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HINTS TO CORRESPONDENTS.

Names and Address must a.ccompan{lall letters,
or no attention will be paid thereto. Thiz is for our
information, and not for publication.

References to former articles or answers should
give date of paper and payre or number of question.

lnﬁnlrles not ANBWE: in reasonable time should

repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to rP]hy to nll either by ‘letter
or in this department, must taks his tarn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. Frice 10 cents each.

Bookl referred to promptly supplied on receipt of

pnic
Mlnornl- sent for examination should be distinctly
marked or labeled.

(1) E. F. 8. asks: 1. How much iron
wire does it take for armature for simple electric motor
described in SCIENTIFIO AMERICAN, No. 11, March 17?
A. About 2 pounds. 2. How far apart should the zinc
aud carbon be in batteries? A. One-quarter of an inch.
3. What is the distance between the parallel parts of
the field magnet? A. Oneand three-eighths of an inch.
See SUPPLEMENT, No. 841,

(2 B. L. asks: Will you please to tell
me what will prevent, counteract, or destroy electricity
in wool during the process of drawing and spinning into
yarn, and also what will counteract the attraction be-
tween the roller and wool in the same process? The
rollers are of wood and covered with leather. A. If
practicable, keep the room damp, either by sprinkling
the fioor or hanging up wet cloths around the machine.
If you cannot do this, you will probably be obliged to
substitute metallic rollers for your leather covered
ones.

(8) W. H. T. writes: 1. I wish to make
a small electricmotor, halfthe size of the one described
in the ScIENTIFIO AMERICAN of March 17,1888. Please
inform me through your valuable paper, the SCIENTIFIO
AMERICAN, how I should proceed. Should I have 6 or
12 coils in the armature? A. 12. 2. How many layers
and convolutions should I have in each coil of the
armature? A. Same as given in the article referred to,
that is, 4 layers and 8 convolutions in each layer. 3.
How many layers in the fleld? A. 6. 4. The size of
wire to beused, 16or 32? A. Use No. 20 on thefleld
magnet and No. 24 on the armatare.

4 F. Van D. asks: 1. Would it affect
the power of the motor to use common sheet iron in-
stead of the Russia iron? A. No. 2. How many cells
of 1 pint each of simple plunge battery, described in
the issue of August 20,1887, page 116, would it take to
give power enough to run a sewing machine? A, The
simple plunge battery is too emall for use in connection
wilh the motor. You could, however, run a sewing ma-
chine by the employment of a large number of such
batteries, but it is advisable to use a larger battery.

(5) A. L. S. asks: 1. Would the hand
power dynamo described in No. 161 be powerful
enough torun one or more 16 candle power incandescent
lights? A. It will not run a 16 candle power lamp. It
will run a 6 or 8 candle power lamp of low resistance.
R. Would the motor described in 641 be sufficient
to run the dynamo? A. No. If it were large enough to
run it, the current generated by the dynamo would be
less than that required to run the motor.

6) F. A. T. writes: 1. In regard to
batteries of small electric motor, described in your
issue of March 17, 1883, would a number of carbons,
2x 6, such as are used in the Leclanche battery, do,
if say four were connected for each cell? A. Yes. 2.
Does the zinc have to be pure? I have the motoralmost
finished, but cannot procure the carbons, 8 x 8, or zinc,
here. A. It should be pure to secure the best results,
but impure zinc will answer if well amalgamated.

(M) H. Y. Z. writes: In the SCIENTIFIC
AMERICAN SUPPLEMENT, No. 641, you describe an elec-
tric motor. I wish to reduce the linear measures one-
half; in doing so would it be advisable toreduce the
aumber of coils on the armature to 6, also what size of
Insulated copper wire to use? A. The number of coils
on the armature should remain the same. Use No. 18
wire on the fleld magnet and No. 20 on the armature.

(8) W. E. asks: If the dimensions of
the simple electric motor be doubled, with what size
wire should the armature and magnet be wound to give
proportionate results? A. Use wire of the same sizeall
around, and connect the conductor of the halves of the
field magnet in parallel.

9 L. M. W. asks: Can the ‘“Simple
Electric Motor ** described in the SCIENTIFI0 AMERICAN
of March 17, 1888, be driven as effectually by a Bunsen's
constant battery as with the plunge battery mentioned
in the article? If so, how many elements will it need,
and should the elementa be coupled soas to make a quan-
tity or intensity battery? A. The motor can be driven
by a Bunsen battery by connecting the cells up in
parallel 8o as to produce a quantity current. The best
arrangement can readily be determined by experiment.

(10) A. W. N. asks (1) how to connect
the motor described March17, so as to makeit a dy-
namo. A. The connections are the same for the dy-
namo as for the motor, but you should make the fleld
magnet of cast iron, and wind the armature with, fine
wire, 88y No. 20. 2. What would be the power of itas
a dynamo? A. No experiments have been made to de-
termine this, 3. How can I make it 8o that I can run it
either’ way at will? A. By providing two sets of
brashes oppositely arranged with respect to eachother,
and mounted so that you can bring either set into con-
tact with the comimutator. 4. Will common stove pipe
iron do for themagnet? A. Yes.

(11) W. C. P. asks: 1. Can the simple
electricmotor be used as a dynamo? If so, how will
ita power comparewith the dynamo described in Sup-

PLEMENT, No. 1617 A. Yes; see recent back numbers
of SCIENTIFIO AMERICAN. 2. You say that the battery
used to drive the motor will become exhausted in three
or four hours. Do you mean that it will be necessary at
theend of that time to put in new zincs as well as new
solution? A. It is the solution that becomes soon ex-
hausted. The zincs will last for some time.

(12) E. M. C. writes : In small induction
coils, such as used in pocket batteries, what is the size
and how much wire is used to produce the best effects,
for both primary and secondary coils? A. Make the
core of the induction coil of a bundle of fine soft iron
wires. Its diaineter should be three-eighths of an inch,
its length 3 inches. Insert it in a thin spool of paper or
wood, and wind upon the spool 2 layers of No.20 in-
sulated wire. Cover this primary coil with one thick-
ness of writing paper, then wind on 10 layers of No. 36
silk covered wire. You canmodify the current by slip-
ping a brass tube over the exterior of the coil.

