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(4131) E. N. H. writes: I intend ma.k-I

ing a motor Jike the one described in * Experimental
Science ** on pages 497-509 reducing it one-half. I am
going to have castings made for the field magnet and
the armature. Could not the armature be cast with
wedge like projections to facilitate the winding? A.

Cast iron should not be used for the core of the arma-
2. What size wire should the field magnet and ;

ture.
the armature be wound with? (In making it 14 size.)
A. It depends upon the source of the current anddhe
E. M. F. Probably No. 22 or No. 24 would answer fora
battery current. 3. Should I put the same number of
layersand convolotions as in making it full size? A.
Yes. 4. Ifitis not a good plan to have thearmature
cast, could I not cut out some pieces of the shape de-
scribed trom Russia iron? A. Yes.

(4132) S, M. 8. says: Can you give me
a formula for sensitizing albumen paper that does not
need fuming with ammonia? One of my friends can
make & sensitizing bath that works nice, do not need to
fume the paper. A, Try this:

Nitrate of silver...
Nitrate of ammonia.
Liquid ammonia....
Float the paper for 3 minutes. The hydrometer should
register from 54 to 56, Very important to keep bath al-
kaline.

(4133) X. Y. Z. says: I have a negative
from which I have been making silver prints,and thesil-
ver from the paper has got on ‘o the negative,on account
of dampness, I expect,and spoiled it for printing. Can
you tell me of any method of removing it? A. If the
negative is varnished, remove the latter by soaking in
alcohol for a few minutes, then apply the following to
the stained part:

A. Sulpho cyanide of ammonia....... ¥4dram.
)£ L= vees sees 1 oz.
B. Nitric acid..... Cesiee ses aserenes . 3§ dram
Water........... PP [ 1 oz.

Mix A and B and apply. A fresh solutionshounld be
made for each negative. Follow by washing and ap-
plying a saturated solution of chrome alum.

(4134) W. H. W. asks: 1. What Wou]d|

be the result if a motor or dynamo were constructed :
the same in every respect, that is in the * Experimental
Science,™ Fig. 485, with the exception of the armature
core, or inother words, if the wire of the armature were
wound on a wooden core (the shaft being aléo wood)
and everythicgelse being the same as in Fig. 485 ? How
much current would such a machine give, run as a
dynamo, and how much current would it take as a
motor to run it? A. The result of the construction
described by you would be to produce a very slight
current when nsed as a dybnamo, and a8 a motor it
would possibly rotateitself, but it would not be a suc-
cess. 2. What would be the result if I wound the

section on one gide? A. The result would be a ma-
chine incapable of being used either as a motorora
dynamo, as the currents in the different portione of the
winding would counteract each other.

(4135) D. P. sends us diagrams show-

ing two halos concentric with the sun and four sun

dogs or parhclia on a horizontal linewiththesun at the |
intersection with the halos, and asks explanation. :

Both halos are surmounted by inverted colored halos
tangent to each of the white halos. The phenomena is
attributed to the existence in the upper atmosphere, in
the region of the cirrus clouds, of snowflakes thinly
dispersed through the air, which reflect and refract the
light of the sun at certain angles. As the snowflakes
are crystallized in a great variety of forms, the reflec-
tions and refractions from their surfaces and through

their angular forms seem to account for all the known :

variation in halos, coronas, sun doge or parhelia and . on

' take up the post, yet, at present rate, it would appear

prismatic colors of the inverted halos.

(4136) E. L. says: Noticing your direc-
tions for coloring photos, in SCIENTIFIC AMERICAN of
February 20, 1892, page 119, I teg to ask: 1. Will uot
the solution render the oil colors soft and flow over the
other part of the paper when rubbed with the finger?

A. We think not, since the color is first thoroughly .

dried. 2. Are the effects permanent, and for how loug?
A. Probably for several yeara.

(4137) T. W. K. asks for the ingredients|

that compose luminous paint, to make numbers that
can be seen in the dark. A. Barium and calcium sul-
phides formed by ignition are cbaracteristic ingredients.
See our SUPPLEMENT, Nos. 229, 197, 249, 539.

(4138) . A. L. says: Please let me

is from the north pole? A. The pole star is now about
1X4° from the true pole. When the middle one of the
three stars in the handle of the dipper (Mizar) is on the

meridian below the pole star, the true pole is 1}4° be- |

low the pole star. Inany poerition of the line between
the two stars the true pole is 1}4° from the north star
toward Mizar.

(4139) C. E. D. asks how to find the
altitude of a triangle when the base and the sum of the
altitude and the hypotenunse is given. A. Altitude
= sum of altitude and hypotenuse equared minws base
squared, the whole divided by twice the sum of hypo-
tenuse and altitude.

(4140) W. W. asks: 1. How can I ex-
plode a cannon with electric battery? Will you please let
me know how to proceed, what kind of battery to use,
etc. ? A. Yon canexplode the charge in a cannon by
means of an electric fure having a small platinum wire
surrounded by fine powder. A current from & Grenet
battery heats the wire to redness, and explodes the
powder, the latter igniting the charge of powder in the
cannon. 2. Iscast iron preferable to soft iron for the
field magnet of a dynamo? A. No; soft iron is preféra-
ble. 3. Which is right? A says that if an article like
tooth powderor face powder is put up and sold, that
its sale can be stopped by law if it is not patented,while
B eays, if it is beneficial and harmless, its sale cannot be
stopped and that a patent is only to protect it? A,

, lution of sulphate of iron. In a few weeks again fill
know through your paper what direction the north star |

Taking out a patent does not oblige the patentee to sell, !
nor does the mere fact that a patent is not taken out | believe the occasional finding of u horseshoe to be a Clock geographical, A. L

prevent selling an article unless it infringes an existing
patent. 4. Also what is the meaning when they say
such an article (face powder,etc.) is liable to stamp?
A. It probably refers to the internal revenue stamp.
The appliction of a stamp to articles of merchandise
is not now required onarticles of the class named.

(4141) J. F. L., Jr., asks: 1. What isa
10 per cent solution?® I have been told the following :
1. 1 oz. solid substance (480 gr.).10 fl. oz. water.

2. 6grs. ** T -

3. 6grs. ve..54 gr8. “* dist.
A. A solutlon containing one-tenth ite weight of the
substance dissolved. This corresponds with your third

.“

formula. The second is altogether wrong. 2. How
may I put up a formula as follows;:
Dextrin.... ........ e eiiieresisieiiaes 2 parts.
Acetic acid..ees o civiiiiis ciieiiaiien )
Water.......ociiiiiiinnnn, 500"
Alcohol....... Cerheaeaeiiieaa e caaeas ) B

A. Weigh all parts. 3. Can you me a formula for the
fastest developer yon know of for fast gelatino-bromide
dry plates ?

A. Eikonogen.. ........ [ BN Y A
Sodium sulphite C. P.. L2
Warm water........... . |

When cool add
Carbonate of potash...... ....ooouuen ¥

If this develops too slowly add more carbonate of
potash. 4. Can you tell me briefly how to form arti-
ficial crystals of alnm, copperas, salt, sugar, etc.,ona
thread for crystallographic purposes? A. Simply make
a strong solution and while hot immerse the threads,
After crystallization place more solution in the veseel.
Always let it cool a little before adding.

