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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid therete. This is for
our mformation and not for publicatien.

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

Inquiries net answercd in reasonable time sheuld be
repeated; correspondents will Lear in mind that
some answers require not a little researceh, and,
though we endcavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing te purchase any article net adver-
tised in eur columns will be furnished with
addresses of houses maunufacturing or carrying
the same.

Special Written Information on mutters ef persenal
rather than general interest cannot be expected
without remuncration.

Scientific American Supplements referred te may be
bad at the ottice. Price 10 cents each.

Bookslrcfurm(l to promptly supplied on receipt of
price.

Minerals sent for examination sheuld be distinctiy
warked or labeled.

(8903) C. A. B. asks for the chemical
analysis of the so-called oil gas, that is, gas
manufactured by the I’atton or similar process.
A. The composition of oil gas will greatly
vary, dependent upon the oil used and the tem-
perature of gasification. We give here the ex-
tremes’ selecled from a table of analysis :

Specitic gravity 0.442 0.909
I’er Cent. Per Cent.
Heavy hydrocarbon.TI1.4 42.3
Methane ........... 23.6 43.2
Ilydrogen .20.7 57.3
Carbon monoxﬁe 0.7 3.5
Carbon dioxide. ..... 0.2 1.7
Oxygen ............ 0.3 0.6
Nitrogen .......... 4.5 9.2
Sulphur compounds. .none 0.24

The Dbest book is Walter ilempel’s “Methods of
Gas Apalysis,” third edition, translated by L.
M. Dennis. You will also find information as
to the manufacture and uses of oil gas in our
SuprPLEMENTS, Nos. 324, 783, 760, 886, 948,
and 600 ; also SCIENTIFIC AMERICAN, No. 2,
Vol. 79, and No. 7, Vol. 8&. We will be pleased
to forward these upon receipt of ten cents for
each number desired.

(8904) F. G. B. asks what kind of
driers can be used with tar paint to dry it in
about two days and not affect glass and not
crack. A. There are no substances that will
act as driers with tar paint in the way that
driers act with linseed eoil. You will probably
attain the desired result Ly dissolving a good
quality of rather hard pitch in turpentine.
Resin is sumetimes also added, and it is claimed
to give a better and more durable coat.

(8905) F. K. S. asks for a formula
of an aquarium cement for putting in glass. A.
Melt together at a gentle heat 3 parts of lin-
seed oil, 4 parts of tar and 16 parts of resin.
Use warm, not hot. Or take 8 ounces of a solu-
tion of glue and 1 ounce of Venice turpentine
and Dboil together, stirring well until the mix-
ture is complete. The joints to Le cemented
should Le kept in close contact for a couple of
days.

(8906)
center of gravity is.

O. H. asks where the earth’s

Supposing that a shaft
goes through the earth’s center, and a Dball
drops into it, where will the Dball stop? A.
The earth acts as if the center of gravity was
at the center of the form of it. If a hole were
made through the earth to the opposite side,
and a ball were dropped into it, the ball would
ultimately come to rest at the center of the
earth.

(8907) W. R. M. asks how to unite
broken pieces of gold, silver or bLronze articles
with what the jewelers call hard solder. I
would like to know the details of the process,
and also how to make the solder. Is there a
solder for aluminium, and where can it be ob-
tained” Can you recommend an inexpensive
book on solders, brazing, welding, etc.?” Can
you give me the address of a retail dealer in
small platinum tubing and wire? A. For
formule for solders for various purposes, we
refer to the “ScieNTiric AMERICAN Cyclopedia
of Receipts,” pages 52 and 525 to 530. For ad-
ditional solders for aluminium, see answer to
query No. 8701 in the SCIENTIFIC AMERICAN of
November 22, 1902; also SuUPPLEMENTS, Nos.
1040, 602, and 750. There is very little pub-
lished in boek form on soldering. We can sup-
ply you with II. Rowell's *Manual of Instruc-
tion in Ilard Soldering” for 75 cents. For
manufacturers of platinum ware, we refer you
to Baker & Co., 120 Liberty Street, New York
city, or to J. Bishop & Co. Sugartown, Pa.

(8908) J. R. C. asks what book he
should buy to get the receipt for putting de-
signs, etc., on glass, such as a photograph or
a scene of any kind. I bhave seen it done Dby
putting a liquid on a rubber stamp, then put
your glass tumbler on the stamp and dust a
white powder over it; then it was put in a
baker and baked a certain length of time. 1
want to know what the liquid and powder are
and how long to bake it? A. 'This method of
etching glass is effected by the use of hydro-
fluoric acid, ammonium fluoride and acetic
acid, or calcium fluoride and oil of vitriol.
There are a conslderable number of formul®
for this work, of which we give here a few.
1. Dissolve 8 parts of sodium fluoride in 100
parts of water, and -add 1 part of oil of vitriol.
2. 10 parts sulphate of ammonia, 20 parts of oil

of vitrio', 100 parts ammonium fluoride and 100
parts of water. 3. Stir 1 part of oil of vitriol
into 4 parts of water and allow to cool; then
stir in enough finely powdered fluorspar to the
consistency of milk. I’ut this on the parts to
be etched and dry at a temperature of 100 deg.
to 120 deg. IRepeat if necessary. Great care
must be exercised in these processes of etching,
as hydrofluoric acid will cause very painful
burns if accidentally dropped on the skin, and
the fumes of the acid are excessively irritating
to the throat and lungs.

(8909) D. P. S. asks for some chem-
ical for etching the name or initials on such
tools as calipers, scales, and squares, as
through stamping they are generally sprung
out of shape? A. Cover the surface of the
steel with a thin coat of asphalt varnish, then
cut in the letters so as to expose the steel and
etch with weak nitric acid. The asphalt can
then be washed off with turpentine.

(8910) W. B. writes: Cayenne pep-
per put into rat-holes will at once clear prem-
ises of them. I have tried it in numbers of in-
stances, and never knew it to fail. It is
equally effective against skunks, weasels, etc.;
even a coyote will give the place a wide Derth.

(8911) C. E. H. asks: Kindly let me
know what a slot magnet is, and also what is
meant by compound winding. A. We are not
able to tell you what a ‘“slot magnet” is, since
we have never seen the term before. The iron
part of the armature of a dynamo is slotted
to prevent heating DLy eddy currents, which
would flow around it if it were not slotted. A
compound-wound dynamo is one whose field
has two windings; one of finer wire and high
resistance, which is in shunt with the armature
and the line, and one of coarse wire and fewer
turns, which is in series with the armature
and the line. The object is to furnish better
regulation with varying load.

(8912) D. O. asks: What is Cornish
stone, and what kind of soda, that is, crystal
of soda, to use in the glazes in the ‘“‘Cyclopedia
of Recelpts,” as I am working on them; the
wholesale drug houses here, they tell me there
are many kinds of soda and potash. A. Cor-
nish stone or Cornwall stone, so named because
is comes from Cornwall, England, is a porous,
weathered felspar, containing an admixture
of more or less clay. It is worth in the
powdered form about twenty dollars per ton,
and can probably bLe purchased from dealers
in powdered minerals. Crystal soda is simply
the crystallized carbonate of soda, commonly
called sal soda. It will be Detter to use the
dry carbonate of soda, soda ash; in this case
it should Dbe remembered that four parts of
soda ash are equivalent to ten parts of crystal
soda.

(8913) W. A. P. asks: 1, The best
way to reduce a 220-volt circuit down to 110
volts, 15 amperes, capacity. A. You wish 15
amperes to flow with a drop of 110 volts in
a 220-volt circuit. Use a resistance of about
7.5 ohms of No. 10 wire, and this will produce
a drop of 110 volts with a current of 15
amperes. The rest of the drop in series will
be in your apparatus, which should have a
resistance of 7.0 ohms, nearly. 2. Ilow to
electrically weld platinum wire No. 22 together,
also platinum to copper; what, if any,‘ﬂux
is to be used? A. Electrical welding is done
by melting the two parts to be united and forc-
ing them together while melted. A flux is
necessary to prevent oxidation. The same flux
would De used as for the same metal in ordin-
ary welding.

(8914) B. B. asks: 1. How to avoid
scratches on the glass when cleaning with
ashes Defore silvering? A. If you would
avoid scratches on glass, you should avoid the
use of ashes in polishing it. All wood ashes
must contain particles of silica which are
harder than the glass and will scratch the
glass. Use successively finer abrasives till
finally rouge and still finer polishes are used.
2. llow to repolish plate glass when it loses
its original polish? A. If glass has Dbecome
dulled, it must Dbe repolished Dby the same
means as at first. 3. Ilow to silver glass with
tin instead of mercury amalgam process? A.
Mirrors are made with tin and mercury amal-
gam by spreading sheets of tinfoil over a level
stone slab, true and smooth, and pouring the
desired amount of mercury over the tin. The
sheet of glass is then lowered upon the
amalgam from one edge, so as to drive the air
bubbles out as it advances into contact with
the amalgam. Weights are now put upon the
glass, holding it down till the amalgam has
set. The glass is now lifted from the stone.
Any places where the coating is defective are
repaired Ly coating them separately. 4. Is tin
process of silvering, if any. cheaper than the
ammoniated nitric of silver process? A. All
mirrors are now coated with silver. It is a
much Detter coating than mercury and tin.

(8915) W. G. asks: Could you sug-
gest anything that I could mix with coal dust
so it could Le used for family use? A. Coal
dust is briquetted Ly mixing with coal tar or
pitch, subjecting to strong pressure, and usually
partially coking after pressure. 'T'o be com-
merclally successful it must Le conducted on a
very large scale as the installation is rather
expensive. At the ordinary prices of anthra-
cite, it has not hitherto proved economical
to briquette coal fines in this country. Europe
has no real anthracite, hence briquettes furnish
the only form of smokeless fuel, besides coke.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
March 17, 1903,
AND EACH BEARING THAT DATE.

[See note at end of list about copies ot these patents.)

Account sheet, R. G. Woodward

723,
Acid and making same, 28,117

benzylnaphthylamin-

sulfouic, Luvinstuin & Mensching T
Acid, making sulfuric, J. B. F. llLllbl 7%3:33%
Addrusslng machine, II. L. buy 722,969
Acrial apparatus, J. ISaiscr, 722:848
Agricultural machine, W. b'a 722,055
Air brake, F. L. Gulllumut.. 722, 837

Air compressor, B. Gastal........

Air compressor, M. W. Marsden.......... 723,000
Air compressor, combound, G. W. Marsh.. 723,001
Air ship, I'. A, Summers.................. 723,068
Antbracene derivatives and making
Kugel......oooiiiiiiiiiii i, 722,719
Automatic lubricator, J. A. Swenson. . 122,769
Automobile pru]nlllng wmeans, II. Lemp. ... 722,168

Axle and journal box, divided car, VV. P.

