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(5) C. A. asks: 1. How do the so-called 

fire eaters perform their feats, or what chemicals do 
they use to keep the fire from burning them? A. Di
lute sulphuric acid, strong alum, and hard 80ap are 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. 

(6) F • .T. E. desires information as to 
the value and process of manufacture of dissolved 
bone, a fertilizer jlsed 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 0"64 per 
cent of concentrated acid to each pound of bone. 

(7) A. D. S.-Kerosene can be mixed 
with lard oil In small quantities with good effect for 
lamps. The kerosene should be 1500 test. The quan
tity used must be determmed by a trial 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 b� 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 
llaper-plate, litho, and type. A. The following process 
is given for the purpose of transferring engravings to 
paper: Place tbe engraving a few seconds over the 
vapor of iodine. Dip a 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 so be transferred with equal success. 

(9) .T. H. 1. asks what size return tubu
lar boiler it will take to run two engines. cylinders 
2x3. revolutions 250. boiler pressure 100 pounds; and 
what horse ·power; cylinders or crank at right angles; and 
what size boat they would drive at about six or 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 six to seven miles per hour. 

(10) A. P. asks: What is the difference 
between coal oil and insurance oil? Also. what is black 
oil? A. By coal oil, we infer you mean the ordinary 
burning fluid, or kerosene. This is one of the dis
tillates of crude petroleum, which is probably the 
.. black oil " referred to by you. The" insurance oil " 
is a high grade of kerosene, havin/l a greater density 
than the common article and a higher flashing point; 
in other words, an oil with a lesser tendency to explode 
than the common article. 

�B:-Q'M.�,sks how to cut a pinion 
of 21 teeth on planer centers that are only divided 
with the numbers 16, 20, 86. 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 211;t 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.-There is no practical way 
of destroying the odors of melted tallow or soap boil
ing except by fire. Yon 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 to the furnace 
that heats the kettles. Close all air inlets to the fire 
except from over the kettles. The only machinery for 
this purpose in use in this city is a sealed kettle 
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 animal8 
for their fat. 

piston to test a large boiler; than it does to test a llDlall 
one, but in testing the large boiler more water will be 
required to bring it uP ... to the necessary pressnrp-. and 
consequently more power will be consumed in testing 
the larger boiler. 

(15) J. R.-You are making your mag
neto electrical machine too 8mall to be of much service. 
It would not be much more expensive to make it much 
larger, and the labor oCwinding the armature would 
be less. Probably. with so small a machine, 6 sections, 
each wound with four layers of No. 32 wire, willilecure 
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 
runt 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 
circuit not..to exceed 40 feet(besides spools)? A. Make 
the cores of your magnets 2 inches long and Yo 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 
is 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 
have the greatest resistance to the electric current? A. 
There will be no difference. 4. Which would melt 
first under a heavy shock of lightning? A. There might 
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 
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 
lights at different times? A. We believe there is no 
rule which will enable you to calculate all of the di
mensions of a dynamo electric machine so as to ena
ble you to construct a machine to develop a given cur
rent; it is largely a matter of experiment. Much de
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 States 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 Thompson's ".Dynamo Electric Machines," 
Gordon's "Electric Dlumination," and Dredge's" Elec
tric, Dlumination." As you fail to give your P. O. ad
drese, we are unable to send the SUPPLEMENT desired. 

(19) U. 0. C.-Follow the instructions 
for making an induction coil given in SUPPLEMENT, No. 
160, omitting the condeuEer, 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 to operate the interrupter; or, if desirable, 
you may make the interrupter entirely separate from 
the c(lil, winding it with coarse wire and placing it in 
the battery circuit. 

(20) .T. C. T. asks: What kind of an in
strument is used for registering the degrees of heat in 
a forge or furnace, and where could I obtain a good 
description of a si:mple one? A. The instrument for 
measuring high temperatures is called a. pyrometer. 
You will find different forms of pyrometers described 
in SUPPLEMENT, Nos. 198, 38,228, 358, 172, and 256. 

(21) L. 0, W. asks: 1. What must be the (13) W. O. asks: 1. What is the differ- diameter of a lens to reflect a picture 4 inches square to 
ence between cast iron and malleable cast irou? A. a size of 8 feet at a distance of 12 feet from the screen? 
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
nooled in annealing ovens for a considerable time to 
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 
·volt. A machine which produces a current 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. 3. What is 
the power of a chrome battery (bichromate of potash 
battery) aside of the Grenet? If they will run a 6 can
die power incandescent light, how many? A. The 
bichromate of potash battery produces a current of 
about 2 volts. To run a 6 candle power of incandescent 
light will re�e about 4 to 5 cells o� bichromate of 
potash battm'!l' 4. I noticed. early one foggy morning, 
in looking at an arc light (Brush), that' 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), it 1 made the colors of a rainbow on 
the window. Is this spectacle 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 is not 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. 

A. A 'Iens 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 Ii polyopticon, ar
ranged on the same principle as the magic lantern, 
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. ] 

Air and gas engine, S. Wllc(}x . . . .. ... . .... .. .. ...... 332,312 
Alarm. See );1re alarm. 
Amalgamator, M. J. Amick ..•..•• .••••...•..•..••••. 832,<173 
Ash pan, Hofer & Martin ............................ 332,527 
Auger, hollow, P. Miller .............................. 332,27<1 
Axle bOX, car, M. Dougherty ......... ...... . .. . .. . . .  332,&16 
Bag. See Paper bag. 
Bag holder, J. S. Bralley •.••• • . •••..•• : . . . . . .•.••..• 332,226 
Baling press, W. W. Post .... . . . . .... ............... 332,557 
Baling press, W. W. Seeley •••..•......••..... 332,291, 332,292 

(14) D. McP. writes: There is one man Ballot bOX, registering and canceling, S. J. How-
maintains that it does not take any more powp-r on the ell. ... . .. .. . .. .. . .. .. . .. ... . .. .. .. . ................. 332,398 

pump to test a boiler that holds 5,000 gallons of water Band for strapping boxes, etc.. G. Nicholson ...... 332,856 

th th t I - tat 50 II I tb BanjO, C. J. Kelly . .. ... .. .... ... .. . . .. ...... ......... .  332.538 an one a on y can ns ga on8. say: e m?re Bar. See Composite bar. water, the more power On the pump (both bOllers belllg Basket and skip, Milbourne &: Humphreys .••••..•. 332,407 perfectly tight). Will you be so kind as to decide the I Bed bottom, spring, J., Jr .• & A. K. M. Ainslie .... 332,<171 
argnment? A. It take!! no more prel!l!ure on the pump Bed rail f .... tener. A. Schnell .. ... . ... .... . ... . . . . ... &12,<1<12 

Bed, sofa, C. A. Linder ............................... 332.412 
Bedstead, folding, G. H. Kanmacher ... . . ..... . .. .. 332,612 
Beer cooling and drawing apparatus, P. F. Gard. 

ner .................................................. 332,5')1 
Bell, magneto electric call, H. T. O. Fraser ..•..•.. 332,338 
Belt, driving, Mellette & Harris . ..••......... . . . . . .  33'�,672 
Belt, electrical therapeutical, C. N. West .•...•. . . .  332,<167 
Belt fastener, A. D. Sikes ....••••.•••••...•••••••... . 332,«9 
Belt waist, M. Rubin . . . ..••••••••••••••••••••••.•••••. 332.62<1 
Bicycle, J. Laughlin ........... . .... .................. 302,263 
Binder, temporary, H. Goodchild ...... .. .... ....... 332,390 
Bit. See Bridle bit. 
Block. See Brake block. 
Boiler. See Stel'm boiler. 
Boiler heater and feeder, O. Rothrock ...... ..••. . . .  3S2.U61 
Boiler sllut, H. P. lfolsom ............................ 382,3JS 
BOilers, device for cleaning water legs of, C. H. 

Mannlug ........................................... 332.266 
Bolting reel, J. W. Hill ............ ..•...••....•.••... 832,396 
Book mark, W. Ii'. Clark ................•.•..••..•• •• 332,327 
Book shelf, C. B. Taylor. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,627 
Bont and shoe cabinet, W. Denton ............••. . . .  332,238 
Boot or shoe, J. H. O'Donnell. . . .  . ................. 332,<123 
Boots or shoes, manufacturing, J. G. Ross ......... 332,362 
Boots, shoes, etc .. machine for hardening seam-

less felt, W. P. Hyatt ............................ 332,659 
Bottle covers from tule, machine for the manu-

facture of. E. K. Cooley ................•......... 302,&10 
Bottle nozzle, S, B. Opdyke ..... ..................... 332,281 
Bottle washing apparatus, A. L. Bernardin ........ 332,582 
Bottle washing machine, A. E. Rich ............. ,. 382,<137 
Bottle wiring machine· attachment, F. Neumer .... 332,5<17 
Box. t;ee Ballot box. Folding box. Paper box. 

