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end of a maguetic needle which is toward the south,
when at rest, is of the same kind as that of the north
pole of the earth. But when we speak of the north pole
of a magnetic needle, we do not refer at all to the kind :
of magnetism which it contains. We call that pole the
north pole which points to the north and which con-
sequ>ntly directs a traveler on his way. If anyone
chooses, he may use the south pole of the needle just:
as easily as the north to steer by. There is no law to
prevent. The Chinesedo it.

(7482) W. A. G. writes: In your num-

ver of May 28 yougave a description of the ** Vizeaya » |
of the Spanish fieet, and on page 3451 note thefollowing:

¢ They stand high out of the water, they have abundance
of berthing space between decks, and they are credited
with a coal supply of 1,260 tons, or enough to carry them
for 10,000 miles at a 10 knot speed.”” Am I imposing too
much on you to ask whether this statement is correct, as
during the course of a conversation here a statement was
made that the * Vizcaya® could not cross the Atlantic
from Spain to Havana and have two days’ coaling left in
her bunkers. Based on your statement, it was asserted
that she had coal capacity enough to cross from Spain to
Cuba and back. As] am in the position to prove that
the boat could not have two days’ steaming of coal left
in her bunkers, I would be pleased to know whether you
can give me the correct information. I understand that
a United States naval officer is the authority for the
statement that there would be no coal left to talk of
on her arrival here from Europe. I believe Mr. Charles
Cramp, of Charles Cramp & Son, Philadelphia, in a
newspaper interview aleo substantiated this statement.
This, however, I cannot get confirmed. A. There is no
point regarding war ships about which there is so much
uncertainty as their coal capacity and steaming radius.
The * Vizcaya »is officially rated as carrying 1.200 tons of
coal. At an economical cruising speed, tbis should carry
her from Spain to Cuba and back without recoaling, sup-
posing that her bottom is clean, engines and boilers in
good condition, that the coal is of good quality and the
firemen understand economical coaling, and that tbe
auxiliary engines do not eat too heavily into the supply.
In almost every one of these particulars the Spanish
sbips were faulty. As a rule the official steaming radius
of warships may be reduced one-third. They rarely ac-
complish in wractice what they do on trial

(71483) H. W. S. writes: I would be
much obliged if you would answer these questions: 1.
Is it possible to put the Fletcher breech mechanism and
mount on the 13-inch rifies nowin use, without very much
expense and trouble ? A. Replying to your questions of
August 1: The Fletcher mechanism is already in use on
the 13-inch naval guns. 2. How long would it take to
make 13-inch Brown wire wound guns for the navy?
Would the recoil of four of these be too great for our
battleships designed to carry the 13-inch gun now in use ?
A. The 10-inch Brown wire gunis more powerful than the
present 13-inch navy gun. With proper plant one could
be made within twelve months. The recoil would not
hurt the ship. 3. What is the cost of a book or annual
#iving a list of the beet modern ships and fairly good de-
scriptions of the chief types in the leading navies of the
world, and where can this list be obtained ? Doesthe
*Naval Annual,” which was mentioned by The Engineer
in its reply to the SCIENTIFIC AMERICAN’S article on our
use of S. F. guns? A. We supply Brassey's ** Naval
Annual.” Cost $5.

(7484) W. P. asks: Please let me know
the name of the acid and how it is prepared thatis
used in detecting positive or negative poles in any source
of electricity from battery up to 5'® volts, also what
number platinum wire should be used as Jeads. I want
something that can be sealed and carried in the pocket.
A. A solutiou of potassium iodide in glycerine will serve
ug a polarity indicator. The size of wire leading into
the solution is not of any importance. A simple polarity
indicator may be made by dissolving some potassium
iodide in water; add a little starch, and boil. Into this
dip blotting paper or any other paper which will absorb
the liquid. When dry, cut the paper into small strips
14 inch by 1 inch. For use moisten a piece, and apply
the ends of the wires to it a short distance apart. The
pole which is positive will discolor the paper. Ferro-
cyanide of potash may be used in the sameway. So also
may phenol phthalein. With these no starch need be
used.
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DAs WASSERWESEN DER NIEDERLAND-
ISCHEN PROVINZ ZEELAND. By
Friedrich Miiller Berlin: Wilhelm
Ernst u. Sohn. 1898 Royal octavo
Pp. xxvi, 612, 121 engravings and 10
maps. Paper $9.50.