(18) A. L. F. asks: 1. What would be
dimensions of steel bar magnet and helix of sufficient,
power to operate an electro magnetic bell in place of
galvanometer as shown in Fig. 2, page 233 current num-
ber? A. An ordinary relay magnet and a 6 inch horse-
shoe machine magnet will do it. 2. Why are perma-
nent magnets generally made of flat steel? A. Simply
for convenience. 3. About what proportion of power
could betransferred from a permanent magnet by means
of a helix, to an electro magnet connected in same cir-
cuit? A. Only a small amount of power can be trans-
mitted in this way.

(14) J. C.—The botanical specimen
which you send to be named i8 a lichen, sometimes pop-
ularly calied ** tree moss,” or * tree hair.”” Scientifically
it is known as Usnea bardata. It is very widely distri-
buted, growing from Mexico to Canada, and far north-
ward. It has no commercial or other value.

(15) W. M.—For latest form of lime

kilns, see SUPPLEMENT, No. 572,

(16) C. E. K. asks: I am building an
electrictelephone on which I have to use an induction
coil. Can I not use a smaller and a more simple one
than described in SCIENTIFIC AMERICAN SUPPLEMENT,
No.569? A. Make a core3 inches long and 3§ inch in
diameter of No. 20 annealed iron wire. Wrap the core
with two thickpesses of writing paper, wind on the core
four layers of No. 20 magnet wire for the primary coil,
cover the primary coil with one thickness of writing
paper, then wind onten layers of No. 38 silk-covered
copper wire for the secondary.

(17) G. L. writes : I have made a single
cell Grenet battery, but it does notkeep its power more
thantwo weeks, therefore, I would like to make a single
cell battery that will last longer and have more power.
A. Weknow of no batterv giving a strong current that
will remain in good condition for more than two weeks.
The Grenet battery is more readily renewed than any
other capable of yielding the same current.

(18) W. R. asks: 1. In making the elec-
tric motor described in SUPPLEMENT, No. 461, only half
size, for instance the field magnet only 5 inches instead
of 10inches, and so on, what size of wire should I use for
armature and fleld magnet? A. Use No. 20 wire. 2.
How many coils do Iwant of such? A. Use 12 coils on
the armature.

(19) T. F. W. writes: I am mining a
little, and have some copper platesthat have been silver
plated, and now the plating is partially wore off. The
question in, is there any kind of solution that will
answer for dressing the old plates, so that the verdigris
will not show on plates? A. The plates you refer to are
probably the amalgamated plates used for collecting
small particles of metal. Such plates are usnally coated
with quicksilver. You can recoat them by washing
them over with a mixture of dilute nitric and sulphuric
acid, afterward sprinkling on a little mercury and rub-
bing it around.

(20) C. E. H. asks: How will I have to
wind the armature and fleld magnet so that it will ran
from the power given to a 16 candle power incandescent
lamp by a Westinghouse incandescent machine? I have
tried to run it with this power. The first time I tried it,
it gave about 14 horse power, in fact it was as much as
I could do to keep it steady, but since then it will not
go atall, What is the reason? If it cannot be made
torun by this power, how can I make a storage bat-
tery that will run it? The current to store to be ob-
tained from the Westinghouse incandescent light. A.
It is probable that the insulation of your armature is
burned so that the machine is short-circuited. You
should use a lighter current. You can arrange this by
placing your machine in a shunt. For information on
making storage batteries consult SCIENTIFIO AMERICAN
SUPPLEMENTS. See catalogue, which we eend you.

(21) A. M. asks: 1. Can'the sleeve, A, of
the commutator ofthe 8 light dynamo described in
SoIENTIFIO AMERIOAN of April 380, 1887, page 278, be
made of either iron or brass? A. Yes. 2. Can the
collar, D, be made of wood or leather? A. The collar
might begmade of hard wood, but we fear it would not
be durable;lleather would not answer. as it would readily
burn. 3. Can the commautator cylinder, E, be made of
brass? A. Yes, but brass would last but a very short
time, 4. Can the brackets (which are fastened to the
fleld magnets, and receive the armature shaft) be made
of brass? A. Yes, but it is neither so rigid nor sodura-
ble as bronze. 6. What properties must a current pos-
sess to produce an arc and incandescent light? A.
The current to produce an arc light shouldhave an elec-
tromotive force of atleast 50 volts. Incandescent lights
can be adapted to currents of either high or low voltage,
6. Does it require a greater current strength to raise
a platinum wire to incandescence in open air than it
would were it ina vacnum? A, No. 7. Do you know
of a good cement for cementing glass and vulcanite? A,
Equal parts of gutta percha and pitch melted together.

(23) A. M. M. writes : Having read your
recent articles ** How to Make a Simple Electric Motor”
with a great deal of interest, I would like to have an-
swered through your column devoted to. such Notes
and Queries the following questions: 1. What] will
it cost per hour to run 8 cells 5 inches by 7 inches

plunging bichromate battery? A. We have at present
no data which will enable us to answer this question.
It would, however, probably cost from 10 to 15 cents
perhour. 2 Issuch a battery of sufficient power to
rmn a small canoe? A. Yes. 3. What size propeller
would bebest? A. About 68 inches.

TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

April 24, 1888,
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Alarm. See Fire and burglar alarm.

Alloy, metallic, Ostermann & Prip ....cccccewa... 381,718
Alloy, metallic, Ostermann & I.acroix......
Ammonia and boneblack, obtaining, F. Egner.... 381,882
Annunciator and signaling apparatus, M. Martin. 381,709
Annunciator, electric, J. Geary...
Armature, dynamo, J. F. Kelly......
Armature, dynamo, M. A. Muller...
Axle lubricator. car, G. F. Godley..
Axle, vehicle, J. F. Dixon..
Axles, dust guard for car, W. 8. Soule..
Bag handle, sheet metal, R. C. Jenkinson
Band, elastic, R. W. Howard.......c..cc «caae

Bell, electric, C. ¥'. De Redon...

Bell or mechanical striker, electric, J. H. Brick-
b 0] v teceenans 881,823
Belt fastener, W. L. Potter ... 381,640

Blast furnaces, dust catcher tor, F. W. Gordon.... 381,774
Blind, slatted, J. A. 8herlngton .........ccec.c...... 381,649
Block. 8ee Meat block.

