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Wusiness and Wersonal.

Tha chavgsfor Insertion under this head is One Dollar a line
Sfor each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning to appearin the following week's {ssue

Order pattern letters & figures from the largest varie-
ty. H.W, Knight & Bon. Seneca Falls, N.Y..drawer 1115.

*U.8.” metal polish. Indianapoiis. Samples free.

Best drying machines. 8. E. Worrell, Hannibal, Mo.

Bankrupt Machinery Sales. Am. Tool W’ks, Clev., O.
Chain Belting & Grain Dryers, F. H. C. Mey, Buffalo, N.Y,

Portable and Stationary Cylinder Boring machines.

Pedrick & Ayer, Philadelphia, Pa.

Wm, Jessop & Sons have a handsome display of steel
in Mining bnllding at the World's Fair.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R.Dudgeon, 24 Columbisa 8t., New York.

85 gauge shows speed and all changes of engines, ma-
chinery, etc. G.T.MeL. & Co., 120 Fulton 8t., Boston.

Hydraulte Wheel Pressed a specfalty. The J. T,
Schaffer Mfg. Co,, Rochester, N. Y. See adv. page 399.

Stow flexible shaft. Invented and manufactured by
Stow Mfg. Co., Binghamton, N. Y. See adv., page 270.

Screw machines, mllling machines, and drill presses.
‘r'he Garvin Mach. Co., Laight and Canal 8ts., New York,

Centrifugal Puomps for paper and pulp mills. Irrigating
and sand pumpingplanta. Irvin Van Wie, Syracuse, N. Y.

Guild & Garrison, Brooklyn N, Y., manufacture steam
pumps, vacumin pumps. vacuum apparatus, air pumps.
aclid blowers, fllter press pumps, etc,

8plit Pulleys at Low prices, and of same strength and
appearanceas Whole Pulleys, Yocom & Son’s Shafting
Works, Drinker 8t., Philadelphia, Pa.

Perforated Metals of all kinds and for all purposes,
general or special. Address, stating requirements, The
Harrington & King Perforating Co., Chicago.

To Let—A suite of desirable offices, adjacent to the
Bcientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York,

The best book for electricians and beginners in elec-
triclty is * Experlmental Science,”by Geo. M. Hopkins.
By mail, $; Munn & Co., publisbers, 36LBroadway, N.Y.

Canning machinery outfie complete, oil burners for
goldering, air pumps, can wipers, can testers.labellug

machines. Presses and dies. Burt Mf{g. Co., Rochester, :

N.Y.

Competent persons who desire agencles for a new
popular book, of ready sale, with handsome profit, may
apply to Monn & Co., Sclentific American office, 361
Broadway, New York,

¥ 8end for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free onapplication.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letfers,
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers should

give date of paper and or number of question.

nirles not znewe in reasonable time should
repeated ; correapondenta will bear in mind that
gome answerg require not a little research, and,
though we endeavor toreply to all either hy letter
or in this department, each must take his tura.

Special Wririen Information on matters of
personal rather than general interest cannot be
expected without remmmeration.

Scientific American Xupplements referred
to may be had at the office. e 10 cents each.
Books referred to promptly supplied on receipt of

price.

Mineralis gent for examination shounld be distinctly
marked or labeled.

(5151) C. W. 8.—The care of a gravity
cell is very simple. Two things are necessary; one is to
keep the zincs clean, the other is to keep the line of de-
markation of the copper solution and the zinc sulphate
abont half way between the zinc and copper solutions of
the battery. This you can do hyregulatingthe resistance
of the circoit. If yon find your cells running down teo
rapidly, connect them up in seriesa of two or three in
parallel; if on the other hand, level of the blue Jiquid rises
into close proximity with the zinc, it indicates too much
registance in the circuit, the remedy for which is obvious
—to decrease the resistance of the external circuit.

(5152) J. J. M. says: Some time ago I
saw a man who made it his bneiness writing names and
designs on glassware. I am acquainted with the process
asing the vapors of fluoric acid, but this man used a fluid
with pen and brush. Woud you kindly let me know
under queries of your valuable paper what kind of a solu-
tion he probably used ? A. 1. The pieparation may be
made by mixing sulphate of barium and fluoride of am-
monium in the proportion of three parts of the former
to one part of the latter, with sufficient sulphuric acid to
decompose the ammoninm and bring the mixture to the
consistency of rich milk. The mixture should be made
in a receptacle of lead, and kept in a bottle of the same
material, or of gutta percha. 2. Since fluoric prepara-
tions have been produced at reasonable prices the decora-
tionjof glase by their means has stesdily made its way.
Etched glass is now to be found everywhere, and glass
etching runs glass cutting very hard. It is very essy to
underetand that well etched objects appear actuslly more
beautiful tham those which have been cut, The cost of
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tion of the glass, lead glasses being easily acted upon and
furnishing a very flne matt surface. 3. Where it is de-
sired to havethe surface of the glass not altogether matt,
but shining like ice, as in the case of window glass, this
may be attained in a simple manner by placing the glass
plate in a perfectly horizontal position and covering it
with fine groats. Then very dilute fluoric acid is poured
upon it. The groats act as a shield and produce upon the
giass raised points.—‘‘Cyclopedia of Receipts, Notes
and Queries.”

(5153) J. M. says: Will you please ad-
vise a subscriber how to finish an oak front to adwel}-
ing that is exposed to the weather, where the finish will
stand any reasonable length of time and notcome off,
bleach out and fade? Allfronts to dweliings and stores
in this part of the State that I have noticed do not stand
the weather. Also please advise how to make a glue that
will hold a joint that is exposed to the weather. A. An
oak front should be thoroughly oiled with raw linseed oil
as soon as finished, andrubbed down with woolen cloths.
In a few days, or a8 soon a8 the raw oil has strack in
and dry enough, apply a coat of boiled linaced oil, and
when dry a second coat. A good weather glue is made
by boiling the Zlue with skimmed milk, in the propor-
tion of half a pound of dry glue toa quart of skimmed
milk. Swell the glue in the milk before boiling.