The province of Zeeland, in Holland, perhaps more than
any other stretch of coast along the North Sea, owes its
preservation largely to the dikes and bulwarks bult by

the sturdy citizens of Holland. The incessant vigilance .

and labor which were naturally the outcome of this con-
stant struggle have led to a close study of Holland’s
waters. In order to prove how important thisstudy is,
Herr Miiller has written a most comprehensive work
based upon researches made in the archives of the

country and upon extensive geological, hydrographic, .

historical, and economical investigations. Of the three
divisions of the work, the first treats of the formation of
the land and the geological development of the water-
ways. In this connection 1t is of particular interest to
follow by means of the accompanying atlas the constant

changes 1n the land and the struggies of the stanch Dutch- :
In the second di-

men against the encroaching waters.
vision of the work we find an excellent account of dike
building and a description of particular portions of tbe
sea coast with their bulwarks and protective structures.
The third and most extensive divigion is devoted to legal
and economic considerations, and deals primarily with
the laws which have been passed to defend Holland from
her implacable enemy, the sea. As a conclusion to bis
work the author has given a most complete bibliography
of the works that he bas consulted. The book will no
doubt be welcomed not only by engineers, but by many
a student of history, for in the historical portions of his
work the author has iucorporated matter which cannot
be found in any other book.
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A Marvelous Machme

Watch the wonderful work
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Air separator, G. S. Emerick...
Alarm. See Burglar alarm,
Allo;7 of 1ron and titanlum and producing

. 809537

609.466
809467
609824

Alloys of titanium, manufa
Amalgamator. N. P. Nelson..
809561
& $09,538
Autographic register, 0. C. Reeves.
Automatic locking switch, W. H. Jackson
Axle lubricator, H. J. Faust........
Back pedaling brake, G. Beekma
Bagholder, M. E. Perkins......
Bandage, Burger & Lutz..
Bearing, antifriction, W. C Baker
Bearing, ball, 1. F;
Bearing, ball, A. G. Hitchcock.
Bearing, ball, C. Smith............
Bearing, roller, M. C. P. Thierry.
Bed slat stay, M. Richardson...
Beer or ale pipe cleanersM. 'l‘eelm
Beer pump air purifier, H. Beutelspacher.
Bicycle, R. P. A
Bicycle, M. T. Campbell
Bicycle, C. R. Harris..
Bicycle, W. J. Tanner .......
Bicycie brake, E. W. Hanes......
Bicycle brake, W. Wollshlaeger.........
Bicycle cloﬂ:mg protector, C. M. Handover.
Bicycle gearmg.chamless B. E. Slusser..
Bicycle gearing, multiple, M. A. Bibble.

Bicycle saddie, H. G. Glover........... . 809816
Bicyclesafety device, G. Beekman.. . 809852
Bicycle supporting attachment, A. T . 609504
Bicycle wheel, G. Hayes.. .. 809542
Bit brace, F. M. Sturgis. .. .. 609,478
Block and tackle, C. S. Kers . 609,438
Boat launching devme. A. Cappelhm .. §09.532
Boiler cleaner, Andrews & Johnson.. .. 609400
Boiler furnaee, E. Docteur........... . 609813
Bootjack, Youngberg & Nord 609803

Boot or shoe work trimmi
Mayo..
Boring mac
Bottle nipple, nursmgl Coulbourn & Lan
Bottle, non-refillable, H. G. Dodds..
Bottle, non«reﬂllable. G.Giordano
Bottle, non-refillable, 8. 8. Whitake
Box blanks, machkine for step mitering and print-

ing, . P.ROSDACK......ociiiiniiiiiiiiiiiiinann,
Brace. See Ankle brace. Bit brace.
Brake. See Back pedaling brake. Bicycle brake.
Car brake. Fluid pressure automatic brake.
Brake beam, F. B. Aglar.
Brake shoe operatmg mechamsm, M. Q. Rutan..
Bread raiser, A. Hough........ccoiiiiiiiiinnnnnnnn,
Brick cleaning machine, S. 1. Howard. ..
Broom, H. BPUrham.........c.c.cvievnviiennenannennns
Broom, combination whisk, A. F. Middaugh et al

%reissue .......................................... 11,688
Building construction, W. H. & F. A. Winslow... 609,487
Burglar alarm, Fowler & Green..................... 609,739
Burglar alarm, ». L. Wartzeniuft............ ..... 609,640

Burner. See Hydrocarbonincandescent burner.
Oil burner.

ilco.
Button, cuff, H. E. left

.. 609,664
Buttonhole cutter, E. E. Zin . 609,720
Caisson, movable, C. C. Lovejeo . 609
Can opener, M. F, Connett, . .. 609,413
Can opener and ice pick. J. Brady. . 609,406
Can opening nozzle, V. I[. Copland....... .......... €09,
Cap and girder support combined. G. R. Kurrie 609441