Westcott, Jr. ... .. ... ... e, 722,786
Bag. Sece Laundry bag.
Bait, artificial, C. C. Shaffer.............. 723,045
Buluucc, sprlng S. RR. Munson....... L 722,740
Banana shipping case, E. 0. Pittonger. . T22,800

Bars or shoals, apparatus fer rcmuvlug
BITUCE oaviis o s i w50 t5 550 un

Busket wachine, C. Engberg.

Basket making muchlm» C. E

723,131
722,961
722,962

Buth and fever mudlinu . W. ceel 122,976
Buths, rose for shower, W. Kesscl 1ng Lo T22,549
Bed, sofu J. Maber......oooooiinn... 5 72{171
Bedstead and mattr ess, G. S. Ileatley 722,705
Bedstead canopy support, turnback, b
Palmer ............iiiiia.. 72 722,883
Bell ringiug mechanism,  electromagnetie,
JoJ o Sheahan, oo e e 723,048
Binder, temporary, J. L. C.
Bird trap, F. E. Allen..............

Blacking can, A. E. Sampson
Blocks or ingots, subdividing,
Boat, E. C. Rosenaw................

Buukbiudc G. S. Ring............ U0
Bookcase, fuldlug D. Scarborough. .. 722,760
Bottle, P. J. Rl(hurdsoll .......... 723,210

Bottle filling machine, L. Strebel 72.!,005
Bottle, non-refillable, I\uuriu & Tur 722,718
Bottle, non- rvﬂllublu II. Ilafften 722,974
Bottle, non-refillable, K. A. Morley 723,004

Buttlu, non- ruﬁllublL C. II. l'ultun..

Bottle, ete., stuppcr, II. Beuton.. . 722 502
Bottle' stopper, M. J. Conrey...... . 722,814
Bottle stopper, G. F. Hardinge. . . 722,'.]78
Bottles, packing, A. Mauser .. 723,174
Brake, R. Saltsman . ...................... 723,036

Brake' applicable to motor cars, other rail-
way vehicles, and revolving shafts gen-
crally, E. Wadey

Brake system, electrie, C. E. Barry........

Brick cutting machine, Raymond & Brown

Brick edge smoothing blade, W. Frey, re-

722,930
722,936
723,181

TOBUE" . oo o o ot o s do s aas o e e eis e o 12,101
Breiling meat or flesh of animals, ct -

paratus for, K. Rademacher,......... 722,897
Broom bhandling tumbling board, C. II. Por-

(0 e — . 723,180
Brush. E. T. Bask .. 722,666
Brush holder, I. L. Landis. . 723,165
Bucket, guarbage, E. C. buamam ..... 723,215
Bucket, grab, A. E. Brown............00.. 723,133
Building constructien, J. G. Meyers...... 723,175
Burner. See Hydrocarbon burner.

Button machine, uutumutlc centering  and

drilling, N. G. Baker................ 722,796
Cableway system bridle, ¥. . Lamb. .. 722,721
Calendar, F. C. 8 Stultc .......... .o 722,924
Calendar support, K. H. Smith.. .. 722,763
Can header, L. C. Sharp....... . 723,047
Can press, F. Klaus........cocvivviivvnnns 722,853
Candy dripping macbhine, E. r.W. wieda.. 723,108
Cane, bleacbing, Meyer & Besenbruch...... 722,869
Cune, magazine cap-exploding, Stanley &

Heoward FECrg. R - Chk.cal oXs LErtrel skl 723,218
Capsule tubes, manufacture of, G. H. Paine 722,881
Car brake, railway, J. J. Kennelly........ 722,989
Car, lmrglur proef express, C. Fleischhauer 722,830
Car coupling, T. P. Bellows. . 722,798
Car doer, P'. Brown.......... 722,941
Car life guurd trum G. Geig 722 G691
Cur, metallic, W. Summers. 723067
Car roof, C. W. Lruc ................ 722,817
Car side Dbearing, IL. D. Laughlin... . 722,995
Card holder or file, E. W. Woodruff...... 723,116
Cash carrier and apparatus therefor, M. J.

RODCIESON . ovviiiin i iinieeeenns 722,905
Ccement post mold, L. II. Stoner.......... 723,064
Uuntrlfugul macbine, Macfarlane & Robert-

.................................. 722,730
Lhull H B. Morris............ . 723,006
(.,hulr book su?‘purt, T. Donobue, . 723,144
Chimney blec Jusper. = .. 722,712
Cigar bex, A. chn_rlund .................. 723,012
Cigarette making machine, A. Fernandez y

Fernandez ........... ..o il 722,829
Cigarette making macbhines, device for pro-

ducing continuous strings of tobacco for,

J5, Taul. o9y, .o . . opg e o o 5 722,746
Circuit breaker, 723,183
Clasp, A. Roehm............ . 728,028
Cleaning and scrubbing appliance, G. n 723,223
Clock, self-winding electrie, 0. A, En Iolm 722,684
Clothés pin, D. S. Boyles.....ooovvvinnn... 723,130
Clothes rack, F. K. Witt, . 723,114
Cluteh, E. Dysterud....... . 723,196
Cluteb, friction, C. R. Greu . 722,697
Clutceh, friction, A. Bolzani........ . 722 , 500
Cluteh, friction, Ellicott & Norris... 5 722 959
Cock, automatic cylinder, J. N. Mowery.. 722,872
Cock, stop and waste, S. Resek.......... 722,752
Cooking oven, L. J. I{i .................. 722,982
Cowbing needle filling wacbine, T. Town-

LG 5505 50 9000 0806060000068 63006308080 723,080
Compass, W. Schwarzer . 723,041
Composition, G. F. Averill . 723,124
Conerete making apparatus, C. R. Weaver.. 722,782
Confeetion and making same, malt sugar,

C. H. Burckett........ . T22,807
Contreller, T. ven Zweigherg 723,119
Conveyer carriage, F. II. Lamt 722,720
Cooker, steam, W. R. Flack. 722,964
Copy h.ldur, Towers & Camcren 723,079
Cord or rope making machine, T. W. Nor-

mang. % . PR LY EEE IR Y- - LI -CErE 723,178
Cork er stopper, Aikin & Pulliam ........ 722) 657
Corn frem the ear, machine for cutting

green, J. C. Melntyre................ 722,874
Corn or grain dump elevator, Mabus & II({ 722,997
Cotten chepper and cultivator, combine

M. A. Beard.........coeiiiiiiiinnn 723,126
Counter, lunch, F. II. Secord...... 723,043
Counting mecbanism, I, C. Rinsche. eee. 723,213
Crane, heisting, W. E. Boden............ 723,128
Crane, overhoad traveling, G. Mitchell.... 722,868
Cranes and derricks, chain block for over-

bead, A. Roberts.........ccoo... 722,755
Cranes, means fer preventing the ove d-

ing ef holst chuius of, G. Mitchull . 722,867
Crate cerner strap, E. F. Gilbert. . . 722,692
Crate er case, J. A. Tuylur ..... ... 722,771
Cross head, B. J. Reilly.... 00 7229“
Crupper sblcld W. P. Burke ... 723,136
Cuff helder, A. Wernig....... 5 72‘3,.90
Cultivater, S. H. and D Garst. . 722,690
Cultivater, G. L. . 723,190
Currents, guneruting ulturnuting C. P, Stein-

IICEZ o vvevene e enensnneaeeaaeaens 7213,061
Currents, rectifying alternating, E. Thomsen 723,189
Curtain pele, R. Kinsell.............. 723,203
Cutter head, F. Stutzman............ . 723,066
Cutter huud retary, M. W. Mauattisen 23,2.7
Cycle stverlng bhead, moter, C. F. Thems... 723,075
Decey, . SEDilNsY . B ..ol 722,682
Dental flusk press, T G. Lewis. 722,726
Dentist’s flask, A. S. Steigurwuld 722,765
Desk clamp, A. R. kl-rgussnn.. 722,828
Door check, 8. N. Shank. 723,216
Door, grain, M. C. Roweli 723,034
Deer stop and holder, G. B. PC.eeinnn. 723,219
Dough mixing and raising machine, Allen &

MOOT@ cevevevvnesscsscccsnsascsvecsces 122,668
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Draft cqualizer, M. Whiteside..............
Draft-rigging, A. Lipschutz ....
Draft sill, pressed metal, C.

723,101
723,169

berger 72.5 046
Drawer, furniture, bi 72.&, 50
Dredge, bydraulie, J. Anderse 0 723,122
Drill, C. A. Wessman. o .ovviiieinenenens 723,097
Drilling macbine anchoring device, I. Want-

0 8000 00 M ooda o 00000 6 o o . Jolio 36 o6 4 722,778
Driving apparatus, J. H. Inggoldsby. 722,985

Driving mecbanism, Otis & Coyle...

Dust collector, Morse, reissue...... 12,10
Dye and making same, blue polyazo, Levin-

stein & Munschmg .................... 722,860
Dye and making same, blue sulfur, R. Ilerz 723,154
Dye and making same, green antbracene,

(O [P T 000 o G SR o G eah - D Do ol 723,125
Dye and making same, wool, M. Kahn. 90

722,715, 722,716
Earthenware, manufacture of, E. G. Ache-

SONE « B J . e e e e e e 722,791
Kducational uplllurutus, L. 8. Pratt........ 723,022
Electric control of devices at a distance,

apparatus for, Moore. .. . 723,176
Electric machine frame, dynamo, It 723,019
Electric socket and rucuptuclu attachment,

A I Hauss....o.oiiiiinininennn.. 72,979
Llectrical testing apparatus, II. A. Lewis 723,205
Llecetrode frame, battery, II. Cottrell...... 722,946
Electrode, reversible gulvanic battery, II.

Cottrell ... i i, 722,947
Elevator electrical appliance, J. II. Roberts 722,7ﬁG
Elevator safety clutch, I'. D. Potter...... 722,804
Elevator safety device, A, I I\Il‘l'kh 722,736, 722,737
Elevator safety dvvlw I'. D. Potter........ 22 B3
Elevator shaft tHoor cuvurlug and thl.- lifting

and deposition ef same, INett & Ilossen-

Y0 M, S R Y 722,850
Engine centrolling apparatus, R. J. Shechy 722,917
Engine cylinder, explosive, L. M. Jobnston 722,846
Lngine  cylinders, apparatus  for cooling

gasolene, D. C. Stover................ 722,767
lunglm- guidv support, locomotive, J. Player 722,802
Engines, cooling tank for iutvlnul combus-

tion, C. O. White........ooiiiinn.... 723,008
Envulup, J. Van Beors. . 723,083
Lnvelop, file, W. F. Crafts... ... 722,816
Evaporator, fruit, vegetable, or , E.

R-YOITES L .. ... . o ceeeneoaedol, 722,693
Explosion motor, double acting four cycle,

B i D LTR70 s RO o, RIS o 3006 G 723,071
Explosive engine, Ie. . 722,774
Extension table, C. J. 723,140
Fabric smeetbing and ironing apparatus, G.

