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third edmon, revised and enlarged. It is well illus-
trated by diagrams and thele are many tables.

ENAMELS AND ENAMELING. By Paul
Rausdan.  London: Scott Greeu-
wool & Company. New York: D.
Van Nostrand Company. 1900. 8vo.
Pp. 188. Price $4.

The book is intended as an introduction to the pre-
paration and application of all kinds of enamels for
technical and artistic purposes for enamel makers,
workers in gold and silver and manufacturers of objects
ot art. Until recently the literature on enameling was
neglected, but with this book and the one by Cunyng-
hame the field seems to be adequately covered. The di-
rections are straight-forward and the formulas appear to
be excellent. Itisa book which can be safely recom-
mended. :

STUDIES FROM THE YALE PSYCHOLOGI-
CAL LABORATORY. Edited by Ed-
ward W. Seriptare, Ph.D. Researches
in Experiunental Phooz2tics. Obser-
vations on Rhythmiec Action. By
E. W.: Scriptare. Vol. V1I. 1599.
Octavo. Price $1.

Dr. Scripture has opened up an entirely new field in
psychological research. He hascriticilly studiedtalking
machine records of English poetry, and has shown us
that ir our coucepts of the elementary sounds of lan-
guage are not altogetaer wrong, they certainly need re-
vigion. Itis the opinion of Dr. Scripture that ¢ the cor-
rect concept of the English poetical line seems to be that
of a certain quantity of speech-sound distributed so as to

produce an effect equivalent to that of acertainnumber !
Our very ;
limited space prohibits an extensive review of Dr. Scrip- ;

of points of emphasis at definite intervals.”
ture’s work.

DYNAMO-ELECTRIC MACHINERY. Its
Construction, Design and Operation.

Direct Current Machines. By
Samuel Sheldon, A.M., Ph.D., as-
sisted by Hobart Mason, B S. New

York: D Van Nostrand Company.
1900. 12:vo0. Pp. 281. Price $2 5uner.

The book is intended to be used primarily in connec-
tion with instruction in electrical engineering institutions
fortechnical education. It is intended equally as much
fortheé general reaier who is looking for information
concerning dynamo-electric macbinery, of types dis-
cuseed, as well a8 a bouk of reference for engineers. The
author is Professor of Physics and Electrical Engineer-
ing in the Polytechnic Irstitute in Brooklyn, and has
been very successful as a teacher and & lecturer. He has
produced a most excellent book.

IRON CORROSION. ANTI-FOULING AND
ANTI-CORROSIVE PAINTS. By Lewis
Edgar Audes. London : Seott Green-
wood & Company. New York: D
Van Nostrand & Company. 1900.
8vo. Pp. 275. Price $4.

There is no more important subject with which the
civil and mechanical engineer has to deal than corrosion
of iron and steel and the methods of preventing it. The
author has done a signal service in preparing such a
comprehensive work upon the subject. Itis a unique
contribution to technical literature, and is a work which
we can heartily commend to all who are in any way en-
gaged in building iron and steel structures.

THE TESTING AND VALUATION OF RaAw
MATERIALS USED IN PAINT AND
COLCR MANUFACTURE. By W. W,
Jones, F.C.S. London: Seott Green-
wood & Cowpany. New York: D.
Van Nostraud Cowpany. 1900.
16mo. Pp. 88. Price $2 net.

This little fext-book is intended to supplement the
larger and more comprehensive works on the subject,
says the Preface, but at the same time it is filled with
most valuahle matter, which interesta all who are in any
way connected with the paint manufacturing industry.
The - various processes given have been selected from
numbers of others after many years of experience.

PREPARING FOR INDICATION. Practi-
eal Hionts. By Robert Grimshaw.
Second edition. New York: Practi-
cal Publishing Company. 1900.
18mo. Pp. 56. Price $1.

Nothing is nore annoying than for a mechanical en-
gineer to reach a plant, possibly far out in the country,
and find that the engine has to be drilled and the pipe
attached. The author prepared the little book before us
in order to obviate difficulties of thiz kind, and to show
how necessary connections should be made.

INTELLIGENCE IN PLANTS AND ANIMALS.
By Thowas G. Gentry, Sc.D. New
York: Doubleday, Page & Com-
pany. 1900. 8vo. Pp. 489. Price
$2 net.

The present volume i8 a new edition of the author's
privately printed “Soul and Immortality * and is filled
with most interesting animal stories. It is unusually im-
pressive. being a collection of strange and curious facts
from the lifeof animals and plants which feem to bear
out Mr. Gentry's claim for them «f a much higher order
of intelligence than is generally allowed them.

TEXT BoOK OF IMPORTANT MINERALS
AND RoCkKs. WITH TABLES FOR THE
DETERMINATION OF MINERALS. By
S. E. 'tillman. New York: John
Wiley & Sons. 1900. 8ve. Pp. 176.
Price $2.

This book is aslow outgrowth of ¢fforts to meet the
necessities ot the United States Military Academy for a
convenient text-book of important minerals and rocks.
The author has performed a difficult task in a veryac-
ceptable manner. The tablesare excellent, and tend to
afford a ready determination of rocks.
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; ance for losses 1§ horse power is about 100 watts.
: can divide this up as you please. If your current pres-
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Marine Iron Works.

thcago Catalogue free.
For hoisting engines. J. 8. Mundy, Newark, N. J.

** U. 3.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick 3ts., N. Y.

‘I'ne celebrated ‘** Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East138th Street, New York.

The best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, 4. Munn & Co., publishers, 361 Broadway, N. Y

¥ Send for new and compiete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDEN TS.

Names and Address must accompany all Jetters
or no attention will be paid thereto. This is for our
information and not for publicaiion.

References to former articles or answers should
give date of paper angd]mgf’ or number of question.

Inquiries not anawe in reasonable timeshould
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply 1o all either by letter
or in this department, each must teke his turn.

Buyers wishing to purchase auy article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

‘Selentitic American ‘iuBr]‘;llement.g referred

to may he had ct the office. e 10 cents each.
Book s referred to promptly supplied on receipt of
price.
Minerals sent for examination should be distinctly
marked or labeled.,

(8012) C. H. H. asks: 1. Could you give
me a receipt for transferring newspaper or other pictures
in which priunter’s ink is used, the same as letter copying is
done? A. Dissolve a stick of caustic potash in 20 fluid
ounces of water.
off the excess of water, apply plain uncalendered paper
and rub with a hard object. 2. Can I use copper-
plated sheet iron in an acetylene gas holder ? Would
there be any chemical action caused by the gas ? A. We
do not recommend copper in an acetylene generator.
Under certain conditions it may cause an explosive com-
compound to be generated. 8. Is there only one factory
in the United States for the manufacture of carbide for
making acetylene ? A, We believe there is only one. 4.
Is there any way of obtaining a fair quality of lubricating
oil from petroleum, having an asphaltum basis, without
distllation ¢ A, Petroleum and asphalt may make a
good tar lubricant for axles or other heavy machinery.

. We cannot suggest a method of manufacture.

(8013) I. H. M. asks: 1. Wish to build
a small dynamo about 14 horse power (4-pole type pre-
ferred). Can you give me dimensions ? Have you a Sup-
PLEMENT describing such a machine? A. See Sciex-
TIFIC AMERICAN, vol. 77, No. 11, price ten cents, 2. Is
the current of an mduction coil direct or alternating ?
A. An inductiou coil gives an interrupted curreut. By
the construction of the coil the current in the secondary
which would be produced hy the cloging of the primary
circuit is suppressed, that is, it does not produce any
spark. The spark is produced only when the primary
circuit is broken, hence the sparke are all in the same di-
rection. 3. Have you a SUPPLEMENT giving description
of an alternating current motor ? A No, except the one
referred to in answer above. 4. Can the small alternating
Jdynamos used in telephones be changed to direct by chang-

* ing armature connections ? A. Yes, by putting a com-

mutator upon the armature in place of the rings which
take off the current. 5. Would it be practicable to build
asmall 4-poledynamo with changeable connections, mak-
ing it both direct and alternating, for experimental work?
A. It would be better to build it with a commutator at
one end of the armature shaft and the rings al the other,
or else with hoth side by side at the same end. Then con-
uect the wires to either pair of brushes as you please.

(8014) I. C. T. asks: Is permanent
magnetism limited ? A. No; magnetism is not limited,
but the capacity of sleel to receive it is limited. 2. What
weight in soft iron would a permanent magnet weighing
100 pounds, magnetized as strong as possible, sustain ? A.

. We do not know. Heavy magnets do not support so

large loads relatively as lighter ones do. A 1 pound
Haarlem magnet has, it is said, supported 28 pounds. A
314 pound Haarlem magnet has Leld up 62 pounds.

. These are extraordinary results, which have not been

equaled elsewhere. See Thompson’s * Electromagnet,”
$6 by mail. A 100 pound laminated maguet might hold
up 100 to150 pounds. 3. With530 volts how many am-
peres would it require to run a 1,000 horse power motor ?
A. About 1,500 amperes. 4. Can, electric currents of
different voltage and different amperage be mixed to-
gether ? A. Yes; but it would not be a nice thing to do
if therewas any great variety in the voltages. 5. What
is the least voltage and least number of amperes re-
quired torun a 14 horse power motor ? A. With allow-
You

sure ie 10 volts, 10 amperes are required ; if 100 volts, 1
ampere is required.

(8015) G. K. D. writes: I wish to make
a so-called solar microscope for exhibition purposes. If
you can aid me in thie matter, I shall feel very thankful
to you. A. 'The solar microscopeis a very simple piece
of apparatus. It consists of a mirror outgide the window
of adarkened room, usually fastened to the shutter
through a hole in which the beam of light is reflected by
the mirror. The light then passes through a condensing
lens of 4 or 5 inchesin diameter and witha focal length |-
of 9 inches, The objective of the microscope is placed

near the focus of this condenser. The object to be
projected is supported in the proper position in front
of the objective, and the image is focused on the screen
beyond. The stand of the microscope ie not usually em-
ployed, rince its tube ie too long. It would cut off a part
or theimage from the screen, Noeyepiece is used. You
would better call upon the teacher of science in your
high school, who would show you the whole apparatus,
for there is probably one in the high school of your town.
The best description of the instrament is to be found in
Dolbear's ““ Art of Projecting,” price $2 by mail. Your
sketch would not answer the purpose. You could not
make otie of the size shown. A beam of light so large
when condensed on an object would melt it. Nothing
could stand it.

(8015 F. L. S. asks how a small Wims-
hurst machine is connected to a Holtz machine when
used to excite the Holtz machine? A. Connect the dis-
charging rods of the Wimshurt to the exciting brushes or
the armatures of the Holtz machine, When the Holtz
machine is charged, disconnect. A switch can be used
for connecting and disconnecting the Wimshurst excit-
ing machine.

(8017) W. O. M. asks: Will you please
inform me if the armature of the motor described in
SUuPPLEMENT 641 will do for a dynamo, provided it has
properly designed fields ?- If 8o, about what would the
current be in volts and amperes if fields were excited
from another source ? A. The motor of SUPPLEMENT
641 is a dynamo if power be applied to it to diive the
armature. It will give more current if the fields are ex-
cited from an external source ; probably about the same,
or nearly the same, current as is required to drive it as
a motor.

(8018) W. G. asks: 1. Are better re-
sults obtained by including Leyden jare in the circuit of
a Roentgen ray tube ? A. No Leyden jars are required
with an induction coil in operating an X-ray tube. With
a static machine the Leyden jars are required and are a
part of the machine, always in place when t# strong
spark diecharge is produced. 2. Is thin copper better
for the sectors of a Wimshurst than tin-foll and does it
decrease the output if air bubbles are underthem ? A.
Any metallic foll will answer for the sectors of a static
machine. One metal is as good as another for this use.
Aluminium would be preferable because of ite lightness
and its retention of its polish.” 8. Mention SUPPLEMENT
fully describing the new Wimshurst; one giving direc

i tions to build a machine of suitable size for amateur in-

. Barrel machine, J. 8. Wright, Jr

vestigations. A. We have a number of SUPPLEMENTS

Wet the printed matter with it, blot ‘upon the Wimshurst machine—Nos. 548, 584, 647, 914,

948, and 1131. Price ten cents each.
(8019) W. G. W. asks: Can a funda-

mental, when sounding, produce undertones as well as
overtones under any conditions ? If so, what are the
laws governing the same ? Can you tell me where I can

« btain a book which illustrates and describes in detail .

