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il mnttfxr: American,

(6) C. A. asks: 1. How do the so-called
fire eaters perform their feats, or what chemicals do
they use to keepthe fire from burning them? A. Di-!
lutesulphuric acid, strong alum, and hard soapare the .
principal substances used. 2. What article which, :
when mixed with coal oil, will keep it from exploding?

A. The explosive properties of coal oil cannot be :

removed except by so transforming it that it can no;
longer be used for burning purposes.

©) F. J. BE. desires information as to
the value and process of manufacture of dissolved
bone, a fertilizer ysed on wheat fields. A. Messrs.
H. J. Baker and Bro., of 215 Pearl Street, New York,
are the manufacturers of the fertilizer known as dis-
solved bone. It is excellent for wheat lands. As manu-
factured by a New York firm, it contains about 17 per
cent of phosphoric acid,and is made by treating the
bone with sulphuric acid in the proportion of 064 per
cent of concentrated acid to each pound of bone.

() A. D. S.—Kerosene can be mixed
with lard oil in small quantities with good effect for
lamps. The kerosene should be 150° test. The quan-
tity used must be determined by a triul as to the smoke-
producing results. The browning of a gun barrel will
not prevent rusting unless the barrel is oiled or var-
nished. Inside of barrel should also be oiled. No
useful alloys of silver and steel can, be made that will
not rust.

(8) Student asks how he may obtain:

transfers or offsets from printed matter upon white
paper—plate, litho, and type. A. The following process
is given for the purpose of transferring engravings to
paper: Place the engraving a few seconds over the

vapor of iodine. Dipa slip of white paper in a weak !

solution of starch, and when dry in a weak solution of '
oil of vitriol. When again dry, lay a slip upon the en- ;
graving, and place both for a few minutes under a
press. The engraving will be reproduced in all its deli-

cacy and finish. Lithographs and printed matter can- _

not 8o be transferred with equal success.

©) J. H. 1. asks what size return tubu-
lar boiler it will take to run two engines, cylinders -
2x8, revolutions 250, boiler pressure 100 pounds; and -
what horse ‘power; cylinders orcrank at right angles; and i

what size boat they would drive at about sixor seven ;

miles per hour? A. Your engines are 3 horse power,
and will require a boiler of 40 square feet heating
surface. With a 15 inch screw in an 18 foot boat you
accomplish gix to seven miles per hour.

(10) A. P. asks: What is the difference

piston to test a large boiler; than it does to test a emall
one, but in testing the large boiler more water will be
required to bring it up,to the necessary pressure, and

I consequently more power will be consumed in testing
the larger boiler.

(15) J. R.—You are making your mag-
neto electrical machine too small to be of much service.
; It would not be much more expensive to make it much
: larzer. and the labor of ‘winding the armature would
" beless. Probably, with so small a machine, 6 sections,
each wound with four layers of No. 32 wire, will secure
the best results.

(16) C. A. B. writes: In making an elec-
tric machine, I used common green glass bottles for
supports for the conductor, and the machine worked
all right. I tried to better the appearance, and used
flint glass rods for supports, and the machine would
not work at all, under the same atmospheric condi-
tions. I made two Leyden jars out of green glass and
succeeded, and tried several out of good white glass
and failed. A. The white glass contains a certain
amount of lead, which renders it to some extent a con-
ductor of electricity. The green glass which you used
contained no lead and was therefore a better insulator.

’ 17) R. L. D. asks: 1. What size of wire
. and cores, and how many layers, will make the strongest
. electro magnet, using one cell of gravity battery in a
i circuit not to exceed 40 feet(besides spools)? A. Make
the cores of your magnets 2inches long and 3§ of an
inch in diameter; wind them with ten or twelve layers
of No. 24 wire. 2. Why would not vulcanite plates
answer in'the place of glass ones in a Wimshurst
electric machine? A. Vulcanite will undoubtedly an-
swer, but on account of the oxidation of its surface it
" i8 not so durable and reliable as glass. 3. Take a cop-
' per tube which weighs one ounce per foot and a cop-
per wire of exactly the same weight per foot—which will

1 have the greatest resistance to the electric current? A.

There will be no difference. 4. Which would melt
‘firstunder aheavy shock of lightning? A. Theremight
! be a very slight difference in favor of the tube, on ac-
.count of its surface being extended, so as to radiate
. more heat than the wire, but we think the difference
. will be inappreciable.

(18) G. A. C. writes: 1. The SCIENTIFIC
| AMERICAN SUPPLEMENT contains a description of an
; electric machine which, say, for instance, were it four
i times as large, would be sufficient for an arc light.
Now, how can I calculate what size machine and wire
to put on it if it would operate two lamps, and also how
- to calculate the wire for using about 30 incandescent

between coal oil and insurance oil? Also, whatis black ° lights at different times? A. We believe there is no
oil? A. By coal oil, weinfer you mean the ordinary iyle which will enable you to calculate all of the di-
burning fluid, or kerosene. This is one of the dis- 'mengions of adynamo electric machine so as to ena-
tillates of crude petroleum, which is probably the 'ple youto construct a machine to develop a given cur-

“black oil ”* referred to by you. The “insurance oil”
is a high grade of kerosene, having a greater density
than the common article and a higher flashing point;

in other words, an oil with a lesser tendency to explode

thanthe common article.

= B~Q'M. asks how to cut a pinion
of 21 teeth on planer centers that are only divided
with the numbers 16, 20, 36. A. By using the 20 index,
and slotting the index catch so as to retrograde the

index by one-twentieth for each tooth cut. The side .

of the index catch may be divided so that the length

. - !
of one index notch represents 20 divisions arranged .

like a vernier; add one more division for the 21st tooth.

Then, by drawing back the catch one division for each .

index division, the 20 index will produce 21 teeth.
Make a trial, marking to see if the arrangement is
working correctly before cutting the pinion.

(12) A. M. D.—Thereisno practical way

of destroying the odors of melted tallow or soap boil-
ing except by fire. You may put a close hood over *
the kettles, and carry the odors in a large pipe of tin

or sheet iron to the boiler furnace or io the furnace -
Close all air inlets to the fire '

that heats the kettles.
except from over the kettles.
this purpose in use in this city
boiled by steam, with a vent pipe extending under a
fire, either under the boiler or separated. Such ap-
paratus is used for rendering offal and dead animals
for their fat.

(13) W. O. asks: 1. What is the differ-

The only machinery for

ence between cast iron and malleable cast iron? A.

Cast iron is iron that is melted and cast in moulds and
used without further treatment. Malleable cast iron :
is iron that has been cast in moulds, and afterward an-

nenled in annealing ovens for a considerable time to i
render it malleable. 2. What is meant by volts and :
ohms, used as terms in electricity? A. A volt is the -

unit of electromotive force. An ordinary or Daniell
or gravity battery produces a current of about one
Jait, Amachinewhich produces acurrent equivalent
to that of one of Daniell battery will produce about
one volt. The ohm is the unit of resistance. It is about
equal to 350 feet of No. 9 telegraph wire. 8. What is
the power of a chrome battery (bichromate of potash
battery) aside of the Grenet? If they will runa 6 can-
dle power incandescent light, how many? A. The
‘bichromate of potash battery produces a current of
about 2 volts. To run a6 candle power of incandescent
light will e
potash batte
in looking at an arc light (Brush),tbat it had a full
purple-pink cast. In looking at the same light on a
clear morning through » frosted window (that was
from the cold), itlmade the colors of a rainbow on
the window. Is thisspectacle natural with the light?
A. The purple color of the arc lamp observed by you
was probably due to the temporary elongation of the
arc, the light produced by the long arc always having
a violet tinge. It isnot uncommon to see the colors of
the spectrum in frost crystals. 5. Have you a book
for sale called * Catechism of the Locomotive ¢ If so,
what is the price? A. Yes, The price is $2.50.

(14) D. McP. writes: There is one man ;
maintains that it does not take any more power on the ;
pump to test a boiler that holds 5,000 gallons of water -
than one that only contains 650 gallons. Isay, the more -
water, the more power on the pump (both boilers being
perfectly tight). Will you be 80 kind as to decide the,
argument? A. It takesno more pressure on the pump

is a sealed kettle *

irc gbout 4 to5 cells of bichromate of '
4. T noticed, early one foggy morning, -

"rent; it is largely a matter of experiment. Much de-
i pends upon the quality of the iron used iu the field
. magnet and in the armature, in the quality of the cop-
per used for the conductor, and in the relative position
' of the various parts. 2. Why the United S8tates in-
" candescent machine is self-regulating? A. We believe
. the automatic regulation is effected by compound wind-
. ing. For information on the construction of dynamos,
" consult Thompsons ‘‘Dynamo Electric Machines,”
Gordon’s “Electric Illumination,” and Dredge’s ** Elec-
tric, Nlumination.” As you fail to give your P. O. ad-
drese, we areunable to send the SupPLEMENT desired.

