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Ma ine Iron Works.
“u.

Chicago. Catalogue free.

8" Metal Polish. Indianapolis. Samples free.

Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y,Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,0.
Schwaab Stamp & Seal Co., Milwaukee. Send forcat’g.

FERRACUTE Machine Co., Bridgeton. N. J. Full
line of Presses, Dies anc other Sheet Metal Machinery.

Easy Experim’ts of Organic Chemistry. Book by Prof.
Appleton. 60 cents. Snow & Farnham, Providence, R. L.

750 new and second hand iron working tools in stock,
Garvin Machine Company, Spring and Varick Streets,
New York.

How to make a small gas engine, with detaill drawings
See The ModellEngineer for[lNovember, 8c. Model Engi-
neer, 12 Cortlandt, New York.

Hub, spoke, wheel, bending, and handle machinery.
_ Single machines or full equipmenls. by the Deflance
Machine Works, Deflance, Ohio, U. 8. A.

The celeorated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

Hearing restored by one who was deaf for thirty
years. Send stamp for particulars. John Garmore,
Department K, Hammond Building, Cincinnati, O.

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

8F" Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 31 Broadway
New York. Freeon application.
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HINTS 10 CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will be paid thereto. Thie is for owm
information and not for publication.

References to former articlee or answers should

glve aate of paper and ({)ave or number of question,

fnquiries not answered in reasonable time should
De repeated : correspondent  will bear in mind that
some answers requirc not a little research, and.
though we endeavor o reply to all either by lettes
or in this department. each must take his turn.

Buyers wishing to purchage any article not advertised
in our columus will be furnished with ad dresses of
houseg manufacturing or carrying the same.

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

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

Books referred to promptly sapplied on receipt of

pri
l'llnel nls sent for examination should be distinctly
marked or labeleG.

(7534) J. T. asks: 1. Can a whistle be
heard as wellin a fog on the sea as in clear weather?
A. There i8 much more in this question than the mere
preeence or absence of fog. Nor can a whistl> be heard
in clear weather equally well at all times. Both in foggy
and in clear weather there is a great difference in the
loudness with which a sound is heard at the same dis-
tance at one time and another. 2. Has there been any-
thing done to overcome the difficulty, apart from the
search lights ? A. Sirens are used in thick weather,
whose tones can be heard much farther than lights of
any sort can be seen. 3. What distance can an ordinary
whistle be heard ? A. The distances at which an ordi-
nary steam whistle can be heard are variously stated, for
the reason that they vary very greatly. It is also true
that a whistle may not be heard at a certain distance,
while at a greater distance from it in the same direction
it is distinctiy heard. For the whole subject of sound-
less zones and the effect of fog, rain, snow,etc., upon
sound, see Tyndall's *Sound," price $2 by mail.

(7535) E. W. K. writes: As a subseriber
to your interesting paper, T would be glad to see in your
columns the answers to these questions: 1. The 6 inch
gons, like those of the **New Orleans,” have about the
same penetration at the muzzle as our 8-inch guns, and
can fire over gix times as often. Are they six times as
powerful weapons? A. The blow struck by an 8-inch
gun has much greater ecergy than that delivered by the
6-inch gun; but the rapidity of fire of the 6-inch gun
renders the total energy of the projectiles delivered by
the 6-inch gun much greater in a given time. 2. Is it
certain destruction toa ship to be torpedoed ? A. No.
The subdivision of the hull of a ship may confine the
flooding to certain portions of the hull, and prevent the
shyp from sinking. 3. Is tbe fact that the fire from guns
cannot be directed to any particular part of an enemy's
ship, except at short range, an argument in favor of light
rapid fire guns ? A. We think itis, decidedly. The 8-inch
rapid-firer i8 an ideal weapon, able to penetrate heavy
armor and capable of rapid fire. 4. Howarethe * Maine,”
* Missouri,” and ** Ohio** to be armed and armored? A.
We shail shortly publish an illustrated description of
theseships. 5. Are their guns to be as highpoweredas
those of the British ships ? A. Probably more so. 6.
How is it that the Brown gun, in sendingitsshots about
one and a half times as fast as those of the 10-inchnavy
gun, develops over twice the energy ? A. The energy,
the weight remaining the same. varies as the square of
the velocity. The 10-inch navy gun, it should be re-
membered, was designed a dozen years ago ; the Brown
gun is a modern weapon of more recent date.

(7536) G. M. T. writes: 1. I notice in
your issue of October 29 of the SCIENTIFIC AMERICAN,
under the article ** Work of Naval Bureau of Ordnance,
a statement to the effect that the Navy Department has
adopted a smokeless powder made from soluhle nitro-
cellulose by the Bureau'’s formula. Is the formula a

gecret of the Bureau or can you publish the same under
your list of Notes and Queries ? A. The formula is, we
presume, for obvious reasons, a secret. 2. A second
question I wish to ask is about the hardened plate for
covering battleships. Can you inform your readers,
through the same medium as above, how this plate is
treated in the so.called '+ Harveyized ™ process? A. In
the Harvey process the plate i placed in a furnace with
only its face exposed. Carbonaceous material is then
spread over the furnace, completely covering the face of
the plate. After it has been subjected for a consid-
erable length of time to a high temperature, during
which the carbon penetrates the steel face, the plate is
allowed to partly cool, after which the plate is uncovered
and given an intense hardness by the application of
cold water.