Boat, G. N. TibbleB.... cccceeccetcasestccaccacecccass 881,729
Boiler. 8ee S8team boiler.

Boiler. A. Worthington.. «e0 381,870
Boiier and furnace, A. 8terling...c..c.cceceeacee.aa. 381,59
Bolt. BSee Klevating bolt.

Book cover, 0. W. K. J. Nordenfalk..cc..ccceeee. .. 350846
Boor or shoe, Pratt & Johns........
Bottle washing machine, H. Palmer..., ............ 881,638
Box. 8ee Bread, cake, or cheese box.

Box, W. H. 8cott........... teteecciaianes cesssnaaeecsss 381,889

Boxes,wire f! for,J. Esselbach......ccce0.. 381,684
Bracket. See Harness bracket.
Brake. B8ee Car brake. Wagon brake.

Brakes, slack adjnster for, O. C. Crane
Bread, cake, or cheese box, 8. E. Bowersock..
Bread making machine, A. A. Humble.....
Bridge, R. A. Bawyier.....
Brosh, J. J. Ashburner........ccceeeee.
Brush, blacking, Beauregard & Bidwell
Buildings, construction of, M. H. Eaton..
Bureau, D. C. Clapp.......... ceceseane
Burner. 8ee Vapor burner.
Caisson, portable, H. P. Kirkham
Can for printer’s ink, etc., C. H. Hollis.
Carbrake, F. W. Mills..
Carbrake, M. B. Mills..
Car coupling, W. B. Seal..
Car starter, J. Zelff.......ccccceeeeecaacannnncccccnccas 381,602
Cars by electro-chemical means, heating railway,

E. E. RIOB....cciivieaiiiiiiirnreatiaaiaaans cerneess 381,819
Cars, electric heating apparatus for rallway, E.E.

RIGB. . eeieniiinieintiieiiecianereenrcnnmanneencens 381,816
Cars, heating rallwny. E. B. Benham. e 381,754
Cars, heating railway, W. M. S8cott.... ..o 881,647
Carding engine, J. M. Hetherington...... <o 381,781
Carriage. baby. J. H. GID8OD.....c.ccvvveecccacaaee. .o 381,84
Carriages. cribs, or cradles, attachment for baby,

S, A.HOIMAN.....ccotteieieneciccancacacaccencese. 381,878
Cash register, H. A. Alm.
Cash register, W. F. Lamb..
Caster, trunk or furniture, J. P. Carmichael..
Casting curved pipe, core arbor for, P. Rieth.

Casting metal, D. C. 8tover......

Chainfastener, S8ears & Keiley............ ecececacs. 381,855

Chairs, automatic fan attachment for rocking, M.
MATCOUX. .. euueeectncsncerioscenscnransacnsaannases 881,897

Chart, adjustable pattern, 8. Mandelbaum..
Chock or leader, anti-frictional, L. Dyer..
Chuck, drill, J. N. 8kinner.............
Churn, W. Bechtold..
Cigarmachine, F. E. Pellant..
Clevis, adjustable, J. Peters..
Clock, A. & H. E. Junghans ........cccceeiaeaaeese. 351,626
Clocks, winding and setting attachment for, J.

22 1 PPN . . K : | ]
Closet. Bee Water closet.
Cloth cutting machine, G. A. Rie8.....cccce0eccaa.. 381,644
Coaster, wheeled, 0. A. Wheeler............... eeee. 381,661
Coat and pantaloons supporter, combined, 8. L.

RICE.. .. titiiieiane catennnsencccancacccanncanan .. 381,888
Comb. B8ee Curry comb.
Compasses, electric alarm for ships’, A. Gross.... 881,693
Compressing or blowing engine, W. E. Good. ...... 381,876
Condult, J. 8teel..cccccecianncencennnn 381,653
Cooker and frier, combined steam. H. C. Hornish 381,784
Corn husking machine, H. H. Ar d...oo eeee.. 381,748
Cotton gin, O. T. Magon, Jr....c..ccccueeee. . 381,564, 381,565
Coupling. 8ee Car coupling. Hose and faucet

coupling. Tube coupling.
Cuff holder, J. H. Reed.......c.cciveennene
Cuitivator fender, J. W. Kennedy..

... 381,642

Curry comb, U. B. Hird......... . 381,550
Curry comb, F. 8. Neal.... «.cecene. cetesseesansaeas. 381,637
Cushion. See Plumber’s alr cushion.

Cutter head, W. H. Lamson.......... crenee cecsencas. 381,799

Dental engine, Hood & Reynolds...
Dental plugger, P. C. Morse
Depilating and bating, J. Townsend................
Desk and type writer cabinet, combined, W. H.
POTter (F)..cciiee cevies aeeetinacranaaieonnsannan
Digger. See Potato digger.
Ditching machine, H. G. Lane...c.ccccceieieannee «« 381,704
Divider, multiple. J. Krumscheld...
Door opener, electric, J. 8chneider.

10,924
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Draw bars, die for making, J. T. Wilson....
Draw bars, making, J. T. Wilson..... ve secsneee e 381,805
Drill. 8ee Rock drill.
Dust collector, G. BehrDB...cciceecierensasaacansaacss 381,768
Dust collector, H. N. Pomeroy...
Ear muff.Kleinert & Manvilie......
Egg rack, Beatty & HODOr. . ... .ccceeecancenccaass. 381,528
Electric energy, transformation and distribution

of, R.Kennedy.......cccccceeceraareacesannanncancs 38179
Electric indicator, E. Weston........... «ee 381736
Electric light carbon, T. L. Clingman.....cee....... 381,614
Electric machine and motor, dynamo, M. Im-

misch......... eeee. 381,789
Electric machine, steam dynamo, R. H. Mather... 381,568
Electric'motors, regulation of, 8. D. Field......... 381,768

Electrical apparatus, C. C. Sibley....... . 381,856
Elevating bolt, ¥. Prinz......... . 381,848
TElliptic spring, J. R. Fietcher........... e« 381,688

Engine. 8ee Carding engine. COmpreaalng or
blowing engine. Dental engine.

Envelope holder. Culver & 8mith....... .ccceeee... 381677

Extractor. B8ee Beed extractor. Stump ex-
tractor.