Car brake and fender, O. B. Whitney.............. G(]
Car coupling draught rigging, J. Christie..
Car draught appliance, railway, W.T. V

Y e e evaeseanre e e nae e

Card shuffier, automatic playmg. J.Booth.
Card shummg apparatus, J. Booth
Carriage, baby, H. P. Be Von
Carvings clamp, C. J. Gartner.
Case. See Packing case.
Casket lowering apparatus, Lester & Smart.
Caster, ball, H. B. Adell.
Casung apparatus, F. Ha
Casting ingots, R. A. McD
Cattle guard, J. W. Bnghtwell
11 cases, machine for makin
Chasir seat fabrics, etc., art of and apparatus for
m.mufacturmg composue threads for weav-

ng, B, Morris................. . 809,452
bharn table, breenleaf & Barker. . 609,669
Chlorates and bleaching liquor, apparatus for

aki . 609,608

hurn, H. B. Coffey...... . 609, 412
Chute, coal, J. 8. Chew. 609,658
Clgarette. mouthpiece, E. T. Gilliland. . 609,741

Clamp. See Carvingsg clamp, Pipe clamp.

Clasp. See Ribbon clasp.
Cleaner. See Beer or ale pipe cleaner. Boiler
cleaner.
' Clip. See Tentering machine clip.
Clothes line prop, P. McClaffert; ... 609.455
. Clutch mechanism, friction, A. . 609,524
i Coal hod lifter and box or receiver for same Al
R. Wilso n 9.52
Coat lifter, J. P. Griffith.. $09,427
Ceck, ball, A. J. RObDINSOTN. - onerernens €09,62¢

Ceck, rotary meter valve, G, Silvestri.. .
Coffee or tea pot handle, W1lhelm & McGovern. .

Coin d1splayer. J. P. Cleal
Confectioner’s separating and filling machine,

Heine & Muck..

Cooking ntensil, ogor
Cooking vessel, A, Be
Cuop, peultry, L. Deveau..
Copying press, A. A. Aikin
Cunving press, G P Bell

Cerset, E. E.How

609,083 i
333%29 | New YoRi: 59 th Ave.

609,612
609 397
609,606

609,434
609,591

Coupling, F. R. Emmit
Cradle, R. Bird..
Crank fastening, .
Cream separator, Phillips
Crib, folding, R. P. ‘Ashwell..
Crib, folding, R. H. Buchanan..
Crossover. emergency, Coates &

€09.738

609.49¢
609,660

Crusher. See Rock and ore crusher.

Cultivating and 8oil stirring device, C. W. Davis €09.611
Cultivator, C. W. Pavis.....coiiiiiiiiiiiiienniiinn.. 609,60
Culuvator and soil stirring implement, C. W.

BAVIS. it ey o 609,610
:Culmvatox fertilizer attachment, W. Eggert, Jr.. 609,502
: Cutoﬁ and strainer for cisterns, automatic, A. A 609439

Cutter "See Buttonhele cutter. Flue cutter.
609733

Pigester and protectmg same, J. L. Coker, Jr.....
Pipper, . W. Har ..
Piving apparatus, J & G.PAY it
Door and window screen, screen L. F. Arno..
Poor guide and closer, sliding, C. F. Agard..
Praughtrigging, W. M. Piper...
Praw bar stop, C. H. Emerson..
Prill and seed planter, R. W. W .
f’e and making same, red, H. R V dal
Electrical appliance for assisting anatomical

organs. J. Doty oo iiiiiit ciiin diiiiiiieiaiaaas 609814
Electrolytic purposes, diaphragm for, W. G.

Luxt .. 609,745
Electromedical ap paratus, R. H. Wappler........ 609,639
Electrotypes. stereotypes, etc.. machine or

shaving, F. Wesel. ...

Elevator. J. H. Clark. ...
(Continued en vage 158)
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1,000 Guns in Stock

WE SELL GUNS of every reputable
American and foreign make, and
givewholesale pricesto everybody.
We carry in stock

Fishing Tackle and Sporting Goods
amounting to aquarterof a million
dollars. We can please the fancyof
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-
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-hbore, re-stock,
repair—in fact, alter a gun to suit
the owner, and guarantee satisfac-
tion. Write for prices.

MONTGOMERY WARD & CO.

111t0 120 Michigan Ave,
cor. Madison St.,Chicago

Q

Oriéinatar: of
the Catalogue Business

MENTION THIS PUBLICATION WHEN WRITING

An Elgin Watch

owes its perfection in time telling to
the pains-taking care exercised in the pro-
duction of every mari, and to its accurate
adjustment before it lemves the factory.