(19) U. O. C.—Follow the instructions
' for making an induction coil given in SuPPLEMENT, No.
1 160, omitting the condenser, and making the iron core
removable, to vary the strength of the secondary cur-
‘rent. A short piece of iron should be left in one end
of the core tooperate the interrupter; or, if desirable,
; you may make the interrupter entirely separate from
. the coil, winding it with coarse wire and placing it in

" the battery circuit.

, a forge or furnace, and where could I obtain a good
description of a simple one? A. The instrument for
“measuring high temperatures is called a. pyrometer.
You will find different forme of pyrometers described
-in SupPPLEMENT, Nos. 198, 33, 228, 358, 172, and 256.

i {21) L.O. W. asks: 1. What must be the
- diameter of a lens to reflect a picture 4 inches square to
- a size of 8 feet at a distance of 12 feet from the screen?
- A. A lens of 6 inches focus and 2 inches diameter. 2.
- Are there two lenses used in a polyopticon, or only
one? A. Two lenses are used in a polyopticon, ar-
,ranged on the same principle as the magic lantern,
i the light being placed on the side of the lens tube,
so as to illuminate the picture.

INDEX:OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 15, 1885,
AND EACH BEARING THAT DATE.

[Seenote at end of list about copies of these patents.]

Alarm. See Kire alarm.
Amalgamator, M. J. Amick...
Ash pan, Hofer & Martin.
Auger, hollow, P. Miller....

.. 332527

Axle box, car, M. DOugherty.cecceeeiceceeieneeanens 332,646
Bag. See Paperbag. )
Bag holder, J. 8 Brailey..c.ceveuveees veree seeenaes 332,226

Baling press, W. W. Post..
Baling press, W. W. Seeley... 332,201, 332,292
Ballot box, registering and canceling, S.J. How-

| ell.. . . 832,38
Bandfor strappmg boxes, eto.. G. N icholgon...... 332,856
* Banjo, C. J. Kelly....c.c.cceeeneen.. 332,538
- Bar. Bee Composite bs.r.

. Basket and skip, Milbourne & Humphreys......
Bed bottom, spring, J.,Jr., & A. K. M. Amshe
Bedrailfastener, A. Schnell

. 332,407
. 332471
832,442

cedene.

(20) J. C. T. asks: What kind of an in-|

.strument is used for registering the degrees of heat in :

... 332,274

. Conductor pipe, J. Leadley......
- Converter for the manufacture of 1r0n and steel

: Crate, E. F. Barton...
* Cross-over switch, N. Cort.
I_ Crutch, J. W. Tuttle.....

Air and gas engine, 8. Wilcox....... Neaeererecaanaes 332,312 . Curtain, window, F. H. Goodyer..

832,473 i Cut-off for bath boilers, anti-freezing non-explod-

: Car coupling, 8. F. McAllister.

Digger. See Potato digger.

Bed, sofm C. A. Linder.. cesrenneees 832,412
Bedstead, folding, G. H. Kanmacher.. ceeeees 332,612
Beer cooling and drawing appamt,us, P. F. Gard-

ner..
Bell, magneto electric call, H
Belt, driving, Mellette & Harris.
Belt, electrical therapeutical, C. N. West.
Belt fastener, A. D. Sikes.
Belt waist, M. Rubin...
Bicycle, J. Laughlin. ..
Binder, temporary, H. Goodchild
Bit. See Bridle bit.
Block. 8ee Brake block.
Boiler. See Steam boiler.
Boiler heater and feeder, O. Rothrock
Boiler sput, H. P. Folsom .
Boilers, device for cleaning water legs of, C. H

Manning.
Bolting reel, J. W. Hill
Book mark, W. ¥. Clark.
Book shelf, C. B. Taylor.
Boot and shoe cabinet. W. Denton.. .
Boot or shoe, J. H. O’'Donnell.... .... . 332,423
Boots or shoes, manufacturing, J. G. Ross.. . 332,362
Boots, shoes, etc., machine for hardening seam-

less telt, W. P. Hyatt
Bottle covers from tule, machine for the manu-

facture of, E. K. Cooley....
Bottle nozzle, S, B. Opdyke..
Bottle washing apparatus, A. L. Bernardin
Bottle washing machine, A. E. Rich.... 332,437 i
Bottle wiring machineattachment, F. Neumer.... 332,547 |
Box. See Ballot box. Folding box. Paper box. i

Tape line box.
Box ventilator, W. T. Atterbury......ccoeeevvuunens
Brake. See Car brake. Vehicle brake. Wagon

brake.
Brake block, R. 8. C. Herrman
Brakelever, T. Pinard.........
Branding iron, A. Stollstorfl.
Brick machine, J. Baillie..
Bridle bit, A. H. Trego

. 33A 672
... 332,467

. 332,449
.. 332,624
.. 332,263

.. 332621
. 332,238

. 332,300
. 832474
. 832,511

Broiler for ranges, J. J. Richardson. ... 332,558
Broom holder, O. TL.udwig.. ... 332,618
Brush for lining brick houses, W. C. Green........ 332,392
Brush, reservoir window washing, T. McCabe..... 332,545
Buckle blanks, making, T. O. Potter.........ccvuuu 332,622

Buckle, suspender, W. F. Osborne
Buckle, suspender, Shenfield & Voorhis
Burnishing machine, A. H. Bliss......
Bush for barrels, tap, I.. Selgrath.
Button, L. MOrse....cceevieevnnnnnes
Button, cuffand collar, E. B. Nock..
Button fasteners from shoes, lmplement for de-
taching, H. Rose
Calipers, spring, E. 8. Field.
Call, individual, J. Stephen..
Cam, P. B. Mathiason
Can. See Oil can. !
Capsule for bottles, W. R. Clough.
Car brake, W. M. Brisben....
Car coupling, C. A. Chamberlain
Car coupling, A. T. Lott........
Car coupling, C. 8. Maynard ..

... 332,476
...§3532,445
. 832,216
. 332,620

.. 332,244

. 332,567
332,268 -

332,382
. 332,324
. 332,380
. 332617 ;
. 832,353 |
. 332,544
. 332,430
332.316

Car coupling, &. D. Pearson.
Car coupling, J. H. Wilkin
Carrier. See Cash and parcel carrier.

Cash and parcel carrier, D. E. Kempster........... 332,539
Caster, Van Valkenbergh & Teal . 332629
Casting gate, C. Truesdale. 332,462 :
Casting mould, J. R. Davies. 332,504 |

Chain, drive,J. H. Weaver........ 332,311
Chair. See Convertible chair. Reclining chair.

Check hook, N. McGolArick.....cvveeiiiinneiannans 832,269 .
Chimpey cowl and ventilator, W. G. Henis. . 332,628

Chloriodine double combinations from pyrldme
and chinoline bases, producing, Ostermayer &
Dittmar...........oeoiee [OPPRI PRPPN

Churn, Brown & Bushnell.

Churn, J. W. Kernodle.

Churn, H. R. Knox.....

Churn dasher, J. B. Swaim...

Churn ventilator, J. G. Pritchard....

Circuit. breaker and closer, automatic,

Clamp. See Wire clamp.
Clapboards, adjustable gauge for supporting, H.

Clock frame, R. W. Lucius..

Clothes cleansing machine, J M. Chamberlam 382,588
Coaster, O. A. Wheeler........cooovvveeiiinnneennnns 832,575 -
Cock box for water and gas pipes, stop, A.R. !

Ketcham.

... 332,345

. 332613 -
332,280 °
332,507 |
332,405
332,406
332,484
332,468
. 332402

Coke, manufacture of, I. M. Kelley. .
Collar for overcoats, storm, Brock & Wlener ......
Collar, lady’s, E. Fiske."
Composite bar, R. H. Libby.
Composite bars, making, R. H. Libby.
Compound engine, P. Brotherhood..
Condenser, surface, k". M. Wheeler..

w
8
2
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Convertible chair, J. K. Perley..
Cooker, steam, J. H. Parker....... «voveviernricnenns
Cooking vessels, etc, automatic heat regulator
for, A. J. Simpson
Corset, T. 8. Gilbert..
Cottondrier, J. M. Lorlmer
Cotton gin rib, J. A. Smiley
Cotton packing device, D. C. Summers..
Countersink, G. R. Valentine
Coupling. See Car coupling.
coupling. Pipe coupling.
Cradle, C. Streit.

Lightning rod !

. 332,564 :

Cube. aggregate, H. Keeler..
Culmary beater, E. Baltzley.
. Cultivator, J. B. Morrison..
 Cultivator tooth, J. T. Bond...