Tape line box. 
Box ventilator, W. T. Atterbury .................... 332,638 
Brake. See Car brake. Vehicle brake. Wagon 

brake. 
Brake block, R. S. (J. Herrman ......• •....•••...... 3.�2,693 
Brake lever, T. Pinard .................... . •••... ..... 33�,<I3<1 
Branding iron, A. StollstorJl' ..•...................... 332,300 
Brick machine, J. Baillie .................... ......... 332.<17<1 
Bridle bit, A. H. '1'rego •.............................. 332,571 
Broiler for ranges, J. J. Richardson ...... ........... 332,558 
Broom holder, O. J.udwig ............................ 382,618 
Brush for lining brick houses, W. C. Green ........ 332,392 
Brush, reservoir window washing, T. McCabe ..... 332,545 
Buckle blanks, making, T. O. Potter ................ 332,622 
Buckle, suspender, W. F. Osborne . . . . . . . .. . . . . . . . . .  332,425 
Buckle, suspender, Shenfield & Voorhis .... ' ...•... 332,<1<13 
Burnishing machine, A. H. Bliss .................... 332,<176 
Bush for barrels, tap, Jh Selgrath ................... [3:12,<1<15 
Button, L. Morse ...................................... 832.276 
Button, culf and collar, E. B. N ock . . . . . . . . . . . . . .. . . .  332,620 
Button fasteners from shoes, implement for de-

taching, H. Rose ...... . . . ...............••.•...... 332,560 
Calipers, spring, E. S. Field ........... .•••.....•..... 332,2« 
Call, individual, J. Stephen . . •.........•..•......... 332,567 
Cam, P. B. Mathiason ................................ 332,268 
Can. See Oil can. 
Capsule for bottles, W. R. Clough ....... ........... . 332.382 
Car brake, W. M. Brisben ................•........... 332.32<1 
Car coupling, C. A. Chamberlain ....•............... 332,380 
Car coupling, A. T. Lott .............................. 332.617 
Car coupllng, C. S. Maynard ... . .. ....... ...... ... . . .  332,353 
Car coupling, S. F. McAllister ....................... 332,5<1<1 
Car coupling, G. D. Pearson .......................... 332,430 
Car coupling, ,1. H. Wilkin ........... . . . . . . . . . . . . . . . .  332.316 
Carrier. See Cash and parcel carrier. 
Cash and parcel carrier, D. E. Kempster . . . . . . . . . . .  3.32,539 
Caster, Van Valkenbergh & Teal . ................... 332.629 
Castirur gate, C. Truesdale ....................... ... 3.12,<162 
Casting mOUld, J. R. Davies . . . .  . ............ 332,503, 332,504 
Chain, drive. J. H. Weaver . . . . . . . . . . . . . ............. 332.311 
Chair. See Convertible chair. Reclining chair. 
Check hook, N. McGoldrick ................... ....... 832,269 
Chimney cowl and ventilator, W. G. Henis ........ 332,528 
Chlorlodine double combinations from pyridine 

and chinoline bases, producing, OBtermayer & 
Dittmar ............ ........... .. . . ........ ........ 382,358 

Churn, Brown & Bushnell ................•.... . . . . . . .  332,<185 
Churn, J. W. Kernodle •••......•..•••.•.•.. . . . . . . . . .  332,61<1 
Churn, H. R. Knox . . . . . . . . . . ......•....•. ... . . .....•.. 332,3<19 
Churn dasher, J. B. Swaim ............... .........•.. 332.680 
Churn ventilator, J. G. Pritchard ................... 332,677 
Circuit, breaker and clober, automatic, M. J .  

Myers .............................................. 332,<120 
Clamp. See Wire clamp. 
Clapboards, adjustable gauge for supporting, H. 

Brand . . . . ' . . .. . . ... . . .. . . .. . . . . . . .. . •.. . .. . . ... . . .. 332,323 
Clock frame, R. W. Lucius ..............••....•.•.... 332,265 
Clothes cleansing machine, J. M. Chamberlain ..•. 382,588 
Coaster, O. A. Wheeler ........................... . .. 332,575 
(Jock box for water and gas piues, stop, A. R. 

KeLcham ............... . . . . . . . . . . . . . . . . .. . . . . . .•.. 332,<101 
Cock for ammonia gas, stop, Jungenfeld & Rass-

bach. . . .. . . .. .. .. . .. . .. .. . . .. . . .. . . .. . . .. . . .. ..•. . .. 332,345 
Coke, manufacture of, 1. M. Kelley. :  ...........•... 332.613 
Collar for overcoats. storm, Brock & Wiener ...... 332,280 
Collar, lady's, E. Fiske. : .............................. 3.12,507 
Composite bar, R. H. Libby ............ . . . . . . ...• . . . .  332,<105 
Composite bars, making, R. H. Libby . . .. . . . . . . . . .. . 332,<106 
Compound engine, P. Brotherhood ................. 332,<18<1 
Condenser, surface, �'. M. Wheeler . . .•.............. 3. �2.<I68 
Conductor pipe, J. Leadley ••.•........... .•......... 332.<102 
Converter for the manufacture of Iron and steel, 

E. M. Butz ......................................... 332,6.'16 
Convertible chair, J. K. Perley.. . . . . . . . . . . . . . . . . . . .  832,285 
Cooker, steam, J. H. Parker ....... ......... ....•. . . .  832,283 
Cooking vessels, etc., automatic heat regulator 

for, A. J. Simpson . .. . .................. .. . . . . . . . .  332,295 
Corset, T. S. Gil bert. . .. . . . .. . •.•.•. . .. . . . •. . .. . .. . ... 3.12,2<15 
Cotton drier, J. H. Lorimer .................. ........ 332,5<13 
Cotton gin rib, J. A. Smiley ........... . .............. 332.296 
Cotton packing device, D. C. Summers .... ......... 3.12,804 
CounterSink, G. R. Valentine . . . . . . . . . . . . . . . .. .  : ..•.. 332,!lO8 
Coupling. See Car coupling. Lightning rod 

coupling. Pipe coupling. 
Cradle, C. Streit . . . . ............••.. .....•••••.•....... 3. �2.5&I 
Crate, E. F.llarton .................................... 332,376 
Cross-over switch, N. Cart .....••.•...•.•............ ;;32,&11 
Crutch, J. W. Tuttle ...............•.•......•.•....... 832,68<1 
Cube, al!'gregate, H. Keeler . .• ••••••• •••.• . . . . . .•.. 3:12,256 
Culinary beater, E. Baltzley .......• J ••• • •• • •• • • • • • •  332,375 
Cultivator, J. B. Morrison ....... ..•.....•..•......... 332.355 
CUltivator tooth, J. T. Bond ............. .......•... 8'l2,585 
Curtain, window, F. H. Goodyer . . . . . . . . . . . .. . . .. . . .  332,60( 
Cuspidor and dust trap, Deis & Croxton ............ 332,330 
Cut-off for bath bOilers, anti-freezing non-explod-

Ing, W. C. Ellis ........................ ..... ....... 332.387 
Cut-olfvalve gear, J. J. Holland ...... ...••..••..••. 332,397 
Cut-olfvalve gear, J. D. Cite ...•..•....•.•..•..•..... 332,381 
Cutter. See Stalk and clod cutter. Straw cut-

, ter. 
Dentists' chairs, lowering mechanism for. L. 

Stuck ...•.•...•.•.•....••..••.....•............ ..•.. 332.626 
Desk, washstand. and other furniture. J. Pen-

ney ..... .. .. . . . .......... ....... ... .............. .. . 332,360 
Dials, transferring letters and designs to, ]j'-

Schmalz . . . . . . . . . . . . . . . . . . .  '" ...................... 332,678 
.Digger. See Potato digger. 
DIstilling WOOd, apparatus for, T. R. Berry • • • • • • • •  332,� 
Doll body with corset,s, P. Goldsmith ............... 332,m 
Door flr shutter fastener, P. J. Conroy ........ _... 332,496 
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Doubling and twisting machines, thread breaking 
attachment for, F. Haggas •................. ..... 332,512 

Drawers, device for securing a series of, M. 
E·iset ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 332,327 

Drier. See Cotton drier. l!'ruit drier. LUmber 
drier. 

Drill. See Well drill. 
Drill press, W. Evans .......................... . ...... 332,3<12 
Dust pan, S. Cloud ..........• . •.••••...•.•.. . . . . . . . .  " 382,591 
Dyestull'made from diazo-naphthallne. M. Hoff-

mann ............... '. . . .. .......................... 832,528 
Earthenware, plated hollow, D. S. Plumb . . . . . . . . . . 332,<135 
Elastic gore for wearing apparel, M. Cohn ........ . 332,492 
Electrlc.machine,:dynamo, F. G. Waterhouse ..... 332,635 
Electric machines, commutator for dynamo, C. D. 

Jenney ....................................•.••..... 332.399 
Electric machines, ventilating device for commu-

tators of dynamo, C. Pltrham .•...... ...... ..... . 331,<127 
Electric mat, H. H. Halfman .. .. . . . .. . . . .  , ......... 332,234 
Electric motor or dynamo-electric machine, W. 