Full Ruby Jeweled Elgins

have genuine ruby bearings, which with

their specially hardened pivotal points
render them as mnear wear-proof as
mechanism can be made—theywill last a
generation.
High grade, but not high price.
Sent Free, our handsome illustrated book-

let about watches.

An Elgin Wateh always has

the word ‘‘Elgin® engraved on

the works—fully guaranteed.

Elgin National Watch Co., Elgin, Ill.

Physical and School Apparatus

GALVANOMETERS{”

STANDARD, SINE, TANGENT, ?

REFLECTING and WIEDEMANN

GALVANOTETERS . . . . .
Catalogue free.

=
E S. Ritchie & Sons, Brnnkhne Mass.
PATENT

GllBIlRN roney TRACK
Parlor, Barn and

Fire Door Hangers
All Styles.
Latest Improvements.
I~ Send for Book.
. Coburn Trolley Track Mfg. Co.
G Holyoke, Mass.

el
arnd J‘J‘rm?nl—
Py, Uhun dnd Acenrate,
Westcott Chuck Co., Onelda, N. Y., U. S. A,
Ask for catalogue in English, French, Spanish or German.

FIRST PRIZE AT ('OLUMBI AN EXPOSITION, 1893.

NE_W BINOCU LAR.

(The Triéder.)
Small asanoperaglass. More
* powerfulthan the largest tield
glass. Send for Circulars.

QUEEN & CO.

E Optical and Scientific Instru-
’ ment Works,

1010 Chestnut Street
PATILADELPHIA, PA.

' ROCK DRILLS !
AIR COMPRESSORS

SIMPLEST. MOST EFFICIENT and DURABLE.

{ RAND DRILL €0.) 1
i!

100 Broadway, New York,

|| Send for oatatoque

CALCIUM CARBIDE

Export trade and Eastern States supplied.
E. Aug. Nareshelmer, 35 Nassau St., New York

WAGON CARRIAGE
AND HOOP

MACHINERY.

SEND FOR CATALOGUE

PATEWT SPoWE DRIVER
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A Good Appcarance,

Combined with fullness of technical detail and general
information of interest to the craft, is aimed at in

The Inland Printer.

Not only is the cover new with each issue, and by a
leading magazine and poster artist, but each page is
tastefully and correctly designed according tothe high-
est canons of the printer’s art. Noprintercan afford
to be without it. The leading paper of its kind in the
world. Price, $2.00 a year; 20 cents a month.

E INLAND PRINTER CO., 212-214 Monroe St., CICAGO.
NICKEL
AND

Electro-Plating
Apparatus and Matenal.
THE
Hanson & VanWinkle
Co.

Newark. N. Je

136 Liberty St., N. Y,

35 & 37 8. Canal St.
Chicago.

Send your business eard
for 160 p, 1585 catalogue,

World’'s Record by Star Pointer

at Columbus. Ohio, Aug. 6, 1898,
on a Heavy Track,

using Barnett & Tucker’s Patent Truss
Sulky Wheels, Bearings are dust and
water proof. Ball separators used. and
friction is reduced a minimum.
Strongest and easiest running wheels
made. Four lines of direct spokes to
each hub, [ndorsed bﬁleadmidnvers.

Manu factured by &
TUCKER, 302 Asylum Street,

ox No. Hartford, Conn.

Tuuls rur Fie or Rongh Work

Toolsthat are common and Toolsthat
are rare, costly and cheap Tools, and
every other kind of Tool used in any
trade you will find described and illus-
trated in MONTGOMERY’S TOOL CAT-
ALOGUE FOR 1898. A handsome
book containing 510 pages and copious
x 4Y inches, with
stitched covers.
Every workshop and factory in the
country should have one. Sent by
mail for 25 cents by
MONTGOMERY & CO.
105 Fulton Street, New York.
KNIGHT GAS AND GASOLINE ENGINE
Excellency in mechanical de- .

sign, simplicity in construction,
sensitive governing, obtaining
steadier motion and more de-
sirable results, are the
superior points in our
engines.

8F~ Send for Circular
*S. 4. Address

KNIGHT MFG. CO.
1718 S. Market Street,
CANTON, OHIO.

index. Pocket size

CED T o Rl i

This beats Wind, Steam. or Horse
Power. We otler the

WEBSTER 2¢ actual horse power

GAS ENGINE

for $150, less 107 discount for cash.
Built on mterchanﬁea ble plan. Built
of best material. Made inlots of 100
theretore we can make the price. Box-
ed for shipment, weight pounds.
Made for Gas or Gasoline. Also Hori~
zontal Engines, 4 to 30 horse power.