Chladni’s figures ¥ A. Fundamental tone alone cannot
produce any other tone except a body capable of sound-
ing in gympathy with its tone is near. Then the same
tone is produced by that body. The lower tones to
which you refer are probably combination tones, ¢ dif-
ference tones,” they have been called. You will find
them treated 1n Tyndali’s Lectures co Sound, price $2
by mail. Algo in Helmholtz’s Sensations of ‘Tone, price
$9.50, Chladni’s figzures are given in Tyndall’s book,
mentioned above.

TO INVENTORS,
An experience of over fifty years, and the prepara-

tion of more than one hundred thousand applications
for patents at home and abroad, enable us tounderstand

the laws and practice on both contments, and to possess . Drum toné sharpener, E. Boulanger

unequaled facihities for procuring patents everywhere

nopsis of the patent laws of the United States and
all oreign countries 1nay be had on application, and per-
gons contemplating the securing ot 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 extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
DECEMBER 18, 1900,

AND CACH BEARING THAT DATE.
LSee note at end of list about cupies of these patents.]

Adjustable hoop. J. H. Green.......cceeeueeeennnes

Aerating machine, liquid. W. Hill

Air compressor, H. M. Salser

Air compressors. regulator tur electr N
ated. E. M. Hewlett...... cooiiviiiiurinnnnnnnnns 664,086

Alarm. See Lew water alarm.

Amalgam press. A. Mackay

Ammunition clip, ¥. M. Garland 880
Annealing furnace, G. W. Pack 3
Armer plate, A. B. Donaldson. 533, 961
Atomzer, R. Morrill........ .. 6t 7
Autographic register, k. J. Nu 664,359

Axle relpmnng machine, vehicle,

tal. ...
Bnck pedaling brake, Anthony & Cu
Bag lock, telescomng Holman & Gangol
Bake pan. G. R. McMuilen........
BRarrel head, Copperfleld & Justic

4003
642

ned, M3
2L
663.866

20
664,282

Bath cabinet, vapor, G. W. Merke
Battery. See ‘Galvanic batter y. Primary battery.
Secondary battery.
Bearing for rolls. end Foley & Rogers........ ... 664.251
Bed. C. W. Santmyer............... . 6683934
Bedstead, A. F.Old.. . (64,094
Beer ceoler, A. Plawin..
Belt fastening. H. Hubbell
Bicycle. . G. K
Bicycle, O. J. Lawry...... ..
Bicyclebrake, J. W Johnson..
Bicycle brake, Lmdherg & Olson
Bicycle feot pump, W. H. Perkms
Bicycle suppert,
Blcy{frlessé pﬁleumauc cushwned seat post for, J.

Binder knetter. Gagnon & Joncas

Binder lock, C. H. Stoelting

Black nlate, or other sheets, manufacturing, W.
C. Cronemeyer.. .......

Boat keel, movable. A. E. Preston.

Body bmce, S. N. Fitzpsatrick

Boiler tube cleaner. W. D. Forsyth

Boot or shoe. R, Hormann..
Bnot or shoe polishing devme. 8. J. Mil
Bottle, N. W. Davis
Bottle cap. A. V. Whlteman .....
Bottle closure, Lockhart & Klein. 14,05
Bottle bolder. T. C. Bates........ . 664,117
Bottle, non-refillable, J A Beck . 63,952
Box for matches. clga.rettes. cngm‘e, confections,

etc., A.J. FredriBBOn....... ieesivenyiniinns ou 664,141
‘Brace. See Body brace,
Braid, Thun & JAN88N....c.ccceearnerresosrocacsss 664,064

1 Car. convertible dump. H. 8. Hart..

Braiding machine, Jonssen & Thun . 664,047
Brake, H. A. Denuey ............

Brake shoe, J. R. Caraweli.
Brick kilu, H. C. Dunn
Brick tfuck, J. M. Gunkle,..............
Bricklayer’s gage, McClellan & Heaton.
Broodirig and hen house. A. Markwell et al.

Brush, J. ¥. Mamford..
Bucket. .I Harth, Jt...
Buckle, L. . Friedénbe

Budding 1mplemeut W.
Building, ussembl

Buoy, bell, E. Smnh .........
Burner. See Gas burner. Hydro
Butter cutting appa.ra.tus. R. Kopp.
Button, collar, O. Yo

Button die, J. C. B

Butvon or stud, H. M. Larte 11.878
Button polishing machine, J. 664,101
Cake beating machine, N. Thomas... 663,942
Calcium carbid, manufacture of, J 64,75:
Calculating machme. H. J. Hanso 665,890
Call register or service meter circuit for switch-

board apparatus. G. K. Thompson.............. 664,191
Can. SeeCreaming can. Oil can.
Can flller, measuring, S. A. Berry . 664,075
Can ﬂlling machine, K. B. Fulton.. 64,142
Can opener, C. A. & O. Anderson..
Can opener, H. L. Bailey.... ......
Canal, pleasure G. W. Schofield.
Candle, W. R, EIliS..u.sreeerierennns

Car fender. P. B
Car heating devnce. F h' Coggin.
Car ventilation, W. E. Andrew.
Car ventilutor. W. K. Andrews..
Carpet renovator, J. 8. Thurman
Carriage body ¥. Menzer...........
Cartridge, A. Barrallon
Case. See Packing case.
Casein. making soluble, W. A. Hal
Cask pitching apparatus, Theurer & Beck
Chain, L
Chain, drive, W. H. Gates.
Chair. See Convertible chair. Massage chair.
Reclining chair.
Chuck, drill or bit. J. J (‘nppm . 664,127
Churn dasher. V. Trent........ 664,
Cigar bunching machme H. C. Greve.
Cleaner. See Boiler tube cleaner. Comb cleaner.
Clip. See Ammunition clip.
Clock electric, U. L. Collins......coviiuieiinannnan..
Clock lmons machme for making, 1" W. R. Mc-

90
66'4116

.. 664.318

. 664,009
. 664.161
664,256

Shirt, case

Clmh shearing machine, 1. H. Green
Clothes drying apparatus, E. . Ede.
Clutch, friction. De Dion & Bouton...
Cock. stop and waste, J. H. Johnson.
Cockroach trap, 'I. J. May
Coin holder, C. A. Herr..
Coke, wanufacturing, A.
Coliar, horse, A. B, Harris...
Column. Segmemal or secuon
Comb cleaner. J. H. Wheeler
Commutator, F. Kaefer]e.
Computing machine, H. J.
Concrete mixer. 8. P. McKelvey.
Conductors of the second class, s
ing, C. D. Raab
Contectioner’s pan llegre
Contact parts. system of non-:
l{iundhausen

Controller switch, N. Vance.. 664.195
Convertible chalr, H. H. Pane. . 864,09
Cceouking utensil, K. E. COrwin.......ceccveevasss vee. 664,314
Cooler. See Beer cooler.

Cooler, C. Strobel........ civiveees v eenveaneanensasn 664,186

Corn, devxce for separating germs from hulls of,

T GAUNE...vv.nnren.s
Corset, M A S. Golden
Corset. J. B. Rya
Corset mmchnb]e device, 8. Kernwein.
Counting mechanism, M. "J. Nordmann.....
Coupling. See Pipe coup]mg Railway f‘a.rnmze

coupling. Thill coupling. Vehicle hinge

coupling.

Crate, collapsible. C. T. Treadwell.................. g
Creaw or uther liquids. purifymg, H. E. Loyster. 664.:
Creaming can. J. M. Reeves.......cceeiveeenans ous
Crucible furnace, Emmerson & Ward.
Cultivator, J. 1. Morgan
Cultivater blade, 8. L.” Allen.
Curtain bangeradjuster, E. Manes
Curtain rod, H. 1\ Bﬂmwe]]
Cycle chain adjm1mem B. & J. B. Dunlop, Jr..
Cycle pump, autosnatic, W. Loehmger .............
Dental floss holder, W. C. Coryell... .
Dental floss holder.J. W. COWaAN....coiiviaiainnnnn
Die. See Button die.
Die vress feed attachment, A. J. Parker...........
Dls]l)]ﬂy table, revolving and adjastable, J. A.

CEEALL . ..ttt iiiiiiiies daaeeirneeeiaaaaas
Door check and closer, G. Ashle
Door er drawer equalizer, K. W.
Draft evener, M Feterer
Draft rigging, H. T. Krakau.
Draper slat protector, C. J. &
Draw gage. L. Alden, Jr
Drawer pull, A.Shepard...
Drier. See Retarydrier.
Drill. See Ratchet drill.
Drum, combined orchestra and band, E. Bou-

]anger
Drum rod.

ohey.

. 664,181

663.854
663855

Dyeing centrifugal. J. C. Hamer.
Egg boiler, P. J. Friel..
ltfector, hydrauhc M. mether .
Electric accumulator, P.-Murino.........
Electric circuit indicator, L. G. Woolley
Electric furnace, J. M. Morehead ........
Electric lighting appliance, A. Peters...
Electric machines, dynamo, J B. Entz
Electric machines. operating dynamo, W. L.
EmMmet...oooioviiiisriaaen vannn

Electric meter, E. 8. Halsey
Eiectric moter, altermmng current, E ’I‘homson
Electric switch. C. W. Scott.
Klectric connection, W. Gerhm‘ .................. om,
Electrical distribution system, C. P.[Steinmerz.

664,105, ti64.106
Electricity meter. Mordey & Fricker.............. 664,002

Elevator. See Graiu elevator.

Elevator, J. Hadfleld.. 41
Elevator gate, A. C. Booth, . 53
Elevator safety appliance, L. M. & M. F. Doty.... 66},i33

Elevators, means for preventing acmdems m.
Roth& Brooks....  ....ciioivieereness oo aaes 664,293

Enamel ware, omamemal Hughes & McGowan. 643 21

End gate. E. A. Henderson ohd,.bh

Eugine. See Gas engine. Gusolene engine. In-
ternal combustion engine. Pumping engine.
Rotary engine. Steam engine.

Engine iguiter, explosion, C. O. White............. 664,110
Engine igniter, gas or oil, A. T. Ott0........c0 «... 64,360
Entomological specimens. mount for, W. D. & R

L] ) T L6612
Evaporating apparatus. A. Denaeyer. 664 (015
Excavator, submarine, .J. E alsh... 664,010

HExercising apparatus, W. J. Bryon, J

Fare register, J. O. Sloan....... . 064,103
! Farrier’s knife, J. W. Polchow . 64,17
. Fastener, W. B. H. Dowse. 664.242

Faucet, A. O’Brien... 653, 97

Feed, manufacturmz catt .
Feed regulator. J. Hutchison
Feed trough. F. B. Dobensky
Fencing machine, wire. N. 8,
Fender. See Car fender.
Filter, E. A. Leland.. .
Filter bed, J. C. Wal
Filter scréen, acceaslble, H. Jewel
Fire alarm telegraph box. L. G. Woolley
Firearm. automatic, A. Burgess
Firearm lighting attachment,
Fire escape, T. F. Browder..
Kire escape, B. 8. Neelly.. ti6i3.9
Fireproof grain bin, e]evatot etc., E. V. Johnson bb4,dz.5
Fireproof grain bins, elevators,etc . construciion
of. K. V. Johnson 64324
Mreproof window. W. J. Larkin. . 664.356
Flood gate, Frank & Kuhlman
F]mg imoothmg and polishing machine, S. A
isho

. 664.280
664,196
664.088
GMﬂxb
63,956

Fly destroymg devnce< C. V. Cudhpp
Ferm, collapsiwle dress skirt, E. M. Case.
Furnace. e Annealing furnace. Crucible fur-
n-ce. Electric furnace. Ore roasting fur-
nace. Refuse consuming furnace.