Feed water heater. ‘. Fairbanks.....cc. e e eees0eo. 881,618

Fence, J. Z. Btanley .. .icecciveeeia acraiecanccaasss 381,858

Fence making machine. upright wire and picket,
Hill & Rider...
Fence post. J. W. DAVY...eceetecaraiacacanasnasascceas 381,878
Fender. B8ee Cultivator fender.
Fire alarm system, automatic. J. Young............ 381,896
Fire anad burglaralarm, electric. A. 8chuchman... 381,852
Firearm, magazine, Aughenbaugh & Ruffiey ..... 381,821
Fire escape, portable, W. BrOWD....ccceearaae
Fire extinguisher, chemical, T. G. Turner....
Fire hydrant. pneumatic, H. L. MCAVOY........
Furnace. B8ee Hot air furnace. Ore roasting fur-
nace.
Furpace for heating soldering coppers, E. Holm.. 381,782
Fuse, shell, T. Nordenfelt....ccceceenieacccaccaannns 381,717
Gauge. See Saw table gauge.
Gas and air fuel mixing chambers, sectional hood

cecseciceraiinnetnirantancnnccacses 391,548

for, C. H. Miljer.......... . 381,672
Gas mains, sliding joint for, D. M. Marquis . 381,608
Gate, J. N. Hatcher.... .. ceseseee . . 381,64

. 382,684
. 381,592
. 381,859

Gate, H. E. MOOT€...ccevueeanaan
Gate, H. A. 8pencer..
Gate, J. Z. Stanley. ... ...
Glass blowing apparatus, W. M. Plper..

Glove, baseball, F. G. Fischer........... . 381,687
Gloves, etc.. fastener for, E. J. Kraetzer. . 38L703
Governor, J. W. Thompson . cesisennsossonans ... 381597

Grain garners, automatic. lat.ch tor,! P. E. Can-
fleld..........
Grate, J. O'Keefe etessseactees saes aanasaenar e
Guns, apparatus for conveylnsz ammunltlon to, C.
HIMUITAY cecveecacnniesctossascscsacacssasas eees. 381,716
Guns,'vertical breech”ciosing mechamsm .for, W.
Lorenz...........
Guttering to the eaves of houses, hanging sheet
metal, C. C. Frederick....ccceceteiianniaaaaaeas 884770
Hammock, A. Dickey... .. . 381,538
Hammock or swing, M. Broderick. . 381,821
Hammock spreader. V. P. Travers.....c.e.. ... 381,863
Hammock (supporting ropes, holder for. V. P.
TTAVETB..eureteraaaienssaniannsecsnssne saeeevasaas 381,864
Handle. See Bag handlei8aw, handle.
HandleST. I. RIVErS...cccccteenierencencecsannceeee.. 581,646

. 381,628

Harness bracket, J. Harbison. 881,776
Harrow. G. W. Gorsuch. .. . 881,835
Harrow, J. Hildesheim... . 381,628
Harvester, J. R. Beard..... . 381,606
Hat for firemen, T. Anderson.. eeeo 381,686
Hat wire, A. Cary......cc... 381,630
Hay loader, E, L. Hay.... . 381,779

Hay loader, N. 8. JODDBON. cetcttectcstanaccnacnnssss 381,699
Hay rakes, cleaner arm for the teeth of horse, N.

BLAMOTA. e cecceveiaeeenraraiaccoasne aee aeesasnnans 381,693
Hay rakes, horse.G. Keith. . .... ....ccieiei oo 381,840
Header and thrasher, combined, Reynolds & Pat-

[2:10) | P (4 eiiterericesssanreraes 981,723

Heater. 8ee Feed water neater.
Heater for cars and buildings, T. McCrossan...... 381806

Heater for muffs,etc., F Hiller Jr................. 381,549
Heating by compressed ao* or superhe&ted air T.

J. BIMPpBON. .cevciancacn e tecseico.cacnrascansss 381,689
Heating by electricity. E. E Rles (e cacoasane aaes 381,816
Heating, electro-chemical. E. E. Rie8.....ce....... 381,818
Electric system, electric, E. E. Rie8. .ccccciaraea. 381,817
Heel plate attaching machine. W. J. Atwell,

381,604, 381,606
Holder. 8ee Cuff holder. Envelope holder. Pen~
cil holder. Rein holder. 8ash holder.

Hook. B8ee Snap hook.
Horse detacher, J. MCMOITI€8 ... .ccceeeccecaciacs.. 381,712
Horse power. R. G. MCEITOY.cc. ceuceee veaenanea.. 381,807
Horses, device for assisting in training, H. C.
Woodnutt . . ccccaeiiniiaretttieiitniiecnnten oo 38,7456
Horses. devices tor checking- Quinn & McLellan. 381,580
Horses, device for stopping. A. Wedekind.
Horses, split hoof ciamp for, J. H. Wiestner.
Hose and faucet coupling. T. Mackel. ......
Hose carriage: garden. J. J. Divekey ..
Hot air furnace, C. N. Bacon... ... icer_coane
Hot air furpace, J. B. Oidershaw.....cc.....
Hub, vehicle, M. E. Tru€....ccceei-carasaces-asansns 381,891
Indicator. Bee Electric indicator.
Ingots, making compound: L. L. Burdon....... ... 381,627
Interlocking switch and signal, G. Gibbs........... 381,778
Iron. 8ee 8adiron. Soldericg iron.
Joint. B8ee Pipe joint.
Kneading machine, dough, B. H. Melendy.....
Ladder, G. H. ThOMPBOD...cccvcaasscccccaccacascans 381,656
Ladder, fire escape, and hose carriage, combined

extensiun, C. B. 8ch DD..ovieee connecesncess 381,587
Ladder, flexible, C. B. 35chumann
Lantern, Drew & Grant.....
Lantern, H. L. Jewell......

Lantern, tubular. L. F. Betts.
Last, J. B. Mullen....
Lasts, making shoemakers’, .
Latch and handle, lever, J. F. Wollensak

Latch,double-acting, A. H, Jones........
Leather, composition for softening and renovat-
ing, L. C. De WHllers.....ccceeiieeeeeeccnnenionnns 381,680

Letter sheet and envelope, combined, W. H. Kis-
L= PP - ]
Lifter. 8ee Transom lifter.
Liquid reservoirs, float and tevel indicator for,
W. E. Eastman..-. ... . teseereesasenie. 381,541
Lithographic presses, inking apparatus for, F.
Macdonald.... . - teiieen asensesnaness 381,708
Lock. B8ee Nutlock. Bafelock. 8eal lock.
Locomotives. apparatus for applying sand to the
driving wheels of. J. Gresham..........cecccc0.. 381,837
Loom let-off mechanism. G. F Hutchins .......... 381,787
Looms. whip roll for. D. Durkin ..........cceee.e.. 381,617

Looms, whip roll for. A. F. Parker.......ccceeee.. .. 381,720
Lubricator. 8ee Axle lubricator.