= 8F~ Whrite for Sp cial Catalogue.
WEBSTEH MFG [H 1

1074 West 16th St., CHICAGO
Fastern Branch, 38-D Dey Street, New York City.

GAS and GASOLINE
ENGINES., @i

Usin%N atural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank,
to 40 H. P., actual.
The Springfield
Gas Engine Co.
21 W, Washmgton St ©
Springfield, O.

Motor controlledfrom bow®
Valve movement, to 1l 16
to 60 ft. Launches.
Screws a speeialt&. 12,3.5,
7,12,14and 20h. p. o licensed
engineer or pilot required.
Speed and safety guaranteed.
0 dangerous Naphtha or
Gasoline used. No disagree-
able vibration.
| §F~ Send 10 cents in stamps
for 1891 Catalogue.

marme Vapor Engine Co., ft. Jersey Av., Jersey City, N. J.

WITTE GASOLINE OR GAS ENGINES

are Safe, Reliable, Dura~
able and Simple. 8o0ld on
their merits and sent on
trial if desired.

Write for Catalogue S. A.

WITTE IRON WORKS CO.
1207 Walnut St.,
Kansas City, Mo.

$5 Printing Press

Prints your own cards, labels, etc.
Larger press for circulars or small
newspaper, $18. Everythmg easy by
pmnted rules sent. Ca ao e}{

KELSEY &C Y,
B actory 4, MERIDEN, CONNECTICUT‘

BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123.
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 catalogue.

GASOLINE ENGINE

G5
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270 12 H.PWE FURNISH CASTINGS

A
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CINClNNhTI

An instrument for cutting
minute sections down to the
ten-thousandth of an inch.
Cuts clean, quick and auto-
matically by the touch of a
lever. use throughout
the world. Manufactured by
JOSEPH ZENTMAYER,
2 II So.1 lll‘l St., Phila., Fl.

Scientific Qumervican,

Engme See Rotary engine. Rotary steam en-
£gn

Excavatmg machine, G. J. Miller.................. 609,449
Fabric. See Knitted fabric.
Fan, blowing, J. Brohch
Farm gate, J. A. Wallac
Faucet, automatic pressure equalizing beer, Mar-
cm& Spinelli
Faucet. filtering, W. Zolle ..
¥eed reservoir, automatic, A. P. Chapin..........
Feed water regulacor for steam boilers, auto-

matic, P.O. HipDP. .evvvvrrinriiiiiiiiiirieiennnns 609,544
Feeder and waterer. stock H. i i - 609,728
Fence machine, wire, H . L. Davis.. .. 609,535
Fence machine, wire, C. F. Newkirk. .. 609,45
Fence post, W. M. Myers............ .. 609,454
Fence spacer, wire, G E. Sheldon .. 609,523
Fertilizer distributer, L. H. Kromm .. 609,440
Festoon apparatus, J. A. Groebli. . 609,429
Fiber vessel, A. Stark......... . 603,525
Fifth wheel, C. Nielson. .. 609,697
Filter, J. A. Chandler..... . 609.754

Fire extmgmsher. 8. Joseph..
Fire exmggm:hmg systems, dry pipe valve for,
tec
Fireproof partition, E. R. Leonard.
Flour mill roller feedmg device, J.
Flue cutter, P. DiX0On........ ciiiiiiiiiiiiiiiian.., _ 60
Flue scrapers or cleaners, motor for, E. E. Parks 609,588
Fluid pressure automatic brake, G. Westing-
houseRrs. Sl S oot s - - - CEEL:l. g aeictoss
Fluid pressure motor. P. C. N. Pederson...609, 620,
Folding or colla;}flhle table, A. B. Shultz
Kruit picker, .
Fruit press, J. R. McKee
Fuel, means for utilizing,
Furnace. See Boiler furnace.
Gage. See Watch crystal gage

600,744

Garment hanger, J. S. Heaton . 609,743
Gas burner heating and illumi:
.. 609,656
.. 609,673
Gas generator, acetylene, L. K. Bohm .. 609,494
Gas, process of and composition for makmg, L.

G. Harris 609,582
Gas producer, P. English. . 609,7€1
Gas producer, J. G. Sanderson.. 609,705
Gate. See Farm gate. Self closmg gate.

rden . 609,617

. 609,680

Gate, P. Peteraon 609,700
Generator. See Gas generator. Steam genera-

or.