(4142) A. M. asks for the name of the
acid used for stencil work on glass plates and how to
use it? A, Hydrofinoric acid is used in etching glass.
It can be purchased from wholesale druggists in New
York prepared for nse, or you can prepare it yourself
by pouriug sulphuric acid upon fluorgpar. A lead dieh

. is required for this operation. The glass is protected

+ with wax, paraffine or varnish. Where lines are re-
quired the protecting coating is removed with a needle
orscraper. The glaes is placed over the lead dish
and the hydrofiuoric fumes rising from the dish attack
the glass where it is exposed. Care must be taken to
not inhale these fumes and to avoid getting the acid
on the skin, as it is very corrosive and poisonous.

(4143) P. T. 1. asks : What volume and
fall of water will it require to furnish power to main-
tain 68 arc lights 2,000 candle power and 5,000 incandes-
cent lights 16 candle power? What will first cost be in
comparison with a steam plant of say 600 horse power?
Will cost of maintenance be less? 18 there less danger
of stoppages? What is the life of a turbine working 16

. X . hours per day? A. Your installation will require about
armature and put all the wire on the outside of the core, |

R L. . ' - 600 horse power actual from the water power motor.
made as directions, winding back and forth over pins ;

in the sides of the core, bringing all the wire of the

If a turbine of good make is used, the waterfall should
be equal to 700 horse power, a8 this depends upon two

. elements viz., height of fall and quantity of flow. We

must neceeparily refer you to SCIENTIFIC AMERICAN
SUPPLEMENT, No. 788, for illustrated description of the
method of measuring a water power. The firstcost of a
turbine and head flume is much less than a steam plant,

and in favorable places the dam and complete power
plant may be brought within the cost of a steam plant.
The economy of running expenses depends upon the
cost of coal, but is no doubt much less than stecam.
With any degree of care againat floods there is little or |
no danger of delays, far less than with the dynamos. ;
Turbines run for many years without interruption,

(4144) E. W. H. says: I have a long
fence with 416 inches by 414 nches Oregon fir posts
set 3 feet in the ground. Fence has only heen in posi-
tion one year, yet the portion of the posts in the ground :
sbow coneiderable rot on the surface when dug down
The posts weregreen when set. I do not want to

that tbey would rot off in three or four years. Would
it do any good to bore into the posts, just above the
ground, in a standing direction, and fill the holes with
somemineral salt? If so, how large should theholesbe i
and what should they he charged with? A." We do know

that the plan proposed will fully preserve the posts, but

will no doubt add several years to their life. Soaking

the ends of posts in a strong solution of sulphate of|
iron or sulphate of copper for a day has been tried and |
found eflicient for several times the life of posts with- i
out any application of preservative. We think it will
pay to bore a 3 hole in as slanting a position as con

venient, from 4 inchee above ground, say at 45°, three- '
fourths through the post, and fill it with a saturated so-

the holes and plug with wood or a cork.

(4145) W. W. M, asks: 1. Can you give
a deecription in the SCIENTIFIC AMERICAN of the
gingeng of Washington, Oregon, and Idaho, where
found, and illuetrate if you can? A. We refer you for
articles on ginseng in general to the SCIKNTIFIC AMERI-
CAN, vol. 65, p. 104, vol. 64, pp. 19, 69, 309. 2. Isend
specimen of ash of burned flax. Can you explain
wbat gives the color,etc.? A. The colors are due un-
doubtedly to the presence of iron, and posgibly some
carbonaceous matter,

(4146) J. K. M. — For the information

yon require regarding brazing and japanning, we refer

yon to **Scientific American Cyclopedia of Receipts,
Notes and Queries, price by mail $5.

(4147) C. M. T. asks: 1. Have you a
good book on induction coils? If so, what price? A.
SuPPLEMENT, Nos. 160, 166, 229, and 569, also Dyer’s .,
‘“Induction Coil,” 50 cents. 2. How many electric.

light carbons will it take to give E.M.F. of one volt?"'

(About 5 inches of carbon in finid.) How much zinc?

A. One carbon and one rod of zinc of any size will give |
an E.M.F of nearly two volts. 3, I have a telegraph:

sounder that seems to have residual magnetism in the

cores to such an extent that it affects the free move-

ment of the armature, 1s there any way to remove the

magnetism? A. Remove the magnet cores, heat them

red hot and bury them in ashes overnight, or until

cool.
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(4148) R. P. asks : Why do the English |0

good omen? A. There i8 no reasonable explanation of !
the horeeshoe superstition. There i8 no scientific
connection between the finding of a horseshoe and good
luck, excepting possibly the fact that one who picke up
a horseshoe or anytting else of slight value aud saves
or makes use of i is apt to have good luck. Possibly
some of our readers may be able to give the origin of
this peculiar notion,

(4149) C. H. B. writes: 1. I have been

- Copper matte, treating, P. Manhe

Cleaner. See Grate cleaner.

Lamp chimney
cleaner.

'T'obacco pipe cleaner.

L. Silvernail.. e 470389
' Cloth'cutting machine, H. A. Caldweil.. ... " '/ 470,233
(‘lutch or coupling device, adjustable,D. W.Free-

Comn fasnener a,nd
Coke oven, J. Rei

hinge, W. H. Dowling.
iter. .
Collﬁr and cuff ease, travelereeombmed. L.'D.

! Collar and cuff portfolio, Dozier & Hawley
Combinatien lock, T. W. McGrath..

Comminuting machme, H. A. Hlmnu
Cooker, steam, G. H. Grodhaus..

Copper ores, converter for, P. Manhel
Cores for journal boXes, lmachme for forming
Tlt

green 8and, W. B. Sterrlt......c.oeivienviiieen.e 470,518
contemplating trying to use water glass as a substi- (orgg.erunlgehlne for making green sand, W. B P
tute for glue in sizing spirits of turpentine barrels. 1 Corset fastening, Burns & Bartholomew. .. | 410,541
have been informed that it can be used for this, A. Cotton, 90, apraratus Lo elevating and cleaning
We think it would answer your purposes. 2. How is : (CJntto};x serapert. !l)vl[ l} %cd‘Rl;i'ﬁ"l"fliiéoii """"""" ﬁ%’%
: % i 3 ouch, convertible, OrriBON,.....00. 3
it prepared and used? A. It is made by dissolving  Counter and alarm, sutamatie, T. C. Dexter. 70,290
silica in caustic soda solution under pressure. Apply | Counters, foot rail for, A. H. flerzo . 470,348

. |Cou ling,  See Car coupling. Pipé coupling.

with a stiff brush.
(4150) A. T. M. — The word ‘‘type-

writer " does not indicate either sex, and is correctly
applied to both; “*iypewritist* is an offensive eccen-
tricity. ‘‘ Cosmopolitan * is correctly used as a noun,
and more frequently than * cosmopolite,” though there
i8 no objection to the latter if you preferit. The word
**macadamized*’ is usually employed as an adjective,
accent on second syllable.