Furnace, K, H. BeCKer.......... o0 tvveiiiinnn ooe 664,034
Gage. See Bricklayer’s gage Draw gage. Micro-
meter gage. Wn.ter
"Galvanic battery, C. B (‘htll"[lIl'li’h]
8,938. 664,008 to 664.008
Galvanic battery. 3. L. SloCUmM.......c.ccvvvirenennnn- (4. 362

Game table, W. H. Fullington..
Garment tastening device, J. P. Cooper
Garment hanger, J. C. Messinger......

Garment hunger. F. A, Stare.....
Gas apparatus, J. P. Johnston.........
Gas burner, ,uuluu \bls- P.G. Van Wie.
Gas engine, L .
Gas generator, acetylene, V. T. Weathers....... 664.029

(Continued on page 415)

663,675
661,212
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¥ FOR PlNB, ACCURATE WORK
] Send for Catalogue B.
SENECA FALLS MFG. CO.
698 Water Street,
Senea Falls, N.Y,,U.8.,

ICE YACHT BUILDING —COMPLETE

details for the construction of Ice Yachts, with mnny
illustrations, are contained in SUPPLEMENT Nos. 6
Y and 1253. Each number gives plans of
a dm’erem boat. Price 10 cents each. For sale by Munn
& Co. and by all uewsdea]ers
GINEZ FO

EN
LATHES
CASTINGS: Both GREYIRONand BRASS,

PATTERNS: woop and METAL, wade

from drawings and blue prints..

We manufacture castings and specialties of every
description and weizht and can build

,MACH!NE SHOP QUTFITS,
| OOLSANDSUPPL![S s
5EBA51|AN LATHE CQ'&P e inmaT 0.

' Harness pad former. J. A. Kramer..
- Harvestiog and shock forming mach

Your patterns, if :

necess ary., having a full equipped metal and wood pat- :
tern shop for this purpose. Send us your inquiries.
Prices right.

WEST SIDE FOUNDRY CO., TROY, NEW YORK.

Want Soms Tol Infirmation?

_ Allkinds of Machinists’ and Carpen-

b ters’ Tools—right up to the minute—

1 IO - are correctly described, explained and

S Bl illustrated in the new and revised
@A rHCl A edition of

MONTGOMERY & CO.'S
TOOL GATALOGUE.

A veritable Tool Encydo [Pem a, fully
indexed. ¥ull of solid and useful in-
3 ||F||[|'||T||n formation from cover to cover. A
o 2g)le’e education ahout Tools of all

klnds. BY mail for t8.
New York CIty

MONTGOMERY & 00., 105 Fulton S(

IT S|MPL|FIES DIFFICULT WORK
There are ms.uy unique features in
Hand and - Power Pipe
Threadin znndC tting Machine
It hasour Standard Adf)ustable Quick
Opening and Closing Die Head with
convenient ‘ cam ”’ movement. Five
Chasers, sét by.graduation toany size
needed. Can be released from Thread-
ing while in motion, openedto permit
pipe being cut and cosed mstant.ly
and posnlvely -Send for Catalogue.

THE MERRELL MAN

UFAC-
’l‘U ING CO., 3501 Curtlss St., 'l‘oledo, 0hlo.

BARNES’

FOR LIGHT WORK.
Has These Great Advantages:
The speed can be mstantlychanged from ¢ to 1600 without
nto%pmg or shifting belts. Power applied can be graduated
rive, with equal safety, the smallest or largest drills
‘within its range—a wonderful economy i time and great
savingm drill breakage.  §" Send for catalogue.
*'W. F. & JNO. BARNES CO.,
1999 Ruby Street, Rockford, Il_l

“The Autosparker”

enters the new year firmly in-
trenched in the bigbways of com-
merce. By its superior construc-
tion and its ability to dispense
with all batteries, it has h:come
recognized as the highest stand-’
ard for gas engine ignition kmown.

> MOTSINGER DEVICE MFG. CO.-
Pendleton, Indiana, U S. A.

NEW YANKEE
DRILL GRINDER.

Requires only ONE adjustment to grind any
size drill within range of the machine.

SIMPLEST, FASTEST AND BEST.

GageJawsand Calipersdone away with.
Saves time, breakage and wear of Drills.

WILMARTH & MORMAN CoO.,
153 Canal St., Grand Rapids, Mich., U.8.A,

To THOSE NEEDING
LIGHT POWER_~»

Machinists, Engineers, College
Students, Apprentices or Ama-
teurs will find it to their interest
to study and become familiar with
our designs for and completed En-
%uen a.nd Boilers which range

om 34 to 2 h. ‘p They are excel-
Jent models for the builders of
larger engines, being sclentifica ly
exact in every part. But their
also practically useful as
power for driving a small lathe or
printing press, a dynamo for three
or four lights, or five or six ceiling
fans. Horizontal and Vertical En-

ines. All steam ports cored in.

11 materials an d workmansh ip of
the highest class. (¥~ Nlustrated ! atalogue Free.

SIPP ELECTRIC AND MACHINE CO., PATERSON, N. J.

IMPROVED Mmruscupe for Projection

to unlock
standard
and change

also polari-
scope and
__ stamoscope.
| New series

Y tives, th
flat fleld, well lighted and clear t:leﬂmtionl Nsew sub-
stage condenser ona new system. Illustrated circular,
catalogue, etc. free.

_QUEEN & CO., 1010 Chestnut St. N Phlladelphla‘, Pa.

PERFECT PUMP POWER.

is attained only in the
TABER ROTARY PUMPS
& They are mechanical.
B simple and durable.Will
pump t or cold fluid,
thin orthick. Requlres
no skilled mechanic.  Most
Fower at least cost. All parts
nterchangeable. Made of
< lron. steel or bronze. Can he
driven by belt. motor or en-

Jlustrated Cata i
N.Y., U.S.A.

gine aetachmene. La

TABER PUMP CO., 3 Walls st., Buffalo,

New metal ;
track plate
with keys

instantly —!
combining |

! Grindstone disk supporting attachm

. J.
. Hair shedder, W. Herrick..

Gaslight extinguisher and electric sparker, com-
bined automatic. G. H. Lippmann...
Gasolene engine, C. O. .
Gate. See End gate. Flood g
Gearing, changeable speed and reversible fric-
tion, J. W. & O haver.........
Generator. See Gas generator.
Glasa ar&icl es. apparatus for manufacturing hol-
Glassware articles. apparatus for glazing and ﬂu-
ishing, A, Roemisch.........................
Globe. geographical time, G. W. Ramage.
Glove fastener affixing machine, A. F. Raymond.
Gloves, etc., forming sockets of separable fasten- 6

. 664,163
364,200

2

663,940

ers for, W. B. Dowse.
Gold separator, W. W. M. Hickey..
Golf practicing device, H. H. S rague
Governor, centrifugal. A. Schuize..
Grain ejevator, E. V. Johnson
Grain elevator, portable, H.
Grinding machine, F. E. Whi

tham...

Hanger. See Garment hang

oush.

Hat brim

Hat mourning band Burt & Har

Hat pouncing machine. W. H. Lyo!

Hay or load binder, F. t(:m'dner.
n

Hay press, E. R. gryant......

Hay sling, 80D......

Heat by combustion of fuel, generating, W. B.
Wilkinson...................... 664.304

Heater attachment, L. D. Wes
Heating apparatus, electrical, C Goblin.
Hitching device, horse, N. L. G
Hoist Jowering brake, W. S.
Hoisting machinery, H. C. Beh
Holder, J. Gibbs .
Hook. See Scaffold hook. Suspension hook.
Hoop. See Adjustable hoop.
Hopple, Gorringe & Read..
Horsesboe holder E. I, Meyer
Hose truck, C, F. W. Doehring..
Hotel register. C.E Elstner
House. See Brooding and hen house,
Hydrocarbon burrner, G. H. Larkin..
Incubator, J. B. Ranney
Indicator. See Electriccircuit indicator. Liquid
level indicator.
Insulator, R. H. Sterling
Insulator, electric, E. Risler.........
Internal combustion engine, J. Dougill.
Iron, SeeSoldering iron.
Ironing board, J. Herpel..............
Ironing table, G. Buss.. .
Jack. See Lifting js,ck
Joint. See Rail joint.
Keg, barrel, or cask, L W. Stran... ......
Key ring, W. F. Pee
Kiln. See Brick lu]u
Knife. See Farrier’s knife.
Knitting machine, circular. H. E. Harbaugh.......
Knitting machine, straight, H. A. Houseman,

,900, 663,901
Knitting machine yarn guide, H. I. Jones.. 64,27
Lace holder, shoe. B. P. Shepherd....... b
Lacing guide, L. A. Roberts................. 664,005
Ladle for molten metal, Waldburger & Smit 663,945

Ludles, power apparatus for removmg skull
from, Waldburger & S mith... .
Lamp cluteb, electric are, C. E. Harthan

Ls,mp %over 0r shade, incandescent, W. R. Kr

La.mp electric are, J. A. Brennan.
Lamp, nlght, C. Moeg ing..
Last, darniog, W. 11 Snyder...
Lathe, exto thrning, F. @. Sand
Lawn sprmkler, J L Tumv .
Leather punching machine, J We
Leg band. sea.]ed W. H. Smith
Lifting jack, J. T Ssnders
Lighting device, time, W. W.
Liquid levelmdleator A. Le Blanc.
Loading device, T. J. Prati

Lock. See Bag lock Bmd
Lock, J. A. Eastman..
Lock'and lateh, G. .
Lock tor safety deposn boxee. A. R. Fergusson
Loom clutch mechanism, M. A. Schmitt...........
Loom shedding cams, oil guard for, E. S. Stimp-

Loom. weftreplenishing, Cunniff & Draper
Low water alarm, F. Aldrich....... ...
Lubricating ap%aratus L. Serpollet
Lubricator, D.

Lubricator, E. McCoy..
Mail bag catcher and deliverer and railway ap-

pliance therefor, L. D. Jobes

Magsage chair, Johnston & Vanorman..
Measuring and regmermg apparatus,

JOhNBON... ... veiiiiiii i e 664,272
Measuring device, automatic. A. 8. Collins........ 664,349
Measuring instrument, F. E. King., ..... ... 664,276 °
Mechanical movement, W. K. Hadgman . 664,151
Mercerizing machine, A. Kertesz. ................. 664,275
Metal machine for making expanded G. A. Turn- o6t 193'
Metal ob]ects bﬁﬁu id press ure. shapln gand ‘em-

bossing, C. ber . 664,045
Metal, working, G. S. Merril . 664,891

Meter. See Electric meher
Micrometer gage, A. A. Bran
Micrometer gage, E. C. Clapp..
Microtome, A. Bec er......
Milker, cow, R
Mill. See Sawmill.
Mills, factories, etc., protective appliance for M.

Filectnclty meter.

. 664,120
. 664,211
. 664,118

0

. 664,331

Mirror, J. B. Williamson . 664,365

Mixer. See Concrete mixer.

Moistening device, 1'. J, Houtman. . 664,155
Mortising machine. E.'F. Meyer.. . 664,225
Motion, device for impairting rotary . 664,028
Motor. ' See Electric motor, Vehicle motor.

Motor control system. A. H. Armstron, 663,951
Motor switch, H. Geisenhoner. 664,080

Musi ¢ leaf turner, C. M. Wood
Napkin holder, J. W. Ensley

Nipple wrench, W. Earl, ,244
Nozzle tip, exhaust, F. 664,298
0Oil can, D. E. McDonald. 664,093
Oil stone, M. B. Hill.. 664,319
Oil tank and pump, B. 283
Opera glass, coin operated, W. B 664,343
Or e mi Xing machine, J. P. Schuch Jr L0
Ore roasting furnace, F. W. Holtman, 4.1
Ores, treating, H. Luckeubach ...... €63.914
Packing case, I. L. Hauser........ 4.

. L. Hau

gacking casefor Lableware. J.'Pettibone.
acking ring, K. E, Gallup

Psclkmz ring for piston rods. duplex. o. J Gnr-

Paint, h'éil't: insulating, J. Hommel...