Gin brush, E. Y. Reese........ccoeeevruiiiiinnnnnnn, 609,464

Glassware, manufacture of, D. C. Ripley.

. 609,704
Glue pieces, disintegrating machine

or, C. F

‘Wurmbach . 609,489
Gold and ore separator, W. Gray. .. 609.540
Grader and scraper, C. Karraker. .. . 609 679
Grain binder knot tying device, C. S. Sharp. .. 609,
Gun, box magazine lever, T. C. Johnson .. 609,678
Gun, magazine, M. C. Lisle . . 609,445
Gun. magazine bolt, 1. B. , €09.6!

Hammer, tack or nail, G. E. Haszinger............ 609,672
Handle. "See Coffee or tea pot handle.

Handle bar and luggage carrier, A. Mayerson..
Hanger. See Garment hanger. Meat banger.
Harness suspendmz and releasing apparatus, J.

Harrow, dlsk C 8. Sharp.. 609.469
Hlarrow, reversible disk, C.'T. 609,5
Hat, R. LieuX.....ccooivveeierrennnne.. 609,514

Heat exchanger for fluids. P. S. Hyslop.
Heater. See Steam heater. Water hea
Heel trimming machrne, B.F. M.
Hinge, ad]ustathj L
Hinge. spring, J. Ke ene,
tlitching device, horse,
Hoe sling, A. J. Carley..
Hoisting and conveyi
mechanism for, H. Fuller
Hoisting apparatus, spout, H.
Horse detacher, A. & A. Baatz..

609,548

Horseshoe, non-slipping. B. P. ,001
Horseshoe pad, J. Sheehan ,708
Hose coupling, C. A. Wood ,48!
Hydrocarbon incandescent burner, Biddle &
0st. . 609,653
Igmcmg device, A.J. Sterne 609,748
Incandescent lighting. manufacture of fluid for
im pregnating fibers for, G. B. Puchmuller.... 609,702
Indicator. See Railway time indicator.
Ironing table, 8. C. Martin..........cce iveeenrnnnns 609,688
Jack. See Bootjack.
Knitted fabric, striped, R. W. Scott... .. 609,707
Knitted garment blank, D. McGenniss 609,694
Knitting machine bur holder attachment, H. V.
PRIt T e » Ses . B oo TTeTs s st o . 609,594
Kmttmg machine needle, 8. Woodward. 609. 566
T.am] . 609,689

p, J.J.

Lamp bulbs, device for attaching or detaching

electric. C. G. Edwards
Lamp chimney holder, A. C. Althouse
Land roller, F. Schonhoff...............
Lantern. E. M. Rosenbluth.
Lath, G. A. Turnbull,
Leather machine for covering rolls with, J.

quuldelevatmzwheel B. S Blrdsall..
Loading apparatus, J. Carrothers
Lock, E. Fackner..

Locomotives, appara

ham & BOBtOCK....cvuuseiiiienenisaininns 609,732
Loom for weaving tw 609,6.
Lubricator. See Axle lubncator
Lubricator, J. F. Lewis.. 609,444
Mail bag crane bag helde! ,41

Make ready press, F. W. Baum
Match holder, W. Bernard
Meathanger, L.

Mill. See Stamp mrll

Windmill.
Mine trap door, J. O’Brien

Mould chill. Perpers .....

Mop wringer, J. L. Spr

Motﬁon or pogver, mechamsm for cransmltnng,

Motor. See Fluid pressure motor. Pump operat-
ing motor. Tide motor. Vehicle motor. Water
motor.

Mower. hand lawn, C.I..Shonle.........ccvvuenen..

Musical instrument, E. A. Schubert.

Musical stringed instrument tuning device, E.

m... .. 608712
Nozzle, adjustable hydraulic, A. B. Eastwo . 609,578
Nut lock, J. A. Pennington................. . 609,521

0il burner. retort, G. H. Larkin... . 609,552
Packaging ‘machine. H E. Smyser . 609,472
Packing case, J. P. Wendt.......... . 609,642

J. T N.Angell.................. 609,752

Packmg‘ metallic
Pad. Horseshoe pad.

Paper cuttlng shears, A. H. Morrison.............. 609,622
Paper feeding machine. E. M. Jillson........ . ... 609.437
Perforating paper, etc., machine for, A. Krah.... 609,682
Photographic developrng apparatus, A. s!
IOBENZIE. . e oo P R o ooz BeBlesefoinisivio s ols sicickiutrsots 609,661
-Photographic films, apparatus for developing, J.
Y13 17:170) ¢ DU, 609,677
Picker. See Fruit picker.