Lubricator, R. Marshall....... ... 381,804
Lubricator, M. 8chneider... . 381,586
Mail bag catcher, J. M. Keith .. 381841
Mattress, tubular floating, Pigeon & Lacroix...... 381813

Measurement apparatus, electrical, H. V. Hayes.. 381,780
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Measuring apparatus, fabric, J. W. Kruger........ 381,842
Meat block, sectional, B. A. Stevens.........cc. .. . 381,654
Mill. See Roller mill. Sawmill.

Milling machine, A. H. Brainard
Millstone dress, J, Bachulein...
Mirror,J. B. Vienney..
Muzzle, R. B. Cole..
Nail plate feeder, .& H. 'l‘yrrell
Nut lock, E. H. A. Oakley
Nut making machine, F. Bruser..
Oiling shells, projector for sea, A. H. Walker,
381,732, 381,733

Ordnance, breech-loading, B. B. Hotchkiss.. .. 381,697
Oreroastingfurnace, J. L.. Lovell..... .. 981,629
Ores and materials containing sulphur lor the ex-

traction of metals and other constituents,

treatment of, R. & C. Oxland
Ores and metallurgical products, treating, E. H.
..................................... 381,849, 381,850
Paddlewheel, feathering, A. H. Carpenter. .. 381,674
Pantry, portable, H. M. Ramey...... . 381,641

381,809

Paper clip, J. W. King .. 381,702
Paper machines, renewing strainer plates for, F.
WIlIRIB. ceiviiniiiiis ciiiiiiiiiiiians cenaes aes 381,787
Pavement, concrete, G. A. Bayard. . 981,667
Pencil holder, O. Bussler.......... . 381,612

.. 381611
«ee. 381,877

Pencil holder, lead, O. Bussler.
Pencil, propeller, J. Hoffman

Pencil rack and eyeglass hook, combined, J. Gra-

.. 381,692
Pencils, machine for the manufacture of crayon,

.. 381,685
Piles, protecting, G. Brown.. . 381,611
Pin. SeeBafety pin. Thill coupllng pln.
Pinchers, grubbing, J. M. Ricketson..
Pipe. Bee Stove pipe.
Pipe oint, spherical, H. W. Brinckerhoff.......... 381,826
Pipes, expansible oint for, H. W. Brinckerhof...
Planer attachment for cutting internal gear, G.
F.Hutchins .....ccoieiiiiiiiiiiiiiiiiannnaa .
Planter, corn, F. P. Murphey
Planter, corn, J. Selby
Plow, D. H. Carpenter..
Plumber’s air cushion, A H Walker .
Post. See Fence post.
Potatodigger,J. Lee........cccciiiiiiennnnnnnnnnnnns
Power. See Horse power.
Printing presses, sheet straightener for, Loewen-
bach & Matter.... ..c..oviiiiiiiiiaiiiinneiiannnans
Propelling canal boats, system and apparatus for,
C. F. Cassleman

... 381,581

381,675

Propelling device, W. Johnston. . 381,625
Pump, W. W. Cully .. 381,632,
Pump, E. Nefl............. . . 881,808

Pump, double-acting force. J. M. Normaud
Punching cards, machine for, 8. J. Murray..
Punching machine. bag, ¥. Hirsch.
Quilting machine, W. Koch....
Rack. See Eggrack. Pencil rack.
Railway chairs, die for making, E. B. Entwisle....
Railway conduits, trap for electric, W. M. Schles-
inger..
Railway, electric, R. M. Hunter. ..381,655, 381,556
Railway, suspended cable and electric, Taylor &
Heckert.....c.cooeee o P
Railway tralns, combined station indicator and
fignaling apparatusfor, J. H. Bickford. ....... 381,669
Railways,automatic swatch and frog for, Cromer
Railways, combined metal tie and fastening for,
E.R. Stiles...cciiiiitiiiiiiiiiinniiinniiiiiiaaan
Railways, device for removing “obstructions or
preventing accidents on street, C. Mahon
Railways, electric motor for, 8. H. Short....
Railways. motor for street. B. C. Pole
Rake. See Hay rake.

. 381,885

8182
| Truck, car, L Goddu....

381,716
381,696
. 381,798 .

381,875,

. Tricycle, M. Slutz..

Stamp, printing, Lang & Watson............ eeenia.. 381,880
Stand. See Wash stand.
Steam boiler, L. B. Battin........ccccceeannee. PP 381,822

Steam boiler, J. Johnson
Steam engine, Scribner & Heckert..
Steamtrap.F. G. Botsford.
Steel bands, apparatus for tempering, J. Oldham.. :i81.575
Stereotype plates which are cast separately from

their beds, means for securing, E. D. Rogers.. 381,520 .
Stilt, L. Hoffman........ccceeuue. vee eees.. 381,662
Stone saw, J. Peckover........ . 381,811.

Store service apparatus, J. H. Goodfellow
Stove back, Devore & Greene
Stove back, W. C. Metzner.
Stove, cooking, W. J. Keep.
Stove pipe, U. D. Alexander... .
Structural articles, composition for surfacing, T.

. 381,645

McSweeney
Stump extractor, G. M. Stroup..............
Supporter. See Coat and pantaloons snpporber.
Suspender fastening, H. Frled. .................... 381,833
Switch. See Interlocking switch.
Syringe, T. M. Healey....ccoceeiencesonsccsosasennees 381,62
Tableware, J. A. Kimball.............. ... 381,795
Tag or label for poultry, 1. J. True.. . 381,598

Telegraphy, P. B. Delany
Telegraph, dynamo, F. W. Jones .
Telephone receiver, W. H. Collins .
Thill coupling pin, J. E. & J. B. Vail..
Tobacco receptacle, P. Lorillard, Jr..
Tool, combination, G. W. Ribble....
Trace fastening, Newsom & Oxley.
Track. portable connecting, A. V. Du Pont.
Transom lifter, J. F. Wollensak.. ........381T
Trap. See Steamtrap. Well trap.