B. e Benns i IV e pacicacacacen 723,192
Ifabrics, giving lisle thread finish to vege-

tuhln_, s Dubois.........oooos 723,147
l"ustl-nlng device, A, E. Smylie............ 722,923
Iastening inserting macbine, G. A. Ambler 722,659
I'ats, purifying, C. Fresenius. ....o........ 722,832
Faucet, measuring, W. Gocbel....... 722,072
I'aucet, washbasin, A. L. Grotewohl. .. 722,835
I'eed attachment, beiler, W. V. Green.... 722,696
Feed water regulator, N. E. Hannemamn,, 722700
Feed water regulator, J. M. Williams...... 723,225
I'eed water strainer and catch basin, W.

Wilmington .................. 723,110
Feeder, lamb or calf, J, H. Cram . 7231195
IL-Ldmg water te stuum beilers, 3

Guss) E_SECEY. ... XTPE E - o) - b c. 722,838
Fenee strctchur, wire, I. M. Warner. .. 723,221
Filing system, ex )uuslblc D. E. Iluntcr., 722,709
Filins on plate glass or ‘other truuspun-nt

lmdlcs, {,)rulluctlun of, Reynolds & Grubb 722,901

Filter, L. V. Reed, .. ........co.ov ... 722,906
l'iltLr, com.u. or tea pot, Webb & lIu\v:.ll . 723,091
Fire cscape, J. S. Jebnson 722,713
I'ire escape, D. Brown........... . 723,194
Iirearm sight, J. G. IIubbard. . 722,84
Fish book, J. A, Smith...........c...... 722,022
Flask. See Dentist’s fask.
Fleer cleaning apparatus, G. Swensen...... 722,768
IFlue cutter, E. . Resor............... 723,025
IFlue dust, roclaiming, E. II. Wllllums 723,105
Flue dust, silicated, E. II Wllllums 723,106
Ilushing deviee, A. Roekel..... 722,757
I'ly net holder, 1I. C. Peters 722,748
I'ly trap, S. Rickersberg. . 723,027
Folding, wrapping, and pa 3

Owens . 722,879
Ierm, garmen . 722,083
Fruit jar, E. A Parker 723,017
Fruits, muchine for pricking prunes or like,

J. Hymmen ™. . . ey ... ... 0., 722,840
Fuel briquets, machine for making arti-

ficial, M. Femn 723,150
I'urnace, W. H. Fenner... . 722 ,827
I'urnace, J. Armstrong 722,9J2
I'urnace cbarging apparatus, C. II. Wellman 723,094
Furnace doer, air feeding, Eddins & Buddie 722, 1957
Iruse plug, S. Rothsebild.................. 72.3,..}2
Galvanic battery, M. B 5 .. 722,662
Game, W. I. Snyder................ 723,058
Game apparatus, W. R. Williams 722,789
(GGame carrier, M. C. Peters 72.! 179
Garbage receptacle container, C. II. Stephen-

LT, S S S e o e o0 oTY o o 00 G000 P Soao0L 722,766
Garment banger, A. L. Rouss . 723,031
(:urmu.ut subpurtc Ww. C. 5 722741
Gas cooler, A. Moore. ... . 72.5,00.5
Gas engine, L. F. Burger.... 722,671
Gas engine, VYestinghouse & 722,787
Gus generator, acetylene, W. 723,092
Gas generator, acetylene, J. 723,138
Gas bholder, J. H. Green......oovu.n. 722,834
Gas producer, I'. W. Matthiessen. e 728,224
Gas regulator, C. L. Nelson................ 722,876
Gases, nppurutus for treating liquids with,

[ kL GSlos 00 006006006000 GHCO R G0 o 723,011
Gearing, ultcrnuting rotary, J. E. IIausfeld 722,70-}
Gem setting, G. DOVEr .. oo oioflevoornos 722,824
Gin dru\ving fl‘ﬂl‘l]L, W. Iloldsworth........ 722,984
Gin cetton cleaner attachment, M. Ruth... 723,035
Glass carrier for leers, sheet, Irink & Lec 722,689
Glass flattening table, sheet, IFrink & Lee 722,688
Glass furnaces, device for feeding ash into,

. B, Cogswell....oovuiiiiineiiennnnn. 722,812
Glass grinding or polishing machi ¢, D. J.

MUTIRIE .. coaer e e e oe v g oivbie™m s o vosias o 723,008
Glass making machine, shect, I'rink & Lee 722,687
Glass, ornamenting, J. M. Conroy.......... 723,139
Glass plates or supports, manuf: (g

strengthened, E. Offenbacher . 723,014
Golf stick, M. It. Swift......... . 722,927
Governor, steam engine, P. RiChL . 723,185
Grain elevator, J. T bite..ooeeiinennn. 722,788
Grain separator elevator, G. F. Couner.... 722,945
Grain shocker, E. F. Ponath.............. 723,020
Grease cup, G. Reimers...... e 723,209
Grinding wmachine, J. Benge......... .. 722,038
Grinding macbine, disk, A. T. Sbipp . 723,051
Gumming machine, II. D. Sisson.......... 723,053
Guws, devuleanizing, Chauta] & Kessler.. 722,944
Gun recoil brake, O. Lauber.............. 722,724
Gun sigbt telescepe, G. N. Sacgmuller. .. ... 722,910
Gun sighting attachment, G. A. Schoeller.. 722,761
Gun with Dbarrel recoil baving recuperator

spring, O. Lauber...........oooviinn. 722,725

1lair comb, J. Kabn...................... 722,714
IHandle.  See Tool handle.
Ilarvester attachment, G. F. Vellbern . 723,084
IIat and ceat hanger, II. A. I<rezdorn . 722,856
Hat book, H. R. Bernard. . 723,193
Hay rack, E. Trey......cccoveeveveieiencns 722,775
1lay rack, side dulivury II. A. Adams.... 722,931
1lead rest, adjustable, C. IV Deardurff.... 722,950
Ilecad rest bar, VW. J. Koebn.............. 722,855
1eating apparatus, electrical, Peck & Ran-

GITY ) P SN, RS SR B o 722,747
Ilcel building macbine, I. E. Morris et al 723,177
Hides or skins, machine for treating, F. J.

Perkinsh’ .o . ot S R L 722,888
1linge spring, T. Roche 36 72.5,1_86
Hog nese cutter, C. ¥. ... 723,033
Horse bit, D. W. Dennelly................ 722,683
Hnrsvsh.c adjustable clamp, D. W. Barr.. 722,935
Ilutbeds,  forcing frames, ete., light er

glazed frame fer, G. Knochenbauer.... 723,163
Hydrecarben burner, McLean & Picard.... 723,010
Hydrocarbon burner initial beating dcvlcu

Ww. Jevons. . ..ooiiiiiiiinen, . 722,987
Iydrocarben burner lighting device, .

JEVONS ittt e i i it 722,988
Ice cutting machine, W. II. De Baun...... 722,681
Iece spud and shovel, cembinatien, W. J.

Ester; N - e o e . 022,825
Ignition device, electric, Schmitt & Kan-

nichfeldt ereraee o o o SOE SIaE aailel s efirals « 722,913
Indigo, reducing, Muller & Schwab, 72%,007
Induction coil, L. Parccelle..... .. 723,016
Inhaler, C. V. Taylor . 723,070
Insulator, third rail, S. B. Stewart, Jr. 723,062

(Continued on page 233)
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FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N. V., U.S.A.

MACHINE SHIP OUTFITS.
T0OLS=°SUPPLIES
 SEBASTIAN LATHE (¢

Fﬂot aﬂd Power and Turret lmlket;;rl’lsn«

erg, Shapers, and Drill Presses.
SHEPARD LATHE CO., 133 W. 24 8t., Cincinnati, O.

THE HALL

BRASS PIPE WRENCH.

A PERFECT TOOL
WITH FRICTION GRI)’.
Bushings for all sizes and shapes.

Higbly polished pipes made
up witbout scar or injury.
For Circulars and Prices

WALWORTH MANUFACTURING Co.,
128 To 136 FEDERAL ST., BOSTON, MASS.

‘We manufacture gears
and todies suitable for
all purposes. We also
sell supplies and can
furnish any part orall
the parta for a gasoline
or steam rig. e our
late catalogue, FREE.

NEUSTADT-
PERRY CO.,
326-830 8. 18th St.,
87. Louis, Mo.
New York, Export Agents.

THE EUREKA CuIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers. Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Boek marker and paper chp
Does not mutilate the paper. Can
used repeatedly. In boxes of 100 for 2.10.
To _be had of all ‘booksellers, stationers
and notion dealers, or by mail on receipt
of price. Samplecard, by mail, free. Man-
ufactured by Consolidat ed fe?'

Pin Co., Box 21, Bloainfield, N.

A UNIVERSAL
POCKET MEASURE

The only practical all around measure
pever made. Measures curves of all kinds
as easily as straight work. Simpler than
arule for it is a rerolving rule. A time,
brain and money saver. Absolutely ac-
curate. Measures any distance. Can be
get to ‘‘zero” at will. Any one can use it.
Highest endursements. If not at your
dealers send 10 us direct. Circular free.

STECKENREITER MFG. co
96 LAKE STREET, CHICAGO.

?owcp‘WlmRopc

Cuas. T. Howr & Co., 51 Hudson St.,

% ON ZIE

MOST POWERFULL WIRE ROPE MADE
BRODERICI{& BASCOM ROPE €0

ST.LOUIS, MO.

ALL WHD ARE INTERESTED
IN THINGS ELECTRICAL

can obtain our illustrated catalogue
by sending 2-cent stamp for postage.

LIBERTY ELECTRICAL SUPPLY €0, 136 llberty §t., NewYork

‘MACHINES FOR ROLLING
SCREW
THREADS.

Any size up to 1’ diameter, 3"
long. Foursizesof machines.
§F™ Send for Catalogue.

BLAKE & JOHNSON,
P.0.Box 7, Waterbury, Conn.

TOOLS

FOR MECHANICS.

Send for Free Catalogue No. 16 B.
The L. S. Starrett Co., Athol, Mass., U. S. A.

For PIPE- THREADING
or CUTTING

’ there isno machine on the market that can com-
prre for ease of operation and excellence of work

“ith  FORBES PATENT DIE STOCK
Vise is self.centering and dies are adjust-
able to any variation of the fittings. Parts
enn be duplicati:d at slight cost when worn
out. Will thread and cut up to 12 in, pipe.
CATALOGUE FREE.

CURTIS & CURTIS CO..
6 Garden 8t., Bridgeport, Conn.

9. USE GRINDSTONES ?

If 20 we cun Suppy you. Al sizes
maunted and nnmonnted. alwaye
kept in stock. Remsmoer, we make a
specialtyof selecting stones for all spe-
cial purposes. ¥I# " Ask for catalogue

The CLEVELAND STONE CO.
2d Floor. Wilshire. Cleveland. 0.