(7537) H. L. W. writes: 1 have a pair of
plano-convex lenses of 5 inches drameter, 36 inches
focus, anda Beck 14tintype Jeng, andI want to construct
a lantern (for experimental purposes) like the one de-
scribed on page 398, SCIENTIFIC AMERICAN, June 23,
1888, using acetylene gas as an illuminant. 1. What al-
terations wiil be necessary, if any, using the above men-
tioned material ? A. No alterations will be necessary,
except such as will adapt the lantern to the long focus of
your condenser lenses. The usual focal length of a con-
denser for a lantern is 9 inches, Yours is 18 inches.
You can arrangeso as to move the lantern slide farther
away from the condenser to a place where the cone of
light is a little larger than the largest opening youn will
have in a slide. No changes are made necessary because
acetylene is to be used. 2. Will the tintype lens have
to have a rack and pinion for focuring? A. Arack and
pinion i8 not essential. You can, in place of these, mount
your lens on a board go arranged as to slide to and fro.
thus securing the range of motion needed to focus on
a gcreen at various distances from the lantern. 3. How
farapartshould the plano.convex lenges be placed ? A.
Placethe condenser lenses close together. 4. Flat or
curvedsides together ? A. The convex sides are to be
toward each other. The plane sidesareon the outer sides
of the condenser. 5. How far from the front of con-
denser should the objective be placed ? A. Determine
the distance of the objective experimentally. It depends
on its focallength and the distance of thescreen. 6. How
large a disk of light will 4}¢ foot burners make, using
acetylene, at a distance of 80. 35 or 40 feet ? A. The size
of the disk does not depend on the light used, but on the
focal length of the objective, which you have not given.
You can easily find this out for yourself when you get
the lantern made. 7. R ommend book on photomi-
crography, also on optical projection and optical lan
tern construction. A. We can recommend Clark's
‘“Practical Methods in Microscopy,” price $1.75;
Wright's ¢ Optical Projection,™ price $2.25; and ** The
Magic Lantern,” price $1. You tvill, however, find all
you need, and much on other subjects in science, in
Hopking’ ** Experimental Science,” price $4.
e ——————

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patentsat homeand abroad, enable us tounderstand
thelaws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons 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 Granted

DECEMBER 13, 1898,

AND EACH BEARING THAT DATE.

(See note at end of list about copies of these patents.])

Acetanilid, making, H. C. Fehrlin
Acetanilid, purifying, H, C, Febrlin................
Acids of aaymmetnc rhodumms, making sul-

fonic, H. Boedeker.... ...........ccciiiennn,
Agricultural implement, combination.J. A. Lytle 615.

615,829
615,828

Air pressure syst.em, ulcernntmg. V. H. Barr..... 615,668
Animal trap, W. C. Hooker.................... .. 615.851
Asphalt cucter. G. Hardy.. . 615698
Automatic heater and st

house. 615,932
Axle and

Marsh.. 615.869
Axle lubrica 615.801
Axle turning ms.chlne cnrrlag b 615,919
Bag. See Punching bag.
Bag, W.T. Lane 615. 720
Basket, W. T. La 615,721
Battery. See Diff
Bearing, ball, G. E Mittinger, Jr.................0 616,060
Bearing for electric motors, ball, J. M. Murpby.. 616.063
Bearing, roller, A. C. Brownell.. 675
Bearing, vehicle wheel, I Day. 8 683
Bed, O.8. & W. 8. Foster.. . 615,838
Bed, couch, E. R. Lelghco . 615,994
Bed, folding, K. M. Archer .. 616.048
Bed slat, J. W. Lowry 616,000
Bedbug exterminator, electrical, . M. Archer... 616,049
Bedstead fastening, A. H SWILZET.r. . revrnnnrenns 616.034
Beer or mineral water box. Laible & Frednck .. 615.860
Bell clamp, bicycle, E. D. Rockwell ... .. 616,015
Bicycle, L F. Randolph................ . 615,901
Bicycle atta t. E. F. Batcheld , B3

dicycle brake, I'. E. B. Beaumont..
Bicycle carrier. k. B. Shackelton
Bicycle, chainless, C. H. T omas
Bicycle frame. J. W. Wa

Bicycle handle bar, W. A Mnrbnch,
Bicycle handle bar hand grip, G. T. Bowman.
Bicycle, land or water, R, Moller.

Ricycle'lock, M. Badoni......... 616,061
Picycle steering gear, A. Doyle 03 , 961
Bicycle support, B. C. Leonard. . 615,995
Bicycle toe clip, H. J. Condell.. . 615,679
Bicycle tubular joint, R. Felsche. . 615,97
Bill hook, H. D. Studabaker....... .. 615,921
Biscuit cutting apparatus, E. Car E
Blowpipe, H. Dock.............

Boat, submarine. R. Lincoln...

AW, eeoaeteonaansces saaitiassssssnsssnsnsssansns
Boiler. See Hot water boiler. Tubular boiler.
Boiler check and blow-off cock, combined, W.

Mclntosh...................
Bolt clipper, P. Broadbooks..
Book holder and leaf turner,
Boots, device for pulling off fel
Bottle, J. C. Bean..
Bottle, J. L. Burton.
Bottle caps, art of a

ing and securing packing in, P. Lindemey
Bottle, non-refillable, J. H. Mchnald
Bottle tray attachment, J. P. Robe
Bozx covering and corner stnying maclnne Mor-
RAN & JOMEB. .euuuvuitreiiiasieniieienimsonsnarons

Wovertisements.