Trap, W. R. Blaney...... PO
Tricycle, Dearlove & Thresher..

. 881,764
. 381,839
. 381,631
. 381,659
. 881,801
. 38L,7% '
. 381,884

381.874
to 381, 744

Trousers or overalls, J. Hetherington, Jr
Truck, barrel, E. J. 8. Davis.

Truss, H. C. Stickey
Tube coupling, F. A. Williams..
Tube expander, C. H. Robinson..
Tubes, straightening, L. L. Burdon.
Type containing channel, A. A. Low.
Type writing machine, C. Spiro..
Valve for water gauges, Bray & N lckerson
Vale gear, J. Des Brisay
Valve gear, J. W. Thompson.
Valve gear, J. Young
Valve, hydrant, O. B. Wilson.
Vapor burner, ¥. A. LLyman.
Vapor or gas, device for regulating the quality uf

carbureted, E. J. Frost

381,619
Vehicle, convertible, W. H. Yates.................. 381,668

Vehicle top, T. B. McCurdy
Vehicle, two-wheeled, J. P. Callan.
Vehicle, two-wheeled, W. Lawless.
Vehicle wheel, C. A. Reade
Velocipede crank, J. Harrison
Vending apparatus, J. B. Underwood..
Vise, machine, G. B. Taylor
Voltaic battery solution, C. E. Egan
Wagon bolster standard, Koesling & Mecklen-

...... eee... 381,680
. 381,768
. 381,705
. 381,722
. 381,547
381,8R
. 881,890
. 381,542

DUrg..ceeeunnnnnnnnnn weeseeicstercsncanas vee.. 381627
Wagon brake, J. B. Walker..... . . 381,865
Wash stand, J . D. Hall . 381.621
‘Washing machine, L. Reinhardt.. . 381,643
‘Watoh, stem winding and setting, J. N. Whipple.. 381,601
Watch wheels, means for beveling, H. Huguenin. 38,785
Water closet, F. A. Wells .. 381,680
Water conductor, J. W. Abrahams .. 381,684
‘Water or gas, electrical method of automatically |

controlling the supply of, L.. Weil............... 381,866 | .
Well trap, W. W.Peay....c.cciiiiiiiiiiiniinniancens 381,577

. Wheel. See Paddle wheel. Vehicle wheel.
Windmill, J. Devereux......ccciiiiieeiieianncancens 381,679

Rake and fork, combined, L. R. Stagner......... .. 381,594 -

Reel. See Bkein reel.
Register. See Cash register.
Rein holder, W. E. Beisonhert...
Rock drill, 8. Ingersoll.
Roller mill, J. D. Mawhood
Rolling mill plant,Garrett & Wellman
Rolling sheetmetal, F. H. Wright
Roofing, cap and anchor for metallic, B. k. Calcl-
1) | P
Rooflng, machine for painting metallic, Caldwell
& Peterson. .. ... ccicieeeetiiiinneeaaceeeceeanns
Rudder, W. W. Huntley
Running gear, K. Hickman..
Sad iron, W. H. Mull
Safe lock, J. 'White
Safe, provision. H. Randol.
Safety pin, D. A. Carpenter..

. 381,710

Sample fastener, C. Folsom.......... 381,769
Sash cord fa . G. L. Thc 381,728
Saw, J. J. Ralya 381,814
Saw.drag, R. Doak.................. 381,830
Saw flling machine, H. L. Bump... . 881,610
Saw guide. J. 0. Morrow........... . 381,636
Saw handle, crosscut, H. L. Kincaid 381,798
Saw holder, circular, J. Slater. 381,651

Sawmill, band, Smith & Kelly. 381.72%6
Saw, scroll, H. L. Beach....... 361,751
Saw sharpening hi W. H. 381,775

Saw swage, J. H. Miner................
Baw swaging device, C. A. Schoessel..
Saw table gauge, H. L. Beach...
Scale, counter, J, B. Butenschon........
Scraping machine, road, W. F. Wellman .
Seal lock, C. E. Davis......ccooeeeeanen
Seed extractor, grape, 8. E. Toucey.....cccoeaeuees
Seed, method of and apparatusfor treating fiber
coated, W.E. COINe.......ovv vevvnniiinnnncnanns 381,616
Sewers and drains, air inlet for, E. 8. McClellan... 381,711
Sewing machine attachment holder, J. M. Griest.. 381, 546
Sewing machine feedlng device, R. M. Hatcher... 38),77
Sewing hi attach J. W.
Sewing machine welt trimmer, J. W. Dewees...
Shade pull. C. W. Elliott.......ccciiivenininiinniens
Shade roller support. E. H. Munger.
Shoe heel, A. Farina
Sign, advertising. L. A. Deuther..
Signaling apparatus, electric, M. W.Parrish.
Signaling apparatus, telegraphic, J. B. Willis.
Siphon, G. W. Arper ..
Skein reel, J. Garsed
Skeins, alum tanned, Warter & Koegel.
Sled, 8. L. Allen
Snap hook, E. A. Wilson
Boldering iron, C. R. Danielson

Soldering irons, apparatus for cleaning,;I. H. Cox 381,761

Solderine pliers, O. F, Garvey . 381,544
Spark arrester. H. W. Libbey........ ... .eee 381,707
Spinning frames, fulcrum for the welght lever for

the rolis af, Driscoll & Baylen...
Spinning maehine, J. Mar erfson..
Spoke drawer, J. M. ‘Germann...,
Spring. 8ee Elliptic spring.

.. 381,608 | Wire stretcher, McMahon & Mangum
.. 381,838 | ‘Wood, apparatus for impregnating, P. H. Dudley 381,682

[ Advertising picture frame, F. H. Durell
381,756 Burner, nursery, C. T. Martin..
| Button fastener, W. G. Slater..
381757 .I Caster, furniture, E. Garet..

| Boots and shoes, men’s, Chase, Merritt & Co..

. Blate, pulverized, Highland Slate Manufacturing

Windmills, auxiliary motor for, G. C. Hunter.
‘Window. Edgerton & Metcalf..
‘Wire rod mill guide, H. Roberts....