Cuspidor and dusttrap, Deis & Croxton.

ing, W. C. Ellis .. 332,387
Cut-offvalve gear, J. J. Holland... .. 332,397
Cut-off valvegear,J. D.Cite......ccoeeavnes trrecaans 332,381
Cutter. See Stalk and clod cutter. Straw cut-

ter.

Dentists’ chairs, lowering mechanism for, L.

Desk, washstand, and other furniture, J. Pen-

ney.. 332,360
Dials, tmnsterrlng lettets and designs to, .
SChmAalZ..vvveiiieeiiiieiinannaas eleecesensesscesees 382,678

Distilling wood, apparatus for, T. H. Berry........ 332320
Doll body with corsets, P. Goldsmith.... 332,248
Door er shutter fastener, P. J. Conroy.. 832,495
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. Grain binder, M. G. Hubbard, Jr........

it

Doubling and twisting machines, thread breaking

attachment for, F. HaggaB......cvvviiiiiennnnnns 332,512
Drawers, device for securing a Bseries of, M.

Fiset...... feeeeseeeeaaaneetttannaanattttetttnnnnenns 332,337
Drier. See Cotton drier. Fruit drier. Lumber

drier.
Drill. 8ee Well drill.
Drill press, W. Evans.
Dust pan, 8. Cloud....
Dyestuff made from diazo-naphthaline, M. Hoff-
mann..
Earthenware, plated hollow, D. 8. Plumb..
Elastic gore for wearing apparel, M. Cohn...
Electricmachine,”"dynamo, F. G. Waterhouse.....
Electric machines, commutator for dynamo, C. D.
JODDEY . e ttaiiuitteietetteietttteettaccctcncnneraes 332394
Electric machines, ventilating device for commu-
tators of dynamo, C. Parham... 33,421
Electricmat, H. H. Hoffman........... ............ 332,204
Electric motor or dynamo-electric machme, Ww.

Electrical conductors, conduit for snbterraneau,

Jo A Barrett...ooveiiiiiiiiiiiiiiiiiiiiiiiieenne 832
Elevator. See Hydraulic elevator.
Embossing plastic material, C. Schwartz...........
Engine. See Airand gas engine. Compound en-
gine.” Gas engine., Rotary engine. Steam en-
gine.

- Envelope, 8. H. Smith.....ccovvviiiiiiiiriiininnnnnn.
. Excavator, M. F. Brainard.

Excavators, universal swivel and pipe connectlon
for, M. F. Brainard .
Extension table, 8. E. Claussen..

;. Extractor. See Stump extractor.
. Eyeleting machine, L. C. Emerson....... Nevecnaeaes 332,334
- Fabric. See Non-conducting fabric.

Fabric turfing machine. M. ¥ Connett, Jr........ . 332,639
! Fan, columpar, J. M. Seymour . . 332,446
; Fanning mill, automatic, H. 8. Zink.. . 332,470

Feed water by exhaust steam, heatmg, W E

.. 332,555
Felly, vehicle wheel. E. Danford. . 332,593
Fence, barbed, J. Haish............... .. 332392
Fence building machine, J. T. Fairburn.. .. 332,600
Fence wire, barb, J. Haish........ . 332252
Fence, worm, D. A. McHenry . 332,416

Fiber for textiles, cordage, etc., treatmg ammal
and vegetable, W. W. Hamilton......... 332,613, 332,514

Fiber for upholstering, treatment of animal and
vegetable, W. W. Hamilton .. 332,515
File, paper, J. H. Laney... . 332,663

File, transfer, J. H. Laney.. 332,664

Filing case, J. H. Laney.

Filter, B. James....... 332,610
Filter, W. L. Johnson .. 332,660
Filter, W. Neracher.. 382,422
Fire alarm, electric, 8. A. Chase. ... 332638
Fire escape, Keck & Schadt........ccovivieivnn vannn 332,255
Fire escape, I. D. Pasco 332,554
Fire extinguishing apparatus, chemical, J.

Britto 332,229
i Fireplace, hot air, D. Pearson . 332,429
; Fishing line float. W. H. Tutts. . 332,573
Floors device for preventing draughts beneath,

W. W, Clay..eieiieeeernnnnniiiiiiinininens . 382,491
Fluxes, manufacturing, Taylor & T.eyshon. .. 832,458
Fodder binder, C. E. Moles .........ccooeuuueen . 332,619
Folding box, Brumby & Clarke.... . 332,486
Folding chair, Horn & Gundlach. . 332342
Forging machine, hydraulic, C. Davy....cccoeveueee 332,594
Frame. See Clock frame.

Fruit drier, S. Dean .. 332,595
Fruit drier, J. R. Dew... . 332,596
Fuel and making the same, artlﬂcml W H.

(0763 PP 332,497
Fuel and making the same, carbonaceous, W. H.

L6742 332,498
Furnaces, device for burning gas in, J. Ash-

.o 332,223
Fuse, electric safety, G. Pfannkuche . 832,286
Gauge. See Sewing machine gauge.
Gas, apparatus for manufacturing, J. L. Stewart.. 332569
Gas burners, safety key for, J. & J. H. Dutton. ... 332,648
Gas compressor, Jungenfeld & Rassbach . 332,346
Gas engine, C. Shelburne.. 332,447
Gas engine, 8. Wilcox ...332,313 to 832,315
Gas flame, support for holding and adJusung in-

candescing bodies in a, O. B. Fahnehjelm...... 332,660
Gasregulator,automatic, A. J. Stewart.... . 332,568

S Gate, Ho GIreeN . .evvveerrneeeneene vaveneenen . 3341
. Glass and articles therefrom, manufactureof, F

8. Shirley.....ooviiiiiiiiiiiiiiiiinnnnnnens ... 332494

Glass, making crystalline, E. A. Savary . 332,441

Grinding mill, vertical disk, J. T. Case..
Hair crimper, E. J. Brooks..
Halter, E. R. Michaelis

... 832,271
.. 832,262

Hame, E. G. Latta .

Hame fastener, M. M. McKinnon. . 332,210

Hame fastener, H. Nadorff...............uu. . 332,409

Hammer for welding locomotive frames, J. R
JAMEB. e iiiiiuuriesertrssennsssssesccannn . . 332,536

. 332,607
. 332369

Hammock awning support, J. Hamilton..
Hammock support, J. A. Woodworth..

Harrow, Barnard & Geary. . 332,581
! Harrow, J. 8. Rowell...... . 852,562
i Harness crupper, F. K. Hickok. 332,609
- Harness trimming, W. Boese. ... 332,634
| Harvester, self-binding grain, P. A. Spicer. . 832,565
“ Harvester, sugar cane, C. H. 1.e€.......ccovivinunn. 332,411

- Hat brims, setting the folded or curled edges of,

R. Eickemeyer.

: Hay and straw rack, W. G. Houk. . 332,530
Hay rake, horse, G. Robinson..... . 332,440
: Heater. Bee Boiler heater.
Hinge, M. Campbell...... .. ... 332,487
. Hoe, F. 8. Kretsinger . 332,350
Holder. See Bag holder. Broom holder.
Hook. See Check hook. Snap hook.
- Hop stripping machine, E. D. Mills v 332,215
. Horse detacher, T. W. Lambert . 332,257
Horseshoe nail, B. Watkins... . 332,464
Hose truck, H. P. Cope . 852,589
House. See Tobacco curing house.
House, tenement, W. Sturm vo 332,457
Hydraulic elevator, P. F. Morey.. . 332,418
Ice cream freezer, J. G. Webb ... 332,466
Ice machine, T. L. Rankin ... 332,861
Ice plow, J. G. & H. Bodenstein . 332,477
Illuminating device, C. A. Leager et al.. . 332,541
Indicater. See Magneto-electric indicator.
Induction coil, J. A. Robinson.. .. 332,559
Injector, steam, J. Desmond.. . 332,386
Inking pad, B. B. Hill..... . 332,3%
Iron. See Branding iron. Soldering iron.
Iron and steel, apparatus for manufacturing, B.

D 37:%4 LE TN B N 332,475
Ironing table, F. A.Lerch.....c.ccoviivuiiiiiinnnnanns 332,404
Knife. See Pocket knife.