ORDINARY RATES.

Inside Page, each insertion. - 73 cents a line
Back Page, each insertion, - - $1.00 a line

EP~For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width ot the iine.
andis set in a{ ate type. Engravings may head adver-
tisem ents at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must
recenved at Publication Office as earl; as Thursday
worning to appear in the toliowing week’s issu e.

Braking device, F. H. Rice.........oovoiveiiuininnnn
Breia,st strap and hame conuectlon. C.
Bridge, swivel draw. J. Edward
Brush, G. B. Huss:y
Brusi, clothes, L. hred rit
Buffing and polishing roll or I%
Bung branding machine, A. L. Neubert.
Burner. See Gas burner. Pilot burner.
Button or stud. H. M. Larte
Cabinet, kitchen. H. G.
Cabinet, kitchen, J. M.
Calcium carbids, treating, J
Calculating machine, W. H. e,
Canopy supporter, E Nugeunt.. ...
Car attachment, box, C. H. Osborn
Car brake, G. W.D mkey
Car brake, A. J. O'Hara...
Car, combined d%v and sleeping,
i J. Cadwell....

Foot power
Screw...

... cutting

L&x Star «
Lathes atomatc,

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

3 Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y.

AMERICAN PATENTb — AN INTER-

esting and valuable table showing the number of patents

Eramed for the various subjects upon which petitions

ave been filed from the beginning down to December

. Contained in SCIENTIFIC AMERICAN SUP-

PLEMENT. No. 100?2. Price 10 cents. To be hagd at
this office and from all newsdealers.

CWER& FOOT
La s

b

SHAPERS,PLANERS.DRILLS,
MACHINE SHOP OUTFITS. TOOLS
AND SUPPLIES. CATALOGUE FREE
SEBASTMN I..A‘I'HE CO. 120 CULVERT 5T. CINCINNATI.O.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

Send for Catalogue.

By using our (stove pipe) RADIATOR
With its 120 Cross Tubes,

TWO0. Drop postal for proofs from Al L4l
prominent men.

TO INTRODUCE OUR RADIATOR,
where we have no active agent we
will sell at wholesale price. Writeat
once.

ROCHESTER RADIATOR COMPANY,

82 Furnace St., ROCHESTER, N. V.

LATHES

FOR
CuNsMITHS, TooL
Makers, ExPERI-
MENTAL ano REPAIR
WORK, Evc.

Send for Illus. Catalog.
W. F. & Jno. Barnes Co.
1999 Ruby Street,

ROCKFORD, ILL.

WOODWORKING MABHINERY.n

For Planing Mills, Carpenters,
Builders, Furniture, Chair. Vehicle,
‘Wheel and Spoke Makers, etc.
8F~ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.
THE_ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.

NEW BINOCULAR

(The Tridder.)

Small as an opera glass. More
powerful than the largest tleld
glass. Send for Cir 78,

I QUEEN & CO.
Optical and Sctmm,'gc Instru-
ment Works,

1011 Chestnut Street,
PHILADELPHIA, PA.

The Forbes Patent Die
Stocks for Hand or Power.

Tt can be used as a power machine
in the shop or taken from the base
and carried out as a band machine.

§F~ Send for Descriptive Catalogue.

CURTIS & CURTIS,  no. 1. or P, Machine
6 Garden St., Bridgeport, Conn. Range 2§ to4'’ R. H.

BABBITT METALS.—SIX IMPORTANT
formulas, SCIENTIFIC AMFRICAN SUPPLEMENT 1123,
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 cataloygue.

7,000 Guns in Stock

WE SeLL GUNS of every reputable

American and foreign make, and

%vve wholesale pricesto everybody.
ecarry in stock

Fishing Tackle and Sporting Goods
amounting to a quarter of a million
dollars. We can please the fancy of
millionaires, or meet the demands
of the poorest sportsman and an-
gler. Write for prices, or ask us to
send you our Sporting Goods Cat-

NEw YoRk: 59 Fifth Ave.

alogue. We load and sell over

1,000,000 Hand Loaded Shells a Year
Ask us to send you our price card
of hand and machine loaded shells.
We have

The largest Gun Repair Shop in America
We make guns, re-bore, re-stock,
repair —in fact, alter a gun to suit
the owner, and guarantee satisfac-
tion. Write for prices.

MONTGOMERY WARD & CO.
Originators of 1110 120 Michigan Ave,
the Catalogue Business cor. Madison St.,Chicago
MENTION THIS PUBLICATION WREN WRITING

© 1898 SCIENTIFIC AMERICAN, INC.

100 Broadway, New York. |

re
Car coupling, W. C. Shaw...
Car coupling, G. C. Thomps
Car coupling automauc,
Car fender, M ¥.
Car, hand, M. B
Car hand btra)

Car wheel,C. P. Smith................
Car wheel and tmck brake, railwa)

. R. Shultz...
Car%‘ eleclc]ncdhghmng apparatus or railway, W.

Carrigge and cradle, cumbined bnby, L. Pavewe
Carriage gear, BroWi....icoieeesneaisonsennn
Carrier. See Bicycle t‘urner

Carving machine, H. Marles..........cccevveuniann,
Case. See Glove case. Show case.
Centrifugal machine, continuous, T. C aney..
Chain, drive, J. Neil.............

Chain, sprocket, C. J Cook.