(4151) J. V. D. asks: Would a five
horse power electric motor (50 volts, 10 amperes)
afford sufficient power to drive a 10 in. circular saw for ;
cutting cordwood? A. Five horse power would be
ample for driving a 10 in. cross cut saw.

TO INVENTORS,

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopeig of the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating t he securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the timee and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- ;
way. New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 8, 1892,

AND EACH BEARING THAT DATE.|

|See notea tend of list about copies of these patents.)

dewce. Frazar & Thuman.. . 470,424

Air molstem%g
Alal re alarn.

arm. See

Alcohohc llqulds, punﬂcatlon of, P. C. Rousseau

470,447

tery.
Beading machme J P. Howe

. Dental plugger, E.
| Dice box,

| Dish washer, E. W. Allen.

- Elevator.

- Envelope machine, H

hill coupling.
. Crane or dernck W J Bennetts
Cuff helder. M. G. COOK.........
Cultivator, G. W Cra.wford
Cultlvator J.H. Hunter
Cultivator, D. F. Oliv

! Cut-out, safety, M. Kerstem
Cut-off, wa er, G, nkel.
Cutter. See Band eutter.
Cutter head, B. F. Barnes
Damper, stove, E. D. Nellis..... .
Decoy duck, Henderson & Lund,
Dental mouth mirror, R F. Philips

Ebi.
K. W. Mad
Die. Seé Rotary die.
Display rack, J. W.
Door catch, J.

Door check. T. | .
Door lock slldln% H. Mon
Door, rolling o 1dmg Gollmsz & Lea..
Drier See Grain drier. Wool drier.
Drill. See Hydraulic drill.
Draughtsman’s micrometer scale, E. Jones........
Dust collector, R. E. War: \‘15
Dust collector, electrle, R E.
Electric battery, V. Riatti.
Electric cables, underground co
W. Hultman
Electrice cireuit closer, Pr
Electric current meter, J. W. 1. Olan
Electrliieut-out and safety devnee, C. R. &A
(@BLOM ., v\ ve it iiineensae vaneses
Electric generator, C. J. Van Depoele.. .
Electric motor or dynamo-electric maehme, H.
. Hosford .
Electrie motor or
Electric search light, R. 8. Dobbie..........
Electric wire eoudun C Freemau..
Electrical wire strlpper. A.’Cuthb,
See Mail el evator. Water elevator.
End gate, G. H. Johnson
End gate, wagon. H. C. Benuett.
Engine. See Rotary enﬁme
& D. W. Swift.

Evaporating apparatus, T. Crs.uey
Evaporating pan, J. B. Copeland..
Excavator, steam, I. N. Henness

Extractor. See Fence staple extractor. Penex-
tractor.
Fancy box, A. G. Williams

... 470,529
.. 470,373

Fare register, L. C. De Sloovere. ...
‘elt making machine, P. Le Grand.
'en ce machine, W. H. Mason...........
fence staple extractor, J.T. Pomeroy.
‘ence, truss rail, B. F. Osborn................
Fen ce, wire splicing machme J. M. Cochran.
Fertilizer distributer, R. B McLean
Fertilizer distributer, J. S.mmons
Fertilizer distributer, A. P. Williams
file, J.J. Tremble
rile, letter, W.
1le. letter or t;/mper
Filter, W. Hi

llter, J. Sut,t,o .
Filter, drive well, D, WlBel‘
m,er water, E. A.Gross..
Fire alarm and tel

470.2.9 . 470,569
Anunal trap. F. H. Keuthau .. 470,517 lreplace attachmeut. C. A. Howe. 470,244
Armature conductors, . frire pot, J. Schillet al........ooiiiviiiiiiiaeaa. ..t 470,509

Stephens.. . 470,217 Fish hook, J. Stretch 70,311, 470,312
Atomlzer C. H . 470,375 Fish net or u[—f’ R. . 470,314
Axle, C Sheldon .. . 470,261 Fishing reel, M. Bylles by.. 470,178
Axle'and shaft beannz, ersin . 470,330 Fishing rod, Colemau & Guye 470473
Axle blanks and axles, manufacture of, O. C. ‘lower pot, H. McIlhmey 470,437

all . s i 470239 Fly scare, J. C. Baker.. s . 460,537
Axle for vehicles, trussed, Reed a Clark. .. 470,259 Force feed lubricator, J, F. Vensel. . ... 470,522
Axles, manufacture of, E. E. Slick................. 470,354 ‘ormng horseshoe nails, machlne for, C. E.
Bag, See Traveling bag MOOTE. .. reeeenunreeesnneseseossnseessonsassnnnannne 470,322
; Bagfiller. 1. Craney.. 470,475 Frame See Scale frame Velocipede frame.

1, A. 1301 KLUt JAT, F A, POLLEE. oururnsnnnnees sennsenersnees 470,366
Band cutter and feeder, P. Swenson Furnace. See Blast furnace Hot_ air furnace.

Bar. See Horseshoe blank b Smoke consuming furnace. Smoke consuming
Barrel covers, locking devnce for removable, J. C. or preventing furnace.

Tiffan, . 470,519 Furnace for burning liquid fue), 8. Cox, Jr........ 470,420
Barrel head G.FE.Bean.. . 470 173 Furnaces, water heating attacbment for hot air,
Basins batht ubs, etc, “autor . Tinkham......

outlet for, J. M. Carrere, Jr. 470,179 Furniture tastemu]g
Battery. See Blectric battery. Galvanic batter 'H

Dav
Game counter. & F. B. Schnell

470,573 Gas, ap aratus for making illuminating, T. H.
Bedstead, G. Renfro......... B S <! A
Beer, treatment of. L. Hoff ... 470621 Gas llghtm%bumer, electric, H. A. Pinkham,,.... 470,256
Bllllard score keeper and game counter, H. s - Gate. See End gate.
........................................... 470,275 Gate, E. F. Smit) 470,
Blnder, tempomry,J J. & W.C. Johnson......... 0,398 Gate, A. M. Tyler. 470,225
Blast fumaee and means for operating the same, 10481 Genertat,or See Electnegenerator. Steam gene-
.............................................. X ator.
Block. See Building or paving block. Tackle Glove fastener, E. J. Kraetzer.. . 470,642
block. , Glove fastening, O. G. Alderman 470,170
Board. See Wash board. | Grain binder, ,236
Boat See Submarine boat. Grain binder, A. St ot 470,453
Bobbin stand and carrier, M. 8. Harlow.. 470,328 Grain binders, cord knotter f ark, . 70,454
Boiler. See Steum boiler. Grain conveyer for binders, etc., G. Schubert 470,213
Bolt See Safety bolt. Grain conveyers, delivery apparatus for poneu-