(5154) P. McL. writes: I am about to
erect two batteries of boilers, four boilers ineach battery.
8ize of firet battery 26 feet long by 38 inches diameter,
two 15 inch flues in each boiler. Sige of second battery
32 feet long by 42 inches diameter, two 15 inch flues in
each boiler. Will you please through your Notes and
Queries inform me the distance grate bars should be
below shell of boiler, also distance from bridge wallto
shell of boilers, depth of combustion chamber, and style
of back wall, whether staight wall or should it be racked
offinfront? Boilers to burn Pittshnrg coal and can use
allsteam they can make. Also please give me beight and
diameter for iron smoke stack for each battery? A.
The grate for soft coal should be 3 feet below boilers in
both batteries. Bridge wall, one foot below theboflers.
8ize of grate for each boiler of the first battery should be
40 inches wide,d14 feet long. Size ofgrate for each boiler
of eecond battery should be 44 inches wide, 5 feet long.
Bridge wall should be vertical for 9 inches above the
grate, then racked off or beveled to the top at about 45°,
Iron smoke stack of firat battery 38 inchesdiameter by 60
feetin height. For second battery 44 inches diameter
by 60 feet high.

(5155) F. W. M. asks: Is thereany need
of a fluxin casting bruss ? If there is, what is the best
to nee? A. No flux is used in casting brass. A
little powdered charcoal is puton the surface in the cru-
cible to prevent oxidizing.

(6156) J. J. P.—We do not think a fan
blower is adapted to organ blowing,on account of the vi-
bration of the colomn of air, which would affect the
sounds produced by the pipes.

(5157) C. H. asks: 1. I have just made
two storage batteries, 4 plates, each 45 inches, coated
with red lead mixed with sulphuric acid and water.
I want to charge them from a 50 volt, 16 candle power
socket. Is the voltage too high? A. By introducing | €
your battery, together with some resistance, into your 50
volt circuit, youcancharge it. 2. How can I rednce the
voltage from the socket low enough to charge the cells
to the best advantage ? A. Use a wire rheostat ora bank
of lamps for resistance. 8. How many gravity batteries
will it take to charge the storage batteries so as to burn a
1 candle power lamp 15 t020 minntes each evening, using
the gravity cells during the day time to charge them?

A. Four gravity batteries to each cell of sto age battery.

The proposed lamp is rather small; you might use 2 or 8

cells with a larger lamp and run it for a much longer

time.

(5158) W. M. writes : [ have constructed
a pair of receivers of the Bell telephone pattern, merely
as an experiment. When I tried them I found that the
sounds were very low and indistinct. Can yon tell me

what the cause of thie is? A. Posgibly you may :

have placed the diaphragm at too great adistance from
the poleof themagnet,or you may have used a weak
magnet. Possibly you have not sufficient length of wire
on yonr spools, or the wire may be short-circuited.

(5159) B. M. C. V. asks: 1. What is the
rule to know the charging time of a given accumulator ?
Has the number of plates anything to do with it, or the
surface of the plates as represented by square inches ?
A. Charge your batteriea until the positive plates look
like wet slate nearly black; when partly discharged they
become dark red, chocolate or plum color. It requires
about 7 or 8 hours to charge a battery. 2. I have an ac-
cumulator for medical use, composed of four separate

accumulators to be charged, connected in parallel with 2
Bunsens 20 cells for 8 hours. I want to know how many ;

hours it will ke to charge them with 4 telegraph cells ?
A. Four gravity cells to each cell of storage battery will
charge storage cells in about the same time, 7 to 8 hours.
8. I have two large Bunsens (2 gallons) with two zinc
Pplates each ; one of the platea in each cellie nearly de-
stroyed by little use. The connectionsare properly made,
the 2 zincsin each cell and one of them with the carbon
of theneighboring cell; the platesare thoroughly amalga-
mated,the screws firmly attached, nevertheless the brows-
ing is very strong in both the mentioned plates. Can
you help 'me with your advice in preventing such a
trouble? I use for charging 1 part strong sulphuric acid
‘to 12 of water by volume. A. The only way to prevent
the destraction of the zincs is to remove them from the
cell when the battery is not in use. 4. How can I know
the amperage and amperehours of a given accumulator ¢
A. You can determine this only by trial, or addressing
the maker, if it is one which i8 on the market.

production is cheaper, and since M. Hock,a Vi
chemist, has given usanelaborate work upon the technics
of glaas etching, the difficulties attending tbis kind of
work have been reduced to 8 minimum. As 8 well
kmown, fluoric acid usually etches smooth, while other
fluoric preparations yield a matt surface. The most
beautifol ornamentation is obtained when certain parts
of the glass surface are rendered matt by means of
fouride of ammoniuom which has been slightly acidifled
hy means of acetic acid. The matt appearance is not
always the same with different kinds of glaas, but varies

much in beauty. This effect is governed by the composl-

Replies to Enquiries.
The following replies relate to enquiries published in
the SCIENTIFIC AMERICAN, and to the numbers therein
given.

BoriING Grass.—In the May 6, 1893,
number of the SCIENTIFIC AMRRICAN, 8 coeespondent,
M, tells of a very good way to drill glass plate. His
methodia a good one, but if a-saturated solution of cam-
phor in tarpentine be used as a lubricant, the drill will
cutmore rapidly.—C. R. JorRs, M.D.

i

INDEX OF INVENTIONS

For which Letters Patent of the

United States were Grancted

June 20, 1893,
AND EACH BEARING THAT DATE,

{See note at end ot-llst about copies of these patents.|

Adjustable, wrench, Grifin & Nichols ......
Advertlainx aock, 1, Peteraon.
A Collins & M

Alum ieaf, photolrapblc, 8. Posen..
All%atb

el ectro depoaihon, Dl'DdllBﬂ

Bnolda 4579, %38
Anisolin and makiog it Mon net. 499,927
Amate wroneh 5 o S kg omery .. 500,025
Ax making di¢, C. W. "Hubbard....... . 499998
Axes, manufacture af, J. Taylor. 600,084
Baletie, H. C. Tully 499,
Ballot box, registering, W. 8, Black g&l"
Ballot registering device, U. G. Iles..
Barrels or caaka macblnetorsettlng upand wind-

lassin 87

Basket

sring, wagon rol 499,847
Bed bottotn, ByTing, Srhmitt 941
Bed chalr, J. . Wood........... 091
Bedclothes olnm J.H . Bebroede 499,866
Bedcouch, J.C. Wood. .... 982
Beli, electric, W. J. Murdock 027

Belt, J.
Belt fasteni g, C
Bicycle frame. etc., F. H. Boite.

Bicycle lock and support combined J. E. Davis.
Binder. R. R.

Boot tree, M. S8PUBI.. .. ...cccvuersruusrennnnns v 489,761

Bottle 8topper, F. 8, TOWIe.. ... ... .. .. ccuseees 4098

Bottles, evnce for‘;)revauting the rraudnlent
filllng of, J. .087

Box. See Ballot box.
Brake. See Car brake.
Brake support, J. A. Brill
Brick machines, method an machinery for
operating the pressing plungera of,J. C

u'ld%e

lmte, draw H. W. Yerrington..
painty D Lo

3uckle, auapender E. Jones. . ) 836

uckle, susp ender. H, D. 8ha ckelford. 499,893
Ruck le, rgco, M. Waik (87
Burner. See Gas humer. Hydrocarbon burner.

