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a r Power
Screw Cutting
et~ AU tomatic Lathes

Cross
Feed
| FOR FINE, ACCURATE WORK
Send forCatalogue B.
SENECA FALLS MFG. CO.
" Water Street,
Seneca Falls. N.Y, U.S.A

MACHINE SHOP OUTFITS
TOOLS ano SUPPLIES“’“"“‘
. SEBASTIAN LATHE (0. 208 Einmati o

CINCINNATI O,

GINE&FOO‘”

and Turret Lathes, Plan-

FOOt and POWEI’ ers, Bhapers. and Drill P’reises
SHEPARD LATHE CO,, 133 W. 24 St., Cincinnati, O.
] 0 L antee. We have
been the Lead-

ing Tool Manufacturers for Fifty Years . . .

WALWORTH MFC. CO.,
128 T0 136 F 136 FEDERAL ST.,, BosTon, Mass.

“OLDS”

GASOLINE

ENGINES

are remarkable for
SIMPLICITY

and ECONOMY
Write for Prices.

OIds Motnr Works,

1325 .Jeff. Ave.,
Detroit. - - M

Every kind ot
Tool for Steam,
Gas, and Water
Fitters. Every
Tool has our
personal guar-

ich.

Prevention Better Than Cure.

The lareest plants in the country
are using the
“ MONARCH”' Engine-Stop System
with wbich it is impossible for an
engine to run away. Invaluable in
capes of accident or emergency,as
the engine can be stopped from any
portion of the plantby simply pr ess-
ing an electric button. Safe, swift,
i sure. Superiority comwands respect.
Consolidated Kngi
Successors 1o The Monanr:
Waterbury, Co

INDUCTION
CO l LS for experi-

ments in X rays and
other electrical work,
EF~ (atalogue Free.

E S. RITCHIE & SONS Bnooxum:. Mass.

TRUSCOTT MARINE
MOTORS.

The simplest,
most Dowerful, and
highe
speed gasohne engines
of their class upon
the market.
Made single, double, and triple
cylinder. both two and fou
m Cycleranging from1to40 F

Catalog for the asking.

Troscott Boat Mrg, Bu.,

~ ST. JOSEPH, MICH.
If you want the best CHUCKS buy Westcott's

Little Giant Double GTi
Drill Chucks, Little Giant
Drill Chucks
Improved,
Omeida Drifl
Chucks, Cut-
ting-ofl
Chucks,Scroll
Combination
Lathe Chucks, Geared

Comwhination Latbe Chucks, Plain l‘lm_versa! Lathe
Chucks, imh-z.aendem Lathe Chucks. ade by
Westeott Chuck Co., Oneida, N. Y., U, A.

Ask For wln.-im_mr in English, French, Spanish nr (y#rrnm.
IRST PRIZE AT COLUMBIAN BXPOSITION, 1583,

TOOLS

~FOR MECHANICS. |

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

WIRELESS TELEGRAPHY.— SCIEN-
TIKIC AMERICAN SUPPLEMENT Nos. 121:3. 1327,
1:328 and 1329, contain illustrat~d articles on this
subject by G. Marconi. Additional iliustrated articles
by otber authors are contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT Nos. 1124, 1131.11727. 1192,

1°217, 1218, 1219 and 1:309. These papers con.

stitute a valuable treatise on wireless telegraphy. Price
1) cents each from this office, and all newsdealers.

msa&emu&eg-g$sgssgesea

To Owners of g:
Gas Engines ‘s
k Automobiles and g:
& Motor Carriages g:
B You can avoid use of (#
g 0 batteries and expense @
¢ < of thberr constant re- %
> newals if you have in
g tbeir place an
3 AUTOSPARKER. }
LS It can be attached to any machine, new or o'd. IirS
Write for descriptive booklet, containing testi- >
» monials from well-known makers and owners of
o gas engines, automobiles and motor carriages. ‘3:
34’ MOTSINGER )EVILE MFG. CO. hry
> 14 Main St. Pendleton, Ind. >
KPP PFF IS PP IIIPPP PP P PP PP FPFS R

WORLDS RECORD.