Pipe. See Tobacco pipe

Pipe clamp and holder R. W. Clark.
Pipe wrench, D. H. Hollmgsworth
Pipes, means for couplmg small,
Planter, Earhart & Miller
Planter, corn, W. H. Eck
Plow, A.F. Bergqvist

Plow, W. A. Wood. 609,602
Plow wheel box, C. . 609,713
Post. See Fence post
Powder distributer, C. C. Clawson.. 609,572, 609,573
Power generation, motive. C. Guattari............ 430
Preserving food, O. De Santa Crug................. 609,500
Press. See Copying press. Fruit press. Make

ready
Printing machme. stencil, ¥. D. Belknap.......... 609,402
Printing representations of woven fabrics, A. B, .

Sherwood... eeee.. 609,748
Pump operatms! motor. ‘7. W ‘Weddel et al. .. 609,
Puzzle or toy lock, J. R. IHv ........... 609,447
Pyroxylin compound J. Stevens.. . 689,475
Radiator, air heating, J. M. Sprecher « 609,595
Railway, C. ¥1. Balliette................ . 609,727
Railway, aerial cable, A. Margesin .. 609,687
Railway, elevated, J. Rrady..... . 609,407
Railway Tails, device for bandling, E. Day. 609.417
Railway switch, H. Christenson........ 609,61

Railway swnch aummat]c.J J. Benes
Ridway time mdleator M. Jolly.
Reel. See Warxing reel,
Register. ucographic register.
Ribbon clasp. B. Wilson
Riveting, L. Stemmuller...........
Riveting machine, J. W. T hompson.
Rock and ore crusher, M. O’Hare
Roller. See Land roller.
Rotary engine, E. J. Herchert....... ....
Rotary engine, Hitz & Von Syb\lrg
Rotary engine, C.J. Sullivan..........
Rotary steam emzme. H. H. Freeman
Router, A. J. Kniffen.........
Safe boltwork, G. L Damon

. 681
cevences 609,416

(Continued on page 159)
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National Tube Works Co.

McKEESPORT, PA., U. S. A.

TH

E Largest Makers of All Sizes and Kinds of Special WROUGHT

MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE

WORLD; control the Manufacture

of Wrought Tubular Goods Made

of a High Class of Mild Steel, FROM THE ORE tothe FINISHED PRODUCT,
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES gs

Better than any other Pipe made.

PEPSALT

PEPSALT

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

P E PSAL is the best of table salt, into
———  €VETY.grain of which is incor-
porated digestive substances natural to the stomach.
Fill your salt-cellar with PEPSALT and use it in
place of salt at your meals. If you have indigestion,
your stomach does not supply the necessary amount of
the dissolving or digestive juices. PEPSALI taken
in place of salt at your meals makes good this deficiency,
as you take with every mouthful of your food a similar
substance to tbat 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. Price 25
cents, postpaid.
THE VAUPEL SAMARITAN CO.
48 Sheritf St., Cleveland, Ohio.

PEPSALT CURES AND
PREVENTS INDIGESTION

KS

DS,

HLTY oF
DUISIJ\NA
WRITE FOR

SULARSLPRICES,

For 21 Years we have been building the

CALDWELL CYPRESS TANKS

For every purpose. Most durable known.
¥ H andsnme Catalﬁ ree

W,
217 East Mam Street, LO'ISV]LLE Kvy.

Buy Telephones =

THAT ARE GOOD--NOT ‘“ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against 1oss by patent suits. Our guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St., Chicago.
Largest Manufactwrers of Telephones

e.z:cluswelu in the United States

HOLDS HOSE

with a vise-like grip. and never
tears the fabric. Lift the little
lever and the jaws are released.
iin elastic band to bind the le

Fasteners also applied to Cuft
i and Necktie Holders, Suspender
Buttons, Eyeglass Holders and
Key Chains. By mail 10c. each,
except Aluminum or Phosphor
Bronze Key Chains, which are

1Nus. Booklet for the asking. E

25¢.
AMERICAN RING CO., Box P, Waterbury, Conn,

EDISON PHONOGRAPHS, An Styles.
TAINTER GRAPHOPHONES, An styles.

Complete stock of records, and full lme of supplies,
for both machines.

36 Page Illustrated Catalogue, free.
The Edison Phonograph Co., 427 Vine St.,Cincinnati,0.

23y USE GRINDSTONES ?

I[f 80, we can suppiy you. Al sizes
. Meunted and unmeunted, always
kept in stock. Remember, we make 8
specialtyof selecting stones for all spe-
cial purposes. I Ask for catalogue

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.
Umted Stntes

PUTHTU BUE DESTHUYE and Igunudn.

rightg for sale. Newly patented. Address (l
NELSON, Paw Paw, Van Bnren Co., Mich.