Book, index, L. Hill, 470,380 matic, F. UCKhAM, ... viveivnns v eienains 470,555
Book support, W. 470, Grain drier and ventilator, Vanderveer & Shedd.. 470,607
BooKk, trial balnnr‘e, §. K. Burdm 470,470 Grate cleaner and cinder and ash separator, ’1‘.

oot or shoe, C. B.'Brown.. 470,316 Ruddell...........oooiiniiiiiiinnne ... 470,212
Bottle, J. I Vog er T 470,438 Grinding mill, A. J. Robir 470,601
Bottle stopper attaehment H. Gerike.. 470187 Grinding tools, tool holder or, Jacobson & Stein. 470,19

Bottle washer, . 470,387 Guard. Car wheel guard. Cattle guard.

Wis
Box, See che box. l«ancy box. Music box.
Hrake, Bes Car brake. Sled hrake.
Bread ﬂ.n[l Ap l¥ing butter thersto, means fordi-
viding, A. W, Kirldir
Brine, purificatien of C

Gun, breech-loading, J. B. G. A Canet
Gun carriage or mounting, J.
Gun loading apparatus, 'B. G 'A.Canet.
Guns, mechanism for quick- flrmg H
Hair clipper, J. K. Priest. .

Broom holder, H. H. Draper 470480 Hammer, brush, C, Holde;
Brueh, fountam benzine, Banta 470,461 Harness, plow AG. (‘ox etal..
Buekle M.Tuch................ 470,625 Harrow, J. H. Richmond.....
Buckle, trace, A R. Hamilton.......... . 47048 Harrow andseeder, dlsk G. W.Pncker
Buudmg or paving block, G. M. Graham.. . 470,377 | Harrow, spring tooth. A. BOStick.........
Bung holes, temporary covering for, G. A Wil 4701415 _Harvester, corn, Reimers & Schneekloth
Bureau, commode, and writing desk, combined, i Harvester, corn, E. E. Witter...........
F. HAMDID . .\ \einres ereireionenensneeneienins 470,378 . Harvester, grai n binding, Lo biier..
Burner. See Gas lighting burner. ' Hat, etc.. E. Ha ege.
Button, cuff or sleeve, G. K. Peck . 470411 Hay or grain ricke. eover for, J. G. Wiegand..
Button settime tund, B Nowlla.. .00 470,628 Hay press, J. A Ha
UAn cApping &ud erimping qut,hme M Jensen 470,5% Hay rake, horse. J. Maephm
Can capping machine, W. Wedgwo! 470,358 Heater. See Water heater
Car brake, electric, J. Redmond.. Heater, H. Ball...............ooooiiiie i
Car coup 4 Heel nailing and siuy
Car coup inge, K. S T N
Car coup) Hinge, P. 8. Nunn..
Car coup! ), Holdback, vehicle, W. T, Ter
Car coupl nR.J P. & I E Klrwan, Jr. 470,579 Holder. See Broom holder CutT holder.
Car coupling, F. W. Wallis...... . 470,228 holder
Car coupling, Wilks & Whltus . 470,230 Hook. See Fish hook Trolling hook.
Car, dumping, J. L. Kopiin...... . 470,299 Hop press, P. Rigg! 470,600
Car dumping upﬁa at us, M M. Neames . 470,589 Horseshoe blank bar C. H. Perkins.
Car, railway, J. UrtoN..........e00 . 470,326 Horseshoe blank bars, dle roll for making side-
Car wheel and brake, J A. La Croix.. . 470,212 weighted, C. H. Perking.............ccoievunnnns 470,364
Car wheel guard, J. Nagele........ . 470,362 Horseshoe blunks, method of and means for mak-
s, corner 8tay for. Cochran........... . 470,392 ink, erKins.....ccvvuviininiiiiinrriiinans ,351
Cars. safety keeper t'nr mmlng, Balley & Feger... 470,536 Horseshoe blanks, roll for making, C. F. Perkins. 470,353
Cars, venn{ntm . Ros . 47 Horseshoe nail pointing and fin sblng machine,
Cars ete., venti . E . Moore................ 70,321
Carving machine, W. S. ‘Seamal.....,.... Horseghoes, method of and nu-
Case. 8ce Collar and cuff case. | facturing blanks and blank bars for side-
case. Sample case. H weighted, C. H. Perking 470,365

Case register, T. Ekroth
Cash register, C. E. Lord
Cash register'and indicator, K. E. Bartlett
Caster, C. O. Allen .4
Caster, R. W, Tan . 470,266 i
method of and apparatus;j for, [C. W.

!’IHS ..................................
Cuttle guard, W. B, l}umun
Changs receiver, Ortlieh &

"[J w2l

Chimne cap,J A.Hodel........ 70,568
Chuck, Iathe; J H Westcott 369, 470 370
urn, E. Alle 470,533

Churn, J. H. Pebt

. 470,210
Cigarette machine, J. 70,269

AMERICAN, INC.

Horseshoes, 'side-weighted biank'and blank bar
for use in making slde-welghted C. H.

Per-

Hot air fumaee, D. 8. Rlchardsor
Hub for vehleles metallie, J. H. L»oyle
, Hub, wheel, M, mith

' Hydraulie drili, C H. Oxley
Ice cream freczer, J. Heberling..
Incubator, M. T. Greenlesf. ..
Index,C. 1. Ratliff............
Inkstand, automatic, J. Urqu
Insulator for overbead electric