Knife blade holder, E. Nichol8on..........c.vuuee .. 332,548
Knife for cutting seed potatoes, D. 8. Humphrey. 332,657
Knitting machine needle, Adgate & Kittle......... 332,373
Knitting machine, weft thread, J. J. Adgate....... 332314
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Knitting machines, cam cylinder for, J. J. Aclgate 332,373
Knob attachment, W. B. Smith .. 332,455
Knob attachment, door, J. A. Paine. .. 332,359
ILamp, heating, A. F. Zimmerling 332,370
Lamp, moderator, E. Bourdon........ ... 3323
Latch, mortise, W. E. Sparks... .. 332,456
Lath attachment, E. J. Bracken .. 332481
Lathe, R. C. FaY....coivvierrrrininnnnniiiiiinniiienns 332,335
Lathe for turning spirals, A., 8r., & A. Gassinger,

332,610
332,509

Lathe, many-spindle, A. & A. Gassinger, Jr
Lathes, taper and pulley turning attachment for,

T.H. Worrall............. Cerrrenees seineenn .. 332,518
Leather splitting machine, E. Cummmgs .. 332,385
Leggin,J. H. WaY...covveernnssesnssnnns .. 332.630
Lightning rod coupling, A. J. Munson.. .. 332,673
Lightning rod standard, Cole & Knudsen.......... 332,383
Lock, W. H. TayIOr..cc.evitrriniiisreeiisnsssnnnnnnn. 332,459
Locomotive traction increaser, J. J. Steiger....... 332,208

Loom shuttle driving mechanism, F. Kesselring.. 332,400
Lubricator. See Pulley lubricator.

Lubricator, J. Powell
Lumber drier, O. A. Duke.
Magneto-electric indicator, J. C. Boyle.
Masts, withe band stay for, R. B. Chute.
Mat. See Electric mat.

352,623
.. 332,241
. 832,490
. 332,232

Mattress, G. D. Peters....... cooeivvvierniniiiieennn. 332,432
Measuring vessel, E. R. Stasch. . 332,297
~“Meat chopping machine, A. Heusch . 332,608
Metal pressing apparatus, fluid, W. R. Hins-
dale.... .... N Cerrrreeiees e, 332,656
Meter. See Water meter.
Middlings purifier, W. Klostermano......... 332,615, 332,616
Mill. See Fanning mill. Sawmill.
Mould. See Casting mould.
Motion, transmitting, H. Wright... ... 332,692
Motive power, W. A. Brown. ..... . 332.231
Motor. See Electric motor.
Motor, Graham & North ... 332,249
Motor, A. F. Harrell . 332,517
Mowing machine finger bar and ﬂnger. D. L
Markham sl 332671
Music and book rack or holder, B. Dreher.. . 332,647
Music leaf turner, Andersen & Wilhjelm.. ... 332,579
Musician’s exercising device, A. P. Scheurman.... 332,290
Nail. See Horseshoe pail.
Nail drawer, G. J.. Donovan... .........cccennueenn 332,598
Nippers, cutting, G. L. Donovan.................... 332,597

. 832,311
332,540

Non-conducting fabric, W. P. Adams.
Nutlock, J. B. LaW....cooviiieinnniins civrnnnnnnnnnn
Nut lock, C. Maldner. ... 332,669
Nut lock, G. P. Rose... . 332,288
0Oil can, W. 8. Denton . 382,239
Ore crushing machine, E. M. Carhart. . 332,488
Oyster opening machine, C. Leduc .. . 332,403
Packing, metallic piston, N. Pflaum.. . 332,433
Packing, steam pipe joint, J. B. Lyons.............. 332,667
Pad. See Inking pad.

Pan. 8ee Ash pan. Dust pan.

Paperbag, J. P. Onderdonk..........cco.vnnnnennnn 332,280
Paper bag machine, D. Appel ievee.. 832,631
Paper box, G. L. Jaeger . 832,535

Paper folding machine, T. C. Dexter................ 323,331
Paper folding machine, J. T. Hawkins.............. 332,620
Paper folding machines, sheet switching device
for, T. C. Dexter
 Peanut reaster, 7. Lee. .
Perforating machine, | mlmwo :
Photographs in permanent plgments. producmg.
W.W. Sherman.......c.ceeiviinviiinn veveennns
Piano and organ music desk, 8. G. Chickering.....
Pill machine, BE. A. Cole8........c.c.coevt cvvrnnvrnnnns
Pills, lozenges, etc., machine for making, E. A.
Coles .. . 332,494
Pin stem, C.1. Loveren.. . 332,264
Pipe. See Conductor pipe.

332,364
332,326
332,493

Pipe coupling, J. A. McCormick (r) ........... 10,674
Plane, floor, J. A. Traut . . 332,306
Planter, corn, A. Glisson.. . 332,602
Planter, corn, E. M. South... 332,679
Planter, corn, A. Yount .. .........oooiviiiiiiiinnn 332,469
Platform dump and elevator, portable, A. L
Grinnell ... 332,654
Plow, W.. Strait.... . 332,302
Plow and pulverizer, cylinder, 8. M. Neely.. . 332,421
Plow attachment, W. 8. Felton.. . 332,652
Plow carriage, C. B. Spurr..... . 332,566
Plow, shovel, J. & P. Scott . 332,563
Plow stock, T. W. Boyle .. . . 332,225
Plow, sulky, W.Strait............covvviiiiinrennnn.s 332301
Pocket and protector, detachable, A. Warshoar.. 332,310
Pocket knife, C. H{. Kahler 332,637
Post driver, A. Weeden ..... 332687
Potato digger, C. J. Cummings........c.ccovvuvunnnn 332,644
Power. See Motive power.
Press. See Baling press. Drill press.
Pressure regulator, fiuid, J. F. De Pew............. 332,645
Printer’s chase, L. W. Hardwicke................... 332,516
Printer’s galley, D. B. Watts 332.686
Printing machine sliding bearer, 8. Whltlock . 332571

Printing machine, web perfecting, J. T. Hawkms,
332,518, 332,519, 332,521

332,576

332,337

Printing press gearing, 8. Whitlock.................
Printing rollers or blocks, making, F. Beck.
Pricting surfaces, machine for justifying mat-

rices for producing, F. D. Maltby ..
Propeller, screw, A. Vogelsane......
Pulley lubricator, loose, W. J. Ormsby..
Pump, rotary, J. F. Breux
Pumps, o0il drip and separating tank for ammonia

gas, Jungenfeld & Rassbach..................... 332,344
Pumping apparatus, device for transmitting mo-

tion in oil, G. Allen
Punch, J. H. T.aney .
Rack. See Hay and straw rack. Music and book

rack.
Rails to metal sleepers, fastening, J. Conley....... 332,384
Railway heads, etc., stop motion for, A. Schaer... 332,289
Railway signal, W. M. Pease.... ... 332,431

. 332,318
. 832,666

Railway tie, L. M. Clark . 332,490
Railway time signal, electric, G. Cornell............ 332,4%
Rake. See Hay rake.

Reclining chair, M. 8. Curtiss 332,287
Reclining chair, J. Gloekler . 332,603

Refrigerating vessel tor cold storage, A M.
Blanchard.. o .
Refrigerator, A McKenz1e
Refrigerator safe for brea.d cake, etc., H.
12179 =T:1 703 SN
Regulator. See Gas regulator. Pressure regu-
lator.
Roaster. See Peanut roaster.
Rock drill core lifter, G. F. Case..........o..co.....
Rock drilling and tunneling machine, R. Dal-
. 332,592
Roofing, W. H. Stewart...... 332,570
Roofing anchor. sheet, metal, W. A. List... .. 332,413
Roofing, machine for edging and seaming tin, J.
J. Cowell . 332,648
Rotary engine, J. Harrington.. 332,263
Saddle, harness, A. Gilliam.. .. 332,340
Bate and vault, fireproof, C. C. Gilman .. 332.246
Safe, druggist’s, T. Knoebel .. 332,661

. 332,584
332,417

332 367

332,687

Sails for vessels, rigging for, G. Bianchi............ 332,583

Sash balance, J. A. Rogers........... 332,368
Sash fastener, J. E. Alexander. 332,472
Sash fastener, 8. N. Chabin...... 332,325

332,625
332,213
.. 332,360

332,691
.. 332,690
. 332,611

Satchels, fastener for hand, M. Rubin.
Saw guide track, P. Miller.... cens
Sawmill, band, S. Stephens .
Sawmill, circular, H. Wright..
Sawmill, portable, H. Wright..
Saw sharpening machine, D. W. Johns . .
Sawing machine, scroll, A. D. Goodell. . .. 332,391
Scalping machine, W. D. Gray. . 332,250
Scraper, wheeled, F. W. Hubbard......... 33: 531 to 332,533
Screen. See Window screen.

Screwdriver, self-holding, J. W. Richardson..
Seal, metallic, C. L. Pond
Seeding machine, L. Eberhart..............
Sewers, device for tlushing, A. T. Elford..
Sewing machine, H. P. Aldrich......... .. 332,317
Sewing machine, J. W. Tuttle .. 332,683
Sewing machine buttonhole attachment, W. H.

.. 832,438
332,566
332,506
332,333

Sewing machine buttonhole attachment, J. M.
Griest... .. 332,251

Sewing machine buttonhole attachment, J. H.
Palmer......ccovvviiviiiiiiernrenniinnes fereeieenes 332,426

Sewing machine buttonhole attachment E. S.