Main. . .. .. . .. . . .. . . .. . . .. . . .. . . ... .... .. . . . ... . ..... 332,663 
Electrical conductors, conduit for subterranean, 

J. A. Barrett ................................. . . .•.. 832,319 
Elevator. See Hydraulic elevator. 

Embossing plastic material, C. Schwartz ........... 332,444 
Engine. See Air and gas engine. Compound en-
, gine.� Gas engine ... Rotary engine. Steam en" 

gine. 

Envelope, S. H. Smith . . . . . . . . . . . . . . . . . . . . ...•.•...... 332,<154 
Excavator, M. l!"\ Brainard .......... , ................ 332,227 
Excavators. universal swivel and pipe connection 

for, M. F. Brainard . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 332.228 
Extension table, S. E. Claussen ............•........ 332,590 
Extractor. See Stump extractor. 
Eyeletlng machine, L. C. Emerson ...... .. .... ...... 332,3.'l! 
Ii'abric. See Non-conducting fabric. 
Fabric turfing machine. M. E'. Connett, Jr . . . ..... . 332,639 
Fan, columnar, J. M. Seymour . . • . . . . . . . . . . . . • . . . . • 332,<1<16 
Fanning mill, automatic, H. S. Zink . . . . . . .  . .... 332,<170 
Feed water by exhaust steam, heating, W. E. 

Pearson. . . . . . .. .................. ........ ....... 332.555 
Felly. vehicle wheel. E. Danford ............. ....... 332.598 
Fence, barbed, J. Haish .............................. 382.892 
Fence building machine, J. T. Fairburn ............ 332.600 
Fence wire, barb, J. Haish ........ .................. 3.�2.252 
Fence, worm, D. A. McHenry . . . . . .. .. ... . .. . . . . .... 332,416 
li'lber for textiles, cordage, etc. , treating animal 

and vegetable, W. W. Hamilton ......... 332.513, 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 ........•••••.•••...•...... 832,66<1 
Filing case, J. H. Laney ....... .•..•........ , ......... 8..'2,665 
Filter, B. James ....................................... 332,610 
Filter, W. L. Jobnson .....•....... ........•........•. 332,660 
Filter, W. Neracher . . . . . . . . . . . . . ...•................• 382.<122 
Fire alarm, electric, S. A. Chase ... ............ ..... 382,638 
nre escape, Keck & Schadt . . . . . . . . . . . . . ....... ..... 332,255 
Fire escape, I. D. Pasco .............................. 332,554 
F'ire extinguishing apparatus, chemical, J. 

Britto . . . ........... . ... ........................ ... 3.�2,229 
Fireplace, hot air, D. Pearson ....................... 332,429 
Fishing line fioat, W. H. Tufts ...... . . . . . ........... 332,573 
Floors, device for llreventing draughts beneath, 

W. W. Clay ........................................ 382,<191 
Fluxes, manufacturing, Taylor & J..eyshon ......... S.�2,<158 
�'odder binder, C. E. Moles ......................... 3J2,61U 
Folding bOX, Brumby & Clarke . . . . . . . . ... .. . . . . . .. . .  332,<186 
Folding chair. Horn & Gundlach .•••....•........... 332.3<12 
Forging machine, hydrauliC, C. Davy ............... 382,59<1 
Frame. See Clock frame. 
Fruit drier, S. D�"m ............ ...•..••••....... ..•.. 332,595 
Fruit drier, J. R. Dew. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,596 
Fuel and making the same, artificial, W. H. 

Cory ............... '" .. ' ........................... 332,<197 
Fuel and. making the same, carbonaceous, W. H. 

Cory. . . . . . . . . . . . . . . . . . .. ........................... 332,<198 
FurnaceR, device for burning gas in, J. Ash-

croft ........................... " ................... 332,223 
Fuse, electric safety, G. Pfannkuche ............... 832,286 
Gauge. See Sewing machine gauge. 
Gas, apparatus for manufacturing, J. L. Stewart .. 332,569 
Gas burners, safety key for, J. & J. H. Dutton . ... 332,6<18 
Gas compressor, Jungenfeld & Rassbach ........... 832,3<16 
Gas engine, C. Shelburne ............................. 3.�2.<I47 
Gas engine, S. Wilcox . . . . . . .  , ............... 332,313 to 832,315 
GaR ftame, support for holding and adjusting in-

candescing bodies in a, O. B. Fahnehjelm .... .. 332,650 
Gas regulator, automatic, A. J. Stewart .... .... .... 332,568 
Gate, H. Green, . .. .. . .. . .. . . . . ... . . . ................. 3.l2,3H 
Glass and articles therefrom, manufacture of, F. 

S. Shirley . . . . ............. . . . . . . . . . . . . . . . . . . ...... . 332.<19<1 
Glass, making crystalline, E. A. Sa vary .... , ...... , 332,<1<11 
Grain binder, M. G. Hubbard. Jr ........ ............ 332,53<1 
Grinding mill, vertical disk, J. T. Case . . . . . . 332,283, 332,23<1 
Hair crimuer, E. J. Brooks ... . ................. ...... 332,<183 
Halter, E. R. Michaelis . . . . . • . . . . . . . . . . . . . . . . . . . • . .  : .. 832,271 
Hame, E. G. Latta ....•............................... 832,262 
Hame fastener, M. M. McKinnon ................•.. 332,270 
Hame fastener, H. Nadorll' .......................... 332,<109 
Hammer for welding locomotive frames, J. R. 

James ....................•••............. ......... 332,536 
Hammock awning sUllllort, J. Hamilton ............ 1!32,607 
Hammock support, J. A. Woodworth ....... ...... 332.369 
Harrow, BBrnard & Geary . . . . . . . . . . . . . . . . . •. . . . . ... . .  332.5Rl 
Harrow, J. S. Rowell ................ ........ . .. ....... &2,562 
Harness crupuer, F. K. Hickok ..•.•...••.•... ....... 332,609 
Harness trimming, W. Boese ....................... . 332,634-
Harvester, self-binding grain, P. A. Spicer . . . . . . . .  332,51)5 
Harvester, sugar cane, C. H. I,ee . . . . . . . . . . . . . . . .... .  332,<111 
Hat brims, setting the folded or curled edges of, 

R. Eickemeyer . .. .. . . .. . . .. . . . . . .. . . . . . . .. . . . . . . . .  332,599 
Hay and straw rack, W. G. Houk .................... 332.530 
Hay rake. horse, G. Robinson . . . . . . . . . . . . . . .  . ....... 332,<1<10 
Heater. See Boiler heater. 
Hinge, M. Campbell. . . . .  . .......................... 3.�2,<l87 
Hoe, F. S. Kretslnger ................................. 3.l2,850 
Holder. See Bag holder. Broom holder. 
Hook. See Check hook. Snap hook. 
Hop stripping machine, E. D. Mills .........••.....• 332,275 
Horse detBcher, T. W. Lambert .......•.••.......... 382,257 
Horseshoe nail, B. Watkins .••....•............••.... 332,<1&1 
Hose truck, H. P. Cope..................... . . .  . . . .•.. 882,589 
House. See Tobacco curinll house. 
House, tenement, W. Sturm ........... ......... . .... 332,<157 
Hydraulic elevator, P. F. Morey ..... . . . . .. ......... 3.12,<118 
Ice cream freezer, J. G. Webb . . • . . . . . . . . . . . . . . . . . . . .  332,466 
Ice machine, T. J,. Rankin ............ . .............. 332,861 
Ice plow, J. G. & H. Bodenstein . . .. . . .. . . . . . . . . . . . . .  332,<177 
Illuminating device, C. A. Leager et al ........•••.•. 332,5<11 
Indicatllr. See Magneto-electric indicator. 
Induction COil, J. A. Robinson . . . . . . . . . . . . ....... .•.. 832,559 
Injector, steam, J. Desmond ..•............... .... . . . 332,386 
Inking pad, B. B. Hill ............ .................... 332,396 
Iron. See Branding iron. Soldering Iron. 
Iron and steel, apparatus for manufacturing, B. 

Bayliss, Jr ............ .................••..•....... 332,<175 
Ironing table, F. A. Lerch ...........•..........•..... 332,41» 
Knife. See Pocket knife. 
Knife blade holdllf, E. Nicholson . . . . . . . . . . . . . . . ..•. . 332,5<18 
Knife for cuttip!!�eed potatoes, D. S. Humphrey. 332,657 
Knlttlug machine needle, Adgate & Kittle ......... 332,372 
Knitting machine, weft. thread, J. J. Adgate ... .. . �. 



