruebes hair aud clothes, Florence Manafactar-

24,647
Elect,ncal instrum ents for measuring current, po-
tential, and resistance, ¢ueen & Com .. 24,566
Extracts, finvoring and perfuming, C. 8. 2 545
Eve water, A. E. Brady..
F ouJ'. oatmeal, and crushed’ cereals, B Elsworth
& Company.........coeveeen.
Flour, wheat, S. Green
Flour, wheat, Thompson Milling Compan,
Glass, Dlam. ground, or chipped sheec,
Glass Company.. .
Gla%s. plaln or gro

hambers
..24,559 to 24,661
as8

mpan.
Jewelry ornamented with prgﬁlous stones, dia-

monds excepteq, H. R. Be: ict....oovuennnnnt . %,54
Lard, Anglo-AmerIcan Provision Company
34,554 to 2,667 :
Liniment, W.C.JODDBON.........cce.. tivrnieerein 24,637
Medicinal wines, F. Comnr etFils & Cie............. 4,

Medicine to neutralize the effect of microbes on
system,

he physlcal
Mac

fiuid, Goodmun

. 4,531

Mineral watem, Gerolstelner
dyck 4,530
Operaglas 24,526
anges,
R. B 24.548

522, 24,623

............................................ .. 24,539

wayf foot guards, M. Riley. 6,563
Salt, oL Wo BUISeh veerrrersos 24,560
Shamp oo forthe halr J. W. Barpum......... 24,641
Silver tableware, M. ¢. Eppenst,ein & Company 24525
Skins, dyed rabbit, Lafrique & Pin 24,629

Soap and saponaceous compounds, Small & Teed.. 24,643
B(}np tatlet, J. . Willtams Comuna A2
icer anil tlu\wr{u
aploca. (.avlon Sl#
Vermouth, iuswppe & Luigi Frateili
Washing fluid, M. Williams..
‘Water motors or pumps, G. J. R
Whisky, R. Hewson.
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A printed copy of the aﬁleciﬁ(mtlun und drawing of

any patent ln the foregoine liat, or any putent in priot

iganed sinee 1855, will be futpisbed from this office for

25 conta. 1o ordering please ataie the name and number

of the patent desired, sod remit to Munn & Co,, 361
way New York.

Canadian patenrs may now be obtained by the in-
ventors fur oy of the Inventlons named in the fure-
f[}lil.lg list, provided they areslmple. st a cost 0f #40 each,
If compicated tha eost will be a llttle more. For full
inatmetions address Munn &

Ca., 31 froadway, Now
Y ork.

Other forelgn patenta may also b obtained.

"W overtinements.

ORDINARY RATES.
Inside Page. each insertion « « 75 cents a line
Buck Page. ench insertion « « « « $1.00 a line

§F- For ‘some classes of Advertizements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the llne.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be

received at Publication (Mfirc an early as Thursday
morning to appear in the following week’s issue.
L Eiayn Serew Cob-
Foot Lathe ting Auts—
megll_ matic Crosg
8x25 in, A “eed, okc.
Beroll Asw, H Catalogun
Cirgular Freq
Elvn.'hl:!]el af ull cur
rtluera,

Slneca Fails Mig. Co. 695 Water St, Seneca Fally, N.Y,

lAT N ES. Outhia I

atauogua Fres. MSHY S
1%

Planers. Drilla, Machine Buop

Tont Tathes, Toals and Supplies.
TIAN LATLE

(CLYIRT "!'t CmcmNAI'I, 0.

PA’I‘ENTED NOVELTIES

We want the New York ity Agency for Patented Nov-
elties of merit. Would undertake the manufacture of a

004 specialt o‘nro al
& Up ﬁ . 1%5 Broadway, New ank.