Winton...
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Insulator for trolley wires, Andrews & Ball....... 470417 Signallng apparatus, semarhore, N. J.Bmith...... 470,310 !
Iron. ad iron. Signaling device, automatic heat, W. G Day...... 470478
Iron ore, reducing, E. E. Graff . 470,640 : Sled brake, C. C. Skinner.. 70,263
{:on, treating, R. Southerton . 470,606 | Sled runmer, T. G. Maudt .4
rommz mble and clothes rack, combined, &. R. Ielqh runner, B. D. Kes 470,576
............................................... 470,467 | Sme! tmg furnaces, dlsclmrge trough for. A J.
Jm- See Fruit jar. Schumacher.. . 470,511
Joint. See Rs,ﬂwa,y rgi] oint. ' Smoke consuming furnace, B. Muiler... /[l .. ] 470 501
Joint wiper, R & H( i G e 4%'% Smoke consuming or preventing furnace, J. A -
Journal, Loveland enn’ X WAL ettt iia e .
Knife. See Pocket knife. Soap receptacle and grater, W. E. Fish.. . 470,156
Lacing, shoe. W. H .. 410,376 Somum bicarbonate, apparatus for makin, .
Tadder, extension, H. E. Skeels. . .. 470515 |  Bell..........oooiiin q .. 470,635 |
Ladder. railway step, A. H. I isher. . .. 470,374 Spoke heading machine, 1. Hill . 70.566 1
Ladder, rolling sbelf, G. A. Milbradt. .. 4'%0_499 Spooling machimes, bobbin holder for, .
Lamp, caboose, G. C. Dressel. ......... . 470,292 Easton..................... . 470,558
Tamp chimpey' cleaner, C. E. Drury...... . 470,393 | Spray producer, H. Mestern i 470,583
Lamp, incandescent electric, A. C. Carey . 478,471 | Spring. See Wagon spring.
Lamp shade, Curtis & Himrod........ 470,371 * Spring for beds. cushions, ete., Chipman & Foster 470472 .
Lamp shade, adjustable, H. Schloerb. 603 | Spring motor, A. A. Wood . 470,611 i
Lampa, Tepgulating socket orh older for mcnndes * 8tamp holding apparatus, J. Hoop. 470‘572[
cent elm-tnc ied & Homy.. 70,402 - Stanchion, P. Avery 0,
Lateh, gate, J. Bird.......... Stand. See Bobbin stand Toilet stan
Lathe, W. ¥, Young. ... .. Steam boiler, E. G. Sho 478,631
Lathe mandrel, adjustabie, J. . Steam generator, magarlne H. Hyde.. .. 470,195
Lathes, back-rest or turning, W. H. Whit 470,229 | Steel articles, hardening, W. H. anh ; . 470277 |
Lathes, feed mechanism 1Or screw cutting, | Stirring machine, W . H . Crawford......... 470,407
.................................. 470,591 | Stones, manufacturmg artificial, C. Geor, e.. 470,333
Llfter See Transom lifter. - Store service apparatus, electric, M. W. 470,428
Light. See Electric search light. Stwepvsle collar and fastening’ device theretor
Lightning conductor, H. Simpson .. 470,514 Foster........ .... 470,327
Limb, artificial, G. E. Marks. .. 470,431 | Stoves, bake oven for gasoli . 470,624 |
Lock. See Combination lock. Stoves, heat regulator for cookm;z. V. 470,546 '
lock. Strainer, sirup, Brandt & Hoffmann 470,315 |
Lock, A. C. Colley 470,474 Strm%ed instruments, capodastro f
Lock, J. Roche... 470413 sett.. 470560 ;
Locomotive, elect: 470627 470,335

Locomotive, electnc. E. A. Sperry.
Loom, J. H. throp..

Loom for weavmg chenj
Loom for weaving double pile fabrics, 1' 1. Shut-
tleworth ¢t al

470,516
470,590
470,426
. 470452 |

ringe,
ble ee Ironing table.

table.
Tack]e tlack, 11. V. Hartz
Tap, acif- clumuu water, 0.

/CABINET WOODS AND VENEERS.

:Improved Screw l.‘.uttmg

e 4

45 sold in '88
2,288 sold in '89
6,268 sold in '90

20,049 sold in '91
60 ,000 wil besoiain '92

A BteeIWIndmlll and Stasl g
Tower &very 3 minutes., J
These figuras tall thae
tory of the ever-growing,
aver=-golng, evarlasting

Wovertisements.

Inside Page. each insertion = = 75 cents a line
Back Page, each insertion « « = « $1.00 a line

The above are charges per agate line—about eight
words per linc. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
usements at the same rate per agate line, by measure-

ent, a8 the letter press, Advertisements must be
received at Publication Office as early as Thursday
mommx to appear in the following week’s issue.

@

“Btar® L Eorew Cut- Btasl Aerrnotor. Where
P athe matitiem | One goms others follow, 0
a2 i Fued, elce and wa *‘taka the country,™

A
LATHE

Though mold, we weranoahle tomaka allof
the 3,049 Acrmetors in ‘9. Orders oftan
waired 3 wenka to be filled, hut now we have

apdinon ¥afan

ALY lncreaaed. nu_r pl:m. and wre pre—
pPace: o hntt car iocrease io

- 47ery Ll 1tlble pnr'iun ot the globw,
bl:l'f_!ll Huwn, H Catg}:ﬁu& Ar: Fuu curloun to know how the Aar=
(-_ln:u‘hl-' of all our motor CO, io the &b Tear of it gxiat-
Machinery. ende, came ta maké any timas as

many windmllls as ali other
makera combinad
toorigluate the Steel Whel, the
_1 HAte#l Fized Towar, the Stl.LlTLhing
L Tower?

T e, Fo commenced Lo w feld in
= which thers had been oo intproz-
T3 mend for 28 years, and ln which
there seemed no Talent ot amhittnm,
and none hus yat teen bEown vxoept,
in feclls imltation of our
Invantions,

2. Weform nommMmencing the
manufacture, erhagative mclen-
tiAn lnveatip and - §
HEDEN WErg Mk
mechalicat engln
aver KKt dyeeam
wore Wadaon 8L d
cfwheets, propeiled by
and therefors uniferm
whizh settled definite' s many
guestion cela g b Lhe propee
speed af whee!, the st fem, =
angle, curvators and smount of sell surfuce, (he realfmg-
ance of air Lo retatlon, obstrottoos o the wheel, dogh we
heary wonden srms. sbeiructioon before the wheel, us in
the vaselewn mill, snd mpwny oiber more sbstwe, thongh
avt less Smportant guestond. These nvestign=
tlans proved that the power of the best
wind whaels could be doubled, and the
AERM 'l' R dally damonstrates It has

bee?

(] t.hc hbrm polfey of the Acrmotor O, thAL RURTEDL.
tean ita gpade satlafactary or pays freight hath waye, apd to
theegormous oo putu{ T factecy whish evatles it ta for.
plik Lhe Leat wrtlcle wtless than the poorest s sold fur. Pog

P How wecame

A

Sencea Falls Wi Co 635 Waier St., Seneca Falls, N.Y,

RET SAW or wonns

BRACKET

Planed Ready for Use. Books of Design.
¢~ Send stamp for catalogue.

Im&
o wend mog Pelsalod

d3dZINVYAY

gl JO 1A W

AT Pk | TRALY

THE E. D. ALBRO CO,,
‘ Esstern Branch, 200 Lewls 8t., New York, U. 8. A.
H. T. Bartlett, Mg’r. ¥.W. Honerkamp, 4ss’t Mgr.
Mills, Cincinnati, Ohio.

od PxYL 0 yIdaods Wl 8] AL

vt Soron ouies | ATHES

Drill Presses, Shapers, Band, Circular, and Scroll Saws.
Machinists’ Tools and Supp]les Lathes on trial.
8~ Catalogue mailed on application.