Cheval glass, F. Wagner..
Chln rest and modulator, combmed "Harlan &

llm
Churn, T. Burroughs
lamp. See” Bell clamp Dental rubber

clnmg

Clothes hanger, W. P. Smith
Clothes line holder, C. L. Kraber..
Cock, steam or water, R. Thompson...
Coin freed apparatus, automatic, A.

Coke oven, horizontal, A. Hussener et a
Collar and cuff dampemng apparatus, K.

riman
(‘olla.r. pneumunc horse. J. E. Richar
Collar stuffer, horse. 8. andall
Condenser, L. Schutte..............
Contents of vessels ben the su

therein contained, device for keeping, A. &

A. Schenck.

Conveyer, A. H
Cooker, feed, D. Ford.
Cooking utensil, M. ¥. Brown
Cork extractor, W. A. Williamson
bnmmock and stretcher, combined, C. V.

Diffusion battery, J. Perichon. .......
Disinfecting apparatus, P. Klrscheu
Display card, J. E. Hills..
Door check. J. Horsfleld. .
Door hanger, R. B. Browne. ..
Drill. See Graindrill.

Drilling machine, percussive, P. J
Dyers’ use, oxrdlzmg device for, O.

gg tester, G. rest
ctric machme, dynamo, W. M. Morgl?, -
Electric motor, J. L. Thom: =

Electrlcal cables, manufact'ur'ln'é.' ‘82 De'¥ 'éil
Fleothiesliy transitiing power, iethod of wid

apparatus for, C. S. Bradley
Electroplating apparatus, J. E,
Elevator and wagon dum

Gabm......
Embossing roll
Engine. See ¥ luid pressure en 3

Rotary engine. Steam engine.
Engines, cooling means for explosive, G. C.

Bracklow..

Engraving and E . C. Sch
Envelope machine. P. Waterhouse..
Extractor. See Cork extractor.
Fabric. See Plaited fabric.

Fabric handling apparatus, H. K. Par
Fastenersocket member, separable, G E Adams
Faucet, G. T. WilsOn......c.c.oeeieie vesraensccianns
Faucet for drawing beer, etc., J. W. Zimmerman
Faucet for washbowls, W. C. Humphreys.........
Feed water heater and purifler, C. E. Ferreira....
Fence machine, wire. P. M. Mishler 5
Fence, portable, Young & Cable.
Fence post anchor, H. Thomson
Fence stay, wire, E. W. Corneli..
Fence, transportable. A. Mauser
Fence,wire, R. Kenned
Fence. wayven wire. R. H. Bloomer
Fender. See Car fender. Fireplace fender.
Filter and cooler, combined, W. G. Wuichet.
Filter, siphon carbon faucet, P. Stone
Firealarm indicator. I.. Le Baron

Furnaces. etic self dumping machine for blast,
er.
Fuse, time, Tirot & Guyot..
Game apparatus, M. D. Dexter.
Gas burner for stoves or henters, M. K.
Gas engne, A. A. Vansickle...................oveen
Gas engine, explosive, Madlehner & Hamilton
Gas fenemtor. acetylene E P
hter, pneumatic, E 1p

Gns method of and appnmtus or

ing, V. B. Lewes
Gashprocess of and

...........

Gate, W. A. Whitcom
Gearing, F. G. D. Holm
Ger%erntor See Current generator.
or.
Glass. See Cheval glass.
Glass meuld, Rott & Steiner.....
Globe holder. ¥, M Greenup
Glove case, S. Bodwell..........
Grain binder knott.er. S K Denn\s
Grain drill, P. P. Mas
Gram dump, portable.
Grinding mill, J. W. Cunmnghnm .......
Grubbing machme. W. C. ¥. Zimmerman...
Gn%eol;ls to rollers, machine for applying,
Guns, ejecting device for breakdown, W. H.
DAY ENDORG s s L - - SIS ERRE s P loTl:
Guns in or out on shipboard, appnrntua for run-
ming, Dawson & Buckham .............ccvuenen..
Gutter former. Watrous & Riley
Hanger. See Clothes hanger
Picture hanger.
Harrow, disk, M. W. Kouns. ...........c.oooiiiene,
Harvester, gmin. J. K. Stewnrd..
Hat, fur or wool, Zerfi & Riedel............
Hayrackfor farm wagons, S H Plomberg
Hayrake, J. W, Latimer.........coccoveniens
Headlight, electric arc, W. G. Wagenhals
Heater. See Automatic beater. Feed water
beater.
Heel trimming machine, A. McDowell ...........
Hides or skins, liquid composition of matter for
treating, H. Holmes..
Hinge, A. C. Eschweiler..
Hook. See Bill hook. Snap hook
Hot water boiler or tank. J. H, Stone..............
Hub for vehicle wheels, pneumatic, E. C. Smith..
Hysteresis meter, J. L. W. Gill..
Indicator. See Course indicator.
indicator. Loom stop indicator.
Insecticide solutions. apparatus for spraying, M.
B. Drinkwalter.

Door hanger.