. 881,582
. 381,569

DESIGNS.

vee 18,265
. 182714
18,281
18,266
18,273
18,264
. 18212

Coffin plate, O. McCarthy.
Clock dial, A. Bannatyne.
Clock dial, W. Lawson .
Glassware, etc,, ornamentation of, ’I‘. G. Hawkes,

18,267, 18,268
18,270

Match, L. Kittinger........ccovveeiiinniiniinnnianens
Oil cloth, C. T. & V. E. Meyer....
Stove, cooking, W. J. Andrews
Type, E. Lauschke
Type, font of printing, W. W. Jackson...

ceeenses.. 18,275 to 18,280

TRADE MARKS.

Aperient water, natural, A. Saxlehner.

Canned green corn, B.Reifl...........cciiiiinnniai,
Canned vegetables, corn, tomatoes, and fruits, J.
H. Preston & S8ons
Dress shields, I. B. Kleinert.
Flour, Marshall, Eennedy & Co... .
Incrustation preventive and remover, boller. Im-
perial ChemicalCo. . 15,385 !
Lamp chimneys, Minneapolis Glass Company 15,391
Lamp chimneys and wicks for certain lamps, C. 8. !
Upton... . 15,898 ¢
Newspapers, J. 8. Conroy... 15,382 |
Pens, except those made of precious metals or in
imitation of the same, metallic, D. Leonardt &
Plaster bas-reliefs, st ry,stat
and signs, Bas-Relief Manu!acturlng Gompany 15,380

Spades, shovels, and agricultural implements, T.
Drysdale & Co
‘Washing powder, granulated, Riverside 8oap Com-

ing, R.C. Sayer
Whisky, G. & J. G. Smith...

A printed copy of the specification and drawing of
any patent in the for list will be furnished from
this office for 25 cents. In ordering please state the
name and number of the patent desired, and remit to
Munn & Co., 361 Broadway, New York.

Caunadian Patents may now be obtained by the
inventors for any of the inventions namcd in the fore-
going list, provided they are 8imple, at a cost of $40
each. Ifcomplicated the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,

. er8 and regenerative lamps.
1+ of residual products. C(mtamed n

“Wovertisemendis.

Inslde Page, each insertion = - = 73 cents a line.
Back Page, each insertion - = = 81.00 a line.
The above are charges per agate line—about eight

words J'er line. This notice shows the width of the line,

and is set in agate type. Engravings may head adver-

: tisements at the same rate per agate line, by measure-
ment, a8 the letter press. ‘Advertisements must be
received at publication office as early a8 Thursday morn-
ing to ing tO appesr | ln next issue.

SEBASTIAN MAY& 00'S

LATHES:

Power
Drill Presses, Chucks, Drills,
Dogs,and machinists’ and ama-
teurs’ outfits, Latkesonirial,
Catal‘gue s mailed on application ¥

Edison lamps

Of low voltage for batteryand dynamo. s of 3§
to 20 candle power, $1.50 each. Lamps 28 and candle
power, $2 each. Send postage stamp for catalogue.

The Edison United Manufacturing Co.,
65 FIF¥TH AVENUE, NEW YORK.

Primary Batteries to run incandescent lamps of ¥ to 16
candle power from 7 to 15 hours. Price from $4.75 each.,
Send for catalogue.

The Mason-Wood Electrical Mfg. Co.,

58 Myrtle Avenue, Brooklyn, N. Y.

I)EI.AFIEI.I) 8 PAT. SAW CLAMP

With saw for cuttlnz metals. Saves all the broken
hack-saw blades. In use overtwo years in all parts of

the country. The new clamps have the edges bevelled
that hold the BAW. P with one b.};gde 50 cents. !
Extrablades8 X" S Sta 7 cents each, 70 cents per

dozen.by mail. x1', * 8tubs,” 35 cents
Discount to dealers.

byNl)llO'l‘ ON MFG. WORKS, Noroton, Conn.
GAS ENGINEERING RECENT PRO-

- gress In.—By A. Macpherson. Rezeneratlve system of
retort firing. lmproveu:entsl a8 purification. Bnrn-
o Welshach gas 1§
Parafin as a rival of coal gas, oil in % making. P
CIENTIFIC AMERI-
CAN SUPPLEMENT, No. 601. Price 10 cents. T'o be
had at this office and from all newsdealers.

BATTERIES

165 2d 8t., Cincinnati, 0 WK
PNEUMATIC DYNAMITE T()RPEDO
dun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and 1llustration of a pro d dynamite cruiser.
withé ﬂzures Contained in SCIENTIFIC AMERICAN SO P-
PLEMENT, No. 3938. Price D cents. To be had at this
office and’ h'om all newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drilled
depth, from 6¢
ufacture

nted
Steam Machines for 100 to
600 ft. Bend 6cents forillustrated

Piasi
erceWellExcavatorCo.
New York.

HOW TO MAKE AN INCUBATOR.—

Full dirertions, illostrated with 7 flgures. Also direc-
tlohs tor operating the nppuratos,  Cooldined 1o
HUIENTIFIC AMERICAN BSTUPPLEMENT, No. H1:2, Fricell
cemn To be had at t,hls office u.nd from il nvwadeulera

i

|

i

each,

NICKEL PLATING

&POLISHING MATERIALS

ZUCKER & LEVETT

CHI"MIC ALCONEW YORKUSA

WMIATCHMAKER

rfore qulm;. -mnd ‘rm- Price L.1at of
hitcomb "l‘ Webster Foote
heel and our abie af Keuivalenta,

Amerlcan Watch 'I‘ool CO..Wﬂhhum Mas;

GOVERNMENT BREEDING FARM FOR
Cavalry Horaes.—A paper hy Lieut. 8. C. Robertson, U.
8. A., outlining a plan for tha establishment of 8 breed-
ing farm for horses maintained and cantrolled by the
government, and discussing the economic features of
the scheme. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 606. Price 10 cents. To be had at this
office and from all newsdealers.

IRRIGAT]NG MACHINERY ON ’I‘HE
Pacific Coast.—By Jabn Richards. An_elaborate dis~
cussion of the modifications that have had to be made
in irrigating machinery to meet the requirements 01
local conditions in California. Con ined in SCIEN:

TIFIC AMERICAN SUPPLEMENT Nos. 624 and 635.
Price 10 cents each. T'o be had at this office and from
all newsdealers. o

MANUFACTURERS!