MOTORS 50

BICYCLE'
TRICYCLE
RUNABOUT
AUTOMOBILE

& LAUNCH
UNQUESTIONABLY THE LARGEST AMERICAN MANUFACTURERS.

ERTHOMAS Morop Co. oo Broiomay Bueeaig N

Trolley wire or other conductor for elec-

tric traction, G. 1. Heyl-Dia.......... 689,615
Truck, electric, T. [I'. Rowland 689,417
Trunk, I V. Lundbeck...... 689,824
Tubes, apparatus for manufact -

less metal, C. Ciangherotti............ 689,668
Twine, apparatus for making grass, G. A.

(DY - R S . 689,649
Twisting michine. cotton  sliver. (. L. Brow-

[T L P . et S Gl 7 SR O 68,787
Twisting meche . L. Brownell.... 689,786
Typewriters, machine for feeding envelopes

or otherr sheets to, C. M. Schmitt.... 689,423
Umbrella  tip retainer, R. T. Clark...... 689,038
Utensil guard, II. R. Barnard 689,778
Valve, C. 1. HMHuxley........... 689,618
Valve, safety, C. C. Palmer.... 689,512
Vapor generator, A. Scharffe.... 689,625
Vehicle box, F. IKnobel........ 689,676
Vehicle brake, S. L. Burger.... 689,386
Vebiele, motor, R. E. Ols.... 689,511
Vehicle wheel. motor, A. L. Kull 689,551
Velocipede, W. II. Snow........ 689,699
Ventilating apparatus, 1. Morill 689,739
Vessel, . Blanchard.................... 689,782
Vessel for transporting granul

A, MceDougall. . 689,741

Vessels, device for raising sunken, R. y 689, 4‘31

Violin mute, J. 1I. FKiscber............. 689,475
Voltaic cell, II. S. Amwake.............. 689,450
Washing machine, J. M  Cook 689,462
Watch, stop, E. H. .Johnson.. 689,495
Water closet, W. H. Lloyd......... GB‘)G?‘)
Water heater, Allpress & Blakeslee.. 689.531

Wax, manufacturing mineral, I<. von Boyen 689,381

Welts or rands, attachment for applying

Wer B, "ATIBIA. ... oo oo oiviese voos . - 689,532
Wheel rim turning machine, E. Linfeldt.. 689,608
Wheel support, reducing, F. Wolfe.... 689,528
Whiffletree hook, Massey & Grammer...... 689,734
Windmill, T. Carney............... 689,635
Window, A. S. J. Haygood.... 689,802
Wire coiling device, M. Church..... 689,575
Wire crimping tool, H. Zimmerman. 689,449
Wire machine, barbed, W. Emery........ 689,712

Wood bending machine, J. W. Lambert. 680,730
Wood. etc., into small chip

cutnng, J. W. Corts . 689,463
Wrench, 0. A. Gatrell .. 689,393
Wrench, G. Partillo... . 689,664
Wrench, J. R HOUS. . «vvoronnonisennnnn. 689,806
Wrench handles, construction of, I'. Searle. 689,692
Writing ineradicable, rendering, S. J. Mor-

row (reissue).........ovviieniinnennns 11,958
Yoke, neck, J. D. Gale.................. 689,392

DESIGNS.
Bag frame, S. A. Keller............ 35,465
Cabinet, jeweler’s, S. Swartchild 35,467
Can or jar, W. A. Lovenz. 35,471
Comhb, W. B. Allen...... 35,463
Cooker, C. M. Robinson 35,479
Couches e beds, firame forr extensible, A.

de Piniec-Mallet...................... 35,488
Cushion, C. W. Meinecke... 35,470
Display tray, A. J. Springer.. 35,176
Flower or shrubbery support, M.