SEBASTIAN LATHE COMPANY,
44-46 Central Ave., Cincinnati, O.

ELECTRICAL LARORATORY FOR

Amateurs.—Ry (reo, M, Hu‘i)klns. Description of a cols
lection of simple and casily made apparatus for con-
ducting o complete sories of clectr pal experimentr.
With [V {lluptrationa  Contuined in SCIKNTIFIC A MER-

AY |91 AL

L
Jeraon)

............................................ 470,253 Telegmph rela.y Dyer

Looms for weavmﬁcheml]e webs, Jacquard mech- Tele |phone. A w

anism for, R. @Y - et it isirane 470,427 Thil nuplmg bolt M
Lublntc):s,tor'l See Force feed lubricator. Piston Thill su port and antl-rattler, combined, 3l

ubricator. 00drufl. ... e e 470,61
Lubricator gland. C. C. Jerome . 470,397 Th ru:shlng marh lue anachmem C.1.. Bastham... 470,639
Mail bag protector, J. E. Matson. 470,645 Tie. See Hailw ay ti
Mail elevator, E. A. Keeler......... 470,622 Tire, plastic vehicle R P. Martinez................ 470,249
Malting apparatus, pneumatic, F. Knuttel 410,58 Tire, rutiber wheel, Grant, & Jefferies ,483
Mats, resilient frame attacbment for, A. J. Wor- Tobacco pipe cleaner, W w:rz ..... 470,530

3 . 470614 Toilet stand, M. Y. Ransom . 470,337
Measuring instrument, electrical, E. Weston...... 410,341 Tauth artificial, C. E. Friel.. . .. 470,33,
Measurmg instruments, movable coil for, & Tarpedo tube mounting, J. B. G. A. Canet......... 470,

........................................... 70,340 Torﬁedoes, apparatus fur launching ﬂsh J B. G

Meats or hke substances machine for mdeuung et 470,286

and crushing, G. H. Purd . 470,258 . Transom lifter, F. X. Seilnacht. 470,512
Mechanical move:nent. F. P. Burkbardt. . 470,156 : Trap See Animal trap Waate trap.
Mechanical movement, A. B. Rhoades 410,59 | Traveling bag, H. W, 470,227
Metal, ceating with, I. Kennedy. 470,492 | Trolling hook, H. dllrkwvllvr 47,279
Metals, plating, L. A. Leves...... . 470623 Truck, brick, J. P, Hazelton. . 470193
Meter. See ectnc curreut meter. Type, die for making, M. G. Merritt. 470,4¢
Mill. See Grmdmg mill. Roller mill. H ’I‘ype matrices, spacer for, J. C F‘owle 470,649
Milling machines, tail stock for, Kempsmith & ! Typewriting machine, W.J. Bar 470,172

SIth. . oensnniiesiiiiiie e iiiisiriseses e . 470245 ' Typewriting machine, W. Bodenbrown J 470,346
Mortises, machine for bushing, F. H, Wright...... 470,276 * Typewriting machine, J. V. Hulse, Jr..... (‘4
M.wrt See Electric motor. Spring motor. Water Typewriting macglne.J F. Senber\mg

0 TyPewriting machine, C. W Wa.lker

Mower, lawn E. Z. Kidd.. . 470,578 Typewntmg machine, G, B, W

Mowing macﬁme, J. Farri
Mules, nosing motion for
Music box, A. fT..

Nippers, G. A.
Nozzle, R. K.
Nut lock, I. J.

Nut lock'for” buggy tops, W.
Oiler, fountain tympan, Banta & Bal
Ore separabor, magnetic, Thompson & ¢ !am}

Ore washer, MeLanahan & Kirk...........
Organs, be Ilows fur, F. W. Hedgeland.
Organs, blamn‘g}a{murmus for, F. W, ii¢
Oven, electric,J. ¥. Capek..............
Oven, electricani‘heated J. V. Capek.
Ozone mlmhme mmbncher
Packing
2adlock,
Padlocl

roa
;. permutatlon, Beard & Shepard
Pan. See Evaporating pan.

Paper boxes. machine for making, G. P. Salis-

Paper cags capst]:les. ete., machine for makmk

Puper fastener, J. ynch.
Papeé-. %acshlnf for cutnug and delnvermg prlnt-
. Scor

Paper weight, P. 8. Townsend.
Pen extractor, H. E. Grant. .
Pen, fountain, J. Frledmann
Pencil sharpemug machine,
Whucherer
Pbonograph, F. M. & J. A E. Criswell
Piano action, H. 8, Saroni
Piano, automatic, W. D. Parker.
Piano damper, W, P. Hanscom..
Piagos. electrical attachment fqr. F. A. Feld-
amp
pe cou % ng, W. D. P. Aims, Jr.
ston lu ncamr,E Glover
laning and sawi achme, C. Rtmger
laning, machine, gbee A: anner.
aning machine, I. H. Venn...........
aning machine table, Buzbee & Danne
anter, corn, 8. C. Min
low, dlhchm 1. Jones
ow shovel, E. Paulsen.......
ow, wheel, Lamborn & Ricka
ows, adjmtable standard for, J.
ows, heel s weep seat for, D. Bradberry
Pocket knife, G. Schrade............
Pole, vehicle, E. M. Van Valkenbu
Post or pole driver, C. E. McAuley..
2ot. See Fire Fot. Flower pot.
Power tmnsml ting appamtus. T. Krieg..
Pres . Hay press. Hop press.
Preasing aud ‘moulding machme, J. L. Shute..
Printer’s quoin, W. J. Bus
Prirét,m'igt machine ‘sheet dehvery apparatus,
COLE. .. uvevreeieinneireenireiiee iy
Printing presses gripper for, A.De Vos..
Protector. See Mail baﬁ protector.
Pruning n:nplemem J. Bi
Pruning implement, J. M. Morgan
Pumping and measuring apparatus, J.C, MeYErB
Pumnsd etc., locking device for chain, E. G. Craw-

jala’]

cleleclecledeclecleclecle]

W

. 470,513 -
47

. 470,637 .
. AT

ebb
Pewntmg machine attachment  C. M. Pre:

< eze
,610 Valve. ba)anced slide, T. Trif
* Valve gear, steam engme,D Ashworth.
Valve, hydrant, J. D. Hooker. .........
. Valve lever, throttle, F. W Khue
| Valve opemtmg mechanlsm time, H.
' Valve, steam engine, S. Psaroudal akt. |
Vehicie, H. L. BoyI€..,...................
- Vebicle running gear, G E. Bartholomew
Vehicle seat,J. P. Hub
Vehlcle, sprmg, F. A,

Veloeimeter, recording, J. Boyer..
Velowipede fmnw T. Burton. ...