TELEPHONE A&
FOR $G _OO ,4’@).

We will send 2 telephones, 200 feet of wire,
and all necessary staples, with full insirue-
tions how to put them up and operate.
HIPWELL MFG. CO.,
Allegheny, Pa.

D. L HOLDEN
REAL ESTATE TRUST BLDG, PHILA,PA

ICE MACHINES
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Iron bars or tubes, machine for cutting, W.
opflinger

122, 543

Iron sa\\ing machine, cold, Carter & Wright 72,8
Ironing board, . Savidgu 722 7.18
Ironing machine, E. J. Lane 22,858
Jail or prison, K. 0. Weary.. 722,781
Jar closure, J. W. Davis...........civnnn 723, 142
Journal boxes, lid construction for railway,

. H. Symington .........cccciiiiiaan 723,069
Journal cooler, J. W. Marthis............ 723,173
Journal cooling and lubricating means, P.

INQET i 5.1 v Lot Tl FEEerere - o (SUefe = o SRS . 722,875
Key ring, 8. Mountford............ . 723,208
Knitting machine, Salzer & Walther...... 723,037
IKnobs, etc., means for' securing door, E.

IPCATBON’ .- L oicioloke « olo sl = felote = o o ofgheis o = 722,887
Label<holder, L. Weigel............ .. 723,093
Lace and cord fastener, A. H. Smith .. 723,065
Lacing tip, F. Richardson........ . 722,902
Ladder, Lorenz & Jones... . 722,865
Ladder attachment, Lorenz & Jone: o 722 8G-4
Lamp glowers, making electric, 9

JHaNkS ...... G- - Bl - . - el - - 722,702
anb glowers, sorting device for electric,

J. (T 2 IO TP -, SF e o, .~ 722,790
Lamp glowers, treating electric, M. W.

T2 0] ST T T SR T O o ee—m— 22,701
Lamp, incandescent mantle, E. A. Schottel 722,915
Lamp shade holder, electric table, R. Walker 723,087
Lamp, signal, I Dresse; 723,145
Lantern, signal, R. Black o.o. 723,127
Lantern, signal, F. W. Dressel .. 723,146
Lathe, copying, C. Seymour. oe. 723,044
Laundry bag, E. Bourne, Jr ... 722,801
Lemon squeezer, M. Redlinger, Jr.......... 722,898
Lifting jack and stump puller, combined, C.

G. Hoffmann . 45w iee.e S ocoe o de Bl 723,155
Linotype machine, J. 8. Thompson........ 723,073
Liquids, ete., apparatus for controlling the

livery of viscous, C. F. Mendham.. 722,738
Locking attachment, 8. Storm.............. 722,926
Locomotive and car for use on single rail

elevated railways, E. S. G. Rees...... 723,024
Loom jacquard mechanism, H. Hardwick.. 723,153
Loom warp stop motion, J. T. CsT........ 722,818
Looms, thin place detector mechanism for,

Shelters & Hunnewell................. 723,049
Mail box carrier, I. Unger........ . 722,929
Mallet, automatic, A. W. Browne.... . 723,134
Malt turning machine, D. D. Weschler...... 722,785
Mandrel for conduit sections, R. W. Lyle.. 722,729
Manometric gage, C. Schmitz............ 723,040
Massage apparatus, elcct'(icnl W. F. Hed-

StROME. . .2 B o e e s 722,841
Mechanical movement, J. R Carter........ 722,674
Mill. See Windmill.

Mine haul, single cable, C. W. Damron.. 722,951
Mitten, w. S OAZC. e e e e eenannaaanaans 722,863

Molders ﬂask and gate,
Motor, C. B. Cox........
Mouse trap, W. C. Hooker..
Mower attachment, G. F. Bu
Mower bunching attachment, J. W. Latimer
Muffler, exhaust, A. Winton..............
Music recording apparatus, L. O. Rissman..

Nail or tack heading apparatus, A. H. Brm’-

DAM ok o o erate opd el o /5 o Ta 2 o 0 00 o Te7 aranurole
Nickel ores, etc, treating, T. Jenkins

753,158,

Notice board or the like, F. T. Vine......
Nut lock, L. V. Rathmell............

Nut lock W. U. Rosenthal..
0il hurner, H. Luckenbach
Oiling cup for lubricators, auxiliary hand,

F. W, Edwards..........coooviiinnnnnn
Ore concentrator, J. B. Arthur.
Ores, treating, F. R. Carpenter.
Ores, treating, P. A. Knappe
Packing apparatus,

Robinson
Packing machine,

automatic

Packing, piston rod,

Padlock, F. Soley.....cccveiirenrnrisnannns

Paint can and paint mixer, combined, J.
E. Furlong.......ciuiiiiiiiennnnnanans

Painted surfaces, composition for cleans-
ing, Watkins & Screeton..............

Pamphlet coverer, C. Owens......

Paper bag maclrine, C. 8. Jackson..

Paper pulp, Coleman & Toxey......
Paper pulp screen, S. H. Tibbetts
Paper roll bushing or plug, C. E. Thur-
e TR s S ORI o o 500, (I BT e
Paper roll holder, C. E. Turner..........
Parcels, etc., device for carrying, F. Dou%hty
Pasteurizer, cream ripener, churn, and but-
ter worker, combined, D. W. Payne....
Pea sheller, green, B. E. Preston
Pen, fountain, P. E. Wirt..
Penholder, J. R. Grymes.
Pencil sharpener, Fassett
Petticoat, H. L. Klein..............
Photographic developing apparatus,
Condithl. . Xoi- - - Sl s efoltde s e aesnn
Photographic fllm, W. H. Smalley
Piano automatic attachment, .J. A
Piano keyboard attachment,
Piano, upright, A. G. Gardner
Picture post card, ete,,
Pipe core machlne, L Britz . . D
Pipe coupling for deep bnrlng devices, T.
OO oye). <ors) <o)  EETeTekopes Fhessss L) = « SEBELS: » o
Pipe drive head, P. H. Mack.........
Pipe molding apparatus, O. Bergstrom...
Piston, R. Morrill
Planter, check row corn, >
Planter, corn, E. M. Heylman ......
Planter, seed, L. L. Bevis
Planter, wireless check row corn,
Watson .............
Plaster, wall, W. H. Or
Pneumatic transmission sy

eller, ..l st
Pole or post, C. B. Voynow
Post, W. A. Noble.........ciiiuiiniiannns

Powder dispensing device, G. L. Wernet..
Procious metals from solvent solutions, sep-
arating, J. P. Schuch, Jr...., 500000
Pressure regulator, J. E. Spencer
Pressure regulator, B. Zindel....
Printer’s quoin, H. A. White
Printing and addressing circulars, ete., ma-
chine for, .. 0. Clement..............
Printing press stop motion, G. R. Williams,
723,107,
Printing surfaces, producing, 0. Forster....
Propeller, T. Edgington............ ... ...,
Puller. See Staple puller.
Pulley, belt, P. Medart............ 722,734,
Pulverulent, granular, or like substances,
npparatus for discharging, Weiss & Gi-
roud ..
Pump, L. J.
Pump, feed, A.
Pump rods, grlpping attachm(-
J.

combined, O.

Punch and shearing machine,

Knudson .............cciiiiiiiiiiaan,
Puzzle, C. A. Bennett.
Puzzle, J. L. Adams.......
Pyrometer, Taylor & Gantt
Rall brace and tie plate,

,‘combincd, D.
Rall jolnt T e
Rail joint, A. L. Rosemond.
Rail shoes, circuit breaker for third, M.

Wood

Rnllw.ny coach, C. ANSOrge.......ccivunnnn
mechanism,

Railway crossing gate auto-

722 904

722,669

723,159
122,777

. 722,751
. 723,030

723,206
723,149

. 722,933
. 722,809

723,212
723,200

. 123,078

722,928
723,081
722,956

722,886
722,895

723,113

722,698
722,826

. 722,854

722,813
723,054

. 123,056
. 722,998

. 7122799
. 122,779

723,015

... 722,667
. 723,085

723,013

722,784
722,762

.. 723,060
. 723,118

723,099
722,811

722/958

722,735

722,783
722,749

. 722,871

723,026
723,164

.. 122,668
. 723,120

722,770
723,214

. 722,660

722,907

723,115
722,795

722,845

Railway current’ collectin h

. Ty e eeraeenanaaaaananns .. 122,772
Railway frog foot guard, G. 1 723,166
Railway rail bond, electric, T. Kerr...... 722,901
Railway rail coupling, electric, T. Kerr 722,992
Railway rail joint, H. Glover............ 722,971
Railway structure, elevated, G. II. Thom-

SN .S g P Bl sl - - .l 722,773
Ratchet wrench, C. B. Gracey. . 722,695
Rectifier, E. Thomson............. .. 723,076
Refractory material, E. G. Acheson. . 722,793
Relay, W. W. Dean........covviviinnnnnnn 722,680
Ring. See Key ring
Rivets, device for elcctricnlly heating, H.

B 7oll) AT o o 0, o Y e oo 722,72
Rivets, heating, H. V. Loss .. 722,727
Rock drill, V " Schnelder.....ovvieisinnns 722,914

Rolling mill friction driving mechanism,

C. A FErbsloh... ...ttt
Rope clamp, F. C. Crowe. R
Rotary engine, H. Igel..... i
Rotary engine, T. Oliver..................

(Conttnued on page 284)
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Our new red catalog

OLDS MOTOR WORKS,

O/e Best Thing on Wheels

ALL ROADS ARE ALIKE TO

O6/%e OLDSMOBILE

Nothing to Watch but the Road Ahead.
illustrates and describes it in details
THE PRICE IS RIGHT

DETROIT, MICH.

WhattheCriticsSay

Automobilists throughout the country and many abroad
give the greatest possible praise to the

CONRAD Gasoline Motor Vehicles
for their beauty, comfort, simplicity, reliability and
durability. Carefully selected materials and the best
and most skilled mechanics are emploYed.
descriptive booklet sent on ap plication.

CONRAD MOTOR CARRIAGE CO., Buffalo, N. Y.

CREST MOTORS
FOUR CYCLE GASOLINE.
and Stationary Purposes. 33§ and 5 H. P. Air Cooled, 5 and 7 H. P.
WaterCooled. CREST MFG. CO., CAMBRIDGE,Mass. U.S.A.

For Automobiles, Launches,

Gasoline Launches

and Engtne and Engines
Tregurtha Water-Tube Boilers

Bargains in Second Hand Launches.
Send six 2-cent stamps for catalogue.

MURRAY & TREGURTHA CO.,
340 West First St., South Boston, Mass.