Vapor burner.
Burning fuel, B. B,CoOX®.................ccvueeenns 99,715
Bush and bu combined Phillivs & Deurlam.... 499,932
8;.1:@1 See Otogrnph{e came ra
See Preserving can.

Can heading machine. M. A, Wheaton,... 499,5¢9
Cane and umhrella.oomblned W. B. Bl 600,05,
Car brake, x| uqon_ ......
Car coup {ng. ¢ .A.Dunn,
Car co Goll‘ &J olner
Car coupl mg. . Nash .
Car coubll . H. Swindell.

Car door, J . A Dellinger. .
Car fender, J. N, Wieazorek
Car fender, railway, F, Groshaus.

r . non-conductor aompound P, H

Mur]
Car. aafety. T
Car safety attBChment street, . Dubois
Car seat Jeatar, v ilway, H. H. Forsytp, Jr.

059 : Looms, reed aupportlng device lor J. W Che:

Fish Dlate, Da.via & I)ick

Fishing rod. A. Cal .. .. 489179
li'iauge wrench, J. W. Kellam, 498,
Fluid heater, Page & Hausheer. .................... 49,
Flush tank and manhole. combined, K. 8. Hyde.. 500,00
Fly trap, 1. J. 49,

Kumigat or, Dickinson & Sasse
Fur ml

trimmings, artificial cluw for.
85D
Furnace,
Furnace, E.
Furnace gmte bar, W. eeson
Garment au}}goﬂ.er, E. Adams.
8: burper, Hartmaon & McKee .
engine, C W- ........
Gate, 'S dge EM,e End Eate. R.mway

gate.
Gute. N. J. Bishop..
Gsate, W. D. Culwell..
Generator. See Steam generator
Glasgs. china, or eart benware, means for cannect~

Ini metallic fetings to, O K. & 3. F, G 161.... m
Glove, boxing. J, Bennett .
Gore marker. elastic. J. Kent.. . 600.00%
Governor, engine, W. . Davis.. 499,876
Governor. engine , R. H. Matber 19
Grain binder, M, Kane, 499,688
Gram drill Nrigent & G

rain aEparator 0. M.Mors
Grate basket, £. J. Jahinson.

Q

Grave alarm, A.Lindqnist............ . 600,072
Grinding machine for metals. W. 'Bright. . 499,708
Grinding riug, A, M,CorniDg.. ......cc.cieveinnen 499,714
Hanger. Bee Trollehw(re hangar.
Harmonica cage, M o er eeneenee 490,881
Harness taatening, S. . ... 45

w and rolter, F. B. Hmey 499,990, K00, 064
Harvester, bean, P. F. Wells . By
Harvester, beet, G. A. Farrall 90, TH2
Harvester, corn, G. N. Clevela 6,066
Harvester cutter, W. E. Ba .. 499,963
Harvester platform adjugtment, 409,837

eater. See Feedwater eater Fluld e

Hinge, %grlng. C. 8. Van Wagoner........... 500.096
Holdba atuicbmen vehlc F. O. Frasher...... 499,980
Hook. Bee SnaD ho
Horeeghleld, C. B. ’I‘lttla .......... cesiiires b eeess. 500,085

Horseshoe. A, Fechper. .
Hose band, L 8. Goldman. .

Kitchen cabi . R. . 500,064
Knife or fork scourer, 8. R. & H. H ackman,. . 499,894
Knitting fashioned webhin method of and ma-

chine for, H. J. GHBWOId........cooivuiiiinnnnn.s 199.729
Knitting machine electrlc stop mechanism, F,

Hammon ... 499,921
Kiob uttaﬁ:hment, L. P. Humphray. . 499,834
Enob attachment, T, E. Ward well.... . 499,900
Knockdown chair, F. D. O’Keete 499,798
Ladder, Messer & Cox. . 499,887
Ladder, ext en sion step, . 498,551
Lamp, incandescent e ectrio. E. E Cary.. . 600,
Lamp, incandescent electric, W. E, A ickerson,

600,07 076, 500,008, %ﬂﬁ

Lamp, incandescent electxic Nlckerson & Cary..
Lamp stand, electric, J. Cathreln... ............. 499,908

Lamps, mode of and means for renewinﬂ the fila-
ments of electric incandescent, . ... 499916
Lathe, engine, O. E 3 . 499,929
Lathe ludin
Level, builder abet
Lock. Bee Bicycle lock. Coln ‘controlied lock.
’I‘runklock. Whip loc
Lock,J. Witt.........ccooiiiiniinnnnes evveeas
Lowmotlveaah pan, J. Willlams.
Locomotive, electric, J, C. H
Loom shuttie, A. H. Bteele
. Loom shuttle, aelf~threadi

. A. Frel.

Car_seats, device for tuming the backa of atch making machine,c Bowman
50C,063 atches. making, C. M. Bowman
3 . J- A n 11,346 {ng instrumen dlstance J. L. Baiie..
Carwheel, H. E. Butts 499,778 | Meat chopper, C. G. B PR
Cars, trusged trolley boardforelectric, H Cochran 499,871 | Meat holder, F. C. Bchleich 804
Carpet beater, F. L. Good enough 1499.087, 499,968 Meta] bending and twisting machine. 3. G Her<
Carpet cleaner, F H G eeearearasensane cneanes L8808 | DDA ... ...iiieaiiiiiiiieeneeeiirieiiiiara e 763
Gartt o, H. P. W 498,763 Metal heatin g 8
Cal’t. nnes & Gillies . 499,740 batb. Burton 964
og, 499, Metral Ln:alchhlne for fol ing and cutting sheets ot
ry:) E .....................................
Cash reRisterz B Kp Hefler ......................... 499885 | Matnls.tes tlgg rolle-d or forged, A. E. Hunt....... 489.739
Cash registering and acvlgo%ntkchecking. method Milk cooler. and.. ... 499,800

of and means tor. J 071 | Mill. See Fanning mi]l Wire roling mlll
Caster, F, W, Frank 4997183 Hlterlng and jolning monld ngs etc hle tor.
Chaln drive,J. 0. Bro 99! nener. . ..