Pan. See Bake pan. Confectioner’s pan. Pros-

Paper box, K- T. Crump............ccocvviiiinan.., 664,316
Paper box, C. Galle., 663,96
Paper damping machine, H. Manegold. 664,055
Paper feeding machine, C. A. Sturtevant. . 664.340
Paper perforator, C. Seofleld................ . 664,296
Passage closing device, coin controlled, S. E.
SUMBOM. .ot eeeriiiiiieeeeiieeeeeaannannanrennns 663.985
Paving, street, P.J. MOTal...... ..o..ovevniennann.n

sto 996
Phonograph record, T. B I.umben .. 664223
Piano action, H. R. Moo . 664,168
Piano, electrical, 8. K. Reyml ..... 664.004
Picture frame support, J. 1. Mumford . . 663.974
Plpe. cigar holder, and cigarette holder, combma-

tion, P, Fischer. . 664,139
Pipe coupling, F. Kaeferle.......... . 664,21
Pipe coupling, universal, .I R. Renift. . 664,29
Planter, cern, L. P. Grabam.......... . 664,264
Planter; seed, S. L. Allen . 664,
Plow, P. McNaughton .. 663.977
Plow, pulverizing, R. T. Glllespie........ .. 663,991
Plow'sod cutting attachment, F. Gardner. 664,254
Plow, wheeled, S. H. (INSMAD. . neversnnns . 664,109
Pocket, garment, R. Bartell........ 663.849
Polishing wheel, I.. Levett................ 663,912
Power transmitting machinery, J. Herbs.......... 663,895

Precious metals from their ores, extracting, J.

Schuch, Jr.. ..o vieie ceieriieeinnecensonn 664,060
Press. See Amaigam’ press "Hay press.

Press, F. H. Bancroft..............., RRTTIT I 663,847

Primary battery. L B. Schoenmehi........ . 1" 663,937
Printing in one or more colors, machine for.

_Bouvet & Fix . . 664,119

664.100

663,864

664.216

664.066

V3.428

663,905

663.868

664,069

Pumpu:uz enzlne 8t 663,910

Punch, C

E. Smith.
(Continued on page 616)

o the peuiley business it Rouly oeceaeary o
pive close attention to detalla and follow tha
wskinlons ln ouwr 20th CENTURY
RY BOOK. 1t tlninthe
=uturl whpd M weiild take 10 years to learm.
RELIABLE INCTBATURS AND BROQBERS »m wed sl cver the

. onod i S1 foresgn culotees, k malled un recript of 10e.

Rell.nh]e lncubator & Brooder Go. Box B 105 - Quincy, 1lis.

'D

No Bit in the Horse's Mouth.

Horsemen indorse this Bridle
becauseit is the hest for all horses.
1t prevents froching, lolling of the
tongue, etc. No more trouble with
sore mouths. The hardest pullers
driven with ease. Every lover of
the horseshould use it, because it
i8 humane. ed with
Strnns to Fit K I}n dle.

' Retail Best Grade Nlckel - $5.00

Retail Best Grade Enamel, 4.00
- Second Grade Nickel, - - - .70
! Second Grade Enamel, - - J.10}

If vour hardware or harness
dealers do not bave them write us.

Sent prepaid on receipt of retail price.

PORTER HUMANE BRIDLE CO.,
Dept. A, Sudbury Bulldlnz, Boston, Mass,

and GAS Engine

- burns KEROSENE
* cheaperand safer thangaso-
line. Automatic,simple, re-
liable. No electric battery
or flame used. Perfect regu-
o lation. Belted or directly
coupled to dynamo for elec-
" trlc lighting, charging stor-
 age batteries and all
power purboses.
@& Send for Catalogue.
A. MIETZ,
128-138 Morr S1., NEW YORK.

Markt&Co ,London. Hamburg,Pans

The ¢ Wolverine *’ Three Pdin
Cylinder Gasoline Ma- alugue-

rine Engine.
The only reversing and self-
starting gasoline engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute.
ly safe. Single, double and
triplemarine and stationary &
motors from ¥ to 30 H. P.
WOLVERINE

OR WORKS,
Grand Raplds, Mich.

Nelale's Pt e v

For Loading Ships from Docks and Warehouses
saving over 60 per cent in tice of loading. Bymeans

of this portable shl and warehouse Conveyor, any sack
or package cargo, that can be handled in asling, can be
put aboard ship as fast as it can be stowed and in an
unbroken condition.

means of this Electric Conveyor, flour, grain,

5! mcged goods, etc., can be delivered at the hatch at the |-

rate of 4,000 sacks per hour; and it does awaywith all
staging and hoisting.
orrespondence Wwiti shxg warehouse and stevedor-
| ing firms solicited, when photos and a full description
o the invention will be forwarded.
: Address Capt. W. McCABE, Stevedore,
Tacoma or Seattleq \Va.shlnzton.

51 YEARLY FOR REFAIRS
It has been found that it costs a
trifle lesa than $1 per year to keep
our Holsting g‘:nz’lﬂcs in
repair. That speaks well for
their superior make and
; durability, doesw’t it!4d
There is no more eco
or serviceable
engine made for mines,
iuarries, docks, ete,
luch cheaper than
steam. Both friction and
geared hoist 6 to150 h. p.
Weber Gas & Gnsohn

Telephones,

Hatgiery 105 puag

catmg and Hatel Work. Write us for
il prices, catalogue, etc., with testimonials
and references. . Estimates cheerfully
{ furnished.  Agents wanted.

THE SIMPLEX INTERIOR
TELEPHONE CO.,

431 Main St., Cincinnati, Ohio.

Reduced to the most
Efficient, Safest, Simple
and Economical Use.

We guarantee our machines per-
fectly automatic in action, to ex-
tract all the gas from the carbide,
, and absolutely no over production
i or loss of gas. Approved by the va-
rious Boa.rds of KFlre Underwriters.
Standard sizes 10 to 150 lights. Ex
clusive territory given to responsi-
ble agents. Correspond with

NIAGARA FALLS ACETYLENE GAS MACHINE CO.,
Niagara Falls. N. Y. and Canada.

ARTESIAN

Wells, Oiland Gas Welisdrilled
by contract to any depth from0
K t0.3000 feet. We also manufac-
ture and furnish everything re-
. quired to drill and complete
| : : same. Portable Horse Power
; and Mounted Steam Dnlli g
Machines for 100

Write us stating exact]y what
is required and send for illus-

trated catalogue. Address
PIEHCE WELL ENGINTERING AND SUPPLY Co,

- 1%‘ mernr STREKT. NEW YurK, U.S. A

GERE GASOLINI". ENGINES |
C

EST BOAT ENGINES MADE

B! N OATS

LR INF CA&TING& BOAT FRAMES

GEOHGERT YACHUGiNCH Whs,

Witn ane OF our ES i
MOMARCH l(ill

*zoaw.oo o
aNt up

o

¥y to 4% wamac ponEn

THACE CENTS
FOR CATALOGUR

GRAND RAPIDS GAS-EWGINE & YACHT {0 GRIND I!llli\'l-s

Porrs Bunan B,

Stateif you useside-check or overdraw. Agents Wanted. |

T ] of kerosene, or 6 times the lieht. 41 differ-

for luteriqr, ®hirt Line, Intercommuni- |

Williams®
Shaving Soap

I Bold everywhere, butsent by mail '| i
if your dealer does not supply you,
Williams’ Shaving Stick 25
fenuine Yankee Shavla

Sonp, 1 .
, Luxury Shavlng Tablet 25e. |
S\vl:)s Violet Shaving Cream

5
‘Willlams’ Shavi ng Soap 4
(Barbers’) 6 Round Cakes, 1 1b.
40c. Exquisite also for toilet.
‘Trial cake for twocent stamp.
THE J. B. WILLIAMS CO.
Glastonbury, Conn,

— ..

MOUSTAGHE

K mwsngzﬂ TRAINER

Trainy tocuetucho in i minutey for all
day, Nowthing. Rapi dgm]nr \u cnm- '
etition. darnis

B, $5 aD

BOUNER AFG, U0, 42 Sate, th:l.gn,ll'l. J\rrsa..

-

BEFORE.

FOR GOOD MUSIC

Buy Edison Records. Deslers evergwharg

hnve them, Ask for the RED ITAXT kind.
NUIN DISO. HONOGRAPHS

me 510 to $100. Cataloeues everywhere, all dealers.

Trade

mmm Mark,

Nat’l Phonograph Ce., 136 Fifth Av., New York

None genuine
Without this

"AGENTS WANTED to sell

THE STANDARD GAS LAMP.

A wonderful invention. 1-6 the expense

ent atyles. Retail from $ up. All brass.
Country people can now have lizht brichter
than electricity and cheaper than kerosene.
Can furnish t housands of testimonials trom
people usingthemoverayear. Agents coin-
ing money. Write for exclusive rerritory.
STANDARD GAS LAMP CO.,

118-120 Micbigan St., Cbic&go, m.
SHOPPING by o respans:bte sod

NEw YUR experinead lady.  Hend for cieenlar,

MMIts. LORD, 51 West 2ita Streest, Now York Gity,

L. HOLDEN
H SouTHBROADSE. PHILADELFHIA Pa,

EALED ICE MACHINES

CLHTiTIE AHMERICAN SEPT, 2. |34

'Che Scientific American
PUBLICATIONS FOR 1901.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

Scientific American (weekly), one year, $3.00
Scientific American Sugplement (weekly), one year, 5.00
Exqort Edition of the Scientific Amemcau (month»
y) in Spanish and En
Building Edition of
(monthly),

COMBINED RATES

in the United States, Canada, and Mexico.
Scientific American and Supplement, - 7.00
Scientific American and Bm ding Edmon 5.00
Scientlfic American, Scientitic Amerlcan Supple-
ment, and Building Edition,

TERMS To FOREIGN COUNTRIES.

The yearly subscription prices o f Scientific American
publications to foreign countri es are as fo]lows

Sote”
REGEALED

5EE HP:T EAGE

lish,
t, e 'Scientific Amerlcan

English
Manay. 1g/lone
8,

Scientific American (weekly), - - -$.00 016 5

Scientific American Supplement (weekly) 600 1 4 8
Building Edition of the Scientific Amer-

ican (montbly 300 012 4
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and English 3.00 012 4

ComBINED RATES TO FOREIGN COUNTRIES

Scientific American and Suﬁplement, - 8.50 11411
Scientlﬂc American and ulldmg Edi. 159
%clent,iﬁe American, Sclentific American

Supplement, and Building Edition, -11.00 2 5 2

0¥~ Proportionate Rates for Six Months.

The above rates include postage, which we pay.
wit by postal ur express money order, or draft to order 0!

I .MUNN & CO., 361 Broadway, New York.
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Seientific

In the Pay
Envelope

That's where our education
affects you.

We teach mechanics the theory
of their work; help misplaced peo-
ple to change their work’ enable
oun? people to support themselves
while learning a projession.

250,000 students and graduates in Mechanleal,
Eleetrical, Steam and Civll Engineering, Archliecture,
Telegraphy, Stenography, Book-keeping, ete. Writefor
circular and mention subject in which interested.
IXTERNATIONAL CORRESPONDENCE SCHOOLS,
Established 1891. Capital $1,500,000,

Box 942 Scranton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER ?”’

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Engineering, Steam Engi-
veering, Mechanical Dmmng at your home by mail.
lustitute indorsed by Thos,
ELECTRICAL F\(-l\ "1’

Dept. A, 240.242 W 28d §t., New \ork.

REVERSING STEAM TURBINE.—PAR-

son’s recently perfected turbine for boats. Illustrations
sbowing details. omamed in SCIEN'TIFNIC AMERICAN
S8upPPLEMENT, No, 1158, Price 10 cents, by mail, from
this offi ce, and from a.u newsdealers.

CUPIES THE s
CCUSF HONOR FAT

BUSINESS woR

] \rENI. \'ID! Iv“:l‘ i

ziaeswﬂ PREMIER mml E

SYRACUSE.N.X.

ARMATURE WINDING, RIGHT AND

Left Handed.—An important paper for all amateurs. 17
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT.
No. 1 139, price 10 cents. For sale by Munn & Co. and
all newsdealers. Send for catalocue.