Veloripeds wheel, W..]. Edwards.
Vendin g apparat s, =nperated,

Vending muchine, ¢, A. Cook
Wagon, dampting, W. A. Hall
Wagon spring, N. H.
Washboard, J. Pittigan

| Washer. See Bottie wa:

j W wl;asher hine, 1
. asher machine, lock, M. P. Wilkms 470,442
470414 | Washing machine, W.'I*. Nori AT,

Waste trap, C. H. Muck enhim 470,647 ¢

70,335 | Watch cases, back and bezel for, F. Mink. T, 5E
470,383 | Watch regulator, E. Klahn . ATOE

* Watch, stop, A. Chopard..... . 470406
470,308 | Water, apparatus for recordmg the rise and fail

0,222 | OF, "D A. CATPEILT. . . .0ueenessernressnseressnnns 470,542
70,296 | Water ulevator. pneumatic, B, F. Tea 3
470408 | Water heater, H. Trenkam} 470224

Water matar, S, B. Goff. ... 470,190

615 Well arilling machine, G. Siebens. ............oom.. 470,262
470477 1 Wheel, dee Car wheel. Veloclpede wheel.

470448 | Wheel fastenerand axle box, O. P. Jervis. ........ 470,400

0. Whips, dxspla{ rack for, E. G. Flack RO i1

Wmmgn C. Patterson....... . 2hd
Wire bending pliers, J. M, Cochran. . .. 43
izg.?%‘{ Woodolz;(ximlshmg and embossing machine, A. ..
LA WOOA. e
AT Wanl dricr, .] R.
44 . wWrench, W
ML Yeast, washmz A. Kliemetschek.... ;
iqn”f& | Yoke, adjustable neck, J. B. Lineback. . 320
470;H0 _
4;0,%5% |
fgg'g?g DESIGNS.

0,

;. Badge, W. P. SACKett. ... ...iovvereiiniiiniann e 21,38
4?,%595 Badge'or charm, H, F. (Jrecelms . 21:3&'
a0om Banner,J W MacNamara. -
470'2r2 Bottle, C. E. Gauline.....

. Bottle, 0. G . Sercombe
470,201 " Box, C. W. Meinecke
" i Buckle, L. B. Prahar..

Buckle, U Sehelet
e boar

0,650 - Dish, C. E. Haviland.......

Dish, A. A. Tauternter.,

Electric or other 11pzn1:u. “wiuhe for,

: Finger ring, ;. Linde

Klask, T, N. Hannold..

Glass'dishes, ornamentation of, W. C. Anderson,
nkstand,

oeber
Isulator bracket (’ Wirt.

41030 F. Hormann

N
430K

‘42 we fornlsh the moet perfact baarlngs vver pm
In a windm?ll. and beve mads en pxhaustive re=
o ¥islon of the Aermotor and Towers.
If ¥ wanta atrong, s Stecl Fixgd Towepor 1

4 = want e ower Fou oot kave tacHmb fthe Sweel Tt
G ¥ Tower; and the Wheel that rues when sél othera stand atfl
th-1 chata Fou Tess thao weod and lasta ten timies sy lon
A P {The Htee] AeTinofory of §F Fon wanl p Cenred Actimotor to
T m churg, grind, cut feed, pump waler, turn gelndsting and
* Ao Wopd. chat docs ihe workof 4 horses wt the cont of
g ¥ oon (BN, write for -:ntln\uly Tllumtented printod Foattsr,
F
| Y

Ica¥ SOPPLEMENT, Noo 781, Price 10 cents. To be
had 4t this otfice and from all newadealers.

f lrour House with water without an Elevate

or Pnaumatic Water Supply System enablies you to sup

hnhnwinx ewet ¥ sonecloable phase oF winfmlll (‘-nnn\tmoﬂo-
and waork, to The AERMOTOR 0. 1tk nud
well Sta., Chilzage, ar 14 Main 51, Say Francles,

F30 L R 410551 Meat cuttery, bracket for, A A. Pagé
H cover, dinner. C. E. Bertels. ......
Fiah Button, T Dulan oo g %%ﬁéﬁ?;ﬁ‘;fé”ém? 1 BaH o
Pyroxyline, manufacture 6f dompoiinda of, 'K [ 1 SVCRERIS stock, A “Weber.:
Rack., See Displar rack. | Spoon, F. A, & HRogﬁmon
Hails et c., mathod of and apparatuafor the man- | ghoon. etc., g W P é{;‘ feld
ufactare of iron, T. Bicheroux ................. 470,466 s‘c’é’é’? I?e:i.'mé S le[{a.nln
Railway and car thérefor, plessure, £ A Thom: oy Stove: o s, i, Hocck
Railway and grip therefor, cable, . Boliinger..... 470,28 Wall ixture tor counters, W.
Railway carriage, C. C. BUTtON. . eeuvenenens. .. 470,617
léa“way colna%ructg) ’1‘;‘ W. King . 4472,(3%11
ailway, electrie, omson. .. AT
gi{way.felevatetd A. An(]ifrsorh ....... . gg‘.’ﬂi TR DE MARKS.
ilway frog, autematic, A. Hancox.. . A,
gricultural implements, including scythes, hay
Ratlway roil leing, Agnet & Armatrong.. 88 | " xnives, and Teaping hooks Firm of 1. Nast..... 212
Railway switch, cable, K. Rasmussen . 470,508 | Baking powder, C. 20,821
Bailway tie, MOMAL & WilT..oooneneeenneeennnnns 410,585 | Clder and cider vigegar, apple, .
Hake,  Sew Ty TRED Greene Cider Co { N -+ 20,811
Range finder, B, L. W, Hagkett-Smith....o..ee.oes 0,487 Clothmghhats, and furms mg goods men’s, hoys’, |
Rewmer, metul, Feldt & Mahler.. ..o 025 and children’s, J. Blach & Sons.................. 811
Reel. See Fishing reel. Dandruff, liquid solution for curlug. J. A. Russo... 20,824
Register. See Cash register, Fare register. Rev- Disilif%(‘:ﬁants, geodorizers, and vermin destroyers, 825 |
B T T ) R R X .
Remie o, B G BEGODCE. ..............oovveeeereens. g Gold, silver, and p ated 1 articles, flat ware, and jew-
Regulator. See Watch regulator. oint elry, Harris & Shafer............cceiiiiiieiiane ,820
Revolution register, G. G. Weitz................. ... 470,526 nt ment, face Crenm, and other cosmetics, Hazel .
RoderSeg Fishine rod. | Wiping rod. 10, 235 Pms, silvered, safety, and mourning, American 'le
"""""""""""" in D TR Rwpp. | 1.1 ]
Iégtl::yg axle blanks, : ’:;" for, L. D. Hill Remedies fof venereal diseases, F, E. Wilmot.. .. ‘J.J.Hlﬁ
Rotary enz'me. S Westfaii """ emedy for indigestion, in the form of chewing
e el e Al Eam gov%ders. %lls, capsules, or liquid, Aptite
Sad iron, W. R. Sanford........... CLUring COMPANY. ..o onwereseeressesnes g
Remedy for heaves, congh, or distemper, Newton
§a§e ;’ ‘f,r {“3“"8“ M. S Goldsm Horse Remedy Co................. ,814