Chain llnka. ‘macbine for separat| . 499,901 | Moulding compoun: whotbam

Chain or cable grip, G. G . 499,981
Chajr. See Bed chair.
down chair.
halwa, J. C. Hugg i
hannelin; na ‘rrench & Meyer.
hart d!ap ayer w. 8. Temple........ooveviienennn
hopper. See Meat chopper.
hurn, T. J. Miss{idine..
igar bunching machine. F C. Miller..
igar bunching machine, F. C. Smalstig.
lamp. See Bedclothes clamp Hoee clamp.
aner. See Car et cleaner,
. See Pa) clip.
ock, secon! ary electric. 8. Howland
oth'cutting machine, O, Froemert.
oth stretching and’ drylng mac
mguiding box for, D. R. Kinyon
n slgnal, A, Ewlatkowakl

Bg:mtal chaj

499.738

OOC‘.‘J

QOO0
39
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Cofar, iTimmin table for.S S Hotchklae . 499,507
Coln-controlled lock, W, 8, Rogers........... . 499,803
Coin-controlled maching, J A Uﬂhthlpe 500,016
Collar tastener. horee, W_ A. Hollagd 499,736

fpa beam. J. H. Hurley.................. 4%0.999
Con vr.innary kettles. apparams for operating. .59

vage. . g

(‘ookel‘, steam, G.G 99,984

Cooler. See Mllk cooler.
Copy bolder, B
Copy. holder, Potter & Fortney
Coupit See_ Car couDllng.

ehicle reach coupliug.

Q
e

Cul
Cul

(o]
e

Cutter.
Cycle, carrier, J. Warr
Bam er, G, T. Moe

e

Allen

Dentalchalr, D. A Nash
Desk switch. D. J. Willls. .
Die. See Ax maklng dle.
Dies, apparatus for makma' Q. F,
Dies. machine for m aking, ()
Dies. making, G
Digger. See

. F, Champney
‘Post hole digger.
holderana operator.A F. Geo: rge
ing device, 3. N. & F. G. Botstor
Disk sharpener, H. Cas {
Display rack, D. Goldate n
Door holding device, M. W
Door, siding, H. J. Lobman,
Door, stding, .
Drainer, dlab C. 8, Baird
Drill. See Grain drill.
Dust collector, T. & G. M, Parkinson..
Fgg beater, H. F. Juergens

shipping case, J.

actric converter, G. e
"Electric lighting system, C. L. More
-Blectric motor regulator, G H. Whittin
¥lectrics{anal, G. W. Swartz......

lectricrl energy by natural force, means for

storing and aupp ylng, F. G, Coming.___......
Flevator, N. Beckwitb .....
End gate, wagon, N sh ]
Engine. See Gas enRine Steam eugine.
Excavating ahafts.
Eye former, W. E. L.
Eyeglasses, F. G.
Fan, rotary. J. ones.,
Fa nlng mil), T. M, Balea. .
Fare register, (. L. Logan
l“eedwaterheatﬁgr and eond
™D

F .
Fertillzer, M.
rifth whee .
Filter, A, SWhiltama
ilten apparatua for beer orer wine, .J. Hornuug 499883

ng, M. E. }) m
"‘lnner tilps. deﬂee or redncms distorted, ¥. B.

Ro 499 163
| Money drawer, electricalarm, Walker & Bedford 499,964
| Mosquito cap, Pocket owtdoor, E F. A. Bush nel), 965
Movéxng or reaPin g mach ine cutting apparat us, I. P

Musical instrument, C. WArTen,
Mustard pot, C. A. Pfenning..
Nutlock,J. 00k .....

Nut lock 'for vehicle axles, N. E. Bradford. . .
Oar lock forself-featbering oars, W.J. Geaaart
Organ belluws, means for operating, Klock

Pad. See Stalr pad. ’I‘russ ad
adlock, H. Hor’ri .. p

P
| Pail, mifk, C. Bennett,.
! Paints agit.ator for mixed, C. J. McLeonan. ,....
- Pan. Bee chomotivenbpan Vacuum pan.
Paperclip,J. M. K
Paper, drawing, (l Bcbaeuvelen

. PaDer feed{ Dg maohlue, T- A. Brig

; PaPermakinE machiunes, Press rol atann lor. A,

|~ Aldrich 499,696

| Peuci), lead, B, B. Goldsmith. 600,061
Phonograrb, T, A, Edison, 490,879
PhotogTabb hoid er, D. T. ¥ W0.|5

i Pbotographiccamera, B. G. P
Pbotographic plate holder. R,
Pillow sham holder, N. W.
P:pe. See Hotalr %pe-
Pipe wrench, A, E. Upf
Planter and distributer. combined, J. A. Sim
mon
Planter, checkrow. A G. Anderson.
anter. corn, R.
nter, corn, Upp & Young
Plants, receptac e for grow:ng. C. HoMman.......
sstering finish,
lers, A. L. S8chollh
ow. reversible, A. Plrch
low subsoll attachment,
Plow, sulky, U. Anderson.
Pl ow, su Iky. J. Willmann.
Portfoli 0. C. M. Carnahan.
Post hole i er, R. Budd
Pouncing roU, B. G. Berrien. Jr
Power tranamittlna mechanism, J. C. Benry. .
Preserving can. G. P, Herndon
Press. See Printing press.
Pressure Hdevices. apparatus for operating ﬂuld.

)

o4 Jalavlat)

. J, Oﬁ . 4997
Printec’s galley, D. R, Enright.. . 499912
Printing preaa.ﬁ R. McDonald....... .. 499749

Propeller or blower, C.
Prualng Imp)ement L L. Beekly. PRI
Pulley covering. Belte & McNulty..
Rack. Bee Display rack. Stock rac
Rallway construction, R. W. Ki

Rallway gate, R. C. Douglass,
Rail way grade crossing devr

Railway syuem electric,J - C- Henry
Rallway system, electric.C. J. Reed
Rellway trolley, electric, J Hen
Rallways clossd rand a for Colecirio, 3. 6

070
Heno 065
Recorder. See Time recorder ry m

Retmzerat,lng agpamtua M. Wauoner.. 5(0.!.‘68 E(I),lm
Refrigerator tachment, beer barrel, B.
KOKErDOt. ..ovviiie e ceiiiieniinian 6‘1).(112

Refrigerator beer barrel, A. B. Kokernot. . gu
fri rator fce mpportlng rack, G. L. Lobs! 439. l
%,er See Fare rekister.
Regulator, See Electric motor regalator. Wind-
mill regulator.

Rt Bee Fmger Py Grindingring. N
oot nﬁe owcrog cevesareasveness 499790
od. See li‘lahlnsr rod.