Che Cypewriter Exchange

1% BarclaY NEW YORK
124 LaSalleSt., CHICAGO
38 Bromfield St., BOSTON
817 Wyandoite St..

KANSAS CITY MO.
209 North 9th St.

. LOUIS, MO.
432 Diamond S
I]'TSBURGH PA.

536 California St.,
SAN FRANCISCO CAL.
We will save you tmm 10
to 50% on T'ypewriters of ail makes. Sewl for Catalogue.

RESTFUL SLEEP

In Camp, on the Yacht and at ITome.

“Perfection” Air Mattresses,

CUSHIONS and PILLOWS.

Camp Mattress with Pillow attacbed. Also
showing Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.
B~ Send for Ilustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE, R. I.

AW FABER

Mannfactory Established 1761.

LEAD PENCILS, (COLORED PENCILS, SLATE
PENCILS, WRITING SLAT ES. SIEEL PENS,GOLD
PENS, INKS, PE NCIL CASES IN SILVER AND IN
GOLD, STTATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTIS'IS° MATERIALS.

78 Reade Street. - - - New York, N. V.

Paris Exposition. 1900. Grand Prize. Highest Award.

NICKEL

Electro-Plating
Apoaraws asd Matersal,
THE
Hanson & vanWinkle
co.,

-~ Newnark.N. J.
136 Liberty St., N. Y.
30 & 32 S.Canal St
Chicege.

Style 61.

our business card

Bend G’
for 16) p. 1900 catalogue.

Radiator cooling devnce. heat. F. C. Blake......... 663,851
Rail joint, A G. Heinle.. . 663,894
Rail joint. S. B. Wbarmn 6634.199
Ralls, means for cleaning tramway 0. Michaelis. 664.165
Railway carriage coupline. J, Willison............. 664,

Railway crossmg, 1. L. Kdwards.......
Railway rail connection, W. C. Gregg..............
Fettf@ylves. .o, .0 o el L e
Railway signal, J. \Vrigley.............c.coovnennnn..
Rni]wng signal wires, compensator for, B. Wood-
4T o 00000006 08 S oD EE FR e T D C00000Bat oAb a
Railway signaling device, R. B. Benjamin.
Railway switch, C. A. Dunn..
Railway switchb, S. £, Sbields
Railway s[zvlt(l:)h and means for operating same,

Railway switch, automatic, . D. Seibert. 664,247
Raillway system. electric, . B. Potter. 564.09
Railway tie, metallic, W. H. Hillyer............... 664,042
Ral]way track construction, metallic,
................................ 6r4.020
Ratcbetdnll W. 8. Halsey. 63,887
Razor, safet.y A. W. Scheuber. 664,177
Razorstropping device, F. Francis 664.252

Reclining chair, H. J. Jacob
Reel. See Yarn reel.
Refrigerator and milk cooler, combined, 8. S.
G5 100008000 0 o 0o 2 T OONTNE T o0 DCET R o KT
Refuse consuming furnace. W. J. Glen
Kegister. See Autographic register.
ter. Hotel register.

Ware regis:

T'elephone cail regis-
er.

Register, [. E. Kuhlman

Regulator. See FKeed regulator. Speed regula-
tor.
Rheostat, automatic, E. M. Hewlett,
ifle, . Nicbnlson..
Ring. See Key ring. P

Rod. See Curtainrod. Drum rod.
Rolling apparatus. sheet, W. C. Cronemeyer.
Rotarydrier, 'l'aylor & Kohn
Rotary engine, C. W. Hoffma:
Rotary engine, A. L. 8cudder..
Rotary engine. G. W. Whitebe
Roundabout system, A. D. \Ve
Rubber heel for sboes, W. W.
Saddle, harness, R. . \lurfh(z
Sab ceilar or flour dred e. utnam.
Snmmry appliance. A.
Sash fastener, G. E. Link.............
Saw filing macbme S. W. Gutridge.
Saw handie. J. Jett...........ooueannnn
Sawmill. band, E. E. Tbomas.........
Sawmill guide, band. E. E. T'bomas
Saw vise and tool basket handle, combination,
H. G WARDAU, TR Eiieise oo oooltless s s P miai »
Sawing machine, civcular, ¥. H. Ciement.
Sawing machine, scroll, 'l'. Curley.........
Scaffold hook. R. B. (-reznry.,........,....,..' ......
Screws. nuts. etc. from rough metal, machinery
for automatically manufacturing, \V. Reh ..
Seat. See Spring seat.
Secondarybattery, . W. iV, etherill................ 56
Separator. See old separator.
Sewage. etc., ejector for raising. fhone & Ault... 66
Sewing machine guide. G. lLasch
Sewing machine trimmer, . A. Kle
Sewing machines,gumming mechanism for book,
D. M. Smytb o
Sharpener. harrow disk, ‘[I'. L. Regester.
Sbeet metal ware. k*. Wiley.
Shell blank cuttimg macbme Kiad & Wurster..
Shirt case, L. W. Peddicord. ...........c.i..ea
Shutter. door or window. .1. G. Wilson
Shutter retainer. N. Martin_...........
Shutter worker, A. M. Burnbam.
Sign. L. Johnson................... 5
Sign, advertising, J. G. Hansen.......... ..........
Signal. See Railway signal.
Signal box auxiliary attachment, B. Oehmen. ...
Siphon filler and mineral water charger, J. H

. 664300
864047

Soap making app.lralu 5
Soidering iron, K. Buot
Soldering tool. F. G. Rnlel

Snood rexulator 1A, ‘N ash. .

H.026
Sprayer. kerosene, W. L. Demmg . 664237

Spraying apparatus agitator, W. 1. l)emma LS. 084,238
Spring for couches, seats, etc., A.'I'. Knorzer.... 684,031
Spring seat for chairs, sofas, wagon seats, etc.,

MDD, KIIMerR: .. g« « o S - oo v soe e oo 4,158
Sprinkler. See IL.awn sprinkler.
Stamp, rotary self inking, M. Tilden............... 663,944
Stand. See \Vashstand.
Starch and cattle food, making, T. Gaunt......... 664.257
sStarch, manufacture of, 1", Gaunt .................. 664,260

etc., in making,

Sm&ch stepamtmg germs,
Starch, treating grain in making, T. Gaunt.
Steam engine. P. Heubner..
Steam engine. V. LoefHer...
Steam generator, 'I'. K. Morrin
Stocking. C. J. §
Stokers. feedmg device for steam, F.

Stor{?blvemmg or marbling artificial,

. Co:
H.

KICDET. ..o ooieaaes i eeeias e eeeaanaans 6
Stop ‘mechanism. automatic. C. F. Van Dyke.
Submarine apparatus, A. von Hoffmann.
Suspension hook. G. A. Jencke et al......

Sweeper and dust gatberer, electric. C. Dufour.. 6n4 145

Switch. See Coutroller switcb, Klectric switch.
Motor switch. Railway switch.

Switch cap, electrical. G. B. Tbomas............... 664,189

Swilch stand lever locking mechanism, W. F. -
PROXE, 5. e oo o T eI R i R R s o o il e 53,906

Table.
table.

Tank. See Oil tank.
I'elegraph receiver, printing,.J. Burry
T'elegraphic instrument, H. 'I. Johnson
Telephone call register, \W. IL Barker.
1'elephone mouthpie

L. Lacey.......
Telvher system, J. H. & A. Pa
Tenon and mortise joint, . S
Tenpin alley. R. ¥, Downey
T'entering machine swing

Fearon.
Thermostat,
"Il“ll;‘:l coupling.

ill support, buuz , J. AY
Tie. Sepep!{mlway q’e.
‘T'ire plug macbine, K. L. Wilson..
Tile setting, Mueller & Langenbe
Tire armor, N
Tire bolt wrench, A. E. Groom..
Tire fastening, veblcle, W Holmes
Tire for cycles. etc.. 'I'. Bu .
Tires on ve}ﬁc]le wheels, devme for securing rub-

olm

See Display table. Game table. Ironing

ul .

. Jord 644,050
- J 664,016

614,249

664.327

664.306
664,169

Der AW HO e B TN, TR e e s ee e ee - 63.898
Tool, H. O. Breckenrldge .. 664,012
Toy, motor, J. H. Wbmnz .. 664,208
I'rack sander for locomotives, pneumatic, J. B.

B B @ A ST [l ie oBTeT: « » LT Bl TTolelelele « « 664,115
Trap. See Cockroach trap.

Tray for sample cases, lrunks etc. self aiJusL-

g, K. N, Upbam.. 66:4.363
Tricycle, J. I Andreen. . 664,231
Trough. See Feed trough.

Truck, car, C. Y. CATNAGAN.. ... fff . ceuoareanaanes 664,312

Tube. See Sounding tube.

Turbme compound reaction steam, J.C. Hender- e
............................................. 64,

Turret machine tool bolder, G. J. Winkle......... 664,344

Type forming machines, record strip perforator
for, T. Lanston
Typewriter, W. Beresford
Typewriting machine, L. S. Burridge.
Umbrella cover, R. W. Killmer.....................
Umbrella covers, chp for attaching, F. W. Car.

melich
Umbrellet stick, D _H. Watts
Valve, Grosse & L

Valve, check, T
Valve for trucks, safety. C.
Valve gear, W. 8. Halsey.... ...........
Valve, pumping engine, J. 8. Atkinson.. e
Valve, water cusblomnz tank, Milne & Snow.....
Valves, gri pping connection for infiation, T'romm-

litz & Gibbs 664.341
Vebicle brake, automatic, H. .. Bailey . 863,845
Vehic]e hinge coupling. detachable, H.

. 663,918

be
Vehlcle bitch brake. automatic,
Vehicle motor. J. W. KEisenhut|
Vehicle, motor, H. B. Berendse
Vehicle motor. W. Riddell.
Vebicle, motor driven, P. C.
Vehicle running gear, C. Heart
Vehicle steering apparatus, mo

croft..
Ventilator. See Car ventilator.
Vessel, compartmeut De Laucey & Ritte
Vise, pipe, H. }". Renper..............
Warp beaming machme 1). McTagga

A (Continued on page k19)

Anerican,

the sleep
splendid ﬁ

which is more rellable
than a steam engine,
and so mmple to oper-
ate that there is noth-
ing to it but **'I'he

of a Wheel.”

to all others.

26 Water Street,

THE OLD EGYPTIAN BOAT did well enough on
Nile, but It is little to be compared wi
ozier Launch of to-day propelled by

Ourl901 advance Catalogue tells all about
it. Write for it, inclosing five 2c. stamps.

THE LOZIER MOTOR CO.,

PLATTSBURGH, N.

DECEMBER 29, 1900.

GAS
ENGINE

The cylmder oiler automatically sprays the piston at.every stroke. The hot air
Jacket surrounding the MuiHer furnishes warm, d

under all conditions of temperature or moisture.
cylinder head, and exhaust pipe, preventing burned fingers.
eatures that put the l.azier Motor in a class of its own, and make it infinitely superior

ry air for properly vaporizing the gasoline
The water Jacket surrounds the cylinder,
These are some of the exclusive

Y.

DICKERMAN’S
DURABLE DESKS

Don’t buy until you get our catalogue—
100 pages of money saving values.
AMERICAN STORE STOOL CO., 33 Howard St., NewYork

SHOE BLACKING. —_FORMULAS FOR
liquid and solid blsckm are fiven in SOPPLEMENT
Nos. 1213 and 12 ice 10 cents each. For sale
by Munn & Co. and all newsdealers.

NO C HMANCES
Taken with our engines, a8 we allow every respunsible
arty to try it on his work before making vayment.
W E are sure of our engines,and YOU aresurebefore

’l‘e?] s your work, and we will tell you tbe best way
todo l'i:’, if youdon t need one, write us who does
H. 1.

The Pipe of the Century.

THE.. ‘“ MALLINCKRODT = PATENT

NICOTINE ABSORBENT AND VENTILATED SMOKING
PIPE IS THE ONLY PIPE FIT FOR A
GENTLEMAN’S USE.