1 2  Jcitutific �tutritau. 
Knitting machines. cam cylinder for. 3. 3. Adgate 332.373 Sail. for ve,.els, tig/ling for, G. Bianchi. . . . . . . . . . . .  332,583 
Knob attachment, W. B. Smith . . . . . . . . . . . . . . . . .. . . .  332.455 Sa.h balance. 3. A. Roger . . . . . . . . . . . . . . . . . . . . . . . . .. . . 332.368 
Knob attachment. door, J. A. Paine . . . . . . . . . . . . . . . .  332.359 Sash fastener, J. E. Alexander . . . . . . . . . . . . . . . . . . . . . .  332,�72 
Lamp, heating, A. F. Zimmerling . . . . . . . . . . . . . . . . . . .  332.370 Sash fasLener. S. N. Cllapin . . . . . . . . . . . . . . . . . . . . . . . . . .  332.325 
Lamp, moderator, E. Bourdon . . . . . . . .. . . . . . . . . . . . . . .  332,3:l2 Satchels. fastener for hand. M. Rubin . . . . . . . . . . . . . .  332,625 
I,atch, mortise. W. E. Sparks . . . . . . . . . . . . . . . . . . . .. . . .  332,456 Saw guide t.rack. P. Miller . . . . . . . . . . . . . . . . . . . . . . . ... . .  332.273 
I,ath attachment, E. 3. Bracken . . . . . . . . . . . . . . . . . . . . .  332.481 Sawmill, band, S. Stephens . . . . . . . . . . . . . . .. . . . . . . . . .  332.36.'i 
I,athe, R. C. �'ay . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,335 Sawmill. circular, H. Wright . . . . . . . . . . . . . . . . . . . . . . . .  332.691 
Lathe for turning spirals, A., Sr., & A. Gassinger. Sawmill, portable, H. Wtight . . . . . . . . . . . . . . . . . . . . . . . .  332.690 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.510 Saw sharpening machine. D. W. Johns . . . . . . .. . . . .  332,611 
Lathe. many-spindle. A. & A. G.asslnger. 3r . . . . . . . .  332.509 Sawing machine, scroll, A. D. Goodell . . . . . . . . . . . . .  332.391 
Lathes. taper and pulley turning attachment for. Scalping machine. W. D. Gray . . . . . . . . . . . . . . . . . . . . . .  332.250 

T. H. Worrall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  332,578 Scraper, wheeled. F. W. Hubbard . . . . . . . . .  33�.53l to 332,533 
Leather splitting machine, E. Cummings . . . . . . . . . .  332,385 Screen. See Window screen. 
Leggin, 3. H. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.630 Screwdriver, self-holding, 3. W. Richardson . . . . . . .  332.438 
Lightning rod coupling. A. 3. Munson . . . . . . . . . . . . . .  332.673 Seal, metallic. C. L. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.556 
Lightning rod standard. Cole & Knudson . . . . . . . . . .  332.383 Seeding machine, L. Eberhart . . . . . . . . . . . . . . . . . . . . . . .  332.506 
Lock. W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,4f� Sewers, device for llushing, A. T. Elford . . . . . . . . . . .  332,333 
Locomotive traction Increaser. J. J. Steiger . . . . . . .  332.298 Sewing machine, H. P. Aldtich . . . . . . . . . . . . . . . .... . . .  332,317 
I,oom shuttle driving mechanism. F. Kesselring . .  332,400 Sewing machine. 3. W. Tuttle . . . . . . . . . . . . . . . . . . . . . .  332.683 
I,ubricator. See Pulley lubricator. Sewing machine buttonhole attachment, W. H. 
Lubricator, 3. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,623 Gilbert . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.511 
Lumber drier. O. A. Duke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,241 Sewing machine buttonhole attachment, 3. M. 
Magneto-electric indicator, 3. C. Boyle . . . . . . . .. . . . .  332.480 Griest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,251 
Masts, withe band stay for. R. B. Chute . . . . . . . . . . . .  332,232 Sewing machine buttonhole attachment, 3. ' H. 
Mat. See Electric mat. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  332,�6 
Mattress, G. D. Peter .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 33'M32 Sewing machine buttonhole attachment. E. S. 
Measuring vessel, E. R. Stasch . . . . . . . . . . . . . . . . . . . . . .  33;),297 Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,676 

--Meat chopping machine, A. Heusch . . . . . . . . . . • . . . . •  332,608 Sewing machine for connecting Boles and uppers 
Metal pressing apparatus, fiuid. W. R. Hins- of t.urned shoes. P. A. & 3. Coupal . .  . . . . . . . . . . . .  332.642 

dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,656 Sewing machine gauge. H. Hitchcock . . . . . . . . . . . . . .  332,526 
Meter. See Water meter. Sewing machine thread waxing and heating de-
Middlings purifier, W. Klostermann . . . . . . . .  .332,615, 332,616 vice, B. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,259 
Mill. See Fanning mill. Sawmill. Shade roller, automatic, G. W. Stewart . . . . . . . . . . . .  332.299 
Mould. See Casting mould. Sheet delivery apparatus, L. C. Crowell . . . . . . . . . . . .  332.236 
Motion, tran.mitting. H. Wright. . . . . . . . . . . . . . . . . . . .  332,692 Shoe, plOW, M. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,46. 
Motive power, W. A. Brown . . . . . . . . . . . . . . . . . . . . . . . .  332,231 Shutter, R. Hammill . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  332,655 
Motor. See Electric motor. Shutter fastener and opener, combined, Horn & 
Motor. Graham & North . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  332,249 Leick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  332.343 
Motor, A. :;;\ Harrell. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  332,517 Sifter, ash, F. Heimann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,394 
Mowing machine finger bar and finger. D. U. Sign for railway cars. traveling. G. M. Traylor . . . .  332.306 

Markham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.32.671 Signal. See Railway signal. Railway time sig_ 
Music and book rack or holder, B. Dreher . . . .... . . .  302,647 nal. 
Music leaf turner. Andersen & Wilbjelm . . . . . . . . . .  332,579 Signaling device, 3. D. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,336 
Musician's exercising device, A. P. SCheurman ... . 332,290 Silk fabriCS, machine for flnishin2, A. Crew . . . .. . . .  832,2&5 
Nail. See Horseshoe nail. Skate fastener, H. F. Osborne . . . . . . . . . . . . . . . . . . . . . . .  33M24 
Nail drawer. G. I,. Donovan . . . . . . . . . . . . . . . . . . .... . . .  3.32.598 Skate. roller. T. Mulvin . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  332,277 
Nippers, cutting, G. L. Donovan . . . . . . . . . . . . . . . . . . . .  332.597 Skate. roller, Nelson & Donovan . . . . . . . . . . . . . . . . . . . .  332.278 
Non-conducting fabric. W. P. Adams . . . . . . . . . . . . . .  332,371 Skate, roller. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,460 
Nut lock, 3. B. I,aw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,5�0 Skate sharpener, E. F. Watson . . . . . . . . . . . . . . . . . . . . . .  332.465 
Nut lock, C. Maldner . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  332,669 Sleeve, garment, C. H. Ostrander . . . . . . . . . . . . . . .... . B.:l2,553 
Nut lock, G. P. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.288 Snap hook. W. H. McGrew . . . . . . . . . . . . . . . . . . . . . . . . . .  332.415 
Oil can, W. S. Denton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :332,239 Snow plow fiange. I. P. Kilgore . . . . . . . . . . . . . . . . . . . .  3.�2,348 
Ore crushing machine. E. M. Carhart . . . . . . . . . . . . . . .  332,488 Soap, manufacture of. W. A. Grant . . . . . . . . . . . . .. . . .  332,606 
Oyster opening machine. C. Leduc . . . . . . . . . . .. . . . . .  332.403 Soap manufacturing machine, W. A. Grant . . . . . . . .  332.605 
Packing. metallic piston. N. Pfiaum . . . . . . . . . . . . . . .  332.433 Soldering iron. 3. A. Bostwick (r) . . . . . . . . . . . . . . . . . . . .  10,672 
Packing, steam pipe joint, 3. B. Lyons . . . . . . . ... . . . .  332,667 Spark arrester, T. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . .  332,260 
Pad. See Inking pad. Spark arrester, T. Thornton . . . . . . . . . . . . . . . . . . . . . . . . .  632,628 
Pan. See Ash pan. Dust pan. Speculums, electric light attachment for. C. 
Paper bag. J. P. Onderdonk . . . . . . . . . . . . . . . . . . . . . . . . . .  332.280 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,453 
Paper bag machine, D. Appel. . . . . . . . . . . . . . . . .  , . . . . . .  332,631 Spindle steps, setting. F. H. Colony. .  . .  . .  . .  . .  . . .  . . .  332,628 
Paper box. G. L. 3aeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.535 Spring. See Velocipede seat spring. 
Paper folding machine. T. C. Dexter . . . . . . . . . . . . . . . . 323.331 Sprinkling machine. 3. Dahn . . . . . . . . . . . . . . . . . . . . . . . .  332,329 
Paper folding machine. 3. T. Hawkins . . . . . . . . .. . . . .  332,520 Stalk and clod cutter, 3. C. E·arley . . . . . . . . . . . . . . . . . .  332.601 
Paper foldmg machines. sheet switching device Stamps, envelopes, etc .• apparatus for moisten" 

for, T. C. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.332 iog. W. H. H. Lintner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,542 
-jP.;e;;a'i:n';;u:;;t�r�"a;;;s;-;t;';e�r.;;.Tfi-.r.:L�ee;·�·l! . .  