7 e aoaoate e anl §IF Se0c 00 35,474
Hub, vehicle, T. G. Mandt 35,485
Hydrocarbon burner, L. G. Heis 35,480
Jar, milk, McDonald & I'1tzgex.ﬂd .35,472, 35,473
Iutchen vessel, G. Gnuchtel............... 35,477
IKKnife handle, O. Maussner............ .. 35,482
Label case, druggist’s, A. S. Baird.. 35,468
Lamp, gas, A. H. Humphrey........ 35,481
Pan, muftin, L. Wagandt........ 35,478
Retinoscope member, T. H. Bickerton 35,469
Rubber horseshoe, C. . Bolton...... 35,484
Sandal, M. L. Hatheway...........cooouu.n 35,490
Saw handle member, crosscut, L. Shallcross 35,483
Sewing machine table, Huber & Hacken-

Drach; Bl . B CERE ks ki Xk e 35,486
Sewing machine thros 35,487
Sheet, P. Taylor.. 35,489
Stand, ornamental, E. 35,466
Trade marks.

TRADE MARKS.
Baking powder, J. C. Grant Chemical Com-

ANY e vmmiasateasia o o s st ae s s 37,511 to 37,513
Blood punmexs, remedies for female com-

plaints. and liver pills. Lvdia E. Pink-

ham Medicine Co..........ooviviiiin., 37,502
Boots and shoes and leather forr same, Rice

& Hutehins.........o00ue 7,490, 37,491
Branding liquor, 3. Ca wes s 31,040
Bread sticks, B. Stvw-nsnn ‘‘‘‘ 37,510
Candy and confection of all kinds, y s 35,604
Cigars and cigarcttes. Manara Brothers

Company ... i 37,505
Cleaning preparation, certain named liquid,

A SchyvFeln®. i M- 3. . 37,514
Clocks, Bowler & Burdick Co... 37,484
Cloth known as Kkersey, (). Hoffstadt. 37,495
Cream and milk, condensed, DPacific Coast

Condensed Mitk Co..ovvtniiniiininnnn 37,509
Cutlery, M . Rodearmel........ 37,622
Damping boxes, G. Stabler 37,627
Fabrics made from wool, wood and silk, and

wool and cotton, [lolden, Leonard &

O R e, R - 37,494
Fur mtme, certain named, Fred Macey Co 37.520
Game boards, E. F. Carson........ 48.), 37,486
Hardware, ('ertain named, Smith & IIemen-

NNAY, | GO ke + arnosne » « EReieameiokoh R« - 37,525
Leather, patent, A. C. Lawrence Leather

Col' IR ol PRl T sl I L 37,489
Lxghtexs or match devices, certain ‘named,

Acme Specialty Company 5 ... 37,498
Liniment, A. Roberts........ 37,503
Linunors. distilled and soirituous.

i (Ch I R SR ' o 1 o 37,607
Magazines, H. S. Stone & Co.. 37,481
Mineral waters, W. .J. Loth 37,606
0il, olive, H. Kienzler....... 37,508

0Oils and lubricants, except lubr

icating oils,
tire fluids, and cement, J. S.

Longhurst,

B3 e RS S o e o I ™ o o o O 37,617
Qils, luhucdtlm~ and 111ummdtm§:, 0il Com-

pound Manufacturing Co. 37,518
Packing, rubber, Henion & thlu-ll . 37,h21
Photographic pictures, I, I I\mgham ... 37,482
Pianos, mandolins, guitars, banjos, violins,

and  strings  for such instruments,

Meloton Piano Co...............coounns 37,487
Polishes for metal, wood, and enamel,

Buffalo Specialty Manufacturing Com-

DANY  aimrinie ot dsim Atk o » o ¢ o o 0 o sl o 2o ase 37,516
Purses and tobacco pouches, coin.