You may appreciate the exquisite flavor and taste
of a good smoking tobacco, but you can never have that
enjoyment w:th a dirty, fovl-smelling pipe, thoroughly
saturated with poisonous nicotine juiceg, so bitter and
disgurting te the taste. Tbis is efectually remedied in
the * Mallinckradt’ where the juices are completely ab-
sorbed before reaching the month, and assuring a cool,
cleanand healthy smoke. Money refunded if not satis-
factory. Pipea from 30 to 50 cents each. according to
size and finish. Over 100,000 sold in 1899 alone.

Send forillustrated circular “*S. A.”” with prices.

THE HARVEY & WATTS CO.,
2175 Canal Street, N. Y. Station E, Philadeiphia.

ROTARY PUMPS AND ENGINES.

Their Originand Development.—An important series of
papers giving a bistorical resume of the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of

H“mm and engines. 88 illustrations. Contained in
SUPPLEMENTS 1 108, 11140, 1111, Price 10 cents
each. Forsale by Munn & Co. and all newsdealers.

BEQUEATHS
TO ITS’
SUCCESSOR

THE IMPROVED
[Xemington

Typewrlter

'AMARVELOF
MECHANICAL
ACHIEVEMENT.

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, New York.

# IEPHYR MAGNESIA

PLASTIC COVERING.

Unequaled as a non-conductor of heat for use on all
asteamand fire heated surtaces.

Guaranteed to cover 40 square feet, flat surface, 1 inch
thick, and weighs only 60 pounds per

Magnesia Asbestos Moulded Sectional Covering,
Felted Asbestos Air Cell Sectional Covering,
Wool Felt Sectional Coverings,

~ Asbestos Cement. and a complete line of insulat-
ing materials of all kinds. For prices address

THE CORK FLOOR AND TILE CO.
139 Congress Street, Boston, Mass.

It Your Eye Could See

the filth that nasses through or-
dinary water faucets you would
be alarmed and disgusted. T'hese
germs are the cause of most dis-
eases. Pure water would prevent
them and perfecily pure water
can be produced only by using
the widely celebrated

Berkefeld Filter,

which is constructed on the most scien-
tific and bygienic principle. Kasy to
clean and care for. Rapid filtration.
One gallon of pure water in 4 minutes.

Berkefeld Filter Co., 2 Cedar St., New York.

The Progress of Invention In the 19th Gentury

By EDWARD W. BYRN, A.M.

Large Octavo, 480 pages, 300 illustrations.

Price $3.00. Half red morocco, gilt top, $4.00.

By mail, postpaid, to any country in the world.

ZHENEw Book BCE .Y(\\\

MynNE Cao., Pustiswesa
J 61 BRoaorAv, N,

will find here just the concise rés mé of many recent dlscoveries that they ne
“1THE RAILWAY AGE” says,

princi

’,

intended to be covered.”

have been unable to keep up with the bewil
of science in recent years ne&)nhhshed by the periodica: press

THE new volume, which worthily celebrates the close of the
century, as far as the arts and sciences are concerned, has been
met withthe warmest praise by both reviewers and readers.
book is scholarly and interesting, and records and describes all the
more important developments of the useful arts which character-
ize the period.
tically every great event during the century.
spectus will be sent to any address on application.

The following are brief extracts from the many reviews, and
give some idea of how the book has been received :

“THE ENGINEER
printed and well got ten i
task aad has carried it out in a praiseworthy fasbion. There Is

bardly an invention or an improvement made during the cen-
tury of which notice of some sort is not made.”

“THE BROOKLYN EAGLE” savs
well informed on tbe subfect
the genius that has made the nineteenth the crown of tbe cens
turies, will be sure to want access to this volume. * * Mr.
Byrn deals with his subject in a masterly manner.”

*THE RATLWAY AND EXGINEERING REVIEW " says, *“ The bogkis well
written and interesting, and presentsin Acreditable form the
great scientific and engineering achievements ot the century.”

“AMERICAN MACHINIST” says, * It gives mtlonal descriptions of the

The

In a chronological tahle mention is made of prac-
An illustrated pro-

of London, says, “In this velume, whick is nicely

, the author has attempted a heavy

‘ EverY student who desires to be
of invention orto be familiar with

les of tbe inventions included. mw& we fancy, who

ering progress

“Tbls review of inventions which bave had their wceptlon and development
within the nineteenth century is very timely and aPPears to be a complete review of the subjects

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique 1dtimely publication,

MUNN & CO., Publishers, Seientific American 0ffice, 361 B'way, New York,
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%}‘gﬂ"‘ev evaegl se 1 Hoaven hot%gra b of 9] | Meter, electricity, new. ..391 . port R)yal, ahandonment 162 - Simplon tunne ), heat. 811- Turfas fuel.. . 283
Rt  Seott Hoavens. the, in December 339 | Meter. telephune, *312 - ports, Eurdpean, traffic. 194 - Six Nations villa ‘428 Tu-ke, elephants’..... . 200
Enmin%.sml-]achlon cotte Hiohborn, Con<tructor. retired.. 35 | MeLric system in Coneress. - Post office, United State: 1. 166 Skin disease, light cure, . 188" Twins, Xinhog‘ﬂmu! ...... 2361
Engineerind competi A Houk and 1:dder, electrio ... Metric system In Russia.. . 330, Potashsoap ........... .. 394 - Skin-shedding...... . 2100 Typewriter, UnderwoGd. ... *5%
gineering competition, mer Horse operating table . . etric units ﬁbbrevmtlon 156 pottery, American . . ...728  Skirts, se%ﬂ? - -1
. etrology ome.. ... . PPouchin . . . Slate, artificial.s..... .
Ene neermz ?onzreBS. Proposed 398 ﬁﬂfse s;?tk%elisc(gcum Afric ﬂqk condensed, wafers of % Poultry Emsers. fmportant to i 8naiis. limestene mercing . 62 v
Engineering feat, clever.......... 290 uolebcx A el L TOUINE . 0es- et vaas : Powder, smokeless, safety.. i 8nap-hook. harness, . *43 '
Engineering methods, Amegécm‘] H oo e o, horta \mw:mkee. arufser ... 3028 | power distributlon. electric. . | Sneeze-wood, . . 262 Vanillin .
Engineering notes... .. «:il. 4 '159 H e e s E’tnn Mine disasters....... Power, horse, at EXpositio 23 Snow plows, locomotive #1@ - Varlag, tHaltrip...........
3{5 103. 135, 161, 167. 183, o : Hudroxgetéa"syrmze . 29 Mine, iron, greates Power plantat Exposition *73 ' Soap, ptash.. . 394] Vebicles. electric, Woods’.
: 284, M7, 263, 219, 295, 4 y 165 | Mines, Chinese, hand iabo: ]94. Power plant, Massena., +310  Bocket for incandesc. Jamps ..'356 Vessel, emhnﬁlnew em of..

359, 318 Hydroxylamine, free
Engmeering work on Danube. ...*164
Enzraving apparatus, electru... ¥

Mming congresy, interpat.

. 106 | Soda water fountain abroad.. Ve‘sels,wnr, gh s
%};{nz exbipit, Thaited Stgtes. ..

eed
'7 311 | Sodium and potass. amalgams. . 2151| Vesuvius, erupt. threatened
- 11

[ Power plant, metropolltan
Power, water, distant..

! ng product, Great Britain 7 . Printing, electric . . .. 324 Soat, chemistry of Viaduct, Kingua............ 8262
%ngrawng. le]]elgtru... 1 Mining, soft coal nnn_: process, photo . 240 Sounds, produg;ion of _ 963 Viaduct, River:de Drive . 38
Engvavmg. a t rone ceos Mississippi River mouth nts, phosphorescent. . 45 South golar expeditjon.. . 279 V- aduct, steel Burmah . 8
wm&e]upe m -istener, Ice babit in Great Britain........ 118 | Mites, blacking..... ...... nts, bromide, tBing. ..... . 408 ' Spark discharge, acceleration.. iagrupl h
Er' u, .uins of . Idaho, irrigati .n of....... ........ #149 | Models in pa]ace of Austna. nts. platinum, d1ecolorer. . 48 ' Sectroscope, echelo lon, unproved ) l Vihrumons. in wetnhmnf
Elc'g‘t)]xl" a popular. Imports and exp. of the world.. 386 | Moissan, experiments of... ze, Pollak, the... . Spectrum of radiu . 210 Village, Six Nations
Bthnology at ban- At B indian, substitute for term...... 20| Moldavite . ........... zes. Nobel. . &r, jmperial tombs .2 216 Violet scent..

Europe to Amerioa overian ndians white..... .......... . -*107| Mongoose and snake bite.... .. 118 : Prizes sugar machinery,. kfer Sile rodncing. . '+133 | Viper, torpedoboat.. ...
Euf) tﬁ% . Coram R ndicds.. ... 87| Monit.r Wyoming......... "‘23’| Projection, stereographic - . Spiders vs. telepraph wire 87 . Volcanoes, New Zealand.
EX 1bition, c]er%mw ussia - Indigo in Caml . ... 269| Mono-rajl for !ngh speed -:242 | Propeller replaced at ses . Springs, spiral, car, old ... 43 Vulcanizing press........
o, Aettr e g n v g Moncall rad | ErOler SSh aics e T BTy Vuleaniziog rubber, Fusd
2 1 3 i . . ontan waX....... .. .. . Propeller shafts, breakage qulbb, E. R., death o
Fxhlitlon glt':; nat. Chicag nsect strutegy 150 | Monument to Ruskin.. . 288 | Progperity, maritime. Gt Brit,.. 247~ Stage effects in Ben Hur 9 w
Brabitors § %0 ward o Insects, uses o; 267 | Mooring device......... 217! Proving ground. U. 8. navnl '401, m syx rways, inclined, New York g8
Bxh rs.t rtne, g e Insurance sbrlke] . 391 Mooring device, new..... . 10 | pump. centrfu . ta; -wnyvvtl‘ﬂvellnﬂ- hesi L I s, milit: 313
F‘zmlar.men fs1 add?tn t 5 nvasion, the yellow 186 | Morse, Prof. residence of. T3 bump, rotary, mu take bolder, Cowan’s. Wason 3 mlc ‘:ri')a'i ‘]- AN 4
Eiplg.mn o reg] ergtul:é SFLn nvention, another.. 194§ Mosaic in wood... ...... *344 ° Pumps, fire, electric. - Star in Aqm[a NEF..... . 40 ; Wgﬁ?‘?é.rﬂ%lot. mler. 16
Explosives, remperature of ... uvention' probabiy lo 375 | Mosquitoes. facts regnrd & ... 162 puppet show. .*209  Starch grains. layers of . - o6, o i it : 5
xpedition, Nor ¢! nvention, progress of. MosquitQes, malarial.. 3 : Static machine, spark dischatge.*2i4| War signals with Kites. .
Expedition, Peary. news of ... nventions recently pa . Moth, patry .... ..... 250 - Station, central, traveling | War vessels, bigh speed. 82
Bxpurts and imps. of the worid.. 33%5 28, 44, 60, 76 3, 108, 124, 140, Moths, Leach coliectio 315 Q : Statue of Lafayette 43 | gﬂs 'ng m’“‘“}nef- ot
E,}tposn n aw:r;] As ...... *3'29”*361 152%81 , 189, 2046' 220, 236 252, Motor car test. propose 490 : : Bteam automobile. Wﬂite, 18pO* él[ Oh Par;s
Exp sition, Pan-Americin* , 284, 300, 316, 833 347, 363, Motor for automobiles. 71 | Quartz thermometers............. 4, Steam engine, hom. ater Gan coonom prod
xousition, Parie, . 88, 42 *ws ,,184 : 879, 3%, 413 | Motor for electric vehic 389 ! Steam. superbeated, - Water gag. econofy produ
Inventions, sugar, wanted .. ... 3% | Motor, current. + uszkar. 1 Steamsbip competit 290 - ater indicator, simple. .
Exp sition, Parls, awards nventor, tip from a,............ 182 [ Motor cvcle, Marsb. R | Steamsbip construction 31, Waterlevel, simple................ 229
18X ,081tion, Paris, close Of........ 337 nventors, tips for. . 42| Motor, electric. .- - Steamship, up-to-date 50 | Water measurement, C°l°"”‘d° 85
Expositi.n, Paris, notes.’) i8, 45, O v vvunevnnns " 15| Motor electrio. simp Haces, dying, §. Amer.. - Steamships, clectricity Watermotor, a cheap ..*395
54,103, 115 1ron, action of carb, woid - . 269 | Motor haulage, garden. Radiography, improveme, teamships, German, burn *21 | Watermoter, novel..
ron and steel, carriage of . ... 218 | Motor. a recharging. 389 | Radium, atomic weigbt o teamsbips, present and futui o8y, Water motor, r?lllrtom%
r ron and steel ¢ rrosion... . 24 | Motor, steam turbine 216 | Radium, radmtions of teel, American, In Eneland 391 | Water power,, dis mi]
ron and Steel Institute. . 387 | Motor, stora e battery. 102 | Radium’ spegtrum ot. teel'and iron, cerriage of T o Dy ptRar Y Ofl(
Faces, false, Industry ..... 198 Iron mine, the greatest.. - 88 | Motor, water, cheap. . .*39 | Rafts, lumber, Oregon | Steel and iron correslon 214 Water supply of tew Vor
Fans, au--du'-er-tmg devi *12 1ron, molten, carloads of - - 889 | Motor. water, railroad *116 | Rail-breaker, a. Steel, nickel, recalescen 199 Water, Ollana’s fight With.
Fan:. whittled. *2;3 Iron, selenites of....... - 90 Motor, wind or water.. -.-*391 | Rail joints and nomes sreel process, new.... .. .. 215 Waxﬁ montan PR
Ferry, tenm, Uopenhag, 279 Iron works, Kripy 165 Motars, induction...... .. 19| Rail rolling process, 11 | Bteel, tool....... .. %8 Weeds, sea use o
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Ualuable = Books !