Sewing machine for connecting soles and uppers

of turned shoes, P. A. & J. Coupal..............
Sewing machine gauge, H. Hitchcock.............. 332,526
Sewing machine thread waxing and heating de-

vice, B. F. Landis
Shade roller, automatic, G. W. Stewart..
Sheet delivery apparatus, L. C. Crowell..
Shoe, plow, M. Walker
Shatter, R. Hammill.. .
Shutter fastener and opener, combined, Horn &

.. 332,236
. 832,463
332,655

Sifter, ash, F. Heimann..
Sign for railway cars, traveling, G. M. Traylor....
Railway time sig-

332,306

Signal. See Railway signal.
nal.
Signaling device, J. D. Fee...
8ilk fabrics, machine for finishing,
Skate fastener, H. F. Osborne......
Skate, roller, T. Mulvin
Skate, roller, Nelson & Donovan...
Skate, roller, H. Thomas
Skate sharpeper, E. F. Watson
Sleeve, garment, C. H. Ostrander..
Spap hook, W. H. McGrew.......
Snow plow flange, 1. P. Kilgore ....
Soap, manufacture of, W. A. Grant......
Soap manufacturing machine, W. A. Grant..
Soldering iron, J. A. Bostwick (r).
Spark arrester, T. F. Landis......
Spark arrester, T. Thornton

.. 332,336
.. 832,285
.. 332424
332,217

. 832,553
.. 332.415
.. 832,348
.. 332,606
. 332,605
.. 10,672
.. 332,260
. 332,628

Speculums, electric light attachment for, C.
Smith....ooviiiiiiiiiii e 332,453

Spindle steps, setting, F. H. Colony............. ... 332,328

Spring. See Velocipede seat spring.

Sprinkling machine,J. Dahp..............ccenennnn 332,329

Stalk and clod cutter, J. C. Farley.................. 332,601

Stamps, envelopes, etc., apparatus for moisten-
ing, W. H. H. Lintner.....................oooee 332,542
Btareh, treating puckram and other fibroud anb.
—Etafed Wi, P, C. Ritchie . 332,439
Steam boiler, J. H. Mars.... .. 332,267
Steam boiler, V. P. Orloff....... ... 332,357
Steam engine. R. Creuzbaur....... ..332, 499 to 332,502
Steam engine, R. M. Marchant......................
Steam pipe covering, C. Lamkin....
Stenographer’s use, line finder for, A. & W.

B ST

332,410
.. 332,524
. 332,674
. 332,339
.. 332,307
. 332,212

Stocking exhibitor, J. D. & G. W. Hibbs..
Store service apparatus, R. H. North.
Store service apparatus, switch for, E. L. Giles
Stove, oil burning, J. k. Trout
Straw cutter. F. W. Miller

- 382,675
Stump extractor and stone lifter, W. O. White.... 332.368
Suspenders, G. H. Boyd ... 332479
Switch. See Cross-over switch.

Table. See Extension table. Ironing table.

Tank. See Water tank.

Tanping apparatus, L. 8impson.............. 332,450, 332,451

Tape line box, H. E. Dickhut.... . 332,505
Tapping device, J. H. Rathbun ..., 332,436
Telegraph, printing, R. N.Dyer..................... 332.649

Telegraph, quadruplex, H. C. Nicholson..332,549 to 332,551
Thrashing machine and dust protector, W.W.
... 832224

Tie. See Railway tie.
Tile, encaustic, F. J. Frenzel, Jr....... «.ccvvvuunnn.
Tile machines, automatic cut-offand take-away

for drain, Merrill & Viggers . 832,546
Tobacco curing house, J. Osborn.... . 332,621
Tobacco holder and shaver, 8. R. Parks . 332.28¢4
Tongue support, wagon, J. Smalley . 332,452

Toy gun, G. S. Tingley............. . 332,461
Truck, car, W. T. Browne... 332,518
Truck, car, J. TUrDer.....covviveiniiannnieinnnnenns 332,682

Truss and supporter, combined, H. A, Schulz...... 332,443
Type matrices, machine for forming, O. Mergen-
thaler.. . 332,354

Vacuum brake apparatus, automatic, Gresham 332,653

Valve, balanced slide, J. D. OldS.........c0nvvunenn. 332,279
Valve, piston, P. ATMington............cceeues vunee 332,692
Valve, steam engine, H. H. Westinghouse.... 332,689
Vault, fireproof, C. C. Gilman............ 332,247
Vehicle brake, T. Briggs..... . 332,482
Vehicle dash, A. 8. Parker.........c.cvvvvvevnnennens 332,282

Vehicle seats, adjustable back for, Straubel &
332,303

Vehicle top, K. W. Holmes.. . 332,529

Velocipede, C. 8. Leddell (r).......... .. 10,673

Velocipede seat spring, R. E. Humphreys.......... 332,658

Ventilator. See Box ventilator. Churn ven-
tilator.

Ventilator for cooking and other apartments,

Burgess. . 332,379
Vessel, screw propelled, C. W. Field, Jr . 3’%2 24.3
Vise, H. D. Booth ... 332,418
Vulcanizing rubber and for other purposes, appa-

ratus for, H. C. Miller................ o bueeren 332,408
Wagon brake, Swann & Adkins. . 332,681
Wagon, dumping, J. McFarland 332,414

Walls of buildings, preventing saltpeter exuda-
tions from forming on the faces of, J. C.
Anderson . 332,580

Washing machine, G. G. Koschel .. 332,662

Water closet, automatic flushing, W. B. Parsons,

. 332,635
. 832,637
. 332,489
. 332,203

Water meter, oscillating, J. W. Byrne
Water tank, F. J. Carney.......c.cceeeevnees

Weaning calves, device for, Shank & Meek.......
Well drill, self-pumping and expanding, W. C
. 332,688

Windlasslocking gear, C, A. Potter.... 382,287

hererinaaes

Windmill, self-regulating, A. W. Lane.

. 332,261
. 332514
. 332,347
. 332,525

Window screen, 8. J. Vance..
Wire clamp, P. F. Keelyn...
Wire coiling machine, C. C. Hill
Wire for drawing, preparing, Booth & Ney. . 832,321
‘Wire rods, machine for reducing, W. Tucker.... . 332,572
Wire stretcher, L. D. Drake ..... venseneed oennerenn 332,240
Wool burring and picking machine, T. H. Faulk-

... 332,651
Wrench, Heiney & Lauck......cvvvvieeennninnnnnnns 332,522
Yoke or bar for double teams, draught, Stockton
&Phelps.........ccevvvnene. eerreeerreieiie e, 332,366
DESIGNS.

Burial caskets, ornamentation of, Quint & Mowen. 16,418
Dish, E. Gerard
Lamp globe or shade, J. Webb ..16,419, 16, 420
Moulding, F. Mankey 16,416
Ornamentation of walls, etc.,, surface, ¥. Mankey.. 16,415

Scarf, etc., knot for, C. B. Page.......cccevvunnunne.s 16,417
Stove, cooking, H. C. BASCOmM....cvuveernrsens. 16,421, 16,422
Stove, parlor, H. C. Bascom........ FTTTON [ 16,413

TRADE MARKS.

Abietine gum, and salves, ointments, and other
compounds made therefrom, distillation from,
Abietine Medical Company.. .

Ale and stout, Read Brothers.....

Baking powder, G. B. Burlingame 12,839
Baking powder, Thomson & Taylor Spice Cem-

PADY e eveneetnereneasesnseesesessassensassesesnssenns 12,870
Blood purifier and cancer cure, R. G. Jones et al.... 12,860
Boots and shoes, sectional metallic protectors for

soles and heels of, J. Blakey..........oe.t... ... 12,837
Cards, Christmas, New Year, Easter, birthday,

Scriptural, and other, J. & H. Castell............ 12,840
Condiment, bottled, 8. F. Beer Company.. .. 12,869
Dental rubber, Boston RubberCompany...... .. 12,838
Essences and toilet soap, Eastman & Brother ..... 12,843
Finger rings and thimbles, filled, H. Muhr’s Sons.. 12,847

Hose, canvas, J. McGregor . 12,845
Jewelry, imitation diamond, H. Muhr’s Sons .. 12,846
Lanterns, magic, J. Scheidig & Co .. 12,851
Medicine, corn, E. E. Howard.................. 12, 858, 12,859
Milk, condensed, Boden Condensed Milk Company 12,856
Oil preparation for alleviating pain caused by

nervous diseases, I. E. Porter. .. 12,865
Opera glasses, J. 8cheidig & C0O......ovvvivennnnnnns 12.852
Paper, writing, East Hartford Manufacturing
. 12,842
L 12,850
Silverware for table use, watch cases, etc., imita-

tion, Holmes & Edwards Silver Company. . 12,844
Soap, laundry, Oberne, Hosick & Co... . 12,848