MAGNETIC Meta)l Separator

Separates iron turnings, fllings, etc.,
from brass and other metals. Iron
adheres to magnets in cylinders,
separating it from other particles,
Brass stock 8o cleaned can be used
for best work. 3 sizes, 1,500 to 4,
daily capacity. Used i!ll) leading
y

fac-
tories. Manufactured

E—_ Ezra Sawyer, Worcester, Mass.
WITTE Bo5ee

igns,
lmple, dps rable
and economical.
OUn the market
for over 12 years. 4
WITIE IRON
WORKS Co.,
517 West 5th St.,
Ka’mﬂ{}m Mo,

Cat,

QUICH ADJUSTING
Without a Rival

TOWER @& LYON CO.
95 Chambers St.,, New York

Our
Specialty 1 85
Enock-
Down
Boats of any
deseription “h -
AMERICAN BOAT & MACHINE CO.,
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- Acetylene Burners
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STATE LINE MFG. CO.

Chattanooga, 57 Washington St ,
TENN. U. S. A. CHICAGU

GAS ENGINE
IGNITERS

, for Marine, Stationary and
Automobile engines. Will
save their cost many times
over in one year.
Write for circulars,

The Carlisle & Finch Co.,
233E. Clifton Ave., Cincinnati, O

““The Sharer”

A new foot power that can be applied
to all light machinery. A kickstarta
the machine and an occasional kick
keeps it going. Sendfor our Booklet

SLOTKIN & PRAGLIN,
210A Canal St., New York

Rawhide Pinions and
Accurate Metal Gears

Can furnish anything in
this line. Get our prices
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NEW YORK

Price
$16.
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Illustrated

Primitive Method of Locomotion, Nineteenth Century.

Ease of Operatlon

) isof paramount im-
[mrtam:e in motor vehicles. luu:mt wneous speedcontrol, most
convenient steering device and immediate access to every part
of the mechanisin, are points of marked superiority in

Touring Cars

Each part is interchangeable, and—except body and tires—is
made in our own factory under constant, watchful supervision,
and issubjected to severest test.s

The Rambler can therefore be used by anyone with absolute
safety, and will carry two people over any ordinary road in
any kind of weather.

Complete Illustrated Catalogne fully describin
the various points of undeniable qupﬂlon!_y $1 0 6

uniled free. Ak for it. Mo del E (like cut)

THOMANS B. JEFFERY & CO.,
-KENOSITA:, WIS,

SIT RIDE«~ SLEEP

ONAIR

= . - AIR MATTRESSES
W‘.{loﬂ CUSHIONS and PILLOWS

For Berths and Seats on Ships, Yachts and

Small Roats; used as Life Preservers in emer-

gencles. Fkor Beds at Home, Hospital or in
Camp. Send for ftee booklet D.

Automobiles Fitted and Upholstered throughout
Non-absorbent, Odorless, Hygienic
Fully Guaranteed
Conform to every curve of the body
Mechanical Fabric Co., Providence, R. L. §
New York Office, 16 Warren Street

Apple Economlcal Gas Engme Igniters

Are positively the best
built

for Statwnary,
Automobile aml Aarine
Gas Engines, either toucn
or jump spark system.
We are the |endars in the
manufacture of Teniting
D ynamos, Magnetos,
Gowrnors, Coils, Plu
ete, Write for prln
matter, e Dnyton

Fh‘l"ll’lﬂll Manfg.

Qompany, No, 50 South 5. Clair 8t., Dayton, Oble, U. 5, A,

Jump Spark Coils

For Gasoline Engine Work.
Send,to the

Dow Portable Electric Co.,

for catalogue of spark coils, plugs,
carburettors and am-meters. The
best that are manufactured.

General office, BRAINTREE, MASS.

Members of the National Association
of Automobile Manufacturers.

STUDEBAKER
ELECTRIC

AUTOMOBILES

No Expert Chauffeur Needed.
Can be Run Any Day in the Year by Any Memberof the Family.
Wide Touring Radius. A Successful Hill Climber.

Smooth Operation. Reliable Brake Control.
Great Strength of Construction.

Descriptive leu ne on Application.

Can beseen at the following repasitories, where we alan show & full
Tine of our celebratad vehicles and harness.

STUDEBAKER BROS. MFG. CO.

Stunesaksr Bros. Co., of New York, Broadway and Seventh
Av,, corner 4fth St., New York City. StupkBAKER BROS. MFa.
Co., 474 to 388 Wabash Av., Chicago, TIL.
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Factory & General Offices, SOUTIHI BEND, IND.,
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734 Pages.
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TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE . HOPKINS
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Aecnirts, i\

e L

many of our readers that it is huirdly necessary now to ,

give a description of
tbis work. Mr. Hopkins
deciCed some months
ago that it would be
Tecessal to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop-
ments in wireless tee-
graphy, for example,
ave been made. [t
was necessary. there-
fore, that a good deal of
new matter should be
ed to the work in
order to make it thor-
ou%ﬂy up-to-date, and
with this object in view
some 200 vages have
been added. On ac-
count of the increased
gize of tbe work, it bas
been necessary to divide
it into two volumes,
handsomely bound in
buckram.

. .
A Complete Electrical Library.
By PROF. T. 0’'CONOR SLOANE.
Aninexpensive library
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Electricity. Put up in a
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138 pages, . . . $100 | |
Electrie Toy
pages, . .
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cessful Electrician, 189
Pages, . . . . $1.00
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tionary, 682 pages, $3.00
Electricity Simplified, 158
pages, . . . - il.OO

Mak iu%,llaoo

Five volumes, 1,300 pag
and over 450 illustrations.
A valuable and indispensable addition to every library.

Our Great Special Offer.—We will send prepaid
theabovetive volumes, handsomely bound in bluecloth
with silver lettering, and inclosed in a neat folding bm:i

€8

shown in the illustration, at the Special Red uce
Tice 3. for the complete set.
price of the five volumes is $7.00.

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN. A.M.
Large Octavo. 480 Pages.
300 Iustrations. Price83.00
Muil, Postpaid. Half Red
Moracen, Gilt Too 84.00.

THE most 'mportant bock
ever published on inventicn
and discovery. It is as re:d«
able as a novel, being written
in popular style.

he book gives a4 most coma
prehensive and coherent ace
connt of the tgrozress which
distinguishes thisasthe ‘'gold-
en age of invention,” result=
ipg in industrial and commers
cial developwent which i8
without precedent. A chrono-
logical cilendar of the leadin
inventions is one of the mos
important features of the
book, enabling the reader to
refer at a glance to importart
inventions and discoveries cf
any particular year. 1T'hebook
is printed with large type. on
fine paper, and is elaborately
illustrated by 300 engravings
and is attractively hound.

NOW READY.

Modern Machine
Shop Tools

Their (‘onstruction, Operation and Maunipne
ation, Including Both Hand and
Machine Tools.

By W. H. VANDERVOORT. M, E,
Large 8vo. 516 Pages. 613 Illustrations. Bound in Cloth.
Price $4.00.

An entirely new and fully illustrated work. treatin
the subject of Mlodern Machine Shep Tools 1n ﬁ
concise and comprehensive manner. Special care has
been taken to eliminate all matter notstrictly pertain-
ing to the subject, thus making it possible to rive the
reader combplete fnformm. Oon pertaining to machine
shop tools and methods in a single volume at a mode:

rate price.

"he work is logically arranged; the various hand and

'The regular

I s
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machine tools being grouped into classes, and descrip-
tion of each is given in proportion to their relative 1m- |

portance. The illustrations reRresent the very latest

tools and methods. all of which are clearly described.

Each tool is considered from the following points:

FIRST—1ts construction. with hints as to its manu-
facture.

SE(OND—Its operation, proper manipulation and care.

THIRD -Numerous examples of work performed.

CF~ Full descriptive circulars of above books will be mailed
Sfree wpon application.

MUNN & CO., Publishers, 361 Broadway, New York

Roundabout sailing apparatus, Ao Kitterman 723,162

tubber hoots e shoes, fuxing  for,

Doughty ..viiiniitiinninneeeneinenns 722,823
Rubber  sbovs, meclanism forr manufactur-

ing, . J Doughty.......coovviiiiinns 722,822
Ruling parallel lines, apparatus  for, W.

10 o3 VT AN 723,039
Sand, treating molding, W. J. Patterson.. 722,885
Sanding device, . Keunelly . 722,99
Sash fastener, H. R. Fay.. . 722,963
Sash lock and lift, J. E. Riley 722,754
Sash, window, J. Beazley....... 722,797
Scile, railway, M. E. Reisert............ 723,184
Seissors, ¢te., sheath for, H. C. Willmott 723,109
Scoop, Flitsech & Fleischmamn..... cooo b od 722,965
Se binding, I. 8. Turner.. ...oooven... 723,082
Sewing machine bobbin latch, W. A. Mack 723,170

Sewing machine tucking guide, W. M. Am-
MCTIAD . itieeeenannasrosssonseaenan
Shade adjuster, window,
Shaft support, vehicle,
Shafting sleeve, flexible, A. W. Browne....
Sharpener, Bucking & Brown 7
Shirt neckband, D. B. C
Shoe polishing machine, I8
Shoe regoring device, N. S,
Shoestring fastener, .\, P. I'itinan....
Showcase for confections, IS I'anay o
Shutter worker, 1L Osborne . 722,878
Sidestick and quoin, combined, Rhodes &

Tump h .................. S ............ 722,753
Sifting machine, sand, J. W. Sappington et
O O 000 O o OB, O e 0 00 OO 723,187
.\‘ifuallng, N. Tesla...o.iviinierneenneanns 723,188
Silicon, oxygen, and carbon, producing com-
pounds containing, E. G. Acheson...... 722,792
Single trigger mechanism, J. J. Hewson.... 722,706
Skirt, adjustable, B. Stillsun . 723,063
Skirt supporter and shirt waist holder, k.
Smith.............. 722,921
Skirt, woman’s, A. Adler 723,191
Slate or similar device for edu
poses, H. King............oovoioinan. 722,994
Smelting furnace, crucible, Forsbach & Clere 722,831
Smoke consumer, J. & W. Wildman...... 723,104

Smoke consuming means, G. Boullet......

722,940
Soap cutter and spreader, J. J. Gaynor, re-

issue .............. . 12,100
Sule leveling machine, B. Phillips. . T22,889
Solutions, concentrating, A. Gurbe . 723,152
Sound 1wcording and reproducing m:

i G. 1 Y ) IR S e e st 722,077
* Sound reproducer, W. Tures... T22,T7G
i Spinning machine roll cleaning device, V.

WE TP 500000 0 o TR o 100 BoBten 000000009 723,172

, Spinning mule, Golland & Whyte.. 722,973
. Sprinkler head, W. Kerstoter.... 723,161
, Stacker, pneumatic, C. N. Leonard.. 723,204
1 Ntair, counterbalancing, P. L. Larson 722,854
i Stamp, band, B. B. Hill.............. 722,70
| Staple puller, G. P. Haley......... 722,970
Station indicator, C. D. Osborn. 722,743
Steam generator, A. S. Kiefer............ 722,717
Steam or other fluid pressure motor, F. T.am-

F]mlgh ............................... 722,722
Steel articles, device for case hardening, J.