FFEF

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

I'u1s is a book full of
interest and value for
‘I'ewcbers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. 1his splendid
work gives young and
old scmething worthy
of thought. It bas in-
tluenced thousands of
men in the chcice of a
carcer. It wili give any-
one, young or oid, in-
formation that will en-
able him to compre-
bend the great im-
provements of the day.
It furnishes sugges-
tions for hours of in- %
structive recreation.

20th eclition. Revised and enlarged. 914 pages.
illus. I‘leunntly bound in cloth.
puid. 84,003 Half Morocco, 85.0

820
r\ce. by mail, post-

THE SCIENTIFIC AMERICAN
Cyclopedia of Receipts,

¥ .
Notes and Queries.

Edited by ALL'ERT A. HOPKINS.

12,500 Receipts. 735 Pages.

This splendid
work contains a
careful compila-
tion of the most
useful Receipts
and Replies given
in the Notes and
Queries of corre-
spondents as pub-
lisbed in the Scr-
ENTIFIC AMERI-
CAN during the
{)ast ﬂtty years.
ogeth with
many valua.ble
and important ad-
citions. Over
12,000 selected
Receipts are here
collected; nearly
every branch of
the useful arts be-
ing represemed
It is by far tbe
most comprehen-
ive volume of the
kind ever placed
before tbe public.

Price $5 in cloth; 86 in sbeep; $6.50 in balf mo-
rocco; postpaid.

AN AMERICAN BOOK ON
Horseless Vehicles, Automobiles
and Motor Cycles.

Operated by Steax. Hydro-Carhon, Electric and
Pneumatic Motors.

By GARDNER D. HISCOX, M. E.

r * Gas, Gusolene and @il Vapor Engires,”
R n nd ‘F!l:('hutu(ul Movements, Devicen
and Applinnces.”

Price $3.00 POSTPAID.

Thiswork is written on a bruad basis, and comprises
in its scope a fuli illustrated description with details of
the progress and mauufacturing advance of one of the

most important innovations of the tiines, contributin
tc. the pleasure and business convewence of mankind.

T'he wake.upandmanagement of Automobile V ehicles
of all kinds is liberally treated,and in 8 way that will be
appreciated by those who are rvachlng out for a better
knowledge of tbe new erain locomotion.

‘Tbe book is up to date and very fully illustrated with
various types of Horseless carriages, ‘Automobiles and
Motor Lycfes, with details of the same.

Large S8voe. About 400 puges.

Illustrated.

Very Fully

A Complete Electrical Library.
By ProO¥. T. O'CONOR SLOANE.

An ine xpensive library
of the best houoks on
Klectricity. Put up in a
neat folding box,as
shown in cut. IKor the
student. the amateur, the
workshop,-the. elactrical
engineer, schools and
coheges. Comprising five
books, as follows:
Arithmetic of Electricity

138 pages, . . $1.00
Flectric 'foy Making, 140

DRLES, . - o gﬁl..“
How to Become a Sue-

cesstu Electrician, 189

pages, . . . . . £L00
Standard Electrical Dic-

tionary, 682 pages, $3.60
Kiectricity Simphﬁed 158 Five volumes, 1,300 Dages.
pages, . . $1.00 and over 450 llustralions.

A valuable and indispensable addition to every library.

Our Great Snecial Ofter.—We will send prepaid
the above five volumes, handsomely bound in blue cloth,
with silver lettering, and inclosed in a neat fnhlmﬂbnx
as shown in the illustration, at the Special Red duced
Price of $5.00 for the co‘%plete set. The regular
price of the five volumes is $

MAdIC

Stage llusions and Scientific Diver-
sions, including Trick Photography.

This work appeals to
old and young alike. and
it is one of the most at-
tractive holiday books of
tbe year. Tbe illusions
are illustrated by the
highest class of engrav-
ings, and the exposés of
the tricks are. in many
cases, furnished by tbe
prestidigitateurs them-
selves. Conjuring, lnrge
stage illusions, fire-eai-
ing, 8 w o r d-swallowing,
ventriloquism mental
magic, uncient macric,
automata, curious toys,
stage effects, photograph-
ic tricks,atnd the projec-
tion of moving photo-
graphs are all well de-
scrihed and illustrated.
making a bandsome vOI-
ume. Itistastefully

rinted and bound. Ac-

nowledged by the pro-
fessmn to be t "e Bl.und-

et ALY

rd
By A. A.HOPKIYS. 5pa,goa. 420|11us Prlce

&~ Full descriptive circwlars of above books will be mailed
frec wpon application.

MUNN & CO., Publishers,
36| BROADWAY, NEW YORK.

Srientific

Amevican,

Washboard, G. W. Chatters. Sr....
‘Washing m&cbme. A. A. Casler..
Washstand, W. 8. Hamm
Water gare, E. Engels..
Water wheel izoveruor, A. Schulze
Weighing machine. E. 1. Cook..
Weighing machine, A. Crwford.. . b,
W eighing machine, coin controlled B H Cook..
Wheel. See I’olishing wheel.
Wincb, IR, A. McLeod
Wire splicing machine. W. k. Kint.zing.
Woodworking macbine, P. P. Bostwick
Work support, K. Dawson 0
Wrench. See |nple wrench. Tire bolt wrench
Wrench. L. H
Yarn reel. M 3. Nnrdmann.
Yoke, neck. T. De la Mare....
Zitc, recovering, C. Hoepfner...... ooooooo

DESIGNS.

Air cushion, Meinecke & Hogan. ..
Bunion or corn shield. J..l. Georges
Car coupling cam block. P. Hien
Car coupling draw head. P. Hien
Car coupling knuckle, P. Hien.
Car coupling lifting pin, P. Hiel
Car coupling litting pin lock. P,
Car coupling iocking pin, P. Hien..
Car couplings, ﬁllmg block and suppo
acting dogs for. . Hien
Car couplings, ET.lVlt\ acting dog for, P. Hie
Chandelier. I.. S. Pfouts
Cribbage bO‘ll‘d I’. J. Doyle.
Cycle frame. momr G. 1). Green.
Digplay [‘.ACK W . McRay....... .
FKinger ring, 8. fmldney
Game board, F. G. Kaelin..
Hair retainer. W. S. Bechtold
Hook, hame, W. H. Hayden
Hydroc.n"bon burner top plate, J.
Jar wrench. fruit. R. Howell
Knife handle. G. M. Landers.
Lubricator pump body, B.1vor
Match safe. H. D. Gardy..........
Micrometer gage fmme, L 8. Starrett
Nail, hoop, €. W. Eva
Pen'rack. O. R. Lnnker
Sad iron, H. E.Asbur{' 8
Qauderﬁlpp.muus, valve casmg for locomonvo, J
C. P
Sash fastemng ]ever. H. B. Sargent.
Scale case, price, 8. R. Munson......
Screen roller housing, E Ttmmerhoff.
Shoe. \W. N. Horne............
Slide-D, 8. 1. Hull....... ....
Stand, newspaper, McDowell & Strike
Stove. A. Onnemus. 5
Tray, C. ‘H. Peet.....
T'rousers hanger, T. B. Shuman.
Trunk clamp, M. N. Drucker..
Trunk corner shield, M. N, Druc
Typewriting machine type bar, A
Valve casing, J. W. McMil lan..

4 o
LESDBERS
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TRADE MARKS.

Bakery and confectionery products, certain
named, Obio Baking (mmpdny ................... 35,597
Bicycles. Sears. Roebuck & Com PANY. .- e er st Bt ok 35,626

Boots' and shoes and leather tor same, Rice

Hutehing. SIes ot i e lele o sieio o s el 33,592
Brick, fire. Smwe. Fuller & Company 35,628
Cereal products, certain named, Malted (,eredls

COMPANY ... oo ittt 3a599

Joffee, k. P Garrettson & Company. .
Cologne water. J. M. Farina..............ooeiiieanns
Dairy products, certain named, Borden’s Con-

densed Miik Company a .
Eye shades, W. F. Malion

Flour, gluten, Bennett Mill
Forms, bust, Wright & Company
Fruit, dried or evaporated, U.

pany.
Hair ton ard:
H(lrdware. cutlery. dnd ed-’e o
say Hardware Comp(my
Kidney. blood, and nerve cure, .l. Loomer.
Medicated p]nsterv R 'T'howmas, Jr.
Medicine, tonic, C. H. Grube.
Milk. condensed St. l.ouis Coundense

pan
M\nncul |nstrumelm excepling pianos and their

parts. J. 'Thibouville-Lamy & Comp:iny. .
Qintment, C. A, Torrey, Jr.............. . 132,608
Organs. Sears, Roebuck & ¢ ompany 35.613 .ia,t. 1
Packing house products, certain named, leby.

MceNeill & Libby ..o e e 35,602

Paint and varnish remover, certain named, Cel]u-
lose I’roducts Company. 11
Pianos, Sears, Rocbuck & Company.. 35,622, 35 h23
Sewingz machines, Sears, Roebuck & Comgany.
5,624, 3:1!;”0
Sheets, cotton, D, J. VIasto........c.cvueeeeinniiin, 593
Soda fountains, sirup dlspensed in, J. Hunger-
ford Smith COmMpany.........c.covees ceveeieeennn.. 35,
Tobacco, plug, M. C. Wetmore Tohncco Company .5.:.(:03

LABELS.

‘‘ Berg’s Famous Bread.” forbread,C. T, Berg..... 7992

s Coﬁee Ette,” for a coffee substitute, M. A. Raw- .

* (,orned Beef Hash,” for corned beef hash, Valen-
tines Meat .Juice Compnn ........................

* Dailey’s Pure Malt.” for extract of malt, H. & J.
Dailey Malt Company

* Daisy Blue.” for cuz'n's. Schmidt & Company.