Stein Manfg. Co............ 37,488
Remedies, catarrh, W. K Deck 37,500
Remedies forr coughs, colds, s, and

similar afflictions, internal, Radecliffe

BUOITHIE xS -1 - B Cae ke oo e 37,501
Saw  handles, Simonds Saw Co. 37,624
Sheetings, L. Norden...................... 37,496
Sheetings and drills, W. H. Wisner & Co.. 37,497
Shoes, Tucker & Ilagen.................. 37,492
Soap contpound, IT. M. Wilson............ 37.5156
Soaps and perfumery, Colgate & Co...... 37,499
Steam power and refrigerating plant appli-

ances, Whitlock Coil Pipe Co.......... 37,529
Switeb, outlet, aml receptacle boxes, and

cut outs, M. Robinson................ 37,628
Thread, sewing, Clark Mile-End Spool Cot-

ton Mo ob 0By o SRS e, o e Y 37,493
Tin nlate. tools. shovels. and nails. Manogue-

Pidgeon Iron Co.......ovvviiiniinnnnns 37,526
| Watch cases, A. M. Bachrach............. 37,483

LABELS.
“Blue Seal Rye Whiskey,”” for whiskey, I.

CONEN™ 5 Lhhe  cleaeloloioie o PN o ook - R - . ,861
“Colman’s Ceutrifugal Blue,”” for laundry

blue, J. & J. Colman, Ltd.............. 8,857
““Daisirosa,’”” for cigars,

graphic Company. .......ccc.eeomeodles.on
“Higgins Eczema Cure,” for

o AR U2 05 A G 5 o ol i T M SN R
“Hilller's  IFragrant glish

perfume. L V. S Tlillier.
“Mackinaw Rye Whiskey,” for
Cassidy & Son
“*Mixed Bird Seed,”
Co

for bird seed,

8,
Munson &

(Continued on page 1k
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ADVISING TIHE YOUNG MAN

This is usually the most difficult problem to
parents, ministers, professional men and others
to whom young men come for advice. Each and
every one has this question to solve from time to

time and isoften at a loss what todo. Itisarule
that ‘*he who helps another to help himself, helps
hiln best.” We are in a position to answer this
problem in this way. We would be pleased to
corrcspond with parents and others and acquaint
them with our plan to help a young man to help
himself. Through the generosity of the founders
of the school, and several prominent manufactur-
ers, the Trustees are able to otfer each year a few
Free Scholarships in our Engineering courses to
deserving, energetic and intelligent young men.

The Scholarships for 1902 are now available and
applications will be considered from the readers of
the SCIENTIFIC AMERICAN. The course of study
offers thorough instruction at home in Mechani-
cal, Electrical, Stationary, Locomotive, Marine
and Textile Engineering, aswell as Heating, Ven-
tilation, Plumbingand Mechanical Drawing under
instructors who are graduates of the great techni-
cal schools. Much of the instruction is under
regular teachers in the technical schools for which
Boston is famous. Write to the registrar of the
American School ot Correspondence, Boston,
Mass., for full information, large handbook de-
scribing courses, methods, etc.

Gash for REAL ESTATE

no matter where it 1s. Send de-
acription and cash price and get my
WOndertully successful plan. W. M. OSTRAN-
DER, North American Bldg., Philadelphia, Pa.
D L HOLDTYZN
REAL ESTATE TRUST BLDG PHILA, PA

REGEALED ICE MACHINES

SEE FIRST P SCIENTIFIC AMERICAN SEPT.2.1899

SOLI’.

This modest cut and simple verse

Is but a ples in English terse.

To you who look for something good,
And, paying for it, really should
Not jeopardize your name or mon—,
For engine poor, too weak to run.
The Keim will never disappoint

In wagon, yacht or any joint,

JOHN R. KEIM, Buffalo,N.Y,, U.S.A.

PRALMER,

MARINE and STATIONARY

2 and 4 CYCLE

are no experimeunt, as they
are in suceesstul operation
in all parts of the world.
Launches in stock.
Send for Catalogue.
PA I.MER BROS,,
8 Cob, Conn.

BABBITT METALS.—SIX IMPORTAN T
formulas, SCIENTIFIC AMERICAN SUPPLEMENT 1 1'2
Price 10 cents. For sale by Munn & Co. and all naws.
dealers, Send for catalogue.