(zomposilion Wire Belt Lacing

Will not Cut or Tear the
%flt' Will not Bﬁak.
O:ta;f the l?ual?.m =

CATALOGUE AND SAMPLES FREE.

THE MALIN & CO., Cleveland, Ohio.

—

PHONOGRAPHS_) «~_CRAPHOPHONES

Voice.

Records.

They Sing, Talk, Laugh, Play and Record your own
Ideal machine for home entertainment.

‘We manufacture all style Horns, Carrying Cases, Cabinets,
Agents and dealers wanted.

If you own a Talking Machme, send for free
booklet, “ How to Make Records.”

yHAWTHORNE & SHEBLE, &
602, 604, 606 Chestnut Street, v
PHILADELPHIA, PA,,

& Send for Catalogues.

U. S, A,

SCREW-CUTTING DIE HEADS

SELF-0OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “ others,’” viz.: They are
smaller, stroig er, more compact have no
levers to spring, cannot he cloxged by
chips, are a]ways rellable. and the prices
are Tight. é r descriptive circu~
lar S A7 Our die eads are furnished

& in sizes suitable for cutting threads from
No. 17 wire gauge to 6 inches diameter inclusive.
CeomETRIC DRiLL Co.. W:s-rvm.:. Cr.

CHAS. CHURCHILL ndon, E: d.
EUROPEAN AGENTS 1} {iih  CiliD & BENET. Vieaos, Avcroi

Sunlight Camera.

Makes a fine picture. Has

a good lens and shutter for
bothinstantaneousand time
exposures. Usesglass plates
x 4. It can beusedwith
tripod. Two extra holders
can be carried in the camera.
Price $3,50. Send 5¢. for
sample wpicture. Sunlight
Junior, 3}¢x3% plates, price
$2.00. Full equipments for
developing and printing furnished for 3‘2.50 each. Photo-
graphs colored. Cir.Free. LORD & CO., 529 B'way, N. Y.

THE LATEST UP TO DATE CYCLE CAMERAS
SUNART

28 Styles. Prices from $5 to $50.
Guaranteed.

& Send 2 cent stamp for
Illustrated Catalogue.
SUNART PHOTO CO.

6 Aqueduct Street,
ROCHESTER, N. Y.

Gasand
Gasoline

Frontier

The Frontier Tandem. Two
glmders TheFrontier Vertical,
ndfor catalog. FRONTIER IRON

Engines

WORKS, 6 Chene St., Detroit,
Mich. YARYAN CO. Eastern
Agents, 142 Times Bldg., N. Y.

ARTESIAN WELLS

Any de fgth from 10 to 2,000 feet. Wells for the lmproved
Air Lift Pump a specialty. Old dug wells made deeper.
Test Bormg for ‘Water. Soundings made for Founda-
tions. nd for refer nc s and particulars.

I. H. FORD & CO. 104 Fulton St.. New York

GAS+° GASOLINE E

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U.

Che Scientific Flmerican

PUBLICATIONS FOR 1898.

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 Supplement (weekly), one year, 500
Exqon Edition of the Scientific Amencau (month-

y) in 8panish and English, - 3.00
Building Edition of the Screnuﬂc American

(monthly), - =~ = - = = =25

COMBINED RATES
in the United States, Canada, and Mexico.

Scientific American and Supplement, - - - 7.00
Scientific American and Building Edition, - - 5.00
Scientific American, Scientitic Amerlcan Supple-

ment,and Building Edition, - -9.00

TeErRMs To FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to foreign ceuntries are as follows:

U. S, English

Money. Money.

£s. d.

Scientific American (weekly), - - - $4.00 016 5

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

ican (monthly), - 3.00 012 4
Export Edition of the Screntrﬂc Amer-

ican (monthly) in Spanish and English 3.00 012 4

ComBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific American and Bulldmg Edl—

tion, - - - -65% 169
Scientific American, Se)enmﬂc American

Supplement, and Building Edition, -11.00 2 5 2

¢F~ Proportionate Rates for Six Months.
The above rates include postage. which we pay. Re-
mit by posial ur express money orcer, or draft to order of

MUNN & CO., 361 Broadway, New York.

Chain

K" Send for late Oatalogus “0.”

© 1898 SCIENTIFIC AMERICAN, INC.

BELTING of Various Styles, ELEVATORS, CONVEYORS,

COAL MINING and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO., COLUMBUS, O.

Branches: CRICAGO—NEW YORE.
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