[-·ii· 'ii',,';';';"�';':' ':,":..:' ':,":..:' .:,'.:..: .. � . .:. . .  �.:..: . . �332;;;.35;;I;-J..::'S:ta�r�c:;;h;., ;;tr;,;eating buckram and other fibrous sub-
Perforating-mac nee • • unson . . . . . . . . . . . . . . . .  ces--wrtn;P . C. ·Ritchie-.-. .-.T..--. .o-""4-.P& . .  � • • ••. . 332,439 
Photographs in permanent pigments. prodUCing. Steam bOiler, 3. H. Mars . . . . . . . . . . . . . . . . . . . . . . . .... . . .  332,267 

W. W. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.364 Steam bOiler, V. P. Orloff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,357 
Piano and organ music desk, S. G. Chickering . . . . .  3.32,326 Steam engine. R. Creuzbaur . . . . . . . . . . ... . . .  332,499 to 332.502 
Pill machine, E. A. Coles . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  332.493 Steam engine, R. M. Marchant . . . . . . . . . . . . . . . . . . . . . .  332.670 
Pills, lozenges, etc., machine for making, E. A. Steam pipe covering, C. I ... amkin . . . . . . . . . . . . . . . .. . . . .  332,258 

Coles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,494 Stenographer's use. line finder for, A. & W. 
Pin stem. C. I. I,overen . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  332.264 Nimmo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.410 
Pipe. See Conductor pipe. Stocking exhibitor. J. D. & G. W. Hibbs . . . . . . . . . . . .  332.52l 
Pipe coupling, 3. A. McCormick (r) . . . .  . . . . . . . . . . . . .  10.674 Store service apparatus. R. H. North . . . . . . . . . . . . . . .  332.674 
Plane, fioor. 3. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.305 Store .ervice apparatus. switch for. E. L. Giles . . . .  332.339 
Planter, corn, A. Glisson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,602 Stove. oil burning, .T. Jj�. Trout . . . . . . . . . . . . . . . . . . . . . . .  332,301 
Planter. corn, E. M. South . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.679 Straw cutter. F. W. Miller . . . . . . . . . . . . . . . . . . . . . . . . ... . 332,272 
Planter. corn. A. Yount . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,469 Stuffing box for piston rod of ice machines, etc .• 

Platform dump and elevator. portable. A. L. G. F. Ott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. . .  032.675 
Grinnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.654 Stump extractor and stone lifter, W. O. White . . . .  332.368 

PlOW, W_ Straio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  332,302 Suspenders. G. H. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.479 
Plow and pulverizer. cylinder, S. M. Neely . . . . . . . . .  332,421 Switch. See Cross-over switch. 
Plow attachment. W. S. Felton . . . . . . . . . . . . . . . . . . . . . .  332.652 Table. See Ext ension table. Ironing table. 
Plow carriage. C. B. Spurr . . . . . . . . . . . . . . . . . . . . . . . .... . 332.500 Tank. See Water tank. 
Plow. shovel. 3. & P. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.56.3 'l'.mning apparatus. L. Simpson . . . . . . . . . . . . . .  332.450. 332,451 
Plow stock. T. W. Boyle . . . . . . . . . . . . . . . . . . . . . . .. . . . .  332,225 Tape line box. H. E. Dickhut . . . . . . . . . . . . . . . . . . . . . . . .  332.505 
Plow. sulky, W. Strait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.32.301 Tapping device. 3. H. Rathbun . . . . . . . . . . . . . . . . . . . . . .  332.436 
Pocket and protector, detachable, A. Warshoar . .  332.310 Telegraph. printing. R. N. Dyer . . . . . . . . . . . . . . . . . . . . .  332.649 
Pocket knife, C. H. Kahler . . . . . . . . . . . . . . . . . . . . . . . . . .  3;)2.537 Telegraph, quadruplex. H. C. Nicholson .. 332,549 to 332.551 
Post driver. A. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.32,687 Thrasbing machine and dust protector, W. W. 
Potato digger, C. 3. Cummings . . . . . . . . . . . . . . . . . . . . . .  332,644 Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  332.224 
Power. See Motive power. Tie. See Railway tie. 
Press. See Baling press. Drill press. Tile. encaustic, F. J. Frenzel, .Jr . . . . . . . . . . . . . . . . . . . .  3S2.S89 
Pressure regulator. fiuid. 3. F. De Pew . . . . . . . . . . . . .  332.645 Tile machines, automatic cllt-offand take-away 
Printer's chase. L. W. Hardwicke . . . . . . . . . . . . . . . . .. . 332.516 for drain, Merrill & Viggers . . . . . . . . . . . . . . . .. . . . . .  332.546 
Printer's galley, D. B. Watts . . . . . . . . . . . . . . . . . . . . . . . .  332.686 Tobacco curing house. 3. Osborn . . . . . . . . . . . . . . . . .. . .  332.621 
Printing machine sliding bearer, S. Whitlock . .. . . .  332.577 Tobacco holder and Shaver, S. R. Parks . . . . . . . . . . . .  332.284 
Prlnting machine, web verfecting, J. T. Hawkins, Tongue support, wagon, .J. Smalley . . . . . . . . . . . . . . . . .  332,452 

332,518. 332,519, 332,521 Toy gun, G. S. Tingley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  332.461 
Printing press gearing, S. Whitlock . . . . . . . . . . . . . . . . .  3.32.576 Truck. car, W. T. Browne . . . . . . . . . . . . . . . . . . . . . . . .. . . .  332.:$78 
Printing rollers or blocks. making. F. Beck . . . . . . .  332.337 Truck, car. 3. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,682 
Printing surfaces, machine for justifying mat.. Truss and supporter, combined, H. A. Schulz ... . . .  332,443 

rices for prodUCing, F. D. Maltby . . . . . . . . . . . ... . .  3H2,3.1)2 Type matrices, machine for forming, O. Mergen" 
Propeller. screw. A. Vogelsam' . . . . . . . . . . . . . . . . . . . . .  332.309 thaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 3H2,3M 
Pulley lubricator. loose. W. 3. Ormsby .. . . . . . . . . . . .  332,552 Vacuum brake apparatus, automatic, 3. Gresham. 332.653 
pump, rotary. 3. F. Breux . . . . . . . . . . . . . . . . . . . . . . . . .. . . 332.586 Valve, balanced slide. 3. D. Olds . . . . . . . . . . . . . . . . . . . .  :-!32,279 
Pumps. oil drip �nd separating tank for ammonia Valve, piston, P. ArminlZton . . . . . . . . . . . . . . . . . . . . . . . .  3:12.632 

gas. 3ungenfeld & Rassbach . . . . . . . . . . . . . . . . . . . . .  332.344 Valve. steam engine. H. H. Westinghouse . . . .. . . . .  332.689 
Pumping a.pparatus. device for transmitting mo- Vault, fireproof. C. C. Gilman . . . . . . . . . . . . . . . . . . . .... .  3.32.247 

tion in oil. G. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.318 Vehicle brake. T. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.482 
Punch, 3. H. I,aney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  832.666 Vehicle dash. A. S. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,282 
Rack. See Hay and straw rack. Music and book Vehicle seats, adju.table back for. Straubel & 

rack. He bel. . . .  . .  . . . . . .  . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  3.'l2.303 
Rail. to metal sleepers. fastening. 3. Conley . . . . . . .  332.384 Vehicle top, K. W. Holmes . . . . . . . . . . . . . . . . . . . . . . . . .  332.529 
Railway heads, etc., stop motion for, A. Schaer . . .  3a2.289 Velocipede. C. S. I,eddell (r) . . . . . . . . . . . . . . . . . . .... . . .  10.673 
Railway Signal, W. M. Pease . . . . . . . . . . . . . . . . . . . . . . . .  332,431 Velocipede seat spring, R. E. Humphreys . . . . . .. . . .  332.658 
Railway tie. L. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.490 Ventilator. See Box ventilator. Churn ven-
Railway time Signal, electriC, G. Cornell . . . . . . . . ... . 332.496 tilator. 
Rake. See Hay rake. Ventilator for cooking and other apartments, D. 
Reclining chair. M. S. Curtiss . . . . . . . . . . . . . . . . . . . . . . . .  332.237 Burgess . . . .. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . .  3.32.379 
Reclining chair, 3. Gloekler . . . . . . . . . . . . . . . . . . . . ... . . .  332.60:3 Vessel, screw propelled. C. W. Ifield, 3r . . . . . . . . . . . .  302.24.3 
Refrigerating vessel for cold storage, A. M.  Vise, H. D. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.478 

Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . .  332,584 Vulcanizing rubber and for other purposes, appa .. 
Refrigerator, A. McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . .  332.417 ratus for. H. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.12,408 
Refrigerator safe for bread, cake, etc., H. D. Wagon brake, Swann & Adkins . . . . . . . . . . . . . . . . ... . . .  332,681 