Fire alarm

(Continued on page slk)

Chain wmdm%)r unwinding device, J. E. Stott.. 615920

615 914

615,754
15,748

............................................. 615,907
Cou'FImf See Car coupling. Pipe coupling.
bill coupling.
Coursemdlcamr great circle. 8. R. Kirby......... 615.857
Crane, A. Thomlinson.. ... 616824
Cue rack, J. Dockstader ... 615,821
Cultivator frame. M. & C. Zoliner............010 615,775
Current generator, a]ternatmg, C. S. Bradley..... 615,952
Current motors, controlling alternating, C. 8,
Bradley...ocoiiiiis tiiiiiiieiiieiie et 5,953
Currents, changing period and phase of alternat-
ing, C. 8. Bradley....oocoo vv vuriacieivnseieannss 615,95¢
Curtain pole and shade bracket, J. Powell........ 615,898
Cutter. See Asphalt cutter.
Cutter, C. K. Hostetter..........ccviuviiennniainanns 615,988
Cycle driving back, E. B. Killen . 615,715
Dental rubber dam clamp, ad:ustable, AVS
(o T 000800 40000000 00K EE B b el o AN 00 aaa dod 615,808
Desk and seat, combined. A. D. Linn. 615,867

611 732
£

1

615.890
615,776
615439
615.574
615.852

615.830
615.8’.():

Fire escape, W. H. LOgan. .....covevusinnn..d 615,998, 615.¢
Fire extinguisher, automatic, W. 8. Langford.... 616,056
Fire to and from rooms, means of hlndermg
spread of, C.C. Gilman..............ooeennilll 615.096
Fireplace fender, L. P. Legg. oo 615861
Fireproof door, shutter, etc., D. H. Ferguson 616,866
Fluid pressure engine, A. H. Crockford ....... 615.810
Folding machme. F. H. Wendt. .. 615,770
Furnace, H. E. JANEB.....cc. viiiereereiireinnniiees 15,710

. 61¢
Gardner.......... h

615.718

. 636029

616.030
615.759
615,695
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Scientific

Hofiday Suggestions
MAGIC

Stage lllusions and Scientific Diversions,
Including Trick Photography.

By A.

368 pages.

A,
‘420 illustrations.

This work appeals to
old and young alike. and
it is one of the most at-
tractive holiday books of
the year. The illusions
are 1lluatrated by the
highest class of engrav-
ings, and the exposés of
the tricks are., in thany
cases, furnished by the
prestidigitateurs them-
selves. Conjuring, large
stage illusions, fire-eai-
ing, 8 w o r d-swallowing,
ventnloqulam ment af

magic, anclent magic,

HOPKINS,
Price, 82.50.

automata, curious toys,
stage effects, photogra ph-
ic tricks,ard the projec-
tion of moving photo-
gm bs are all well de-
ed and Llustrated.
makmg a handsome voi-
ume. Itistastefully
printed and boungd.
Acknowledg‘sd by the
professionto be the

STANDARD WORK ON MAGIC

g%~ Circular of Contents and sample
illustrations free upon request.

a d b 4 b 4
1898 EDITION.

EXPERIMENTAL SCIENCE

By GEO. M. HOPKINS.

20th Edition Revised and Enlarged.
914 Pages, 820 Illustrations.

Price $4.00 n cloth; $5.00 n half morocco, postpaid

THIS is a book full
of interest and value
for Teachers, Stu-
deuts. and others
who desireto impart
or obtain a practical

kiowledge of Phys-
ics, This splendid
work gives young
and old something
worthy of thought.
1t has influenced
thousands of men in
thechoice of a career.
It will give anyone,
young or old, infor-
mation that will en-
able him to compre-|
hend the great im-

rovements ot the

ay. It turnishes
suggestions for hours of instructive recreation.

e re s AN TEAseRstead

\

Send for large lllustrated Circular
and complete Table of Contents.

0% 0%
THE SCIENTIFIC AMERICAN

Cyolopadia of Reseipte, Notes & Quereg &

12,500 RECEIPTS. 708 PAGES.
Price, $5.00 in Cloth; $6.00 in Sheep: $6.50 in
Half Morocco. Postpaid.

T HIS great

work has now
been on the mar-
ket for nearly
gix years, and
the Jlem:md torit
hasbeenso great
that twelve edi-
tions have been
called for,

The work may
be regarded us
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-
ing of the high-
est value.arrang- : - 9
ed and condensed | ™ - 4
in concise torm,
convenient for ready use. Almost cvery mqguiry
that can be thought of, relating to formul:e usedd
in the various manufacturmg industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
8 of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manutacture
of salable articles, will find in it bundreds of most
excellent suggestions.

B Send for descriptive circular.
* <«

A GOMPLETE SLEGTRIGAL LIBRART

By ProF T. O’CONOR SLOANE.
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Student, the Amateur. the Workshop, the Blectri-
cal i)mmleer, Schools and Colleges

Compriging five books, as follows:
Arithmetic of Electricity, 138 pages, - -
Electric Toy Making, 140 pages, .- -

$1.00
1.00

How to Become a Successful Electrician,189 pp. 1.00
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified. 158 pages, - 5 1.00

¥~ The above five books may be Purchased singly
at the published prices. or the set complete, put up ina
neat foldine box, will be furnigbed to readers of THE
SCIENTIFIC AMERICAN at tne s J)ecml reduced price ot
Five Dollars. You save @ 5 ordering the com-
plate get. Five volumes, 1,300 pages, and over
450 illustrations. % Send for full table of con-
tents of each of the above books.

MuUNN & Co., PusLisudERs,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

| Pavements, apparat us for repairing asphalt, w.

| Railway time signal. H

. Plow or culuvator standard and coupling, F. D.

,leway gate, nuwmatlc Beruard

Insli:latgr for electric conductors, vacuum, J. A.

Internal com bustion motor, J. Fleldm

Ironing mcabine, J. W. Johnson..
Jack. See Lifting jack.
Joint. See Bicycle tubular joint. Pipe joint.