P. Lawriance. . ...vvuiurinninnnnns 723,107
Stereoscope, Kirkpatrick & Dryden TZ 861
Stirrup, H. Nikolafsen......... T22,R77
Stone, decorating, E E. Hipp . T22,708
Stopper. See Bettle stopper.

Store service apparatus, 1{ .. W. Begg.... 722,937
Street indicator and advertiser, automatiec,

T. A Readel......ccivviiieeiieneess 723,182
Sunshade attachment, vehicle, G- S. Bozarth 722,803
Surfaces, protecting, D | GTOW . . ...... 722,830
Suspenders, C. L. Buschmann...... . 722,942
Suspenders, H. C. Hine............... . 723,202
Switch operating device, A. Hepola.. . 722,980
Springe, W. CCKOT e e vt iieeeenennnnnann 722,819
Syringe case, hypodermic, T. A. Chappell.. 722,943
Syringe vaginal nozzle, W. M. Decker.... 722,954
Syringe rectal nozzle, W. M. Decker.... 722,953
Tahle and desk, combined, F. H. Dukesmith. 723,148
Tanning, M. C. Lamb...........covvuivnnnn. 722,857
Telegraph, electrie, I Kitsee...... 722,852
Telegraph pole socket, C. H. Baker... .. 722,66
Telegraph system, alarm, A. Goldstein. 723,199
Textile material non-inlammable, ren

ing, W EYPRE% o do00000000000 .. 723,088
Theatrical appliance, D. J. Canary. .. 722,808
Thresher, J. J. Skinner.......... .. 722,919
Threshing machine, H. L. Hunt........... 723,157
Threshing machine grain separator, 1.

M. COOPOT tvvvvvrnenencnnncnnnsnnannne 722,815
Tile, rooting, H. B. Skeele.....covvennnnn.. 722,918
Tiles, etc., press for the manufacture of

stove, G. Bahr ..........ccieveuvnnnnan 722,661
Time recording device, J. K. Barber........ 722,934
Tin from the surface of other metals, re-

moving, A. K. Baton.................. 723,197
Tine and cranberry scoop, W. '[. Make-

PUHCE o erieenennnncecaacaaasaasaaanaans 722,732
Tire, composite wheel, I. 1. Braddock. .. 722,504
Tire set, J. B. Kimbell......oooiviiiann.. 722,993
Tires, manufacturing pneumatic, U. P.

Smith .. 723,057
Titanous chlorid, manufacture of, H e 723,217
Tool handle, C. V. B. Reeder. .. 722,899
Tooth, artificial, . H. Whitesid 723,102
Tooth powder bhox, W. H. Hall.. 722,699
Tower, G. G. Guy............ 722,839
Toy, H. S. MacKkaye : 2,731
Toy, H. K. Reed....iiiiineiinninenenananas 723,023
Track gage, automatic inspection, H. B.

B X Ty 1 722,739
Traction wheel, Breed & ITawn. . 723,132
Trap, J P. White............. . 723,100
Tread power, W. De Graw . 722,820
Trimming, H. T. Loomis... . 722,996
Trolley, Lambhert . 722,862
Truck, G. W. Davis........ 722,952]
Tube cleaner, C. A. Pratt... 722,750
Tug, shaft, Z. Wiggs......... 723,222
Tumbler washer, 130 I ) 723,009
Twine, G. H. Ellis.. 722,960
Twisting machine, & 722,821
Typewriter carriage shifter, .J. S. Parmenter 722,884
Valve, automatic oil f¢ed and check, Ivor

DL SO o o R 723,211
i Valve, balanced, S. Martin................. 722,733
| Valve, collapsible, piston, W. G. Sinnamon.. 723,052
Valve extractor, C. Goodrich............. .. 722,694
Valve for hyvdraulic rams, compensating, P.

B, ClaTKe ioioeee e e Jo o sersiaiolo o o fslosisiofoiss 722,676
Valve for syringes, atomizers, ectc., 8.
LoScehwerin L.l e 723,042
iValvn-, gas cngine, L. I, Burger.... .. 722,672
Valve, operating, C. L. Moore......... . 723,002
Valve, steam engine, 1. W. Germiner..... 722,970
Valves on explosive engines, mechanism for

automatically opcrating exhaust, J. E.

Jones ...l 723.160

Vault trap, N. . Stephens. 722,920
Vehiele guiding apparatus, A.
Vehicle, motor, G. J. Seott... 722,916
Vehicle, pleasure, L. A. Thompson......... 723,074
Vehicle steering gear, motor, . Lamplough 722,723
Vehicle steering mechanism, motor, R. Wat-

BOTL, o4 elojoisioioioio s o8 ofb o ofaneiio s ifame o o o060 sle eTiisle 723,090
Vehicles, foldable hood for wheeled, J.

1 801 ) S Oy Sl o Gl 46 00000 SKRI000 oo 722,873
Vise, machine, Crippen & Kellemen........ 722,677
Wiagon body and bay rack, comhined, H.

S. Cunningham .........ciiiieiennnnnnn 722,678
Wiagon, dumping, C. Pullar.... 722,896
Wateh, stem winding, A. Aune 23,123
Water cleaet seat protector, J. A. G. Power 723,021
Water heater, Hang & Brown............. 22,700
Weather strip, door, L. B. Rolph. 723,029
Weed destroyer, J. Bondurant 723,129
Well cup, oil, M. Wert 723,09
Wheel attaching device, W. 722,909
Whisking, mixing, or simi

. K. & G. 8. Baker.. 722,664
Windmill, J. P. F. Flaig. . 722,686
Window, W. Schaar .........coceeeenenaaa. 723,018
Window, metallic revolving, L. Christenson. 722,675
Windows, transparent panel for glazed, F.

A Jumean ... iiiiieeeeaaa. 722,847
| Wood plates, making, F. A. Manuel. . 722990
Wood scraper, L. F. DeffaulX...cc0. 723,143
Wrench, M. Barber ......... . 722,665
Wrench, E. C. Smith....... ceesecrnennessss 122,920

DESIGNS.
Bracket, M. G. Priore.......ccoceiveinnnn... 36,246
Brushes or similar articles, hack for, S.
O BIZNEY - -lcci-ic oo o oBHEs oJRRTTE: PRSA 36,245

(Continued on page 235)

the

' Keystone
Vge®

Whenyoubuy a watch, first select the works and
then tell the jeweler you want a Jas. Boss Stiff-

ened GGold Case.

To protect yourself from decep-

tion be guided by the Keystonetrade-mark which

you will find in every

JAS. BOSS
sunened Watch Case

Better than an all-gold case because stronger;
cheaper because no gold i8 wasted. The Jas. Boss
Case is guaranteed for 25 years. Won't wear thin.

Send for book.

The Keystone Watch Case Company, Philadelphia.

If you want the best CHUCKS, buy Westcott's
Little Giant Double Grip =
— |

Drill Chneks, Little Glant
Drill Chucks

Improved,
Omneida Drill

A=A ting-off
A= 1) =)
= Chucks,Beroll '\
N Combination 9
Lathe Chucks, Geared
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made b
Westcott Chuck Co,, Oneida, N. Y., 1. 8, A,
l? ] French, Spanish or German.

Ask for catalogue in English,
IRST PRIZE AT COLITMBIAN EXPOSITTON, 1:93.

FACTS about “THE FORSYTH"”
A simple, atrnlﬁj&nd perfect working * Coaster Brake.”
Parts readily usted witioat removing wheel from
- frame. No friction,
2 ; no backlash. Under
absolute control at
all times. Brake is
self-releasing and
will not wedge, A
v the pgood points of
other brakes and
none of their objec-
tionable features
Buffalo, N. Y.

FORSYTH MFG. CO.,

REVERSING STEAM TURBINE.—PAR-
son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1138, Price 10 cents, by mail, from
this office, and from ail newsdealers.

GASOLINE

ENCINES

Marine & Stationary
from 1-4 to 16 H. P,
A thoroughly satisfactory engine
at a moderate price.
‘Write for catalogue.
THE CLIFTON MOTOR WORKS,
233 E. Clifton Ave., Cincinnati, O

AGOOD INYESTMENT
Four $1.7 5 we will send by express (not prepaid),
complete N. D. Outfit with tull instruc-
tions for learning EEEE(‘R H

*
RATING.
Atasclnating study
that will enable you
to earn good wages.
Send 25 cents for uni-
versal dating stamp,
by mail, postpaid.
Senc for our catalog-
% Established 187Y.
J. H. BUNNELL & Cou., Inc. 20 Park Place New York

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
batteries, modein dry batter#es, Hellesen's battery,
Bryan's battery, Koller’s battery, and tne efficiency of
dry cells. Witb three ilustrations. Contained in Sci-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
10 cents. 'I'o be had at this office and fram all news-
dealers.
—_——

Engineering
Instruments
MANUFACTURED BY 4
W. &. D. MOGEY,
BayonneCity, N.J.
82~ Send for Catalogue.

-RELIABLE

is a word that stands for the
best Incubators and Brooders
in the world. Each has special dis-
tinguishing features. Send 10¢ postage for
Book No. 19, just out, giving guaranty of
money back ifinou batorls not satisfactory.
Reliable Incubator and Brouder Co.,
Box B 105 Quincy, lliinols.

110
Yards Fine Foultry.

MONOPLEX INTERCOMMUNICATING
TELEPHONE  $4.00 each gt

The sinplest and most reliable instrument new on
the market. Alslutely guaranteed for cne yer,
Diagramg and directions are }A]I\in and anybody can
instull them. Send for circular des cribing three sys-
tems and the advantage of our instrunients.
Price, T Station Instruments, $4.00 each
Price, 11 Statien Instruments, 4.560 each
ive, Instruments, 2.50 each
ATWATER KENT MFG. WORKS,
110 N. 6th St., Philadclphia, Pa.

SMALL DYNAMOS

For eight 16 candle power
lamps. Suitahlefor light-
ing ynur home oroftice. A
substantial machine built
for constant use. Write
for price and descriptinn
of complete outfit. Cata-
logues FREE.
). ANDRAE & SONS,

219 West Water Street,
Milwaukee, Wis.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, equipped with

MACHINERY e,

allow lower bids on jobs, and give
greater profit on tbe work. Machines
senton trial if desired. Catalog Free.

W. F & JOHN BARNES CoO.
Established 1872,

1999 Ruay ST., ROCKFORD, ILL.

VELOCITY OF ICE BOATS.—A COL-
lection of interestiug letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of Ice
Boats, demonstrating how ard why it is that these craft
sail faster than the wind which propels them. Illus-
trated with 10 explanatory diagrams. Contained in Scr1-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Pricel0
cents. To be had at this office and from all newsdealers.