Soap, glycerine, Mulhens & Kropff.. 12,868
Soap, laundry and toilet, N. K. Fairbank & Com-

PADY .« e eitisennererneneassessesannnnnns 12.856, 12.857
Stoves and ranges, cooking, Western Stove Manu-

facturing Company........covvvviviiereeienennnns 12,853
Thimbles, gold, silver, and other solid, H. Muhr’s

LT 1 12,861
Tobacco, cut smoking and cut chewing, B. Payn’s

80n’s Tobacco COMPANY....oueeruseersennearennnn 12,849
Tobacco, piug, Perkins & Ernst............... e 12,864

Varnishes, japans, wood stains, etc., D. Rosenberg

Watch cases, Crescent Watch Case Company.
Watch cases, filled, H. Muhr’s Sons
Wood stains, vnrmshes, ete., D. Rosenberg & Son.. 12,867

A Printed copy of the spemﬂcatlons and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instructions
address Munn & Co,, 361 Broadway, New York. Other
forelgn patents may also be obnamed

GET THE BEST AND ¢ OHEAPEST

JAA
CINGINNATL O.
SOLE AGENTS UNITEQ STATES.
s A, FAY & CO.,
(Cincinnati, Ohio, U. 8. A))
Exclusive Agentsand lmporters forthe United States

fth
it CETLEBRATED

PERIN BAND SAW BLADES,

Warranted superiortoall othersin quality, ﬂmsh,
uniformity of temper, and general durability.
One Perin Saw outwears three ordinary saws.
IVWiaunfacturers of Planing IVlachines and
other Pn.tent Wood Worklng Machinery.

"Type setting, etc., easy
by printed directions. For
business or home_ use
or moneymaking. Forold
or younf; Send 2 stamps
2 for cata ogue of presses,
type, cards, paper, etc.,
to factory.

KELSEY & CO.,

Meriden, Conn.

WATCHMAN’S IMPROVED

TIME DETECTOR,

‘WITH SAFETY LOCK ATTACHMENT.
Patented 1875, 1876,
1877, 1880, 1881, 1
Tfns instrument
is supplied with 12
keys. Invaluable
for all concerns
employing watch-
men. 1t contains
all modern im-
provements,
18 far superior at
the old style. 1882
—At the

Ex.lposnxoti for
ailwa ian-
ces atChwa.go The only Medal for the mosy;; colz’rf lete
&nd erfect Instrument. Send for circular to P. O.

IMHAUSER, 212 Broadway, New York.

TOWNCY’ MANUAL OF CAEMISTRY,

Embracing WATTS’ PHYSICAIL and INOR-
GANIC CHEMISTRY.
A new American from the Twelfth English Edition.

1,050 pp., I.eather, Will be sent, postpaid, b
M N & CO., on receipt of price. » by

Card Presa, 8. 81
Olrcular  Blze, 553

Purchasers per-
mitted to returnby
Express C. 0. D. for
full purchase price
at any time within
thirty days, thus
giving an opportun-
ity for comparison
with other ma-
vhipea.

Wyckoﬂ’ Seamans & Benedmt,

339 Braud\hm.y New Yor

NICKEL PLATING

8 POLISHING MATERIALS.

LUCKER &LEVETT

CHEMICAL CENEW YORKUSA.

Inside l‘nge, each insen tion - = - 75 cents a line,
Bacli Page, esich insertion - - - $1.00 a line,

(About eight words to a line.!

dngravings may head advertisements at the same rate

?er dine, by measurermant, as the letter press. Adver-

isemnents must be received at publication office as early
a8 Thursday morning to appear m nm 88ue.

Write for Cu'cular and tell us what you want.
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y.
Or address our New York Office.
Eastern Agents, HILL, CLAREE & CO., Boston, Mass.
Our patented Vertical Boiler will not prime.’ No dan-
ger of burning flues.

Cutters, sog La-
bor Baving Toola

Fine Tepa and Dies, ®olt !

FERFLAT 2 CHREWS AT A SIHRGLE CUT

Wiley & Russell Mfg. Co., Greenfield, Musu.

DVERTISERS Can lem‘n the cost of anlg gfo-
osed line of Advertising at GE LL &

CO.’S NEWSPAPER Advertising Bureau, 10 Spruce

8t., New York. Send 10 cents for a 100-page pamphlet

Valuable Fertilizer Distribnter Patentfor Sale entire,
or will license; alread. g introduced in several counties;
acknowledged ‘the best. AddressJOSEPH B. DEN10O N,
Newtown, Long Island. Send for circular.

© 1886 SCIENTIFIC AMERICAN, INC

Olm ODOMETER uuehed to a wagon gluuhumuu tnwle"ﬂlﬂ
01000, and repeats. The size of & dollar [33Z az.]. Priog
nlyoneever stood testof time. 3wheels. Nosprings. A new
prmmp]uln mechanice that would be well for every inventor to
atudy, a8 there are hundreds of places in whlch it can be used.
[LRight of uee, reasonable. Will be mailed to inventors for §3. if
ff mention Bend for catalogue of our REGIETRRING IN«
¥ aTRUMENTS. A FEW GooD MEN WanTxpto handle our goods.
McDoxnELL OpousTsx Co., 2and 4 LaSalle Ave., Chioago, Ill.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price10cents. To be had at this office
and of all newsdealers.

Punching Presses gf
'1'55 MTHEB Tllﬂls .

MEYAL IIOOIII.
RQINCS, &C.

WRmed—’l‘he right to manufacture some patent arti-
cle or_device in which light ironworking machinery
can be used. Will purchase patents or manufacture on
royalty Address P. O. Box 23, Decatur, 1.

VAN DUZEN’S

Mechanical Botler Cleaner.

Takes out all mud and scale
forming properties from the
water of Steam Boilers,
keemuﬁ it clean and free
from ull impu 8. Send for
circular. BMa ctared by

IE. W. VAN DUZEN,
CINCINNATI, O.

AMERICAN MECHANICAL DICTIONARY. A
Descriptive Word Book of Tools, Instruments, Machines,
Chemical and Mechanical Processes: Civil, Mechamcnl.
Railway, Hydraulic, and Millitary Engmeermg, a His-
tor; {nven tione; General Technological Vocabulary ;
est of Mechamca] Aliuhaucea in Science and In-
duscn‘i and Fine Arts. Illustrated with upward of
7,000 engravings. By Edward H. Knight, A. M., Civil and
Mechanical Kngineer. In three octavo volumes. The
set, cloth, $24.00; sheep, $27.00. For sale by MUNN & Co.,
361 Broadway, New York Cit, y
AMERchN STEAM BOILER INSURANOE co.,
1linm Street, New York. ete
Write for S ecml Blanket Form No. 99; gives ¢om
protection topproperty. and pays $5,000 for a life am $50
weekly for six months for 1n]ury

FEdco System
Of Arc and Incandescent Lighting.

Electric l.ight and Power.
Motors, Dynamos. Lamps, and Batteries in all varieties.

Electro-Dynamic Co., 24 Carter 8t., Philadelphia.
W.W, Griscom, Consulting Electricnl Engineer,
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Amateur Mechanics’ Workshop.—Containing Plain
and Concise Directions for the Manipulation of Wood
and Metals, including Casting, ¥orging, Brazing, Sold-
ering, and Carpentering. By the Author of
and Its Uses.” Ilustrated, 8vo,

Arlot.—Complete Guide for Coach Painters. 12mo, 125

Armengand, Amovoux., and Johnson,— The

. Practical Draughtsman’s Book of Industriul Design,
and Machinists’and Engineers’ Drawing Companion.
Illustrated bfr 50 folio Steel Plates and 50 Wood Engrav-
ings; 4to, half inorocco, . . 10.00

mstrong.—The Construction and Management of
Steam Boi ers. with an Appendix. By R. Mallet. 7th
edition, illustrated, 12mo, . e

Baker.The Mathematical ’I‘heorﬁ of the  Steam
Engine. With Rules at length and Examples Worked
(ut for the Use of Practical Men. 6th edition. Revis-
ed by Prof. Young. Ilustrated, 12mo, 75¢.

Bauerman.—A Treatise on_the Metallurgy of Iron
5th edition, revised and enlarged; illustrated, 1

Beans.—A Practical Treatise on Railway Curves and
Tocation of Railroads. Illustrated,12mo, tucks, $1.50
Beckett,—A Rudimentary Treatiseon Clocks, Watches,
and Bells. Illustrated by Numerous Engravmgs Tth *
v{hnmn‘. revised and enlarged, 12mo, 2.25 .
He Carpentry Made Easy; or, the Science and Art of '
Frammg on a New and Improved System. With Speci-
fic Instructions for Building Balloon Frames, Barn
Frames, Mill Frames, Church Spires, etc. Also a Sys-
tem of Brlige Building, with Bills, Estimates of Cost
etc., and Tables, Illustrated, 44 plates, 8vo, $5.00
W’ Theabove or any of our Books sent by mail, freeof
posriwe, at the publication pricesto any address n the

§F~ Our large Catalogue, 96 Bva, and owr other
Catalogues and Circulors, the ing every branch
of Science applied to the Arts, sent freelmdiree of postaoe
%wy one in any part of the world who will Furnish h

ress.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS,
810 Walnut Street, Philadelphia, Pa.,U. S. A,

ITPAYS

’I‘o sell })ur Rubber St;ﬁxp.s_r‘.raatalé)gue
to agents, FOILJAMBE & Co., Clevelarnd. O.