Steam joint.
Journal box, ear axle. I.ewis & Godwin............
Key fastener, T. J. Dickinson...........c...cooieue 6
Lamp burner chimney holder, Pfefler & Mayer..
Lamp, electric, W. 8. Doe
Last for shoes and standard for supporting same,
B T H T AZa . e e leleisis ol - ok ool 615,989

615975
.. 615974
.. 616.032
.. 615935

Lanndry dampenmg devxce, FE. Fay
Lawn sprinkler, ¥. Strubs...............
Leather skiving machine, W
Lifter. See Picture lifter.

Lifting jack, .I C Covert . 615.809
Lifting iuck a) My 613,145
Line holder, D ax 615,729
Linotype machme J. R. Rogers. 615.909
Ieading or unloading apparatus, J. D. Adams.... 615947
k. See Bicycle lock.
Lock, A. E.Ormond........ccoeeveieiinennieininnenns 615,836
Locking clasp, N. 8. Emert 615,826
Locomotive engine lubricating apparatus, I..
Kaczander.... ..o r cevveenenennnsnas 615,993
Loom stop indicator, W. G. K 53 .
Loom take-up mechanism, .I H Northrop ........ 616,064
Lubricator. See Axle lubricator.
Mail pouch fastener, Mundhenk & Christian...... 615.876
Mailing package, W. E. Winter.. .. 616,045
Measuring apparatus for creameries 615.712

Mechanical motor. G. P. Albright..

Meter. See Hysteresis meter.

Mill. See Grinding mill. Windmill.

Mould. See Glass mould.

Motor. See Electric motor.
tion motor.

615,948

Internal combus-
Mechanical motor.

Motor, Goodner & Chritton 615,844
Mower, lawn, M. N. Cormack.. 615,680
Music box opemtmg mechanism, L. P. Valiquet.. 615,765
Music rolls in self playing instruments, mechan-

ism for dnvmg F.W geland.............. 615,850
Necktie, C. W. T'. Davies, 615 Sld
Newspaper holder, C. H. Hastmgs 615.849

.. 6158717
slo81

615,968
616,012
616037

Nutlock,J.J. McArdie...........
Ordnance. electric firin clevu:e
Buckham

Ores, etc., apparatus fo
Package for bolding liquor, G H Ricke.....
Package, sealed, B. Thomson

Packing ring, J.'S. Raworth. 615,902
Pad. See Shoulder pad.

Paint, C. E. Anthony 616,047
Paint agitator. C. A, Bro . 616,052
Paper bag holder, W. J. N 615,736

agle.
Paper coaumz machine att,a.chment W.H. Wal-
dro; 615,929

615,900
615,889
616.043

Paper eibossing o Chin 66, Eﬁii&ﬁié’ti'c’ 'stop at.
tachmentfor, J. A. Prince .

P&per vessel ‘W. M. Kinnard
Pavement, reusingold asphalt, J. B. Robbins..

.6l
616,014

616,001
615,910

15,825
615,856

G. MacKendrick...........co. oo
Pharmaceutical compound, A. Eichengrun.......
Pharmaceutical compound and making same, A.

Eichengrun.

Phonogranh-cylmder cabinet. E. U. Kinsey,
Photographic developer and process of develop-

Picture lifter and hanger,
Pilot burner, W. C.
Pin bolder, A. E.
Pipe couplmﬂ.

Pipe joint, W. l lch
Pipe wrench, W.
Plaited fabric, J. D Hatcher.
Planter. corn, J. F. Amos, Jr,
Planter, corn. G. C. Flagg........
Planter, tobacco, W. Pretsman.. .
Plow. hillside orreversible, K. C, RObINgoN. ;... 615,908

615,786
.. 615,781

Ben

Press.
Press, 8. J. Webb.....
Printing machine, p
Printing press, C. €. Owen

615.769

Printing press, bed and c(lmder. C. Potter.
Prospecting tool and drill, J. Bradley etal..
Pulley and means for atmghmg same to slmfts.

loose. A. W, Neison..
Pumping apparatus. T.

B. Jones.. &
Pum ping machine, Dneumanc J.8.Smith. . . 61
Pumps, automaticrelief valve for, W. P. Dallett.

Punch. pocket check, J. H. Burton.. 615,677
Punching bag, R. W. Hess 615,700
Rack, See, Cuerack. Ht:]y
leway cro ssmg signal D. Taylor .. 615,762
Railway gate, T. M. Cott 615,681 |

615,787
615,962

5,923
. 615,471
5,934

Rallway me, A. W T aft.......
Railway tie, metallic, R ¥. Eiii
N Wemett

Rake. See Hay rake.

Rand forming machme (‘ B Howard.............
Refrigerator. G. L. Wyman. ....... .. 615942
Reﬂlstermg device, J. Alexander 615,779
Riffie, C. F. Gay ... 615,8

Ring. See Pnckmiz rlng
Roller. See Embossing roller.
Rope grip, J. R. Drackett et al
Rotary engine, C. V. Fite.,

Rotary engine, F'.J. Haese
Rotary engme J. H. Parsons

Roundabout, C. Vollmer..
Rubber cemént tank, S, Rosa .. . 616,016
Rubber substituteaand compogitions of matter
therefor, producing, K. Leonard ...615863, 615.864
- Sample holder for boxes, drawers, etc. N. M.
Brinkerhoff. .. 615,795
Sand and gravel. apparatus for cleamnz or se p-
arating, C. 8. Barnett.................ooevanians 615,667
Sash, combined sliding and swinging, R. Adams.. 615,77
Sash fastener, A H. Smith 615,7¢
Sash fastener, T. B. Stevens 1