PERFECT - PUMP - POWER.

’ is attained only in the
= TABER ROTARY PUMPS
They are mechanical
simple and durable.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. Most
power at least cost. All parts
= interchangeable. Made of
iron,steel or bronze. Canbe
= driven by belt,motor or en-

ne attachnient. Large Jllustrated Catalogue free.
ABER PUMP CO., 32 Wells St., Butfalo, N.Y.. U. S.A.

TABER PUMP COBUFFALONY.,

THE INTERNATIONAL
KEROSENE OIL ENGINE
isthe most simple, compactand power-
ful ever constrructed for practical pur-
poses. Needs lessattention,isless lia-
bie to get out of order and is cheaper
t¢ run than any engine manufactured.
Simple, durable, economical and relia-
ble. Nothing but ordinary Kerosene
0il required to run it. Safe and easily :
operated.

Internationa! Power Vehicle Co.,

STAMFORD, CONN.

THE COMPLETE
KITCHEN CABINET

Made of Oak, has a 68 pound flour
bin, kneading board, digh pan, plenty
of drawers, etc. Everything that a
cabinet should have. Made very
substantialar.dwell finished. Better
antry. Ornament:l and use-
ice $16. Fully guaranteed
i and shipped on five « ays’ trial.
MeCLLURE MFG. CO.
Marion, Ind., U. 8. A.
‘Write for descriptive circular.

1902 EDITION

Hu Coe {{oriars Fighting Ships

By FRED T. JANE, Author of the Naval War Game (Kriegspiel).

Used as a text-book in European navies.

The

on]
absolutely correct and complete work of the kind published.

394 PAGES.
OBLONG QUARTO.

OVER 3,000 ILLUSTR ATIONS.
CLOTH.

PRICE, $5.00, POST FREE.

CONTAINS :—A photograph of every warship in the world; also a silhouette and a gun and armor dia-

gram of each vessel.

CONTAINS :—The length, heam, draught, horse power, speed. coal supply, number and size of guns
thickness and disposition of armor of every warsbip in the world.

CONTAINS s—Tahles of the size, weight, velocity, energy, penetration, etc., of every gun of every navy

in the world.

CONTAINS :—A series of chapters hy noted Admirals, Naval Constructors and other experts of various
navies, on vital questions of the day in naval construction, tactics, and strategy.

CONTAINS :—A comgamtive tahle (by the author) of the strength of the navies of the world—the most

scienti
ing strength.

c attempt yet made to classify the world’s warshiDs and navies as to actual fight-

IT SHOULD BE NOTED that this work is from the pen of a naval critic and expert, whose r eputa-

tion ia far-reaching on hotb sides of the Atlantic.

those who follow the course of

find a place in every library.

naval development, and as a bool

It wil) be of fascin af

k of

o interest to
reference should

MUNN & CO., Publishers, 361 Broadway, New York.
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It’s a Guarantee of Quality
2,000,000

Sold in 12 Years

EVERY REEL WARRANTED
Booklets mailed free

. The Andrew B. Hendryx Co.
New Haven, Conn, U. S.A.

ﬂ (UAKER QIY[ANDMAI{K
More than 150 jmlih Premier§Typewriters
are used e City 4 Departments

avnrs O“ICJ in thlf Bmldmj

Phloddphia @ el

55'3 fﬂt in I}Lgh

fusa

THE SMITH PREMIERTYPEWRITERG

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This *built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of aélosta.ge stamp. he balance can be made
by any amateur skilled in the use of tools, aid it will
work as well as a $125 balance. The article is accom-
panied by detailed wnrkmg drawings showing various
stages of the work. This article is contained in SC1kN-
TI¥IC AMERICAN SUPPLEMENT, No. 1184, Price 10
cents. For sale by MUXNN & Co., 361 Broadway, New
York City, or any bookseller or newsdealer.

e, | PRINT MY OWN CARDS

Circulars, newspaper. Press, $5.
Larger size, .00, Money saver.
Big profits printing for others.
Type setting easy, rules sent. Write
for catalog,presses, type, paper, ete., to
factory, The Press Co., Meriden, Conn.

SALESMEN AND
AGENTS WANTD.

ACES—Our Famous Pygra
ltnn ater 8tfll, a wonderfulinven-
tion—beats Filters, 72,000 already sold,
Demsnd enormous, Everybody buys.
Over the kitchen stove it furnishes

lenty of distflled, aerated. delicious,
ure Water. Only method—saves,
lives and Dr. billa; prevents zﬁhnld,‘
malaria fevers, cures disease.
for Booklet, New Plan, Terms,
Ete. FREE. Address,

Harrison Mfg. Co.. 16 Harrison Bldg., Cincinnatl, O.
A FOLDING CAMERA. — WORKING

Drawings showing how to build a folding camera. A
ractical paper by an amateur for amateurs. 4 illustra-
ions. Contained in SUPPLEMENT 1021, Price 10

cents. For S8ale by Munn & Co. and all newsdealers.

BILLIARDS and POOL

BOILING WATER

Libravy-Dining-Billiard-Pool
Handsome, massive Tibles. Equal in every gpr—
ine
styles, 34, 34, 7% Standard Size. Catalo2ue F'ree.
COMBINATION BILLIARD MWMFG. CO.,

. . . .
Indianapolis Combination Table
ticular, except size, to standard billiard tables.
38_8}*1. Claypool Bldg., _Imlia.uapoliilud.

50 YEARS’
EXPERIENCE

TrRaDE MaRKS
DesiGNs
COPYRIGHTS &cC.
Anyone sending a sketch and description may
quickly ascertain onr opinion free whether an
invention 1s oropably patentable. Uommunica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice. without charge, in the

Scientific American,

A handsomely illustrated weekly. l.argest cir-
culation of any scientific journal. Terms, 3 a
yesr; four monthy, $1. Sold by all newsdealers.

MUNN & Co.381 8roaswar. New York

Branch Otfice, 625 F St . Washington, D. C.

fing Por floors or other surfuaces,
o DL BleTer..civiiiirrinsnarinasnssras  SOT
TRADE MARKS.
Bath tubs, T. G. Knight ................ 39,948
Beverage, certain named, Seciedad Vinicela,

S. & L. Durlacher...o.oveveeennnennnn. 39,939
Beverages, tenic, Kalola Company.......... 39,938
Buttons, certain named, United Button Co.. 39,932
Capsules containing liguid or sulid medicines,

gelatinous elastie, Hance Bros. & White 39,041
Cigarcttes, Societe Anonyme le Kbedive.... 39,933
Confections, chocolate, Ii. D. IFFuss & Co... 39,935
Hair restorer, Schon Chemical Co.......... 39,940
Lamps, incandescent electrie, Independent

Incandescent Lamp Co...ooviivninnnn.. 39,946
Liniment, E. Bach 45 oo 89,944
Medical componnd  for s-

eases, Schon Chem 39,942
Medicine for certain named diseases, Ana-

sarcin Chemical Co..vvvvivennnnnnnnnns 40,083
\Illk Luu(lvnswl Helvetia Milk L‘un(lensing

.............................. 39, 9: 39,937
()ultmvnt and tablets for certain named edis-

ecases, J. Iean.........oo0i. i 39,945
Shirts, collars, um’s, and 1men's shirt waists,

Go PuIde & COuvvevneiiaeaneaeannns 39,931
Shirts, collars, Lutfs, and mt-us shirt wai

dress, G. P. lde & Co. 39,930
Sifters, .xsh J. P. Hill......... 39,947
\tatlunm), crlt.un named, Dovewreath Card

................................... 39,928
ht.xtumm), certain  named,

@in oo oofic F8EC o WS o o T NN o o o A 39,929
Yeast cakes, Mrs. McCullough Yeast Co... 39,934
LABELS.

‘A Men-Da-Mi-Na,"” fer a cleaning prepara-

tion for the h.nuls, ete., M. S. Iineb.. 9,812

Andrea Delsarto,’ for cigars, Landfield
IBTOS8Y &8 (B0 kciese <c o v o » o ois o o005 os) s o SgefhoieRe 9,807
“*Baby's Bath Toilet Soap,”” for soap, Lib-

erty Soap Co 9,411
“Benj.

e 1 9,502
“Economy Cleaner.”” for a cleaning prepar;

tion, Bloss-Ellermann-Muhly Manufae-

tusing €05 50 . o S ETREES o . - T SRR 9,814
C“Ireeman’s  Face Powder,”’ for face pow-

der, W. D. Freeman...o.ooooiieinen.. 9,809
“King of Kings Cure,” for a medicine, 1

D] 0 00 o S G TSRO Y, 5 9,801
“\I.xltopuptuu- Gnm,”" for J.

W. Morrison, J1 ....................... 9,815
‘‘Non-Corresible Tube Dry Pewder Fire Ex-

tinguisher,”” for fire extinguishers, Non-

Corrosible Tube Dry Powder Fire 13x-

tinguisher Co. oot 9,820)
Oak Orchard Apples,”” for apples, Orleans

County Canning Co. .......oiiiuiie.. 9,819

“0ld Jamestown Ter Centenary Rye Whis-

key,”” for whisky, \White Bros.......... 9,804
“Onr Baby’s Bath Toilct Soap,”” for soap,

Liberty Soap Co. 9,810
“Prime Choice,'" for cig

LLARDIC GO. T . B - ol i e ofe e sgeies 9,805
“Red Lion Kidney Pills,”” for kidney pills,

W. T. Ballugh ........ccovieeeivnennns 9,799
**Rose's Mudlcm.nl Malt Whiskey,"” for whi

ky, R. M. Rose Company......cocevuen. 9,803
Nilver Star Tomatoes,”” for' tomatoes, Or-

leans County Canning Co.....oovveiennn. 9,818
**Sip Sap,” for wafers, Lafayctte Cracker &

Confectionery Co. ,..ovvevinvnnnnrannnn 9,816
*“*Smoky City Cleaner,’ o for a cleaning prep-

aration, Sauitary Chemieal Co......... 9,813
“Sweet Erin,”’ fer cigars, American Lithe-

graphie Co. . 9,806
“Tom Barrett,” for 9,808
“*Vanine

T. S. 9,800
Vim,”” 1

lerr Mereantile Ce. 9,817

PRINTS.

“Ameriean Leghorn,” for a poultry journal, .

D -G, G 1LY 1 e e e e G625
“Regal Mirrorgea) for boots amnd shoes,

Ruegal Shov Co. .......... T A i G26

A printed copy of the Bspecificatien and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this effice for 10 cents, provided the name and
numberr of the patent desired and the date be
given. Address Munn & Ce., 361 Broadway, New
York.

Canadian patents may new be ebtained by the in-
venters fer any of the inventions named in the fore-
going list. Ier terms and further particulars
uddress Munn & Co., 361 Breadway, New York.

NEW BOOKS, ETC.