00fing componnd, A. MODFOE.......oovuireenresiss

tope socket, D. W. Black... 499,964, 499.%66
outndabont, L. P. Perew.

tuler, slate, B. W. Ahne.
sah fastener, R. Baker
Sash fastener, J, N,

aw set, G. y..
aw setting device, C. M. Kardell..... ..
aw tootb, curved* &endalt & Caaaady

ola,
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lcale.au&?maticeggotrlc welghing, C. F.
cale, welghing, J. J. Hickey.........
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chool seat and desk, G. W. Peek................ .
conrer. Bee Kuife or fork scourer.

crew cutting mncblne, J.A. Feld.......c..o.en.n
wrew cuttln%oo lne, W.W. Tacker..

y nt.tery. F 0 Norton..
g8eed, machine for delinting ootmu Cro
seede, ﬁ“"h“‘e for removing Jini from ootm

Bepnrutor See Gral% sepnrl.mr.

ggpurutor‘ J M. lal D i ey 499,
wer pipe ventila ‘cap, Bradie r.

RUBI, ., o erensos ¢ oap, Bradie f LT oeom
Sewink machine, A, Morie

Sewing machine shuttle, C? W. B

Sewvgvg)g gmchlne thread cutting uttnch
Shears. _Baee Anlmal shears.
Shears, L. A. Blak
8hingle machine baud saw. D.H, Bnll
8hingle aurker, J. T
8hirt, C. A. Hascall..._......
Slme "tastener, L Beet.lson
hoe fastening, 1..Gay.

Slgnal Bee Coffin slgnnl
8nap book, safety, A

p, method of and apparat

" Electricieigna

‘for pri

naphths, E. W. S8tanton... . . 499,762 ¥achinery
Bole nnd heei piates, maehine for making, F. atest and most improved for h,.j

DAVIBOD . ..o it iiirieriiiitrenietiaaaaanrnnen ans Pl ck: 3 Shop Use, a 8o for Industrial Schools,
Bpectacle or eyeglaes frame, N. Lazarua. . . 804 | Home Training, etc. Catalogue free.
Spioning flier, J. Good................. . BDO.DC2 Seneca Falis Mfgz. Co
sprog eolltng machine, J. Monzel. 490,75 D
Bta{rlnp or acaffolding, ad{oetable, A. Fariand.. 526 | 696 Water Btreet, Beneca sl]s N. Y.~

Btair pad. mitered. Tioldman, .
Stalk or trash cntter, M. W. Lane.
8tam uu—npr guast shiald, G.F. 8ki
Btan Sen Loy #tand,
Stand, Kadietz &

‘&2 Patent Foot Power Machinery

Seientific

“Wavertisements.

ORDINAILY RATES.
Inside 1’age, each fusertion - - 23 cente n line

"! Baclc I’nge. ench Inkertion - - - - 81.00 a line

Bg— For some classes of Adwertisernents, Specfal and
her Tates are required.

The above are charges per agate line-—about elght
words per lilne. 'This notice shows the width of the line.
and ip set In agate type. ravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press, Advertisements must be
: reeelved at Publi on Offce as anrl{ a8 Thursday
. morning to nppear ln t);e tollowlnk week's 1ssue.

Complete Outfits,
‘Wood or Meuxl worken vm.hont ataam
wer pata with
1arge &l

lglé)ms(m sﬂ? WG"“" hinerwy

Btuocker.. - R
Statlon Indieator, Skelly & Nellson.. STANDAR[ e PLA N E
Station lndlcator, Stewart & Jobnson. . E S1zes ™ A.WILSON
Btave sawiog machine, Hawkes &Hercey . PT 1N STOCK. RIVER 5~ ROCHESTER . N.Y
gtéeam gouer %Jﬂmh B R

eam boiler, . Vaoebhn.. .
Steam enm;é,t direct-acting, J. 4750 IMPROVED MODERN

eam genefator, H. L. BOM. N
Btock rack, A. Beebemer.. ... - oot ENGINE DESIGNS
2‘°"° 31,9, 5mw i '{,e"’ eclo.v't?r‘ AR f‘gr?‘ﬂg Also Foot Lathes, Tools and SBupplies, Catalogue Free
Stopper. See Bomepw 130-122 Oulvert &ire
Btave, portable, A . G. 5o B0 a0z SCDASTIAN I.athe Co. ununh'hx. PrHON
?5?“ ﬂ?ﬁm Tt for trauti it b - 499,500 il

mxglon st for trealing dlresaas & . S BBe

P P Tor treai ‘f ...... 4785, 499.186 | e
Switch. Bee'Desk switch. i
Tank. Bee Fhish tank. |
Telegruphy, P. J. Wioka....... 499,811
Telem Jleveling and ‘measaring, J, n‘ E!lnm- 0
n Cieetrasiaane L 80

'1'.|ep;1%naexnhnn a A. K. 'McClaren. . . 4,7
Thermometer, A Nordstrom...... 199,750
Thill conpllng, A P.Dodwe.. oo 19T
Thill conpiing, B. F. Lewlis.. 510, 11
Thin suppor! 'W. H. Musham. . 400,845
Tie. See Bale tle.
Tile, C. R. LAMDb......ccouveninniennsns [ L]

Time recorder, workman's, G. F. 8age...
Tires, cover for pneumatlc. 0. Toomay
Tongs, P, cee

Trace hold et, C. ATTIgUS, |

T“&kesa't icroaaln devlce for szreez car, Bbu &

Tmnsom,:)qvot. H., Howarth.,
P Bee Fly trap.

'l.‘ro ey wire hanzer. L. Bpﬂlmnu

Truck, Kl

Trank, F. b. Jero 499,836
Trank and oouch oomblned ‘M. F, W. Blaiedeli. . 49,704 MQg&jRCHB‘ q,};gug‘tE&go
Trank lock, W. J. D 971 -y ’
Truss ., 823 L o o o o (1. o o g o
Tub. Bee W ashtu i
'g:hhllg, llexlhl:f G (lt’ommlchnu... e . 499,713
] irregular shapes, apparatus

Fellows 4007
Type wbeel C! Beo! 499,911
Typewritlng mnchlne, F. L. Cras 499.717 |
'Prpewriting Erwlu & Wlnkler ........... 499,723
] writing or guard, A, F Btevena 499,894
2’1": brelisa, can [J bolder for, H. Egherts,. .
v:mmm pm,‘:{l. Berry unm_u Hal to Four Horse Power.
Valva dovice. I T Btowart,. .
gnl 've mechanlam for Ras engin

al

M
¥abinls peach coupllmz (, ( ‘!.jrauley

Vehicie roonlog gear 4R John
YVebicle wheel, C. L. Wiedrich.......
¥uhicle wrenn Wnlkur& Bedfard

Yetocipede, T. B, Eata
Velodg;ede' l?rler.s
Veiocipede saddle, H. Cut
Veloc e wheels, rim s]neader Ior. J. A. Du

merican,
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WELL DRILLING MACHINERY,

MANUPACTURRD BY
WILLIAMS BROTHERS,
ITHACA: N. V.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse

e power.