DRAINAGE—A SERIES OF VERY:

excellent directions for draining railways, roads, etc.,
by Mr, Charles Paine Containedin SCIENITFIC AMERI-
CAN SUPPLEMENT, No. 468. Price 10 cents. To be
had at this office and from all newsdealers.

. NOTICE to Users of Steam Pumps.

‘We have recelved followmg letter in
regard to one of our N *L” (816)
Steam Jet Pum}l)]s elevamng 1‘76 inch pipe
of water more than 50feet high:

E, MICH,, Feb. 24,1883,
N vav DUZEN s TIM, Cincinnati, .
gl “ Money could not buy the Jet of us
unless another could be had. I would
not give your No. 5 ** L’ for a $700 pump,
equal distance to raise

- “N. A. Litchfield, Supt. Mich. Slate Co."*
We make'l‘en Sizes of these Pumps Prices $7 to §75.

Capacities 100 to 20,00 gallons per hour. State €or what | i

purpose w%nted and send for Catal

eof* Pumps.’”
DUZEN & TIFT, Gucinnati, O.

RAILWAY AND STEAM FITTERS' SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STORTEVANT BLOWERS, &c.
JOHN S. URQUHART, 46 Cortlandt St., N. Y.

THE DESIGNING OF ORDINARY

JRON lxll\\ AY DBRINGES.
ET aand Tlolding Platea
Lonstrigied, and i virge Their

Mustrated by \1.LLIBJ.'0L1b
Bhowine Brideges Aclun.

]):m[-m-mnu Alen CANTSRINIng lew,  Price #4.00. Br
oA MaF. Thevery com-
p]l‘t{- “index wil prme "ot L’li‘ sanvenienee to bath

wark ve g bnek of ref.

gtindents and enpineess, asing the
i(:]. Broadway, New York.

erecee. Addroas, MUNN & 0

THE NEW ¢ GRESHAM ** PATENT

Aﬂlﬂlﬂﬂllﬁ Re- Slﬂl‘llll! [njgctor.

A most remarkable boiler feeder, which has just taken the
first premium at the Inventors’ Exhibition in England. May
be used as a lifter or a non-lifter; restarts immediately
without any manipulation whatsoever, after interruption
of the feed from any cause. The most effective injector
ever placed on the marketfor stationary or portable boilers.
Reliable and cheap.

4
"
R

Sole Manufacturers in the United States and Canada,

Nathan Manufacturing Co.,

92 & 94 LIBERTY ST., NEW YORK.

Dialogues, Tableaux, Speakers. for
School.Club& Farlor, Best out. Cata-
logue free. T.8. DENISON, Chicago, IlL

PLAYSE

|
|

The STANDARD SCREWDRIVER.

A perfect tool that fitsall screws. The fourpoints are
always in hand, quickly adjusted, and cannot be lost.
Sold by dealers. ents wanted. A prize for canvass-
ers. ailed for $ and postage 10 cents.
RD TOOL OOMPAN
,230 State St., llnrtfor

WITHERBY, RU(x(x & RICHA RDSON. Manufacturers
of Patent Wood ‘Working Machinery of every descrip- I
tion. Facilities unsurpassed. Shop formerly occupied
by R.Bail & Co., Worcester, Mass. Send for Catalogue.

ci, Conn.

«“«THE ELECTRICAL REVle,"
Anillustrated weekly journal, is theacknow ledged lead.
er inthe world of electrical science. Edited with care
its editorial opinion is reliable,its news columns bright
and instructive. $3.00 per year; single cop\es 10 cents.
23 PARK ROW, NEW YOR!
g% Best dee tising mediam in the electncal field,

No More Slipping Belts,

No Loss of Power,
Use the new F'rench Papier Maché to
cover your pulleys. It is much chea er,
more durable, and positive than lea
and secures ti\e grip of the belt on the
Pulley. ELLMER E. HAWES, Sole Pro-
pnetor and Mfr., 17 8. 4th St., ) Phila.

Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative -
manufacturers of national reputa- | |
tion has shown it to be the oniy per-
fect Lubricator jor Loose

NSURAN CE @ HARTFDRD Gmm
CASH CAPITA H4a00.000
Lohsst PA..LE lNdGGrYEAR : Eas,,cmo:)
e Lar T ) I'O'I'Iﬂ'l"h OMPANY.
L HENHEE‘ e, GO ey

POPULAR
SCIENCE
MONTHLY

CONDUCTED BY
E. L. & W. J. YOUMANS. -

3———+

i POPULAR SCIENCE MONTHLY

for 1886 will continue, as heretofore, to supply it8
readers with the results of the latest investigation

and the most valuable thought in the various depart-
ments of scientific inquiry.

Leaving the dry and technical details of science,

which are of chief concern to specialists, to the journals
devoted to them, the BMonthiy deals with those more gen~
eral and practical subjects which are of the greatest in-
terest and importance to the public at large.
work it has achieved a foremost position, and is now the
Van Duzen’s 1at. Loose Pu]ley Oller ., acknowledged organ of progressive scientific ideas in
this country.

In this

TERMS: 5.00 per Annum ; Single copy, 50 cents.

D. APPLETON & CO., PUBLISHERS,

1+ 3, and S Bond Street, New York.

use. Prices very reasonable. end.
for our * Catalogue Number 55.”

VAN DuzeN & TIFT, Cincinnati, O.

\ STEAM ENGINES,

00000,

NO CAPITAL REQUIRED.

;1‘0 enable an 25 g;son vovf ord{nary 6nNt%l] enfi ‘{(fl{ ma.kﬁ

rom $5 aday. e will pay cas

on cverv subscn tion taken for the most populur $2 Horizontal and Vertical.
merica. Never was such a largo com- Dy e .] ging Machinery,

Weekly Paper in
mission offered before. In even the smallest townsagents
can obtain several new subscribers every day the year
round, and thus make more money than they could in
any ocher sohcltmﬁ business. For descriptive pamphlet
write HARDENBROOK & CO., 240 Broadway, N. Y.

Flo Powder, Slate and .
] Flmt Mlll Maclmlel ¥, Tur-
7. bine Water Wheels.

YorkMfg Co., York, Pa,, U. 8. A

HE ——z P
\,!J;Gi‘s;. X7E b =7 u.Lusmnuus
? u{u-ﬁnqraﬁnq ns s ! m;Buuks}{agazmzs
LT NG TIIRTIING Wb -ty ool
| %‘,’,EEL*Z‘;' eVt ‘@.\'gscﬁh Moss'New Progess 2 )‘?JIP*C%;:S 5¢,
WORLD 935 PRI~ NEWYRK Stpericrighay Dth?r)utetrnuf

lll]lll' i
Light, Hasily A :hed Tnexp
Savkett’s Water JJ(‘\J\JT ‘-lht
s tu Moistore,

TAH CHE \IT(‘AI; ( 0.

Tirable,
G PAPE
Cleen te Ilanc lit, 11t I]JCT\I-
Guses, NEW YORK COA
IU Warren '-!r... N. X

1

:"BlIII.I]lNG PAPER.|

PROPOSITIONS FOR GAS

ELECTRIC LIGHTING.

PROPOSI’I‘IONS are hereby invited and will be re-
ceived by the undersigned committee for the pur-
ose of lighting th e city of Mon mery, Alabama, with
as and Electricity. Population 25
V S REESE, Mayor,
CARR Alderman,

J W HAL
A A. W

. J. WILLlAMS

Commmtee.

For all kinds of
STEAM BOILERS.

RWE MrG. Co., FILBERT ST.,
Phlladelphla, Pa,U.8. A

INJECTORS

A

To introduce them
will (ive Away

BIC OFFER. m; e

Self-Operating Wasning Machings. If you want |
one seud us your name. 0. and express office at
once. 'I‘he Nuuonai 23 l)ey St N. Y

TELEPKONES SOLD.