NO DANGER OF EXPLOSION o~»

There is nothing to get out of
order, nothing to canse alarm,
in the construction and ATTAnEE-
ment of the f Witte

* and
b strong-
bile power

on the market, ¥ part Is
interchangeable, are ensily
made and the Il!u perfection
nssred. fully

& guaranteed. ‘( al
Witte Iron Wor
EI% W, Sth 8t.,

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editou's, Students, Bankers. Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
‘I'o be bad of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufaccured By Consoliduted aafeJy

in Co., Box 121, Bl oomnficld, N.

‘““ WOLVERINE”’

Gas and Gasoline Engines

STATIONARY and MARINE.
The ‘*Wolverine” is the only reversible
MarineGusEngineon themarket.
It is the lightest engine for its
power. Requires no licensed en
gineer. Absolutelysafe. Mfd. by

WOLVERlNE MOTOR WORKS,
12 Iluron Street,
Grand Rapids, Mich.
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Surfaced Ready Roofing.

The surface I8 completed
at the factory and does
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ARE YOU GOING TO BUILD?

If 0, you want the best and most
aconomical system of heating. The
Vance System will heat your house
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ture with only 3§ of the amount of
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it before deciding Our ooklet;
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Kansas City, Mm
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There is Risk of Personal
Injury in Working
Around Machinery

Accidents usually mean 1oss of
income. You can insure for your-
self a weekly income while dis-
abled by taking out

An Accident Policy

in The Travelers Insurance Com
pany of Hartford, the oldest Ac-
cident Company in America _and
the largest in tbe world. These
Ppolicies guarantee large amounts
tor loss of legs, arms, hands, feet
or eyes. If death ensues.a stated
sum is paid.

The Life Policies

of The Travelers Insurance Com-
pany appeal particularly to busi-
mess and professional inen because
they furnisb straight life insur-
ance at the lowest possible cost.
'I'ravelers policies are issued on
the stock plan and the net cost is
certain and fixed. The diflerence
between tbe lower cost in the
'I'ravelers and the higher cost
in the mutual and dividend-pay-
ing companies remains in your
pocket as a dividend in advance.
Let us send you some interesting
matter bearing on the superinr ud-
vantages of The "I'ravelers Policies.
Brav.ch offices in nearty every city.

The Travelers

Insurance Company

Hartford, Conn.
(Founded 1863)
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Notes and %

Queries.
15,000 R eceipts. 734 Pages.
Price, $3.00 in Cloth. $6.00 in Sheep. $6.50

in Half Morocco. Post Free.
This work has been re-
vised and enlarged,

900 New Formulas.

Theworkisso arranred
as to be of use not omy to
the specialist, but to the
general reader It should
have a place in every
home and workshop. A
circular containing full
Table of Contents will
be sent on application.

Those whoalready have
the Cyclopedinmay vbtain

1001 APPENDIX.
Price, bound in cloth, $1.00
postpaid.

The Progresshaf Invention
In the Nineteenth Century

By EDWARD W. BYRN, A M.

Large Octavo. 480 Pmm
300 Itlustrations. Price W
by Mail, Postpaid. Hal Red

eroccu, Gilt T'op K400,
’I‘m most. 1mportant book
ever published on invention
aml discovery. It is as read-
able as a novel, being written
epular style
he book gives a most com-
{l et prehensive and coherent ac-
i » count of the proeress which
_w‘ﬂ?ﬁﬁ distinguishes thisasthe “gold-
=10 en age of invention,” result-
||| ing in industrial and commer-
| cial development which is
I without precedent. A chrono-
| logical ¢ . lendar of the leading
inventions is one of the most
|4 important features of the
|| OOk, enabling the reader to
i refer at a glance to important
4 inventions and discoveries of
any particular year. The book
" is printed with large type, on
fine paper, and is elaborately
illustrated by 308 engravings
andis attractively bound.