Send for
Catalogue.
WY Williams Drothers
" ITHACA K.Y,

ICE-HOUBK. AND COLD ROOM.—
K. G. Hatfleld. With directions f or coustruction. Four
engravings. Contained in BCIENTIFIC AMERICAN SBUP-
PLEMENT, No. § Price 10 cents. To be had at this

moe and Xrom ail newsdeaiers.

OILWELL SuPPLY GO.

91 & 92 WATER STREET,
PITTSRURG, PA.
Manufacturers 0f everything needed for

ARTESIAN WELLS

for eitBhtqr Gas, O1) w-ter. o rMineral Tests,

T8, es, age,
Drilling Tools, ste. P ot btea
catulogue, Hste, and dis-
counet s

tc On TeQuest.

Rubber Rolls and Wheels.

Power ernglng M chlnes. Drying and Venuiatlng

All ptyles of Trucks made to order ORues
GEORG . CLAR

ox 1., Windsor ankn, Coun,

The McGONNELL

" -

REMOVE MICROBES
—AND—
All Kinde of Disease Germs.
Is a Filter and Cooler Combined

1PRDVED CHARTER
\ GAS ENGINE

L 3
urmtt"\.I 3

(Lh\ﬁlg
) : r-ELIL
i . T HW.C

A
ALDWELL & “mN
SOLEMF RS

WA SHINGTON 7 UNION ST 8 Smitaco. WL

:SMOKELESS POWDER AND MAGA-
: 31ne Rifles.—By L. G. Duff Grant. An int. resting paper
: on the various smokeleas powders for military purposes
: nuw in @xisterce, and the weapona moatly used there-
i with. Contsivned o BCIENTISIC AMEWICAN SUrPLE-
. MENT, Nos. 894 and 893. Price 10 cents each. To be
; bad at this office and from all newsdealers.

!New Full Mounted Lightning Screw Plate,
8and for Catalogue.

Wiley & Rnssell Mfg. {!n., Greenfleld,Mass., U.B.A.

RERERFPF THE HEAD OCOOLs
T'ue Foraion Bralded
Wice Spring ¥illow
... i8coolandcleanly. Iscon-
ducive to

ingeleep. Health
vadgring Lo tde

(Pillow with one and opes to show conetruetion.) g Jdolis, 0x28,

8.60. Oblid’s,
Mx82,82,60. Sent, Teed prepai; ¢t of pri
Weaton & Wells M6 Gon i e HosiuBe - philuny Pa.
STEVENS PATENT

WING FIRM JOINT CALIPERS
With Wlnk and SQ&Screw.

DE.

t. by, mall,
Bluch uoo il lngh, Ef’m, $2.10
10 250

13 Al hlxhly olisbhed,
Idea] nnd Leader 8pring Dividers and
, Burface Gaunges, and Fioe Ma-
chinhu Tools. Ilustrated catalogue
free to all. J. Btevens Arme & Tool
Co. P.0.Box 280, Cbicopee Kslis, Maas

The ice as it melta I8 flitered,
No othergravity filter does this.

The McConoell Filter Co.

POLAR FLECTHIC, BUFFALO, N. Y.

After being on the Market Seven Years

THE RGIMIE AUTOMATIC ENGINE AND BOILER

STILIL, LEADS!

Marine and Statlonary,
For either Natural Gas or Petroleum as Fuel.

& INVO BXTERA INSURANOHK.

{miiemnzer oo ROCHESTER MACHINE TOOL WORKS, Browns Raw, ROCHESTER, N. Y.

DRILL CHUCKS.

ert,e “'I.‘HE PRATT CHUCE CO." Clx,

vilie, N,
ted catalogne of mmlhvf DRIVING BItICT

(‘HIJ(‘K" ahuwingﬂthe nnly perfect ayatim ever davised for

holding and drivh

Forelzgn Agencien i Ph. Roux et Cla,, 4 Boolevsrd il o Tempe, Pazil
wasdes NoO. b Berlln. Garmany. Balle B nnenthal & Co., 85 Queen ¥Vigtoria Btreet. London, E. C., Ergland,

1in.

France, H, Bonnenthal, Jr., Nnen Prom-

TEE B

I ESTARLISHED 1843.

The Most Popular Scientific Paper in the World
Only $3.00 a Yenr, Including Postawe.
Weekly—32 Nuiinbers n Yenvr.

This widely eirenlated and splendidiy lllustrated
paper I8 published weekly. Every number contains six-
teen pages of useful Information and a large number of
original engravings of new inventions and discoveries,
representin Bugineering Works, Steam Maeblnery,
New Inventions, Noveltiesln Mechanics, Manufactares,
Chemistry, Kleotricity Telegraphy, Photography, Archl-
tecture, Agriculture, Horticuiture, Natural Hiatory,
etc. Complete list of patents each week. -

Terms of Snbscrivtlon.--One copy of the SBCIEN-
TL#IC AMERICAN will be sant for mee year~52 numbers--

. Bancroft......... teetueaennsaatrrraasannn . BTN
$ﬁ:§%‘ﬂﬁpgﬁL oo i HARRISON CONVEYOR'!
WG S s d oy Fneditng Orain, Goal, Sand, Glay, Tas Bark, Cinders, Ores, Seeds, &¢.
i et Sl s &ndiox | BOROEN, SELLECK & CO., free5242m, IChicago, I
wm‘ﬂ:g Pachine, J, Renso. . i | - — —
Washing macbine, F. Sweet. - 8% I THE COPYING PAD.-HOW TO MAKE
Wutcneaie.'e. BChleaICKY ... . e riiesiiisiesareeees 450,891 | und bow to use; with an engraving. Practical directions
‘Watch stem-winding and setting mechanism, J.