Streator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  332,367 Wagon. dumping, 3. McFarland . . . . . . . . . . . . . . . . . . . . .  332.414 
Regulator. See Gas regulator. Pressure regu- Walls of buildings, preventing saltpeter exuda-

lator. tions from forming on the faces of, .J. C. 
Roaster. See Peanut roaster. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.32.580 
Rock drill core lifter, G. F. Case . . . . . . . . . . . . . . . . . . . .  332,587 Washing machine, G. G. Koschel . . . . . . . . . . . . . . . . .. . .  332,662 
Rock drilling and tunneling machine, R. Dal" Water closet, automatic flushing, W. B. Parsons, 

zell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . ... . . . . 332.592 3r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.428 
ROOfing, W. H. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33M70 Water closet supply tanks, valve for. W. Bunt-
Roofing anchor. sheet, meta� W. A. List . . . . . . . .... . 332,413 ing. 3r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.635 
Roollng. machine for edging and seaming tin, 3. Water meter, OSCillating, 3. W. Byrne . . . . . . . . .. . . . .  332,637 

3. Cowell . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . .  332,643 Water tank, F. 3. Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332,489 
Rotary engine, 3. Harrington . . . . . . . . . . . . . . . . . . . . . . . .  332,25.1 Weaning calves, device for, Shank & Meek . . . . . . . .  332,293 
Saddle, harness. A. Gilliam . . . . . . . .. . . . . . . . . . . . . . . . . .  332.340 Well drill, . self-pumping and expanding, W. C. 
1'!3fe and vault. fireproof. C. C. Gilman . . . . . . . . . . . . .  332.246 Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  332.688 
Safe;-drn!<l!:ist's, T. Knoebel . . . . . . . . . . . . . . . . . . . . .. . . . .  332,661 Windlass locking gear. C. A. Potter . . . .  " . . . . . . . . .. 332,287 

Windmill, self-regulating, A. W. Lane . . . . . . . . . . . . .  302.261 
Window screen. S. 3. Vance . . . . . . . . . . . . . . . . . . . . . . . . .  332.574 
Wire clamp, P. If. Keelyn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.647 
Wire COiling machine, C. C. Hill . . . . . . . . . . . . . . . . . . . .  332,525 
Wire for draWing, preparing, Bootb. & Ney . . . . . .. . .  3&2,321 
Wire rods, machine for redUCing, W. Tucker . . . .  . 332,572 
Wire stretcher, L. D. Drake . . . . . . . . . . . . . ... . . . .... . . .  332,240 
Wool burring and picking machine. T. H. Faulk-

ner. . .  . . .  . .  . .  . .  . . .  . .  . .  . .  . . . . . . . . .  . .  . .  . .  . .  . . .  . . . .. . . . .  332,651 
Wrench, Heiney & Lauck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.522 
Yoke or bar for double teams, draught. Stockton 

& Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332.006 

DESIGNS. 
Burial caskets. ornamentation of, Quint & Mowen. 16.418 
Dish, E. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,4l4 
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. E. Page . . . . . . . . . . . . . . . . . . . . . .  16.417 
Stove. cooking, H. C. Bascom . . . . . . . . . . . . . . . . . .  16.421. 16,422 
Stove. parlor, H. C. Bascom . . . . . . . . . . . . . . . . .  : . . . . . . .  16,413 

TRADE MARKS. 
Abietine gum, and salves, Ointments, and other 

cowpounds made therefrom, distillation from, 
Abietine Medical Company . . . . . . . . . . . . . . . . . . . . . . .  12,354 

Ale and stout, Read Brothers . . . . . . . . . . . . . . . . . . . . . . . .  12,866 
Baking powder, G. B. Burlingame . . . . . . . . . . . . . . . . . . . .  12,839 
Baking powder. Thomson & Taylor Spice Cem-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  12.870 
Blood purifier and cancet cure, R. G. 3 ones et al. . . .  12,860 
Boots and shoes, sectional metallic protectors for soles and heels of. J. Blakey . . . . . . . . . . . . . . . . . . . . . .  12,837 
Cards, Christmas, New Year, Easter, birthday, 

Scriptural. and other, 3. & H. Castell . . . . . . . . . . . .  12,840 
Condiment. bottled, S. F. Beer Company . . . . . . . . . . . .  12,869 
Dental rubber. Boston RubberCompany . . . . . . . . . . . .  12,338 
Essences and toilet soap, Eastman & Brother . . . . .  12,843 
Finger ring. and thimbles, filled. H. Muhr's Sons . .  12,847 
Hose, canvas, .J. McGregor . . . . . . . .. . . . . . . . . . • . . . . .••. . 12,845 
.Jewelry, imitation diamond, H. Muhr's Sons . . . .... . 12,84.6 
Lanterns. magic, 3. Scheidig & Co . . . . . . . . . . . . . . . . . . . .  12,851 
Medicine. corn. E. E. Howard . . . . . . . . . . . . .. . . . .  12.858. 12.859 
Milk, condensed, Boden Condensed Milk Company 12,855 
Oil preparation for alleviating pain caused by 

nervous diseases, I. E. Porter . . . . . . . . . . . . . . . . . . .  12,865 
Opera glasses, 3. Scheidig & Co . . . . . . . . . . . . . . . . . . . . . .  12,852 
Paper. writing. East Hartford Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 12.842 
Salt, Philli ps, Henry & Co. . . . . . . . . . . . . . . . . . . . . . . .. . . .  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-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.856. 12.857 
Stoves and ranges, cooking, Western Stove Manu .. 

facturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,853 
Thimbles, gold, Silver, and other SOlid, H. Muhr's 

Sons. . . . .  . . . .  . .  . . . .  . . . .  . .  . . . . . . . .  . . . .  . .  . .  . . . .  . .  . . .  . . .  12.861 
Tobacco, cut smoking and cut chewing, B. Payn's 

Son's To bacco Company . . . . . . . . . . . . . . . . . . . . . . . . . .  12.849 
Tobacco, p�ug, Perkins & Ernst . . . . . . . . . . . . . . . . . . . . . . 12,864 
Varnishes, japans, wood stains. etc., D. Rosenberg 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,868 
Watch cases, Crescent Watch Case Company . . . . . . .  12,841 
Watch cases, filled, H. Muhr's Sons . . . . . . . . . . . . ... . . .  12,862 
Wood stains, varnishes, etc., D. Rosenberg & Son .. 12.867 

A I'rlnted copy of the specifications 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. In ordering please state the number and date 
of the patent desired. and remit to Munn & Uo., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 i 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 
.ddress Munn & Co., 361 Broadway. New York. Other 
foreign patents may also be obtained. 

Inside Pn""e, each inse.'tion - • - 7:; cents n. line. 
Oac": Pal{e, etlcb inse.·tinn - - - $ 1 .00 a line. 

(Abnut eight words to a IIne.l 
Jw.gravings may head advertisements at the same rati , per line, by measurerr-dnt, as the letter press. Adver

tisements must be received at publication office as early 
as Thursday 1IW1'ning to appear in next issue. 

Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer 1004, Elmira. N. Y. 

Or address our New York Office. 
E
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Wiley & Russell Mflr. Co .. Greenfield, Mos •• 

ADVERTISERS Can learn the cost of ani �o-
co.'�o�i��'f. rp��vel��i.:'r'ii;\�gG�� ... �,;:�cr s�c� 
St., New York. Send 10 cents for a 100-page pamphlet. 

Valuable Fertilizer Distrlbnter Patent for Sale entire. 
�:;:�IJi�a��a\�!,"t��l. ��J'�:.�"1oWE�ln�Iti'��1.�ir*; 
Newtown, Long Island. Send for circular. 
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SOLE AGENTS UNIHO STATES. 
iT. .A.. FA. Y' db Cc-.." 

(Cinoinnatl, Ohio. U. B. A.) 
Exclusive Allents and Importers forthe United States 
of tha C E L E B R A T E D 
P E R I N  B A N D  SAW B LADES, 
Warranted superior t o  all others i .. Qnall ty, finish; 
uniformity of tNnper, and Ireneral durability. 
One Perin Saw outwears I hree ordinary saws. 

It .... mfacturer8 of Planinl!' ltl achines and 
other I'atent Wood Worklnlr 1I1achillel·Y. 

Type settlnl!', etc .• easy 
by printed directions. 1;'or 
business or home use 
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K E I.SEY & C O "  
lUeriden, (Jonn. 

WATCHMAN'S IMPROVED 
TI M E  DETECTO R, 

WITH SAFETY LOCK ATTACHMENT. 
Patented 1875.1876, 
18;:h�n���;i 
is supplied with 12 
keys. Invaluable 
for all concerns 
employing watch
men. It contains 
all modern im-
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<Box 2875. E. IlUHAU8ER, 212 Broadway, New York. 

r�WNE�' MANUAL �r �H�MI�TRY. 
Embracillg WATTS' PHYI'ICAI. and INOR

GANIC CHEilIISTRY. 
A new American from the Twelfth English Edition. 

1,050 pp., I,eather, $3.50. Will be sent, postpaid, by 
MUNN & co., on receipt of price. 