DISPOSAL OF THE GARBAGE AND

‘Waste of Cities.—By W. F. Morse. A statement of what,
during the last two years, has been added to our Know-

618,362 ' Jedge on the subject of the disposal of city garbage and ]|

refuse; with special reference to the disposal by fire of :
. the organlc waste and garbage of the Chicago Fair.
bon(alned in SCIENTIFIC AMERICAN SUPPLEMENT, No

8. Price 10 cents. To be had at this office and from
all newsdealers.

Finest Eluallty of Hand and Chucking Reamers,

Sohd and Shell
our Paten
1rul Flutes.
ill not draw or
and war-

anted to cut per-

P fect holes in all

kinds of metal, also

hardened steel Mandrels and Arbors. Manufacturérsof

the Lightning and Green River brands of Labor S8aving

Machlnelg and Tools. Wlley & Russell Mfg. Co.,
Greenfield, Mass., U. S . ¥ Send for new (atalogue.

MATCH = MACHINERY.

La.taub rovedd. Complete plants furnished. JOS. C,
ELE.Y 1209 Buttonwood Street, Philadelphia, Pa.

n¥
rxtracts, Johu Bird Compa.ny 24, 1546 |
24,549

In Architecture.

Architectural Drawin,

Plumbing, Heating and Ventilation,
Bridge ineering,

Railroad Fngineering,

Surveying and Manping,

Mechanics

,uechanlcai Drawing,

Engllsn Branches, and

ELECTRICITY.

Diplomas awarded. To begin students need only
know how to read and write. Send for FREE ()Ircula.r
of information statlnx the subject you think of studying

The Correspondence school of Mechanics
nndlndustrlul Sciences, Scranton, Pa.

‘4000 STUDENTA.

ARBORUNDUM g

ASIVE bl[“
wnt: H TUTE.
HEEL SLAB &

E CIRM.

Euv
TELEPHONES

That are qnod—not ‘‘cheap things.’”
ence in cost is little. We guarantee our apparatus and
6umntee our customers against 10ss

WESTERN TELEPHONE CONSTRUCTION GO.,
440 Monadnock Block, CHICAGO.
Langest Manufacturers of Telephones in the United States.

CGATALDGUES FREE 7O ANY AODRESS
T

TECHNICAL SCHOOLS: THEIR PUR-
pose and 1ts Accomplishment.—By Prof. R. H. Thurs-
ton. E per discussing the importance to thitpeople
and to the nation of the introduction and perfection
of technical education in the United States, and its de
velopment as a part of a state and national system.
Cont,amed in Scmvmrlc AMERICAN SUPPLEMENT,

934 and 3. Price 10 cents each. Tao be
hnd at this office and from all newsdenlers.

KNITTING MACHINERY.

Enltted underwear 18 10 vogue. The best
muachinery for 1ts manafacthre, soch ad

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc.,
are ade by SCOTT & WILLIAMS,
2077 E. Cumberinnd Street,
Establighed 1885, Philadelphia, Pa., U. 8. A.

ALSITE ¢ SOLDER
ALUMINUM.

Does not disintegrate. The Butt joint can be rolled,
hammered, or drawn. Full particulars on application.

ALSITE ALUMINUM CO., 106 Liberty St., New York,

5 All sizes and styles
Pat’d R+veriihie

ue. The s nndard
A dress W, WHITe
LOCK, R. 145, 389 Cortlandt 8t., New York

PROGRESS OF SCIENTIFIC DIS-

covery.—By Lord Kelvin. Abstract of the presldentlal
address before the Royal Society, Nov . Cone
ained in SCIENTIFIC AMERICAN SUPPLEMENT No.
940. Price 10 cents.
all newsdealers.

TOWERS aw TANKS

PATENT SECTIONAL
ALL IRON TOWERS

of 4 aud 12 Columns, for
Water Works, Cities, Towns and Manu-
factorl

PLAIN, ALL W0OOD TOWERS.
ELEVATED TANKS
for Automatic Fire Sprinkler Plants.
Manufacturers of Iron and Steel Tanks.

Louisinna Red Cypress Wood
Tanks a Specinlty.

IW. E. CALDWELL CO.
219 E. Main Street,
LOUISVILLE. KY,, U.8. A.

The machlnery I make is the kind
-you want. Every machine bears the imprint
| of my brain as well as my name. Of the best
work and finest material, it does the best
work, saves the most time, and makes you
the most money. Send for a catalogue.

Catalogues: A, wondworki mach mach’y for
brass, ivory, hom, ete.; C, shuft'g, pulﬂzystmnzcrz etc.