'W. Rusbton 4 by whi & coples are made, how to piy t.be wrm«n
Water heating apparatus, A. Schier. . 499, tetter to t how to take "" °° letter,
Wate ring stock, devloe to W. A, sinnd .. dm,?ﬂ'r Oonutnedxn CIENTIVIC AMERI m 0,
Wheel. See ar wh PRE wheel Type 438. o 10 oante. | FOT saje 8t t,bls omoe and by all
wheel. Vebicle wbeel newadealers inall parta of the country. :
Whip , DANL@IB.. . oeviiiiieiii e, ﬂ&
Whl 'l ock, B, P. Phnu ............................ . 499,983

Wh}l_:[ ing, ;ppnmt or manufacturing, EL C.
Whltlng 'Inll_n‘ll‘fﬂ‘él’l;l;il’l.ﬁ.,.ﬁné:.ﬁ """""
Winding drum rope lasder, N

‘Windmlil regulator, H. J.- h.u

how to % ﬁn.ru the gelatine pad, and alsothe aniline (nk
cl

BARNES’ WATER EMERY
TOOL GRINDER

Wire netting macbive, J. G, Bowe: D,

Wireri s?tgnnehtne Tor making, K. ¥. Eiiie: 500,068 : Has no pumps,

‘;%r@fgxew mll:) liA.Wi TE7T . U &J‘B‘. ‘no valves. No,

re . Q. B. 8teen.......... |

Wren?:l:] . Be:q: jnstnblehwrgll:ch. Antt:)mnlo piping required

wrench. an e wrench. e wrench,

‘Wrench, M.Wll]lnmu.........“..p....‘.. ............ 49814 o supply it with
water. Always
ready for use.

DEBIGNS. Simplest in con-
l':}orﬂn h:‘nn%e 'F” late\Mthremar vien %2{&% etruction, most
LT B PP -
upoon, L. B, Duechner B efficient; In opar-
S & Hioh o ation. Send foz
ol, o, F. AL Riol .
5178, TARDL, 1. ELOCKSLTON Y « Catalogue end
UBIID1e, H. A WETRIIAD. ... 1seusssessrorssssrnresss ZEOAT Prices.

TRADE MARKS.

Ammouia carbonate. Mlchlgm
Beari 1::% 8spomimu tator brusbes, and elect!
ducto rsHolmes Fiber-Gr&phite mmuf nr.
ing Company.
Bnllamt& es,

Clrbon Worh . BB

W.F.& .IOHN BARNES CO.
1099 Ruby Street,. Rockford, ili.

MASON & HAMLIN
SCREW STRINGER

r.adbesive, Detro it,mf Com nny m
g’o{; ores, g’attle. pawine, dp " ooy Oneof th ¢ Kresteelimerovements (n the
Game, parlor. A Walker‘ 3¢ Meeps the Plano in Tune.
Innfgs tmul Clnm.ema. tubular, Steam Gauge lDd Mn aunor& I ‘l_l'F‘l,ll:lee-l rarer
0LeID COMPANY .. ..o aratitonsastsncans .
Perfumes, wmsl:ns. Dlﬂl, firooka’ kCo.. E,m [~ F‘Iﬂhl Tltustrated Catologue sent on
Remedies for cemm nlmed dlsaasea, cxwrnu
R ‘gg fnternal C. L H I.uon & Hamlin Organ & Plano Co,
emedy Ior dlseasea of A—Sefieel 12 TREMONT BT., BOSTON, MASR.

Remedy foreczema, toner, sunbnrn freckles and
other blemishes otthe complexion, 8. A. Rich~

for hesaaohe, T gl

Vossler.......

SEibs. cafe oD o
ns,

Suspensories of all )ﬁn

‘Vinegar and picueo, On
Compesn:;

ety

Andrheu n.

Remedcy

a vmezar and Pickie

A printed cop
eny patent In the
1sezad 2ince 15635, wil
25 cente. 1o ordertng pl
of the pataut duu)ral:
Broadwar, New York.

Canadian palents may now be Ohtained
ventors for any of the inventions named in
woltg lat, provided they are llmpln aka codt of 340 anch,
Lf complicated the Maé & little mcms For full
Instraations adaress Munn & Co., 341
York, Other furelgn patants may

of the apesfication and drawl

Lhg
lst, ur an:.' patent Im print

eada Mato the name and number
and remit to Muna & Co., 91

"{a

of
1Y Ir
HEU Fnrnla hed from thie office for -

the in-
e fure-

Broadway, New
Ohtalned,

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

PROVIDENCE, R.. I.

JTEAMEUILEHS

Prwitas ot

-t

Aand Expm'lmentors van ohtain val-

IN\‘EHTURS uabie axsisianie 410

In us 1 perfect-
s % speclalty. Write
¥ Joho Ht., New York.

2 PRESS, 83

G Larger size, fo dral ,
Y YOU Bms!elrne:em;erpm:,sw
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N (% rﬁ}s Money vt . roner

stmcﬂona. stamp for
per. oto. KELSEY & CO», g Ve

0f presges,
Mgriden,ye:un.

PHONOGRAPHS

FOR SALE.
ADDRRESS,

ing their ldoaa Mod
we. WM. GARD

éin Az
A_H.&.SO

EDISON BUILDING
New York,

Masonic Temple Bldg.,
Chlcago.

WM. GRAVER TANK WORKS,

(INOORPORATED.)

Haaohdncen of fron and Bleel

-STORAGE TANKS.

OFPICE,

3d Floor, Rookery Bldp.
CHICA GO, ILL.

P

MECHANICAL

DRA

R, students only need know how to md snd write,
OMAS Awarded. Low Prices.
Circular 0 THECORRESPONDEHCE BCHOOL OF MECHANICS, BCRANTON, PA.

ECHANICS, Min

WING TAUGHT BY &IIL

Bend for FREE
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f'.hr\\.L-n
She M
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North American Phonograph Co.’

prepaid, to any subscriber in the United Statos,
Cansda, or Mexico, on recelptof 1hn'ce dallnras by the
publishers; six months, $1.50; three months, $1.00.

Clubs.--8veclal rates for several aames, and to Post
Mastars. Write for particulars.

The safest way 10 remit is by Postal Order, Draft, ox
Express Money Order. Money carefally placed inslde
of envelopes, securely sealed, and correctly addreesed,
seldom goes astray, bnt Ie at the sender’s riesk. Address
all letters and make all orders, drafts, eto., payable to

M NN & CO., 361 Brondway, Neswv York.
0

THRE

Scientific dmerican Supplement

This s a separate and distinct publication from '1'HE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-

ravings, many of whieb are taken from forelgn papers
and with tc descripticus. ‘CBE
SCYENTIFIC AMERICAN BUPPLEMENT {8 published week-
1y, and includes a very wide range of contents. 1t pre-
sents the most recent papers by eminent writere in all
the principal departmenta of Sclence and the Useful
Arts, embracing Biolo y, Geology. Mineralogy, Natoral
History, Geograpby, Archzology, Astronomy Cbemis-
try, Electricity, Ligbt, Heat, Mechanical Kngineering,
Steam and Rallway EDRineering, Mining, 8hip Building,
Marine Engineering., Photography, Technology. Mann«
factaring Industries, 8anitary Engineering, A ricnltnre,
Hortlcalture, Domestic Economy, Blography, Medicine,
etc. A vast amount of fresh and valnable information
obtainable in no other publication.