Remington Standard Type-Writer 
Purchasers per .. 

mitted to return by 
Express C. O. D. for 
full purchase price 
at any time wi thin 
thirty days, thus 
giving an opportun .. 
Ity for comparison 
w i t h  o t h e r  ma-

'UR. ODOMETER attacbed to .. "a�on givestbe mUel traveledrrcc , 1 .. 100 pan to 1000, and repute. The lize of .. dollar (l:l� oz .J. PrlGl . .3. Onl10DI"'11' 8too� tutor time. 3whe.ls. No Spl'l1!P' A nell principle in meohanlOB that would be well for 8V8r)' Inventor tG 
�tud:r, 108 there are hundreds of plaoes in .. lIloh it can be used. 
Right of Uie. reasonable. Will be mailed to inventora for $2, it 
mention 8m. Alii:. Send tor o .. , .. logu. of our •• OIBTII:.U.Q III
BTIUIIIII:NTII. A FEW OOOD Xill w.",'unto handl. our goodl. 
IIcDol'l'l":u. OIlO.aTU Co •• 2 and j uS.lle AT'., Chioap, In. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SupPLEMENT, 1i9. Price 10 cents. To be had at this offieo 
and of all newsdealers. 

IW· )PunWIPresses 
DIES AND OTHER TOOlS .Ibr1Jl'�1d:II�of 

HAMMERS SHIBY IIETAL 000 .... DROP 'ORGlns, .. cr. .$IlIes " MerYre .. CD .. 
.......... .,..... 

Wanted-The rj�bt to manufacture some patent arti
cle or device in which light ironworking machinery 

can be used. Will purchase patents or manufacture on 
royalty. Addre.s P. O. Box 23, Decatur. Ill. 

VAN DUZEN'S 

Mechanical Boiler Cleaner. 
Takes out all mud and scale 

�!:�
ng 
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f
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keeping it clean and free 
from all impu�s. Send for 
circular. M""'ctured by 
IE. W. VAN D U%EN, 

CINCINNATI, O. 

AMERICJAN MEmANICJAL DICJTIONARY. A 
f?��%lg!lva"nf �g,,���r,,�{ ��g��s����r'b'fv'iY.

t
il:,t"i'Jfc��: 

Railway, Hydraulic, and Millitary Engineering i a His .. 
tory of Inventions j General Technological Vocabulary ; 
and Digest of Mechanical Appliances in Science and In
dustrial and Fine Arts. Illustrated with up,!ard of 
7 000 engravings. By Edward H. Kmght. A. M., C,VIl and 
MechaB.ical Engineer. In three octavo volumes. The 
set, cloth. $24,(lQJ sheep. $27.00. For sale by MUNN & Co., 
361 Broadway, 1,ew york City. . 

AMERICAN STEAM BOILER INSURA NCE CO., 
45 Wlllinm 8trt'et, New York. 

Write for Special Blanket Form No. 99; gives complete 
protection to property. and pays $5.000 for a life and $50 
weekly for six months for injury. 

:mdco Sys'texn 
Of Arc and Incandescent I,llrhtlng. 

El ectric I .llrht and Power. 
Motors, Dynamos, Lamps, a.nd Batteries in all varieties. 

Electro-Dynamic Co., 224 Carter St .• Philadelphia. W.W. Griscom, Cunllullinll' Electrical Enll'ineer. 
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Amateur Mechanics' Works)lop.-Containing Plain and Concise Directions for the Manipulation of Wood and Metals, including Casting, ]forglng, BrazinN' Sold-
:�3'isa�es�,�rRT::!g::d, 8��, the. A�thO: Of. J1��dl 

."'rlot.-Complete Guide for Coach Painters. 12mo, $1.25 Armengalld, Amovoux. and Johnson.- The , Practical Draughtsman's Book of Industrial Design, and Machinists' and Engineers' Drawing COIDJEanion. 
Ml::���t:��?f � �nigc��e�l P�ates. and. 50 ': oo� n�ft.oo 

�:!,.:,r'1�fie-;�:it�0�:tl':,'i!'!��i:.n'i!ri?�.:ifel?t7� 
B�:����¥�tr::tIi!=�{cRI Theor of the ' St:� 

STt=.4M 

'titutifi c ),mttitnu. 
THE NEW " GRESHAM " PATENT 

Antomatic Ro-Slartin[ Injoclor. 
A most remarkable boiler feeder, wbich has just taken the 

Q: first premiuID at the Inventors' Exhibition in England. May 
It.] be used as a lifter or a non-lifter ; restarts immediately � without any manipulation whatsoever, after interruption 
Q:j of the feed from any cause. The most effective injector � ever placed on the marketfor stationary or portable boilers. Reliable and cheap. 

Sole Manufacturers in the United States and Oanada, Engine. With Rules at length and kxamples Worked Out for the Use of Practical Men. 6th edition. Revis-
Bii������'}'Au¥':ea��';,s��ttg" 12��tallu':g of Ir;;;; 5th edition, revised and enlarged; illustraied, 12mo 
Beans.-A Practical Treatise on Railway Curves $:n� Location of Railroads. Illustrated, 12mo, tucks, $1.50 Beckett_-A Rudimentary Treatlseon Clocks, Watches, and Bells. Illustrated by Numerous Engravings. 7th editi0':'J revised and enlarged, 12mo, • . • $2.25 

\ll;A TER 
Nathan Manufacturing Co. , POPU LARE

-+ 92 & 94 LIBERTY ST., NEW YORK. 

Bell.-uarpentw. Made Easy; or, the Science and Art of 
:�ai��t��ti�nse'foai'���l�ve�if���IDF����,S§i�� }1"rames, Mill Frames, Church �pires, etc. Also a 8ys-
�l�, ���':f�tle��ilW��tr:t� �l�ia�:;,ifv':},es of ('$%�& 
� The above or <IinjJ oj owr B.oks sent bu mail, free of 

postage, at tluJ publicaf;lon prices to any address in tluJ 
world. 

c�� �3tJf:"t::�"'f.':th��r:::t.f1IcO:� ��urbr�t,,� 
of Seten.e applied to tluJ Arts, sent free anit free oj posta!Je ����ne in any part oj the world wlw will j'lllT'ild" h hIS 

H E N R Y  CA R E Y  BAIR D  &. CO., 
INDUSTRIAL PUlILlSHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut Street, Pbiladelphia, Pa., U. S. A. 
IT PAYS To sell our Rubber Stamps. 1<'ree Catalogue . to agents. FOLJ AMBE & Co., Cleveland. O. 
DRAINAGE.-A SERIES OF VERY excellent directions for draining rail ways. roads. etc., by Mr. Charles Paine. Contained in SOIEN'l'IFIC AMEHI
CAN SUPl'I,EMENT, No. 46S. Price 10 cents. To be had at this office and from all newsdealers. 

NOTICE to Users of Steam Pumps. We have received following letter in regard to one of our No. 5 "L" ($16) 
��e:�dre:;'�.:'it"a��m:,�gh\�b�Ch pipe 
II VA�l D'����N!

E
t�T%'i!'�;'�i���: .. Money could not buy the Jet of us unless another could be had. I would not give your No. [; U L " for a $700 pump. equal distance to raise. .. N. A. Litchfield, Supt. Mich. �late Co." We make Ten Sizes of these Pumps. Prices $7 to $75. Capacities 100 to 20,000 gallons /Jer hour. State for what purpose w�pl� 'jj'� �eil� f% �l�'lF,'�.���i:.::'ft�·�. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 

ROOFINC 

PROPOSITIONS FOR GAS 
AND 

ELECTRIC LIGHTING. 
PROPOSITIONS are hereby invited and will be received by the undersigned committee for the purpose of lighting th e city of Mont�mery, Alabama, with Gas and Electricity. PO{V��:i���. Mayor, 

I NJECTORS 

T .  H .  CARR. Alderman, J. W. HALl'J, .. A. A. WILEY, • 

T. J. WILLlAMS, Committee. 
E·or all kinds of 

STEAM B O ILERS .  
RUE Mll'G. CO., FILBERT ST., Philadelpbia, Pa., U. S. A. 

A 
BI C OF FE R .  �?J/m��ule��;mi,� Self-Operating Washin�Machines. If you want one send us your name. P. O. and express office at once. The National Co., 23 Uey St , N. Y. 

TELEPHONES SOLD. 

PLAYS Dialogues, Tableaux, Speakers, for 
School.Club&l'arlor. Best out. Cata,. 
logue fre.. T. S. DENISON, Chicago. Ill. 

(I .Sl�--.
The STANDARD SCREWDRIVER. A perfect tool that fits all screws. The four points are always in hand, quickly adjusted, and cannot be lost. Sold � dealers. :t:&ents wanted. A prize for canvass-ers. a�'ijl�rD� Rff��Cf!t�M'�kNY �3U State St., Hartford, Conn. 

No More Slipping Belt ... 
No l .. oss of Power • ,.1'i�<,;iiICifl Use the new French Papier Mac,," to cover l,0ur pulleys. It is much Chea&er, 

N O  

�od�ec����l�b:��i�og�t��: �'t �� t{{! Pulley. EI.MER E. HAWES, Sole Pro., prietor and Mfr., 17 S. 4th St., Phila. 