Sashes, means for fastening

window, F. Sagebiel..
Saw, cross cut, J. H. Cars
Saw guard, G. "A. Fisher.
Saw set, R. Brown......
Saw senmg machine, W. Clark 8
Savi tables, automatic stop gage for cut.off, S. S

Scale scraping device. W. M. Reed
Scale, small, M. G. Wheeler........
Scraper. cotton, G. L. Muckleroy..
Screening appamtus H. E. Sturcke.
Seal trap, liquid. L. E. Stanford
Seat. ub seat.
Separator. See Wheat separator.
Sewing machine, J. A. Sanford
Sewing machine binding attachment, J.
carpet, Wheaton & Wagor.. ...
Sewing machmes. etc., fan attachment for, q
b YT )T 750 booo cABineO0 0N A BE BaaaaOEcso)
Sharpener, boe, Foster & Miller.
Shingle sizer and edger, 1. Fox..
Shoe case, sample, G. F. Biggs...
Shoe fastening, H. Trinder..
Shoe top holder, C. 8. Pierce.
Shoulder pad. G. Gold
Suow case, C. F. Bi
Show case, Scott & Carmeron.
Sign. advertwving, E. H. Schild
Signal. Nee Railway crossing signal.
time signal.
Skirt, bicycle. H. Stein..
Smoke bleacher &{‘ld gnut
ge

. C. Dufr
Spindle and support. ‘ECH Ryon..

616,026
h15 743
6&‘)

6
52 616 020

Sprinkler See Lawn aprmkler

| Square. bevel. D. H. Clymer...............cceeuen.. 615,806
Steam apparatus for cookmg, etc., Iow pressure,

. Parish.. ceeee 615,741

Steam engine. Qackett & Huhn ...... 615,912
Steam joint expansmn. ok ade 615,767
Steam trap.J. I. and Thornycroﬂ. 6157
Stoker, mechanical. J F. £16.009
Stove, heating, 8. Hnlmgren K 615,987
Stove, magazine heating, L. Mi 616003
%ramer. pump, H. C. Hangen 615,847

Strap. See Breaststrap. Car band st
Sm(‘} spirals, machine for coiling,
oung

Roulet &

Syringe, expanding arm. P. Grabler..

Tank. See Rubber cement tank.

‘ranning hides or skins. J. H. Curlmg . 615,96¢
’l‘e]ephone switchboard, T, F. Ahern. . 616.046
‘l hermocauter luncet w. H eacb .. 615,784
Thermostat. 1. F. and F. C Beers .. 61,
Thill coupling. C N, Hunter . 615,

Tie. See Necktie. Rallway tle;
(ConUnucd on

American,

MIETZ & WEISS

KEROSENE

ENGINE.

The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 18%7, U. 8.
and European countries.

128-132 Mott St., New York.

©000000000000000000000066069

Starrett’s Combination Bevelg

forlayln%out work, measuring or P-S

8l wmq &nyaneledmm P

lie flat. Stock 4

m. long Catalogue

shows many uses of ©
this tool. Cata

he &

12 aes. .'ree
gl Co. ¢
Box 13, Athol ass.

0000000000000000060660060600606

This l.yeaw Wind, Steam. or Horse
e€r. We orter the
WEBSTER 2% aclual horse power

GAS ENGINE

for 8150, lesa 101 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
thererore wecan makethe price. Box-
ed for sbipment, weigbht pounds
= Made for Gas or Gasoiine. Also Hori-
= zontal Engines, 4 to 30 horse power.
§®™ Writefor Special Catalogue.

wEﬂSTER MFG. CO.. 1074 West 15th St., CHICAGO
Eastern Branch, 38-D Dey Street, New York City.
interested in Ensil

EVERY FARME should investl ate t
CALDWELL CYPRESS S

Tuey last a lifetime. _ Nlustrated Camlaque Free
LDWELL CO.
217 E. Main St., Louisviile, Ky,

-4
o
©
®
[ &
®
-4
-4
®
(-4
®

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
fmamm,ee superiority. Two cy-
ders in one casting. Occu
less space and weighs less for its
power than any ergine
made. Can be used wher-
ever power i« required.
Either stationary or ma.
rine. No fire, no beat, no
smoke, No licensed engin-
eerrequired. Send for cat.

SINTZ GAS ENGINE 00.. Grand Rapids, Mich,, U.S A,

*““NEW STANDARD BATTERIES,

Ado&:.ed as “ Standard” by U. 8. Gov’t. 1

but not equaled. Manutactm‘ed ]

apeclally for Medlcal Apparatus, Dental Sur-

gery, Gas Engine Lllgnmg. Gasoline Launches

l‘elexhones louse ellu m*ln.r Alarms and
OPE OR K.

No. 2 sent anywhere at $2a dozen Vlongv
back if not satisfactory. WM.
Manutacturer, 258% Greenwich St., New York.

¥8u USE GRINDSTONES ?

Uf 50, we ean soppy you. Al sizes
mounted and unmounted, always
kept in stock. Romemoer, we make a
specialtyof selecting stones forall spe-
cial purposes. Ask for catalogue

The CLEVELAND STONE CO.
==—  2d Floor, Wilshire, Cleveland, 0.