Contomplating any chaoge of location are Invited to
correfpond with Mecretary of Omaha Business Men's

Associntion, care Paxton Hotel, lmaha, Nebraska.

THE MAGNESIA
SECTIONAL

A Covering Co.4

- PHILADELPHIA.

L.ocal Ageunts Wanted =
Everywhere.

MAOHESI_A SECTIONAL STEAM-PIPE AND BIIII.ER COVERINGS.

IDG—W.AY%

ry Daacrlptiun.

Rafrlgeratnrs af Evg .., D
T

EFRIGERATOR "M rAGTURING,CO Lid.
CHEMICAL AND ALLIED INDUS- SUPERIOR

tries.—BY Wataon Stwith, An elaborste réport updn
the ubjiteta illustrative of the ?‘l’{)“ﬂ'ﬂ.ﬂ, advapcit. and
E;‘Emm pouition of the chemical induriries shown atthe

unchester Horal Jubilen Exhibitlon, Contained in
Bc1rN'rur1c. AMERLCAY SUFPPLEMENT, NOB, 827, 825,
G298 3. I'ricell] cents eachor i eents for the

series. To ‘tle had at t.lllﬁ Oﬂict‘ and from all ni'wluli'alers.

BARNES’ NEW

Patent Velocipede Grinding and
Polishinug Machiune.

For grinding and polishing Cut)
Jewelry, Ornamental Wares. er{e
Grinding, ete., ,asan accessory to
orfora dlsunct bualness.a largeprofit
with small outlay. Outfits of Foot
Power Machlnerg for practical shop
service in Wood and Metal. Cata-
logue free.

W. F. & John Barnes Co.,
1999 Ruby St., Rockford, lll.

Stationary Engines

with Plain and Automa-

j tic Cut-off. Vertical and

' Horizontal.

Penna. Diamond Drill Co.,
Blrdaboro, Pa,

To Business Men.

The value of the SCIENTIFIC AMERICAN a8 an adver-
tising medium cannot be overestimated. Its circulation
is many times freater than that of nny similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal librariesand reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. s
advertises in the SCIENTIFIC AMERICAN.
let the advertisin
some other

when he
And do not
agent intluence you to substitute
aper 1or the SCIENTIFIC AMERICAN, when

FOREIGN TRADE
HN G. ROLLINS & CoO., Limited, London, England, an
old establlshed and reliable House, are well situated to
represent American Manufacturers in the sale of their
products in Foreign Countries. Satisfactory American
and English reference if required. Address direct, or
Amencan Omce. 4 Stone Street. New York City.

ASK YOUR STATIONER FOR THE

JOHANN FABER LEAD PENCILS

THE BEST NOW MADE

:THE NEW CROTON AQUEDUCT.—
Detailed descrlf)tlon of the great aqueduct now bein,
constructed toincrease the water sup ly o! New Yor
Cit y aud also of the great dam ch roposed to

uild across the Croton River, at Quaker Bridge. With
engravings and a map. Contained in ScmN'l'mIc AMERI-
, CAN SUPPLEMENT, No. 338. Price 10 cents. To be
, had at this office and from all newsdealers.

BARREL, KEQ,
Hogshead,

AND

STAVE MACHINERY.

Over 5 varieties manu-
factured by

Hoop . E. & B. Hoimes
Truss M‘hs * BUFFALO, N. Y. '

"ALCOHOL, SWEET POTATO. — AN

account ot a new industryrecently establlshed at the
Azores--that of the distillation of alcohol from raw
sweet potatoes. Contained in SCIENTIFIC AMERTCAN
SUPPLEMENT, No. i¥:2. Price 10 cents. To he had at
t,hls oftice and from &ll newsdealers.

SCIENTIFIC BOOK
CATALOCUE,

RECENTLY PUBLISHED.

Our new catalogue containing over 100 es, includ.
ing works on more than fifty different sublccta. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

New York. Other foreign patents may alsc be obtained.

361 Broadway, New York,

© 1888 SCIENTIFIC AMERICAN, INC.

a list of publications in wuica you decide 1t i8
for your interest to advertise. This is frequentiy done,
for the reason taat tae agent fzeta a_larger eommission
from the papers having a small circulation than is allow-
ed on the SCTENTIFIC AMERICAN

Tor rates see top of firét column of this page, or ad-

MUNN & CO., Publishers,
361 Brondway, New Yor k.

JOIL ENBINES,

¥or Printers, Stenm Yﬂ[-hta
pumping water,sawlog wond,
making lec-cream, {arpen-
tors, Mechanties, 11n 5 H, P
Furl, Keroseue, No dust.
Automatic tn fuel und water
supply. 1lllustrated Cwia-
logue free. Mentlon BC1gN-
TLNTE AMERICAN.

SHIPMAN ENGINE CO,
42 Fourl Bt_, Hoator, Mass.

TELKSCOPIC ORJECTIVES AND MIR-
rora. ‘l'helr preparation and teating.—Ry T, Grubp, ¥

9. An interpeting dercription of the processes now
emnloyed in the construction of telescopin ob)ectives,
prefaced with n ehort history of the manufaciure o
glaps. Upnteloed iR SCIENTIFIC AMRRICAN SUFPLE-
MENTA, Nos, S48 and 5349, Price, 10cents sach, Tobe
ohtained at this office or fromw &ny newsdealar,

STEAM and ELEIgTRIC t‘BL%‘JNC%IES,
sure Boa ai anoes,
Oa‘:'mwks

Paddlt Cumes. X
8aﬂ.s C. t&] ﬂpagel cattal&gne.
"y ver seventy-five illustrations.
; Send 5 cents. wa fm.
r-%“‘\\‘\v-.'-““-, tion the Setenitfe

J. H. RI‘S]ITO‘
Canton, K. Y,

COMPARATIVE VALUE OF STEAM

and hot water for tranemitting heat and power.—An

| elaborate discussion of the sub ect. by Charles E. Emory.

Contained In BCiENTIFIC AMERIOAN SUPPLEMENT N
613. Price ten cents. To be had at this office an:
from all newsdealers.

) THE INLW PRACTIC
ELECTRIC MOTORS
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