CAPITAL R E Q U I  R E D . 
fr�nm� tW" a"���n �� *i1ina�� b��P�'b"i:i1'R �� on every subscription taken for the most populur $2 Weekly Paper in America. Never was such a large commission offered before. In even the smallest towns agents can obtain several new subscribers every day the year round, and thus make more money than they could in 
�t�tli';U�IllM�Mgin:s8'o.�� ��c.:-.l��;� *�¥�hlet 

T [ 

GOLD MEDAL, PARIS, 1878. 
BAKER'S 

Broakfast Cocoa. 
Warranted absolutely pwre 

Cocoa, from which the excess of 
Oil has been removed. It has three 

times the 8trength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi. 
cal, costing less than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and admirably adapted for invalids as 

!3IiIio"li.li. well as for persons in health. 
Sold by Grocers evel'JWhere. 

W. BAKER & CO., Dorchester, Mass. 

DELAFIELD'S PATENT SAW C L A M P. Holds any blade upto Sin. long, whether neworbroken. Two or more hack-saw blades can be clamped together side by side so as to make a wide cut, such as a slO� ward, 
�d'T�A��;=-' iil���:;te�!����,t�ec��r��n;'ith �:::t8 inch hack-saw blade, forfuutting any metal, postpaid, 42 cents. A. F. DELAFIELD, Noroton, Ct. 

Don't pay exorbitant rental fees to the Bell Telephone Monopoly to use their Telephones on lines less than 
�=t!Jilb�i: �enlrt�:cl!sfe¥el!�h�

h,:� .4. Sample No. of the 
that is no infringement, and works PhrenoIolTl·CaI Journal splendid on lines for private use on eo 
:�lr!�'!v�!th���' a�� �o:�:sg����� rtS "N D FA C ' � � A YEAR 82.00, 
tleasant; annihilates time; prevents ,\t,�V 'fS • And list of books OQ juU;f�����v::;bu��ls ::s�d1a�� ,.. Now Ready. , Phrenology.Physiognomy, 
connect. stores, houses. depots, fae- HOW TO bTUDYTHEM Health, Heredity. etc. 

The nlypracticable a dr rabl A 1 of Phrenology and The JOURNAl. and SCIEN� 
_�������������n�d�w�a�r�ra�n�te�d�t�o���o�r':c�:��

e

_ 

PhYSi����yby Prof.Nelson8izer TIFIC AMERICAN a year 
reliuired. &DdIl.�.DraytQn. 200p,200illus,40C. for $4.00. Address 

� New 
.Y. Fowlor & iolls Co., 753 Broadway, N .  Y. 

contatned i��c��!��I����!�!���l!!E����! W A N  T E D  tnne�����o�n"� � :Wr;,,:;,: 
tree o!charge to any address. ' goo<\s. Salary $75 per M�mth and Expenses. Can-

MUNN & CO •• 361 BroadwaY, N. Y v�fMX::li �tv���:& d'J.:t·oston, MaSS 

WITHERBY, RUGG & RICHARDSON. Manulacturers of Patent Wood Working Mach1nery of every descrip.tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Maos. Send for Catalogue. 

I " THE ELECTRICAL REVIEW," I er1����s;:�;idd ��l��rJl���
n
:�i!����acldit:J

e
!f� ����� 

its editorial opinion is reliable, its news columns bright 
and instructive. $3.00 per year; single copies, 10 cents. 

23 PARK ROW NEW YORK. 
� Best advertising medi�m in the electrical field. 

V 8U ])uzeu'li l:'ot. LOMe Pulley OJlel" 

H A S Highest Indorsements, Enviable Reputation, Scientific Pedigree. A two years' test by conservative manufacturers of national reputation has shown it to be the onl.y per-

{:s"! ���t�ly�e�g:a�:���� 
{Pr�ub��:�al&�iF��8t��I���i, o . 

STEAM ENGINES. 
Horizontal and Vertical 

Dl' e d " i n ,;r  Mncllinery. FIORI', Powder, Slate antI Flint llIill lllacbiuel'Y, Tur. ;z:;:::=�",:.,..:=.=;;::L-. hiue Walel' Wheel ... 
YorkMfg 00., York, Fa., U. S. A. 

ILLUSTRATIONS 

SHIELDS & BROWN Manufacturers and &l(l Proprietor8 01 
BRA.nL"EY·S 

STATIONARY STEAM ENGINES ESPECJALI.Y adapted to ElectriC Lighting Purposes. Treating of the development of Steam En�ines j the principles of Con .. 
st;�;Ji�::daH� �cs����l Jb�li�hes�e�c:W���;i:rl ������e A.M., C.E., with many handsomely executed illustrations. 12mo, cloth, $l.50 • .  Address, MUNN & CO., 361 BrOad way New York. 

Pb'RFEC7' 
NEWSPA�ER FILE I C E. RE F RI G E RATI N G 5nG��1;��t:t��� 

The Koch Patent File, for preserving newspapers. 
�nas��l���e���E�m��\;;grli:s��efh�e�����Ti;rcroliI� 
ERICAN and SCIENTIFIC AMERICAN S{TFPLEl'{ENT can be supplied for the low price of $1.50 by mall, or �1,25 at the 
P.i§iME�T��J"'l:rEaPc:t�;:, �ar.M�de�kc�����r�� avery one who wishes to preserve tlie paper. Address MUNN & CO., 

Publl8bers 8cm..1TIJ'IC AUBICAli'. 

THE CAMBRON STBAM PUMP. 
8T�N'D.A.:rax> C>F' E�CEx..x..EN'CE. 

30,000 IN USE. 
ADAPTEB TO EVERY POSSIBLE DUTY. 

The J.. S. (JAMERON STEAM PUMP WORKS, Foot East 23d St., New York. 

© 1886 SCIENTIFIC AMERICAN, INC 

SC I E N CE 
M O N T H LY 

CONDUCTED BY 
E. L. & W. J .  YOUMAN S.,-

�HE POPULAR SCIENCE MONTHLY "JL for 1886 will continue, as heretofore, to supply itS 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 Qf science, which are of chief concern to speCialists, to the journals devoted to them, the Month/II deals with those more general and practical subjects which are of the greatest. interest and importance to the public at large. In this 
work it has achieved a foremost poSition, and is now the acknowledged organ of progressive scientific ideas In this countrY. . 

TERMS: 5.00 per Annum ; Single copy, 50 cents. 
D. APPLETON & CO., PUBLISHERS, 

I, 3, and 5 Bond Street, New York. 

The Standard Rider 
(HOT A IR) 

PUMPING ENGINE 
For Gas or Coal. 

Is absolutely safe. Cannot explode. Simple and durable. Any one can run it. Has a record of eleven years. Send for catalogue ., A." 
CO., 

340 De,. Street, N. Y. Cit,.. 

4c. 
FR EE TRIAL.-NERVIT A speedny cures all effects oryoutbfuJ errors. N.ervous Debility. Involuntary Losses. Lost Man-
hood and kindred affections. T R I A Ilackage 12 cen'ts postage. Free at office.. Vr. A. G. 
OLllif CO .. 180E. Wasillngtoll St" blcago. 

CU1'LER'S INHA.L�R 
AND 

CARBOLATE of IODINE 
INHALANT. 

A certain cure for Catarrh. Bronchitis, Asthma, and 'all diseases of the Throat and Lungs-even Consulllptio .. , if taken in season. It will break up a Cold lit once. It is the King of CouKb lUedici lie... A few inhalations will correct the most Offeusive Brea tho It may be carried as handily as a penknife, and Is always ready. This Is tbe only I nha ler approved by physiCians 01: 
S���i'.a��hgtib�n!O��g�rs6�e�y 4� .tr,::-81:-J s�e��1:l by all DruggiS��'l'i��iuf.['lf� lh:�' Buffalo, N. Y. 

CU RE ff�EDEAF 
Peck's l'atent Improved Cushioned Ear :Drums 
PERFECTLY RESTORE THE HEARING, 
and perform the work of tbe Natural Drum. Always 
in position, but invisible to others and comfortable 
to wear. All Conversation and even whispers heard 
distinctly. We refer to those using them. Send for illustrated book witb testimonials, free. Add res .. F. HISCOX, 803 Broadway, N. Y. Mention th\s paper. 

O EAFNESS it .. CAUSES and C UBE. by one who was deaf twenty-eight yeaTS. .,. Treated by most of the noted s eclalists of the ·day with no benefit. Owreit hi"",e in three months, and since then hundreds of oriers by same process. A plain, simple, Bnd successful home treatment. Address T. S. PAGE, 128 East 26th St., New York City. 

TO WEAK MEN:�:
ri,:'f��ttl�r:!: 

_ rors, early decay. lost 
ma.nhood, etc. I will send you a. va.luable trea.tise upon 
the above disea.ses,also directions for self-cure, free of 
charge. Address Prof. F. O. FOWLER,Moodus,Conn. 

MEN���"M:a����1fi!JJ�� 
Xf:'���i!,,����B'B�gkq�:g�e:la:l!j: 
tree, ERIE !lIED. CO., BUFFALO,N,Y. 
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