‘I'hie most important Lagineering 1Voris, Mechanisma,
and Mantfactures at home and abroad are lllustrated
and described in the SUPPLEMENT.

Price for the SBUPPLEMENT for the United States,
Canada and Mexico, $5.00 a8 year; or one copyofthe
BCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for oneyear to one address for 87.00.
Single copl es, 10cents. Addreseand remit by postal order,
expreas money order, or check,

MUNN & CO., 361 Broadway, New York.

o
i’ d i d L red
Building Edition,

THE BCIENTI¥IC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION s lssued monthly. ¥250 a year.
Single coples. 2 cents. T'hirty-two large quarto pages,
forming a large and splendld Magazine of Architectare,
richly adorned with el¢gunt piates in siors, and with
other fine engravings; fllustrating the mosat interesting
examples of modarn architectural construetion and
allled snbjects.

A special feature 18 the presentation In each number
of a variety of the latest and hest plans for privateresi-
dences, city and country, Including those of very mod-
erate coet as well as the moreexpensive. Drawings in
perspective and 1n color are given, together with ‘Flans,
Descriptions, Loeatlous, Estimated Cost. etc.

The elegance and oheapness of this magnificent work
bave won for it the l.nrgest Circulation of any
Arc Itectural publication in the world. Bold by allnews-
dealers. $250 3 year, Remit to

MUNN & CO., Publishers,
361 Brendway; Now Yerk,
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Founded by Mat)ww Carey, 1785,
HENRY OAREY BAIRD & CO.

Industrlal Pahlishers. Booksellera, and Importers,
810 Wainuc S¢.. ’biladelvhia. r'a.. U. S. A.
¥ Our new and Revised Catalorue of Practical and

3cientific Books, 88 pages. 8vo, and our other Catalogues

and Circulars. the whole coverine every branch of 8ci-
enae appiied to the Aris. sent free and free of postage

t(& any one in any part of the world who will furnish his

address.

WORLD'S FAIR®

should inspect the handmome
Regleters, Janabine Recordern,
Apemometers, aod other Mete-
protogical apparates on exhibit
in Weather Bureauw Bullding,
from Julien V. Fries, MY K. Ger.
St Baltitoore, Md., U.5 A, who
alsd manufactures. 'ﬂeholﬂn?
tor 0. S Army and Sl-at.e .21

HOW TO KNOW THE WILD FLOWERS

A Guide t0 the names haun snd Dabits of our com-
mon Wild Nowers. B m. Starr Daoa. Allus.
trated by Marion ~atterlee. (. talaing descriptions of
more t12 m’:cl';weﬁ' with Hln.atrtl'a lona, 298 pages,
square 12mo, ¢ ¥ ma 8
Forsaleb jo'm -g, ?’.,
ublishers of CIENTIFIC AMERICAN,
1 Broadway, New York.

EATES ROCK & ORE BREAKER
Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more or¢ than
all other Brease & combined.

Builders of High Grade Mintng
inery. for Uy OgUes.

GATES IRON WORKS,
50 C o.Clintou St., Chicnco

136 C, Liberty Btreet, New York.
=T C?’bmkl n 8%, Boston, Mass

SCIENTIFIC EXPERIMENTS. — DE-
scription of some mmp]e and easily performed scientific
experiments., Foucau t's pendulum, exchange of water
and wine, the bird in the eﬂxe, the five-pointed atar, the
sum of the anglesof a tri 16, surface of the sphere,
w—lth 6 {llustrations. nedin BCIENTIFIC AMERI-

N SQUPPLEMENT, No. M7 Price 1) cents. To be
had atthis ofﬂ ceand from al) newsdealers,

for Photographing Machinery and
t{::-lwomxrka of oonskvnon‘n in

TJ{EP M%CHANIGA
DescriptivePriceList

Manufactuced by JOH N C

Kenecially

‘Y‘ ﬂ nl?Danle'm.
U TT,
leyutone Dry Platsand Film Works, \hynunm. Philadeipbia.

I ing

* *

mech
usily overnted,wlth Unlvermi Key Board.

INTERCHANGEABLE STEEL TYPE WHEEL,
durable and easilyXept inorder. 30 keys, 9 charactara We?hn
nNR case, 16 ponnds. 8 al

THE NMUNSON

% THE “ MUNSON "’WﬁPEmeEB X

Tbis macbine 18 an *“evolution,” the
best results of sclentific worb

years of experience and the
?ﬂnmplea : l)eal at once to tbe
s Light, sma Compacs,

with mrrz
wheels for different Jor civcular to
TYPEWRITER CO., *

162 8. La Nalle Streety Chicago, 111., U. S. A.

ROSE POLYTECHNIC INSTITUTE

d.lmtlow wall £guipped. (_.oung n
Xle trical {1¥ 1li:ngin'!: ngand i hemlatry‘ Extenaive
Muchine 8 bops, Laborator es,

meinﬁ‘u Room? Libraty.

Expensea low. Address

The New Palmer Fan

MOTOR, Price $5.00.
Cast 8 and Parts of all Motors
Dynamya deseribed fn #CI.
Au SI:I PPLBHEN'], Nuu. 164, B,
i1, and the New
Watson 1 hjf Momr Tetephone
Mu.r-emtls lectrtcu} Supp’llas.

stump eatalogie.

I’ALMEIC ISIHIS-,

Miauue, (,nnll.

ELECTRO MOTOR SIMPLE. HOW TO
make, ByG.M.Hopkins.~Description of a amall electro
motor devie & and constructed with a view to aselating
amateurs to make a motor wnieh might e drtven with
advantage by a8 current derived from a dattery, and
which woeuld bave sutticlen? Power to operate a foot
lathe or any machine requiring not over one man power.
with 11 ngurea Contamed {u *CIKNTIFIC AMERICAN
SUPPLKMINT. 641. rnce 10 cents. To be bad at
this otticesnd trom all newadea]ers.

SINTZ GAS ENGINE GO.
GRAND RAPIDS, MICH,,

0. 8 A,
Manufacturers of the Sintz Stn-
tionary and Marine ¢=uaeand
(ymmline Kuiginra., Es \

Em for_Hoate and c
Lighting. Runs with msanufac-
ured or natural gas—Boats and
cheu. Prices within the reach
{{l‘ é;cndggg&cg&l‘am

WE SENII FREE

i with thin boan Organ an Inntroctien
d Dook and & h.mdwme, upholaterwd Btoall
& The nr%'ul hag 1L wbg
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Experimental Science
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