Don't pay exorbitant rental fees to
the Bell Telephone Monopoly to use
their Telephones on lines less than
two miles in length. A few months’
rental buys a first-class Telephone
that is no mt’rmgement. and works
splendid on lines for private use on
any kind of wire, and works good in
stormy weather. It makes homes

leasant; annihilates time; prevents
gurglanes, saves many steps,and is

p just what every business man and far-
n.cx shn-.xld have 6 comnect stores, houses, depots, fac-

lclrmq collefes, ete., £t Theanl pr rahle an"ln:hablc
y : that is xo.ud oatoiphtan g
ar pgEnts. Mo ,}'t\wl.: experichoe réguireds
sfree. WML Lo NORTON, Buﬂ'a.lo. LE.

£ New Catalogue of Valuahle Papers

contained in SCIENTIFIC AMLKICAN SUPPLEMENT, sent

eofchargeto any address.
freeo] v MUNN & CO., 361 Broadway,N. Y

PERFECT
NEWSPAPER FILE

The Koch Patent Flle, for preserving newspapers,
azines, and pamg hletd. has been recently improved
pricereduced. Subscribers to the SCIENTIFIC AM-

ERICA\ and SCIENTIFIC AMERICAN SUPPLEMENT can be
%ﬁ})phed for the low pnce of $1.50 try miail, or 1.25 at the

Opa r. Heayy baard sides inueription
“SCIENT: 1{)}9(

RICAN,” in gllt. \Ie(’l"hury for
every one who wishes to preserve the paper.

Adre= MUNN & €O,
Publishers SCIEITIFIC AMERIDAN, ,

G0LD MEDAL, PARIS, 1878,

ELDS & BROWN|

Manu, fagureu and Sole Proprietors of

| SHI

Brﬂakfast Gusua |

® Warranted absolutely pure
Cocoa, from which the excessof |
Oil has been removed. It hasthres
times the strength of Cocoa mixed |
with Starch, Arrowroot or Sugar,
and is therefore far more economi. [
cal, costing less than one cent @
cup. It is delicious, nourishing,
strengthening, easily digested, and
'k admirably adapted for invalids as
i well as for persons in health.

" Sold by Grocers everywhere.

For BO I LE Rq and STEAM PIPES
tlon of St
TOIL GA‘-» AND VWATIIR PIPIES.
Provents Sweating and Freezing.
- The best Non-Uonductor of Heat anmid Coldin the World
Bend Cor illostrabed descriptive Cirenlar, aod nuins this puper,

132 Cedar Streat, New York
78 and 80 I.aka Straet, Chlcago.

5THEG rgn

%:rs::n

W. BARER & C0., Dorchester, Mass. | WElasieeiionee: g

Moention this paper.

DELAFIELD'S PATENT SAW CLAMP.
Holds anybladeupto8in.long, whether newor broken. |

d The JOXRNAL and SCIEN-
by Prof. Nelsnn Rizer TIFIC AMERICAN a year
E‘fﬂ?ﬁ.‘ﬂﬂ:tfu 200p,200illus,40c, for $4.00. Address

Fowler & Wells Co, 763 Broadway, N. Y,
A N -r E An active Man or Woman

in every county to sell our

goods. Salary $75 per Munth and Expenses. Can-
visaing onMfit and particilars FRER.

FrPANDARD SILVERWALE CO., Boston, Mass

ICE. REFRIGERATING

A munuul of Phrenology an

STATIONARY STEAM ENG]NES ESPECIALLY
adapted to Electric Lighting Purposes. Treating of the |
development of Steam Engmes the prmuples of Con-
struction and oy ;. with deseripiuns 0f Moderate
Speed and Hign Speed Fingins. Ty Hobert 11 Thurston |
A.M.,, C.E,, with many Lantd-:ely executed 1llustrat10ns
12m0, cloth $1.50. " Address, 313X & CO., 361 Broadway
New York.

and Venhlatmg MuChmes
Jarmans Patent. RK

~THE CAMERON STEAM PUMP.

STANDARD OF EXCELLENCE.
30,000 IN USE.

ADAPTEP TO EVERY POSSIBLE DUTY, l
The A, 8. CAMERON STEAM PUMP WORKS, Foot East 23d St., New York,

N

i
=

© 1886 SCIENTIFIC AMERICAN, INC

Wilh 48 star umpb and 43 other illusiration,
cloch, BLA). W
IC{'LJIJt of pm'(-

by same process.
ireatment.

MFG. C()., York, Pa.'YOT Cl A

EASY STAR LESSONS, HyRichard A. Proctor.

Exira

11 e went postpaid by MUNN & 0, on

The Standard Rider

(HOT AIR)

'PUMPING ENGINE

For Gas or Coal.
1s absolutely safe. Cannot explode.

Simple and durable. Any one can run
R it. Hasarecordof eleven years.

Send for catalogue *‘ A.”

SATER d& CO.,
34 Dey Street, N. Y. City.

PULLEYS 4[;

ORDEI PG QUM
4 SPE[‘U\L L1ST,*

228

ROUGH .lohn'l‘.hmeillfp: ce. FINISHED

HLY l"ALi}, N. Y.

—'\TFRVITA speedily curegall
yOuthful errors. Iy, rvou e‘
lnvoluntary Losses, Liost -

TRIALEE

FREEZ:
1 l‘t‘L‘\tJ
bility,
1&0 od, and kindred affections.
cen’ts postage. Free at office.
OLIN CO,, 180 Wﬂsmnston 8t.,

vr, A.
“hicago.

CUTLER’S "POCKET INHALER

AND

-, CARBOLATE of 10DINE

A certaincureforCatarrh, Bronchitis, Asthma, and

‘all diseases of the Throat and Lungs—even Consuinp=
! tion, it taken in season.
.once, Itis the King of Cough Mediciues,
| inhalations will corTect the most Offensive Breath.

It may be carried as handily as a penknife, and 1s always

It will break up a Cold at
A few

This 1s the only Inbhaler approved by physicians ot

f]!_very school a.nd indorsed by the Standard Medical
ourna
by all Druggis{%for 1. By mail,

Sold
H & 00.. Buﬂalo, N. Y.

18 of world. Over 5100,000an3€.

H. bM

v &
- 5
— n=
=uZ
Two or more hack-saw blades can be clamped_together -3 _E ]
side by side 80 as to make a wide cut, such as a slot, ward, - T o
or small keywuy, in, one-tentht hetimeof filing. Patent: T FRE W a3 suffer fioin N evous “bAity.
April 28, Price, postpaid, 35 cents; with one 8 i o= Lowt Vigur, Forhaasted Fility, e
mch ack-saw blade, forfcutting any metal, postpaid, 42 oo = - To A FREE TRIAL PA CKAGE
eents. A.F. DELAFIELD Noroton, Ct. W OF e veebraterd MARSTON HOLLS,
—_ I - —— =z & "o teeetherwrith Sealed Preagireand Texi: 10
—_—rre - MEN minly, will be cent on o tobf 2 KAy,
- SENI F H [E = :F. - MawsTow Huseey Coo, d Ws--itl'it‘l e, New York.
: =1 — - ———
o Instunt relic?. Fingd cure in 10 days, and
_]m ?, PTIJ ,Jb. ey FeRUTIE. N ]leJI'}..l‘_ T RALYI, {m
=1 rupnosilury. swfferers will Jearn of e slmple l'[’IHEL
f 4 8ample No. of the (7] '-'I : 3 & JLLl :w uddru“ng o MASON, TH Nassau B, %
| 43 %% | Prenologival Joar 1, =200 FOR '
L/w% AND rAcEs S YeAR 62,00, | A neDEAF
And list of books on =
I Q&P Nowreads. 7 _ Phrenology.Physiognomy, == Pock's Patont Improved Cushioned Ear Drums
HOW TOSTUDYTHEM Health, Heredity, etc. E:, 5 PERFECTLY RESTORE THE HEARING,

and perform the work of the Natural Drum. Always
in position, but invisible to others and comfortable
t0 wear. All Conversation and even whispers heard
distinctly, We refer to those using them. Send for
illustrated book with testimonials, free. Address, F.
HISCOX, 853 Broadway, N. Y. Mention this paper.

YEAFNESS Lo.Can s pt oumE, vr.one

who was deaf twenty-eight years.
-Treated by most of the noted s eci-
alists of the aay withno benefit. ed himsel
three months, and since then hundreds of ot ers
A plain, simple, and successful home
Address T. 8. PAGE, 128 East 26th 8t., New

WEAK sufferingfrom thesf-
fecus of youthful sr-

rors, =ady decay, lost

manhood, ete. I mlllsex(lid yméla. vu%uabl«laftreuhsg %pon
the above diseases,also directions for gelf-cure, free ol
charge Address Prof, F. O, 0 R,Moodus,Conn-

ONIA A Q\ﬂck. rmanead
(Cure for Lost 'Manhood Debxhty, Ner-
voumsgiWeakness. Noq\mckery In.
disputable Proofs. Book sent sealed,
tree, ERIE MED. CO., BUFFALO,N.X.
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