ASSAYING AND METALLURGICAL ANALYSIS
FOR THE USE OF STUDENTS, CHEMISTS,
AND AssAvErs. By E. L. Rhead and
A. Humboldt Sexton, F. I. C, F. C. S.

London, New York, and Bombay:
Longmans, Green & Co. 8vo. Pp.
x, 431.

The authors inform us that in writing the
present work it was their object to provide
the student, chemist or assayer with a hand-
book sufficiently comprehensive to include the
greater part of the work likely to Dbe re
quired in the laboratory or assay office. Most
of the improved modern methods in general
use are included. The directions for work and
the descriptions of processes have been made
as concise as possible, to reduce the size of
the book. By including the chemical reactions
of the materials it has been sought to make
the reasons for the procedure clear. Chemical
explanations have even been given in great
length. Of the three parts in which the
hook is divided, the first is devoted to labor-
atory appliances, general processes; the second
considers the materials and products in which
a metal's estimation is commonly required, the
dry test, the methods of conducting dry as:
saying by fusion or otherwise, the methods of
dissolving substances and preparing solutions
for the determination of the metals and the
method for the gravimetric, volumetric and
calorimetric determination with the necessary
precautions ;: and the third is devoted to
metallurgical analysis.

ROMANCE oF NATURAL HISTORY.
Gosse. New York: New Amster-
dam Book Company. 1902. Pp. 348.

As its title indicates, this Dhook contains a
poetic treatment of a scientific subject. Tn-
stead of giving statistics which are harsh and
dry, the aunthor attempts an @sthetic exposition
of natural history. Ide does not always indi-
cate the emotion to De elicited but he has
sought to paint a series of pictures, the re-
flection of scenes and aspects in nature which
in his mind awaken poetic interest, leaving
them to do their proper work.

By P. H.
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SERIES”

This is the title of a series of books nf travel
andeducationissued by the Passenger Depart-

NEW YORK CENTRAL &
These small books are 11led with information

America—to trips to the islands of the sea and
around the world.
"I'hey also contain numerous illustrations and
new and accurate maps of the country described.
A copy of the 52 page Llustrated Cx
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Model Shop

complete working model
colleges.
tion samples ot patented articles.

The Franklin Model Shop.

Experimental work for inventors; any-

ng in metal froma siuie piece to a
pparatus tor

Exhinition models. Imroguc-
ne-
1 tools for making metal novelties.

Inventions perfected. Drawingsand de-
signs worked out, from inventors’ ideas.
Send for circular 9.

PARSELL & WEED,

129-131 West 3lst Street, New York

must be interestin
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mation in

which enumerates
Capital handbouk

1'GOM
105 Fulton KNt.,

TOOLS AS A TOPIC

Montgomery & Co.’s Tool Catalogue

fusely illustrated. Sent by mail for
2 cents. dlscount sheet, mclmled

wT00L
CATALBGUE

1g to every handi-
is a mine of infor-

thousands of tools. |
of reference. Pro- B

& _CO
\ew York (,ll).

EVANS’
'Vacuum Cap

Wil Make Halir Grow.
This ||nrlnm e will nassayre the sealp, and
force 1 hualthful cireulation, It will stop
hair frow falling out and restorz a normal
wth where live follicles exist, 1tis used
it ten ininutes eacl h night lefore retir-
i Price $:35.00, w! will be refunded
in fullif it does not satisfaetion with-
in thirty davs, For fbnll pirticulars address

!
EVANS VACUUM CAP CO.,
Fullerten Bldg. 8t. Louis, Mo.

LEAD PENCILS,
PENCILS, WRITI
RUBBER GOODS,

GRAND PRIZE

The tieid is
T
U unem anil womn
lnllller

ly e

78 Reade Street,

Salaries are large
i

AW FABER

Manufactory Established 1761.

COLORED PENCILS, SLATE
NG SLATES, INKS, STATIONERS
RULERS, ARTISTS' COLORS.

New York, N. Y.
Highest Award. PARIS. 1900.

of ils
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«s Buite 70, 90 Wahash Ave., Chivagn,
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to any address

Remoh Diamond Ring or

Stud, Solid-Gold 2
mountmgs,
both at $5.00.
by reglstered mail upou

ON EARTH.
log fully describing them
andewplammg how to order, mailed

NO

REMOH JEWELRY COMPANY, |
834 OLIVE STREET,

20TH CENTURY GUT

RE MOH DIAMONDS

rat 20th Century Cut

each

$3.00

Sent

ipt of rice. TH
I’I‘ATIONS

Our magnificent cata-

FREE

*ipon request
AGENTS WANTED.
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LOUIS, MO.

RIderAgenfsWanfed

£ no Del:r.er hlc,\rcle at an

n each town to take orders for our new
High Grade Guaranteed Bicycles,

\ New 71903 Models
. “‘Beliise,””
“Cossack,”” [ 810.75
“Siberian,” vy $12.75

complets

$8.75

»?” Bosd Racer $74,78
price

other make or el you want at
ird usual price. Choice of any
standard tires and hest equipment on

all our bicycles. Strongest guorantee.

We

C.0.D. to m{rungu!wm‘a cdvﬂsli?
b'¢-] FREE 'IBTAL

and. nl.low 10DA
re purchass is bindin
500 Gmd 2nd-hand Wheeis !ﬂ $8.
Hn far gur fres

‘-E [+[1 8 Depl. 59 c Ghlunn.

ASTERN (jRANITE RooFiNG @
IRVING BUILDING,
Nw Yorx. |

Omcumrcns oF
PERFECTED GRANITE ROOFING
WHICH HAS BEEN ADOPTED BY THE
LEADING RAILROADS, MANUFACTURERS. ARCHITECTS anp BUILDERS
AS THE STANDARD READY ROOFING.
QWRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES.

S O — R 0"

—WOOL FELT
WOOL FELT GRAMITE COMPOSITION
= —
W Magical Apparatus.
Grand Byouk Catalogue. Over 700 engravings,

25¢. Parlor T'ricks Catalogue, free.
MARTINKA & €O, Mfrs., 43 Sixth Ave., New York.
Circular free. Wond;e;ni -aulo_-

ﬁLEGRAPH matic teacher. & styi es ‘} f‘

Omnigraph Co., 52, 39 Cortlandt St.,
MATCH MACNHINERY.
We manufacture everything pertaining to the busi-
ness. The Very Latest Process. Ve will furnish
a manager or teach any purchnser the bumness.
F. W, MU Y&B
1118 Ashland Block, Cmcago, Ill

USA.

F. N. Roehrich & Co. Machinery

102 FULTON sTReeT, Designing,
NEW YORK. Mechanical

Telephone No. 2440-A Jonn, Dl‘anng.

\ | Experimental & Model Work

CW. dcndrice free. Wm. Gardam & Son.45-51 Rose St..N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chmer" E. Konu{slow&Bro 181 Seneca St. Cleve]and ()

MODEL AND EXPERIMENTAL WORK.

! Electrical and Mechantcal Instruments. Small Mach'y.

EDWARD KLEINSCHMIDT, 82 W. Broadway, New York.

DRYING MACHINES. 5 omrgs:

‘Hannibal, Mo.

PECIAL MANUFACTURING, SPEC. MACHINERY. MODELS
EXPERIMENTALW ORK.DIES anD STAMPING. PROM PT.
£ MACH. & STAMPING CO.970 HAMILTON ST.CLEVELAND. O

Dles Tools and ﬂ)ecml ‘Machines. Models
and Experimental Work. General Machine Wo
Pp. J. BENDER & SONS, Inc.. 87 Frankfory St, New\ ork

‘'THIS BEATS NEW JERSEY."
Charters procured under South Dakota laws for a few
dullars. Write for Corporation laws, blanks, by-laws
and forms to PHILIP LAWRENCE, late Ass’i Sec. of State,

Huron, 8. Dak. or Room K. £0th floor, 2% R'way, N. Y.

MODELS

LSTABLISHED /867 /

CHICAGO MODEL WOR S
HICAGO,

r FDRLAV {06y FDF Mnnm_wrx LrE

EVOLUTION OF THE AMERICAN LoO-
comotive.—By Herbert T. Walker. A valuable series
by a member of the National Railway Museum (Commit.
tee. The locomotive from 1825to date is described and
illustrated by careful drawings, great attention being
given to historicaj accuracy. 2] 1llnstmt10ns S(‘IEN~
TIFIC AMERICAN SUPPLEMENTS 1112 3. 14.
Price 18 cents each. KFor sale by Munn & Co. and all
newsdenlers

INVENTIONS DEVELOPED. §
WALTER K. FREEMAN, M.E.

Special machinery, electrical and chemical ap-
paratus made on short notice. Good accommo-
datons for inventors. 403 E. 231 8t., New York.

VOLNEY W. MASON & CO.,
Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I
BUILDERS 8 e eri s Morir Berortions dewel:

oped. THE FENN-SADLER MACH. (0., Har_tford. Conn
¥
SETEED, PR,

TYPE WHEELBS. MODELS & EXPERIMENTAL WORK. BMALL MACHINERY
OVELTIES & ETC. NEW YORK STENCIL WORKS 100 NAS3AU BY N.Y.

|CE 1A MACHINES, %nrln-s E;z-lnen. llrew pn’
NA ME PLATES—EMPLOYEE CHECKS
-KEY TAGS,BAGGAGE C'KS & BADGE
MUDEI. Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg .. Franklin Square, New York.
SOUTHERN RAILWAY
In Alabama, Georgia, Kentucky, Mississippl, North
é«‘w!gﬁa 16-page magazine, giving information about the
M. V. RICHARD!

THESCHWERDTLE STAMP CO.
;b_.STEEL STAMPS, LETTERS & FIGURES.
BRID ;
and Bottlers’ Machinery. THE VILTER

MFG, CO., 809 Clinton Street, Mllwnukel.‘ Wis,

‘,J;BOB BINS MFG.C0.58 KNEELAND ST.
SEND For CATALOGUE -*BOSTON, MASS,
& EXPERIMENTAL WORK.
For Manufacturing, Mining, Lumbering o r Farming on
Carolina South Carolina, Tennessee ana Virginia.
Write for mfom:atlon and a copy of the Sow shrm
S,
Land and Imlustrml Agent.
Washington, D. C.

AMERICAN, INC.

grate; burns wood or coal,

WM. G. WILLARD, Dept. 112,

I will Ship to any Station in the United States for

THE CELEBRATED

WILLARD STEEL RANGE$25'—0-U-

It has six 8-inch 1ids; 15-gallon rwervnir
wide. 12 ine. high : top cooking surface, : x36 ins.; lined t ruugr-cnr, with Ashestos: Duplex

Guaranteed in every repect ; weighs 400 Ibs, Write tor free
descriptive circular and testimorials, lx ﬁe ANT

large warming closet: oven 21 ins. deep, 17 insa

619-21 N. 4th Street, St. Louls, Mo.
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