Salt container and & erkl{
Bumple sase,J. B Hiteh, &
Sash holder. Hanscome & F
Saw machine, rip,:Bugbee & Danne:
Sawmill dog, E. Chnstman
Sawmill dog, J
Scale frame, vlatform .T W Burroum;s
Scraper. road, T. R. ht.........
Von Poasa.uner-Ehmtha"
Seaslde seat H. Petrie
Seat. Her Heasidn soat,  Vehicle seat.
Speding machine, Higdem & Catlssan
Sepyrutnr. See (Ire sepArAtor.
Bawing paching, J. Bolton. .. o oo
Sewing machine feeding mechanism, J. Boltcn.

1‘% Soap, toilet, Reed & Carun K .
Tanners’ and curriers’ tools, such as ﬂeshers.
workera. and hairing and currier knives, Geo.

®llis & Sons {"attipsny

Tomc beverages, H. C. Revriounn

Vermifuge for animals, Olney & McDaid

. Whlsky, Heyman Brothers

. A printed copy of the r
any patent in the foregomg iat
issued since 1863, will be furnis
25 cents. In ordering &:1
of the patent iesire
Broadway, New York.

,];)l‘ any patent in

and remit to Munn & C

~riflcation and drawing ofl

ed from this office for
egse state the name and number
0.,

print

I TIFIC AMERICAN SUPPLEMEN'S,

Sewing machine shuttle, J. Bolton

Shoe fastener, A. Meyer

Shoe fastening, A. L.

Shovel. See Plow shovel

Shutterworker D. Levy..............oovvvvieiennnn
N Railway signal.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

nlng list, provided they are simple, ata cost of #40 each.

fcomplicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

8u USE GRINDSTONES?:

If so, we can supply you. All mzes|
nmuntrd and unmountml. always
kept in stock. mber, we make a
specialtyof aelectmg stones forall spe-
¢ial purp ses. Ask Jor catalngue,
The CLEVELAND STONE U@,

Floor, Wilshire, Cleveland, 0.

The Sebastian-M ay Co.

SPECIAL NOTICE!

Tv:ot lhztjndsome photo-engraved display sheets
enti
o Recenf: Improvements in Air Com
“Recent Improvements in Rock D
mailed free to any one who will cut out this
advertisement and mail it to us with his name
and address.
INGERSOLI.-SERGEANT DRILL Co.
No.10 Park Place, New York, U.S. A.

?ressors,"

B E
Improved Screw Cutting Ea |.|3|‘|"||NB WEI.I. smm“
! Foot& O MACHINERY MANUFACTURE
. - Hyldaullc, Jetting, Revolving,
i P - Diamond Prospecting Tools, Engines, Bolle
ower ]  Wind Mills, Pumps. EEn?gegonedghl,uod
N . " 2om k B :ngravlngn arth’s Strata, Dete:
aDnn“ g’;e:ﬁﬁ:i's(ég,“?l:?! ngf‘;gg‘::; & 4 nation quality wnerI mailed ;50.
Outfits. Lathes on trial. Cata- ¥ Tuo American Wel tvovar il
! Jogues mailed on application. 114 18 8. Cazal
1165 to 167 Highland Ave., - 3 [, " Chteagn, i
SIDNEY, OHIO. Ol ?
- ( Dallas, Texsss

- “GRARFIELD”

Locomotive Injector,
Automatic Injector,
Double Jet Injector
kh and Ejector.
Best Boiler Feeders known :
for Hot or Cold Water Lifting
or takmg water under pres-

THE WARDEN MFC. CO.,

Germantown Junction, Phila, Pa.
BOILERS
HORIZONTAL, VERTICAL, LOCOMOTIVE
Manning Vertical Boller, Large H. P. in small space.
Warden Purifler, insures clean water for boilers.

@ _Send for Price List. Atkinson k'eed Water Heater. noback pressure onengine
et ’l‘he Gnrﬁeld Injector Co., Mfs. EF Send for Catalogue.
Injector. k¥ P. @ Box®, WADSWORTH, OHIO
THE MODERN ICE YA(‘HT — BY

JENEINS' UPRIGHT CUSHIONED
POWER HAMMER.

Lisers of thia hummer Hustain uy in
Aaying that it hus uo equu] tn all good
- working guaelities, Ferfec? cuskion apd

f

Geo. W. Polk. A new and_ valuable paper. containing
tull practical directicns and specifications €or the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn’ to scale, showing tne formw, position,
and arrangement of all the parts. Contained ID SCIEN-
No. 624. Price 10

Mt i * ot
ceuts. To be had at this office and of all newsdeaers. ?,,{;,’ alaes 1. ‘Et{{\_"‘; TaTin & O, For
—_ o . 257 B 4th st Philadelpbia, Pa., 11 HoA

3000007 BIGYCLES

And lowest pnces on all ’92 makes 4 2d
asypayments, Wesell everywhere.
WRTE nan, balls. s;aa 40in. $31 Victor Jr.,balls $11
oy (:raneenl- £l malke} ¢ $50 | 791 $135 Rambler $90
a1 $145 Lush*n High Grade$90 | And 20otherstyles as chesn.
Largeststock xmd oldest dealersin U.S, Agts. wanted
Cata.fxee. Rouse, Hazard & Co., 16 6.5t Peoria,/H.

MiNingc TUNNELING.
QURREN Eﬁ\k\ﬁ\ﬁ%h \N [nY

35

]
Sprague, Duncan & Hutchinson,

Limited.

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

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

Send for
Oatalogue.

FRANK J. SPRAGUE,
LOUIS DUNCAN, Ph. D.,
ALFRED BISHOP MASON,
CARY T. HUTCHINSON, Ph.D.

Gonsutting Electrical Engineers.

i AIJI.IIl'IEb‘i ' 5 WALL STREET
o Williams Brothers
ITHACA, N. Y. NEW VYORK.

ELECTRIC MINING PUMPS

OF ALL CAPACITIES.

ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION.
SEND FOR JTLLUSTRATED CATALOGUE M 2.
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY,

620 ATLANTIC AVENUE, BOSTON, MASS.
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