* Domino Rye Whisky,” for whisky, Los Angeles
Comp DYA- Sem ot Phic: - - - Bicillole - LR - 7,987

O Dreyfus’ Pllls ” for a medicine, N. Khasan.
“ Eddie’s German Sal- l.ea,” for a medicine, Smith

Br
** Fox’s Nutted Dates.’
Pharmacy COmpany.........cocuiqeeeenioenaasines T
o Greexmbaum Brothers Plum Puddmg % for plum
Hp ding. Greenabaum Brothers,. 7
“ Hale’s Ton.A.Quin for the Hmr.” for'a hmr
tonic, H. R. Hale Company.. T
‘ Kil-Kold,” for a medicine, A. ‘Meyers. . 7.
¢ La Rosa Calie,” for cizars, schmidt & Company.- 7,9»8

for nutted dates, kox

* Lustre,” for a polish, W. L. Paul 7,910
“ Mavtlower Rye.” for wbisky, L.os

pany....... . 7,985
“ Muelier’'s Ma o

C. F. ’Vlueller & O ompany .. 1,9%
* Olden Thne Rye Whnky."f

1ESYCOM P AT Y - < -« o sEofe s Ll olo miefsjalele o saleln 7,984
‘ Oppeunu’s Treatment for the Hair,”’ for a remedy

for baldness. J. Oppeau.....oeeiveivennnrnnannainn. 7,968
‘* Ox Tongne,” for p(m.ed meats, Valentine’s Meat

J0iCe COMDANY T T rT: - oo lee PE Tllealeco - 7,996
* Ox Tongue.” for potted ox tongue., Valentine’s

Meat .Juice Company 7,998
* Potled Beet,” for botted beef, V

Juice (‘ommm ..................................... 7,997
3 Rdceabout Rye,”tor whisky, Los Angeles Com- B o

................................................. 7.988

pa;
" l{ed taven Dentine,” for a tooth and mouth
wiash, Mever & Gleim..............................

7,970
(8
Reflwee stringles3 Beans,” fOl' canned beans.

Unired States Printing Company........ ........ 7,893
** Rolo Polo Solitaire or T'wo Ball Hockey.” for a
game. L. F. Jordan ... 7066

** Seltone.” for a catarrh cure, Specialty Manufac-
TUriMZ COMPANY. . . Kics-- - § doispiiisse« « o« - esEmE - -
‘* Sierra Mineral Bath Crystals,” for a compound

7.969

for the bath. K. GrisWold...... .. covverenneoos... T9TH
“ Upmann’s Extras.” for cigars, C. Upmann ..7,930, 'i.981
“Will B forcigars. W, B8aUm.......c.c.ooee vvviennn 7977

** Winner W hisky,” for whlsky, Los Angeles (,om-

‘Pany.. B850 . 1,986
“« Wm. Ulmer Bre -
mer Brewery. . 7,983

PRINTS.

. The Stubborn Donkeys,” for a puzzle. F.A. Schos-

A prlntell copy of the specification and drawing of
any patent in the foregoine list. or any patent m print
issued sinee 185 will be furnished from this office for
1ncents. Inordering please state the name and number
of the patent desired. and remit to Mnunn & Co., 361

_Broadway. New York.

Canadian patents may now be obtained by tbe in-
ventors for any of the inventions named in the fore
going list. provided ¢bey are simple. at a cost of $40 each.
[f complicated the cost will be a little nore. For full
instructions address Munn & to., Broadway, New
York. Otherforeign patents may also be obtained.

delightful to use.

Do You Know That Your Razor Has Teeth

Its edge is not a straight, but a serrated lineand the tiner
the teeth the better the razor.
jure these teeth by invisible corrosion.
razor out of order, compelling frequent stropping and huning.

ELECTRO SHAVING LATHER
is 8 new and scientitic improvement in a shaving outfit.
It preserves and bardens the delicate teeth of tlie razor,
makes it cut easier, soothes the skin, is easy to make and
Send for free fulder giving particulars.

F.G. FOWLER & CO., Bridgeport, Conu., U.S.A.

Ordinary shaving lathers in-
This is what puts a

A MAP

OF THE

UNITED STATES

SIZE 48x 34 INCHES
MOUNTED TO HANG ON THE WALL

PRICE 15 CENTS

This map is particularly interestingand
valuable, as it shows in colors the dif-
ferent divisions of territory in America
acquired since the Revolution. The
original thirteen states, Louisiana pur-
chase, the Texxs Annexation, the Gads-
den purciiase, the cession by Mexico
and the northwest acquisitions by dis-
covery and settlement. It will be sent
postage prepaid on receipt of price,

P.5.EUSTIS,Gen.Pass.Agt.C.B.&Q.R.R.,CHICAGO

N. Y. CaAMERA EXCHANGE.

50% Saved on all makes ol Cameras
Headguarters for Buying, Selling
and Exchanging Cameras orLenses.
il Large assortment aiwavs en hand.
Developing, Printing, etc.
1 Photo supplies or every description
at lowest prices.
§F= Send 2c. stamp for barfain
= list. Address

N. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK
RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with inexpensive apparatus. A thoroughiy
practical article written by an aicateur who has had ex-
verience in rubber stamp making. <C.e iilustration.
Contained in SUPPLEMENT 11 10. Price 16 cents. Kor
sale by Munn & Co, and all newsdealers.

V 7ANTED. — A FIRST CLASS MECHANICAL

Draftsman. An 2xamination of apblicants will be
held at the Navy Yard, Boston, Mass.,January 3. 19ul,
for a First-Class Mechanical Draftsmanat$5.(4 per diem.
The examination will be open to all comers who can
give evidence of experience in conducting the kind of
work for which tbey seek emplnynh,nt and who are
citizens of the United States. p& vunons shonld e
addressed to the Commandant, Navy Yard, Boston,
3lass., and must be delivered to him on or setore Wed-
nesday, January 2. No dpplummon received after this
datewill e considered. KEach applicant will state in bis
application his name, age, residence, citizenship, present
occupation and previous employment or woik done.
The applications will be accompanied by evidence of
citizenship and by certificates, pre ferably from previous
employers, as to character, babits ot inaustry and
sobnet.y and skill and experience in conducting work of
the kind reqmred. J()HN D. LON(v‘ Sec’y of the Navy.

ANTED—~THIRD-CLASS DRAFI'SMAN (MA-
rine engine and boiler). An examinatien of appli-

cants will be held at the Navy Yard, Portsmouth, N. H.,
December 28, 1980, for third-class draftsman (marine
engine and boner) at $3.28 per diem. he examination
will be open to all comers who can give ey idence of
experience in couducting the kind oxgw.rk fer Which
tbey seek employment, and who are citizens of the
United States. Applications will be addressed to the
Commandant, Navy Yard, Portsmouth, N. H., and must
be delivered to him on or before '1‘hursday, December
27. No application received afterthat date will be con-
sidered. Each applicant wiil state in his application his
name, age, residence. citizenship; present occupation
and previous employment or work done. 'I'be applica-
tions will be accompanied by ewvidence of citizenship,
and by certificates, preferably from previous employers,
astocharacter, habits of industry and sobnets and skill
and experience in conducting work of the kind required.

JOHN D. LONG, Secretary of the Navy.

MACHINES, Corliss Engines, Brewe
aud Bottlers’ Machinery. THE LTLR
MFG. CO., t3 Clinton Street, Mllwaukee, Wis.

[]Els & EX PERIMENTAL WORK.
Inventions developed. Special Machinery.

MV. BAILLARD, Fox Bldg., Franklin Square, New York.

% Vo E Y RITETRCR,, (TR

D . . -
TYREWH
TIES

HEELS,MODELS L EXPERIMENTAL WORK. SMAI.LMN INERV|
ROVELTIES &ET €. NEW IOFRE STENCIL WORKS 100 NASSAU ST N.V.

AMOUR & LITTLEDALE MACHINE CO

13 ORTH ST., NEW YOR K
PATTERN AND MODEL MAKERS.

MOVING PICTURE MACHINES AND FILMS.

MAGIG iRt i

HARRINGTON&KING PERFORATING €..C

ERFORATED METALS

PFOR ALL USES. MADEAS REQUIRED,

225N.UNION ST.

HICAGO.

50 YEARS’
EXPERIENCE

PATENTS

TRADE MARKS
DESIGNS
COPYRIGHTS &c.
Anyoue sendingr a sketch and description may
quickly ascertain our opwmion tree whether an
invention 1s probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent tfree. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice. without charge. in the

Scientific American,

A bhandsomely illustrated weelly. l.argest cir-
culation ot any screntmc 1l0nrn.1l Terms, $3 a
year; four months, $1. d by all newsdealers.

MUNN & Co.ss1 sroscna. New York

Brancb Office. 625 F St.. Washington, D. C.

CGyphers Incubator

is guaranteed to out-hatch during three
trials any other {ncubator,or Your Money
Rack, Watranted to last 10 years. Ilius-
trated circular and price list free. New Jear
book, *‘Profitable Poultry Keeping®’192
pmes, 200 iltustrations for 10c. Askfor hook
. B 34 dress nearest office, CYI’HERN

¥ INCB. C®., Boston, Mass.Wayland, N. Y. Chicaxo.

HOW TO MAKE AN ELECTRICAL

Furnacefor Amateur's {Jse—'i'be utilization of 110 voit
electric circuits for small furnace work. By N. Mouroee
Hopkins. ‘I'bis valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m-de by any amateur who is versed in the
use of tools. This article is contamed in SCHENTIFIC
AMIRICAN SUDPPLEMENT 8§2. Price 10 cents.
For sale by MUNN & CO., il Broadway, New York City,
or by any bookseller or newsdealer

mNO BETTER IHI}IJBITI]HS'

5] and none that hatch a greater percentage §
--_ of good ergs with less attention or at less
H expense,  Our catalogue PRINTE Pm 5
LANGUAGES tells all about it—illustra-
tions, descriptions and prices. Sent for Gy
Ill") MOINES INCUBATOR .,
Box . Des Moines, T

———]

GAS ENGINE CASTINGS.

Materials and Blue Prints. Write for Catalog.
PARSELL & WEED, 129-131 West 31st St., New York.

FRICTION CLUTCHES

Simplest and Surest, Write for ("atalogue,
EMPIRE MOTOR WORKS,

900 Washington Street, Buﬁﬂlo, N. Y.
FOR SALE —Machine Shop, brassand iron foundry

» not large. but well equipped. Present
owners not active nor conversant with the business. A
thoroughly capable man who would know what and how
to manufacwre, with some capltal can buy thisplant

onv ea: €. 8.
\VA’i“y 'EO\VN M F(x- 30., Watertown, Wis.

GEDA

AIRAND WﬂTER Té(il-l k
R, ANY DEPTH.
WILI.MMS MFG CO. KALAMAZOO MICH.

STOCK COMPANIES ORGANIZED

QUICK SERVICE LO\VEST FEES.
FEDERAL CORPORATION CO.,
Tel. 4398 Boston. 113 Devonshire St., Boston,

1R

. 32 6 SEND FOR FREE CATALOGUE.

Prairle State Incubator Co.,
Momer Olty, l'a.

PATENT FOR SALE very cheap. Snmtar Ven-
tilator. Attachment to heating stove. Healthful. In-
expensive. Saves fuel. C.S. Langton, Parkersburg, 1,

Magneto for Gas or Gasolune Engme Ignners

No butteries used. Self.lubriciiting beavings. Dust
and moistore preof. Brushes self-adj mnug Mate-
rial and werkmanship th @2 IANTEED
FOR ONE YEAR., Send f and prue list.

(,‘-llblll\'GS & STE 8, Rockford, 11l

Ja "> aDaySure

furnish the work and teach you free, you work in
the locality where you live. 8end us your address and we will
expiain the business fully, rememberwe guarantee a clear profit
of$3 forever {dny s work,absolutelysure. Write at once.
2WYAL MANUFACTURING CO., Box 354, Vetroits Mich.

Instruments, Drume Uniformas,
& Supp.des. Wnte forcatalog, #4b
illustrations, FREEK; it gives in-
formation for musiciane~nd new
bands. LYON & HEALYV,

88 Adame St., OCHIOAGO.

Sendusyouraddress
andwewillshowyou
howto muke$3aday
absolutely sure; we

Allow belts to run slack. Reducecoal bills,

THE WARREN CO. (Inc.), Mfrs.s 16

W ’ C

arren’s Pulley Cover»
Will Give Your Pulleys Leather.Llke Surfaces.

Will send a case of Warren’s Pulley Cover (125 8q. ft.), with everything neges-

sary for applying, for 12,00, less carryingcharges.
YoU NEED NOT REMIT, if tbe Cover dnes not, proveas represented.

APPLIED WITH
A BRUSH.

Keep Beltsfrom Slipping.
Sent on thirtydays’ trial.

Jackson St., Chicago, I1l.
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