P. PRYIBIL, 488500 W. 415t 8t. NEW YORK.

E
i
 —

;.
M!NlNGTUNNELING.
QUAREY LRRARORD WORMN

RAND DRILLCo 05 Pacr oo

THRE “OLIIN”
GRS RND GRASOLINE ENGINES,

FROM 1 T0 10 HORSE POWER, FOR ALL POWER PURPOSES.
TTHE OLIN GAS ENGINE CO,
222 CHICAGD STREET, BUFFALO, NEW YORK.
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The differ-

b tent suits
ur guarantge and instruments are B()’IYI»Pl ’

I'o be had at this office and from'

Shmgle, Headmg, and Stave Mill Machmery
and Veneer Cuttlng.
Send for Cat. A.

Handle Machinery
for Turning Handles
for Brooms, Axes.
etc. Send for Cat. B

Wnod Pulp Ms—
chinery. Send for
Cat. C.

Trevor Mfg. Co.
Lockport, N. Y.

Fertilizers are Un Prufltahle

Unless they contain ruffitrient Complete
fertilizers should contain at least 6 per cent. of Potnsh.
Fertilizers for Potatoes, ’I‘obacoo, Fruits and V egetables
should contain from 10 to 15 per cent. of Potash. To ob-
tain best results use fertllizers contnlnlng enough Potash
or apply Potash salts, such as Muriate of Potash, Sui-
{J}.i!lte of Potash and Kainit. Instructive ‘pamphlets and
nformation free. Address,

GERMAN KALI WORKS,
BENNETT BUILDING, NEW YORK CITY.

WELL DRILLING MACHINERY,

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. V.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
PoweT.

L Send for
; Catalogue.
R ANDHVAR

Imprr)\rl.,d (rnuge L.at.h(-

ATHACA, W, Y.

ARTESIAN WELLS—BY PROF. E.

Smith. A paper on artesian wells as a source of
Wﬂter supply. Essential geological conditions of artee
slan wells. Some chemical features of arteslan well
supply. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT.No. 943, PricelOcents. To be had at this
office and from all newsdealers.

OiIL WELL SUPPLY 6.

91 & 92 WATER STREET,
PITTSBURG. PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for elther Gas, Oil, Water, or Mineral Test8
Boilers, E‘ngmes, eICOrdage.
W 1

Drilling Tools, etc. lliustrated
catalogue, price lists, and dis-
count sheets on request.

BREAD MAKING. — AN EBBAY BY
W. T. Callard. vead at the annual examingtlon io bréad
making, held by the Natlonal Assaciation of Britleh
Maater Bakars ant Confectioners, A paper of value to
brEars aa well as to housekeepors, Contninad tn BOIEN-
TIFIC AMERICAN BCPPLEMENT, No. 8489, Price 10
pants. To ba bad ai thia officaand from wull nawadna.lera.

MPRUVED CHARTER
GAS ENGINE.
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LN SN TATISY INVENTORS.
Erxperimental work of every description. Automatic
machineg designed andbuilt. §3 Send for circular.
ALTBY MFG. CO., Brooklyn, N. Y.

NOW READY!

SHIT . kL.

Fourteenth Edition of

Experimental Science

REVISEFED AND ENLARGED.
. 120 Pages and 110 Superb Cuts added.

Just the thing for a preeent for any man. woman,
student, '.each er, or any one interested tn sci
the new matter contained in thelast edmouwill be
toundthe Sclentlfic Useofthe Phono%raph the curlous ;
optical illusion known as the Angrthoscope, together
with other new and interesting Optical Illusions, the
Optical Projection of ()pm& fn Objects, new experlments
in Projection, Iﬂdescent 1a4g8, some points in Photo-
afthy, including Hand Cameras, Cane Cameras, etc.;
yatems of Electrical 1Matribution, Electrical Ore ‘Find
er, Rlectrical Rocker, Electric Imes, How to Color
Lantern 8lides, Study of the Stars,and a great deal of
other new matter which will prove 'of interest to scien-
tific readers.
M0 pages, 782 fine cuts, s ubstantially and beantifuliy
bound. Price in cloth, by mail, $4. Half morocco, $5.

§FSend jor illustrated circular.,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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