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

T'HIS is abook full of
interest and value tor
'Teachers, Students,
and otbhers who desire
to impart or obtain a
practical knowledge of
Physics. I'his splendid
work gives young and
old something worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It will give any-
one, young or old, in-
formationthat willen-
able him to compre-
bend the great im-
provements of the day
It furnishes sugges-
tions for hours of in-
structive recreation.

20th edmon Revised and enlarged. 914 pages. 820
illus. lezantlv pound in cloth, Pnce by mail, post-
paid. $4.00; Half Morocco. $3.0

MAGIC

lll

Stage lllusions 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
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposés of
the tricks are, in many
cases, furnished by the
prestidigitateurs th em-
selves. Conjuring, large
stage illusions, fire-eat-
ing, sword- swallowmz
ventriloquism, menta
magiec, ancient magic,
aummam, curious tagys,
stage effects, photograph-
ic tricks, and the projec-
tion of moving photo-
graPhs are all well de-
scribed and illustrated,
making a handsome voi-
ume. Itistastefully
Ermted and bound. Ac-

nowledged by the pro-
s fession to be the Stand-

ard Work on Magic.
Iy A. A. HOPKINS. 568 pages. 4201Hus Price é‘f&o.

A Complete Electrical Library.

By PReF. T. O'CONOR SLOANE.

An inexpensive library
of the best hooke on -
Blectricity. Put up in a
neat folding box, as
shown in cut. kor the
student. the amateur, the
workshop, the slectrical
engineer. schools®and
colleges. Comprising five
books. as follows:

Arithmetic of Electricity
138 paxes, . . BLOO

Klectic ‘Toy Mukmg*, 140
pages, .

How to Become a Suc-
cesstul Eleetrician, 189
pages, . 0 $1.00

Btandard F‘leatrlml Dic- ~ S
tionary, 682 pages, $3.40 2

lectnaty Bumphfied, 159 Five volumes, 1,300 pages,

pages. . 1.0 and over 450 tllustrations.
A raluable and indispensable addition to every library.
Our Great Special Ofter.—We i) send prepaid
the abovetive volumes, handso mely 1o und in blue cloth

With s1lver lettering, and inclosed in & neat folding box,

us shown inthe rllustration. at the Special R,edgu.ced

Price of 835.00 for the complete set. The regular

price aof the ive volumes is $7.00.

e

37~ tontr aescriptive crrculars of above books will be mailed
Iree upon application.

MUNN & CO., Publishers,
361 BROADWAY NEW YORK.

“Pine Shampoo,”” for Pine
Shampoo  Company

“Preventinu,”” for a ni

sham poo,

8,872
: 8,866

“Shop Smakers,”” for cigars, J. Go . 8,808
“Sirop de Goudron ('lluile de Foiv de )
¢t Licoriee,” for a medicine, Bllmle.\u
IFTCUHARIN o malele o o Fo s ool sho,o sisHoReRs o SBEe - - o 8,869
“bobngl\t Moeotal Polish,” for a metal polish,
Jr TGHUNOMNSG . -5 e s T el 8,864

“Solul Bloek Water I'voof,”’ for brushes, Grand

Rapids Brush Co.....oooviiiiiieiiiiians 8,856
“Steinbrecher's  Celebrated  Specitie,”  for a
medicine, L Steinbrecher. . ...ooviieaa.. 8,865
“Thistledown,'’ for a preparation for the com-
plexion, Te=iE EUORIMA e o o oioi0ie o ¢ o Helsno lehle » 8,870
“Thomas’ Oxy-Mul,”" for a mv(]lcme, T. Ax-
G ) - P o o AP - o o o o 8,867
“Yankee Ll isps,”” for a food product, New
Ingland Prepared Food Co...uvvnnennnas 8,863
PRINTS.
“Du lncnte or Duplex Adjustable Mirror in
se,” forr mirrors, American Specialty
\lﬂnuf.lctur‘ing Company...........coievnes 438
“Yankee Crisns,'” for a_ food wvroduct, New
England Prepared Food Co...vvvvvvennnnnn 439
A printed copy of the speclfication and drawing

of any patent in the foregoing list, or any patenc
in_print issued since 1863, will be furnished froin
this otlice for 10 cents, provided the name and

number of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

Canadian patents may now be obtained by tke In-
ventors for any of the Inventlons named in the fore-
going list. For terms and further 6 particulars
address Munn & Co., 361 Broadway, New York.