For Heavy Continuous Work
every machine shop will commend our
Power Pipe Threading and Cut=
ting Machine. Cones are central
over machine, equalizing the welght.
Within the cones are compound gears
giving six changes of speed. |ars
require no extra space, and are pro-
tected from dust or accident. Chasers
ed, threaded pipe removed,
nserted and cut w rhout. stop-
= ping machine, Send fo oﬁue
x THE MERRELL WIF(x.
501 Lurlius Street, TOLEDO, OHIO.

: PERFORATlNG o)
{LARGEST MANUF

IN THE WO

Simplex‘ Cime Recorder.

So named because it is simple in con-
struction, simple in operation and simple
of record. Saves maximum of time with
minimum of labor. Registers by the push
of a button—nothing more. One hundred
men can register in one minute on one Re-

corder. Adapted to large or small con-
cerns. No keys, checks, cards, tape or ink-
ribbon. For simplicity, compactness, dur-

ability and quick registration absolutely
without rivals.
Full description for the asking. ASK NOW.
Heywood Brothers & Wakefield Company,
1SS CANAL STREET, NEW YORK.

% N. B.—For prices, state number of your employes.

DEFIANCE MACHINE WORKS

DEFIANCE . OHIO.U.5.A.
BUILDERS OF :

“*HUB, SPOKE"
WHEEL, BENDING,

N
WAGON,CARRIAGE
AND HOOP
MACHINERY.
E

SEND FOR CATALCL

<

PALMER Btationary
and Marine Gasoline En-
nes and Launches, Motor
aaon Engi nes. Envéxllle
astings, mpin, -
ngSend forpcagnlog

5
PALMER BROS., MIANUS. CONN.

Thousands have

[DECEMBER 24, 1898.
been helped to

EDUGATI(I S
s BY MAIL

Bulldings erected ex=
? preul: or this pur=

our system of
|} instracton

Electri
Mechanical or Civil En-

eering ; Chemistry ; Mining;
D yin l;lchngicﬁ A“dn tArfhiteoﬁ.u:d
1% ming . nurve; umbing ; Architecture : Metal
Pattern Drafting ; Prospecting ‘Bookkeeping ; Bhort=
band; English Branches.
32 A MUNT“ raysfora College Education atHoma.
45,000 Stuadenta and Graduates.
Ofroular FREE. Statesubject you Wish to atudy.
THE INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 942, 8cranton, Pa.

Leam-=< Walch Trade

JEWELRY and ENGRAVING.

Address PARSONS’ INSTITUTE, Horological Dept.,
Bradley Polytechnic Institute, PEORIA, ILL.

LiS8 ELEGTRIGAL SCHOOL,

Electrical Engineering. horough jnstruct

Night course. §30. Day courae. 60. Students
received for Special Instruction at any time.

Louis D. Bliss, Prin., 711 l4lh Sl Waslunglon, D. C

i

PR‘\UICA _MONEY SA\‘ING

NO LEVERS

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes1to 6 inches.
Water, Gas, and Steam_Fit-
ters’ Tools, Eimged Plpe Vises.
. Pipe Cutters. Dies
L yniversally uckmwledged to be
THE BEST. [~ Sendforcatalog.
THE ARMSTRONG MFG. CO.
Bridgeport, Counn.

PEPSALT

Indigestion has no terrors for him!
That salt-shaker is filled with Pepsalt.
It-cures and prevents Indigestion.

PEPSALT !s the best of table salt, into
——— €Very rain of which is incor-
porated digestive substances natural to the stomach.

! Fill your salt-cellar witb PEPSALT and use it in

place of salt at your meals. 1f you have indigestion,
your stomach does not supply the necessary amount of
tbe dissolving or digestive juices. PEPSALT taken
in place of salt at yourmeals makes good this deficiency.
a8 you take with every mouthful of your food a similar
substance to that which is required and at the right
time, and your indigestion is a thing of the past. Send
for sample in salt-shaker bottle and try it. Prlce 2%
cents, postpaid.
THE VAUPEL SAMARITAN CO.
48 Sheriff St., Cleveland, Ohlo.

PEPSALT CURES AND
PREVENTS INDIGESTION

Print Your, Qwn_Cirgulars

.' ers. etc. or let your
hog combine business
with amusement and
grlnt them for you.
plendid educator for
zouth and great aid to
usiness men. A full
lineof hand and self-
inking printing presses
type and all printing
suppli es. rlte for
Catalogue. J.
Dorman Co., 121 E Fa-
yetteSt., Baltimore.

THE DOLLAR TYPEWRITER
5252 ABCDEFGH

A Perfoct and Practical Type Writing MachineforonlyONE

DOLLAR. Exactlylike cot: rogular Remington Type ;does the
same quality of work ;takes a fools cAp sheet. Cmnp'hhwlth
papsr holder, automatic ro eel and ink-

ng ; UBes o) gink:in fact 1t does al lthe work ol 1 3
bigh priced machine. Speed, 165tn 25words a minute,
8x4x0In.;weight, 13 oz. Batlafaction guaranteed. Prlce

$1.00. PO!*ASGI&:- Extra. ROBT. 9. [NGERSOLL & BRO.
230 Cortlandt St.. Dapt. Mo 47" CNEW TORE SITY

PIERCE VAPOR LAUNGHES 1§:220

14 Ft. FISHING LAUNCH.

$150 ano Ue.
_STATIONARY AND PUMPING ENGINES.
¥~ Send for Catalogue Stath

PIERCE ENQINE COHPANY
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