I

e

and Querzes

OINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated. correspondents will bear in mind that
some answeTs require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn,

Buyers wishing to purchase any article not adver-
tised 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 he expected
without remuneration.

Scientific American Supplements referrcd to may be
bad at the otftice. Price 10 cents each.

Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8489) J. G. M. asks if cast iron balls
and cones can be cast so as to wear, and .if
they cannot, kindly state what other material
can be used besides steel. A. Cast-iron balls
and cones are not suitable for bearings for
vehicles or machines. Nothing Is better than
truly finished steel balls and bearings, hard-
ened.

(8490) D. L. O. asks whether or not

it was ever the general practice to build loco-
motives with inside cranks in this country.
Kindly give the date at which inside cranks
were most generally used, and state roughly the
extent to which the practice of building this
type of locomotive was carried. A. Locomo-
tives with inside cranks were the prevailing
type with American builders commencing about
1831, and their building continued until about
1845. They were in use mostly for switching
engines as late as 1860 and possibly later.
The outside crank type were also built and in
use during the early period of locomotive serv-
ice in the United States, and began to displace
the center crank type for passenger service
about 1842.

(8491) C. B. H. asks: 1. T have a good

knowledge of the rudiments of electrical en-
gineering and am desirous of completing the
study as far as possible without the aid of an
instructor. Will you kindly inform me what
books you would recommend, also the prices
and the order in which they should be taken
up? A. Starting from a thorough knowledge
of elementary electricity, embracing all that Is
contained in a book of the scope of Thompson's
“Illements of Electricity,” price $1.40 by mail,
you should then proceed to the study of the
dynamo, lighting systems, distribution sys-
tems, power systems, etc, in the direction of
practical work. At the same time a study of
currents, theoretically, should be carried on.
Thorough work should be done upon the mathe-
matics of the alternating current and the ma-
chines used in its distribution. You would do
well to begin with Ilawkins and Wallis’ “Dy-
namo,” and take next Crocker’s “Electric Light-
ing,” two vols, price $§3 each. Steinmetz's
“Alternating Currents,” price $2.50, 18 the
standard book on the theory of this subject.
Kapp's “Transformers,” $4. might follow this.
For the electrle railway there are many valu-
able books. Crosby and DBell, price $2.50;
Dawson. $12.50: Bell, $3, may be named. The
work thus lald out as a beginning only ought
not to be carried on ‘“by the book” alone. It
ought to be taken in a laboratory where the
article which I8 the subject of study at the
time can be before the student and be handled,
tested and investigated, Iven a night course
at one of the excellent institutions offering
such courses in New York city would be far
better than a book course taken without an
instructor. 2. I should also like - to know
the method employed In figuring <charges for
light and power and how the wattmeter is read.
If different manufacturers’ instruments require

(Continued on paye 15)
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in the construction of writing machines, which
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Compressed Air

ITS PRODUCTION, USES AND APPLICATIONS.

By GARDNER D.
AUTHOR OF

820 PAGES.
PRICE, bound in Cloth, $5.00.

LARGE 8Vo0.

HISCOX, M. E.

A comiplete treatise on the subject of Com;;I

properties from a vacuum to its liquid form. Its t

sion, and its uses for power purposes in mining and engineering work;

air blasts for cleaning and painting.
aeration and Furiﬁcatlon of water supply;
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‘““MECHANICAL MOVEMENTS.”
547 ILLUSTRATIONS.

Half Morocco, $6.50.

ressed Air, comprising its physical and operativ

IOH transnuss1on expan-

pneumahc motors, shop tools,
The Sand Blast, air lifts, pum ing of water,
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Brake, and numerous appliances in which compressed air is a most convenient and

acids and onls,
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A most comprehensive work on the subject of Compressed Air.
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