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The charge for insertion under this head is One Dollar a
line Jor each insertion : about eight words to a line,
Advertisements must be received at publication office
as early as Thursday morning to appear in the follow-
ing week's issue.

Marine Iron Works. Chicago.

(" 3. Metal Polish.

Catalogue free.
Indianapolis. Samples free.

C1soline Brazing Forge, Turner Brass Works, Chicago.
Yankee Notions, Waterbury Button Co.. Waterb'y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

6-in. Reflect’g Telescope, Al, cheap. Tydeman, Cam-
den, N. J.

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

Order White Metal & Brass Pattern Letters & Figures
of H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 135th Street, New York.

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. Y.

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

HINTS 170 CORRESPONDENTS.

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information and not for publication.

iteterences o former articles or dnswers should
give date of paper and page or number of question.

Inquiries not answered in reasonable time should
ve repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endea vor 10 re gly to all either by letter
or in this department. each must take his turn.

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

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

Scientitic American Supplements referred
to may be had at the office. Price 10 cente each.
Books referred to promptly supplied on receipt of

price.

Mlneralssent for examination should be distinctly
marked or labeled.

(7649) P. H. W. asks: 1. What causes
the report when a cannon is fired ? A. The liberation
of the powder gases at the muzzle of the gun. 2. Does
the report obtain at the moment the projectiie leaves the
muzzle of gan? A. Yes. 3. Does the recoil take place
before the ball is half way out of the gun? A. Recoil
commences at the instant when the projectile begins to
move down the bore. 4. Does the force of the powder
gas exert itself up to the moment the shot leaves the
muzzle ? A. Yes. 5. Does the air in front of the pro-
jectile, when the gun is fired, offer much resistance to
projectile when same is near the muzzle of gun? A.
‘The air is expelled from the bore by the projectile and
offers resistance during the whole travel of the projectile
through the bore.

(7650) T. C. writes: In answer to query
No. 7618, March 25, *“Is it possible for a man to know
the direction in which he is goingif he were inclosed in
a box with nothing except a compass ' I understand
H. J. D. to mean the box to move carrying the occupaut
with it, If the box were placed on a car, with the occu-
pant not knowing to which end the locomotive was at-
tached, he could not tell in which direction he was mov-
ing, even with the aid of-a compass. The compass tells
or shows you the name of the direction you are moving.
You must know the direction by observation. A. Query
7618 was answered with the understanding that the cor-
respondent wished to know if a compass needle would
indicate direction whea inclosed in a box. This seemed
to us to be the only reason for referring to the compass
at all. Several other correspondents have written us,
suggesting that the meaning of the question is, Can a
man tell in what direction he is being carried, if he can-
not see? This question requires no compass. To this
question we answer, we do not know any general answer.
‘We think some men can. We are sure others cannot.

(7651) J. B. A. writes: Please state fully
through your interesting paper how scientific men deter-
mine the sun’s distance. When and where were the
last measurements taken? Is 92,800,000 miles the aver-
age distance, or the distance when the earth is nearest
the sun? Is the ahove distance correct ? A. One of the
earlier methods for finding the solar parallax that were
in any way reliable was that of Halley, by transits of
Venus. From observations of the transits of Venus in
1761 and 1769 Laplace and Delambre computed the
parallax or angle of the earth’s diameter as seen from
the sun to be 86’/ to 8:8//, making by triangulation a dis-
tance of 95,000,000 and 92,890,000 miles. Hansen, by his
researches upon the motion of the moon in 1854, corrected
Enckes’ computation made in 1824, making the sun’s dis-
(.ace 91,852,000 miles. The latest discussion by New-
corn® from all the previous observations, including the
velocity of hght as observed by Michelson, has estab-
lished the solar parallax at 8:85"/, which has heen adopted
and used in the computations for the Nautical Almanacs.
iiis based on Clarke’s value of the earth’s radius of
3!} 53 miles, making the sun’s distance 92.372,000 miles.
‘he Paris Astronomical Conference, in 1896, adopted
8 8’/ as the value of the solar parallax, and after the year
1900 this is to be used by all nations for their nautical
almanac computations. It makes the sun’s mean dis-
tance 92,897,000 miles. A description of the various
methods that have been used for determining the paral-
lax, which is a most interesting one, giving diagrums and
formulae that we cannot produce in Notes and Queries,
is contained in a chapter in Young’s ** General Astrono-
my," which we ¢an furnish mailed at $3.

NEW BOOKS ETC.

THE PURIFICATION OF SEWAGE. A
Brief Account of the Scieutific Prin-
ciples of Sewage Purification and
their Practical Application. By Sid-
ney Barwise, M.D. New York: D.
Van Nostrand Company. 1899. Pp.
i-xii., 150. Price $2.

The present volume is a small book upon a large sub-
ject, but there is no objection to this when a book is of
a high technical quality like the volume before us. The
chemistry of sewage, the varieties of sewage, and the
chaages it undergoes, as well as river pollution, rain
treatment, precipitation, filtration, are all adequately
treated in addition to the new departure, * bacterio-
lysis.”

ELECTRICITY IN TOowN AND COUNTRY
Houses. By Percv E. Secrutton.
Second Edition. Westminster, Lon-
don: Archibald Constable & Com-
pany. 1898. Pp. 148. Price $1.

This little book will doubtless prove valuable to those
who wish to get some general information about the
subject, and who do not care to go very deeply into it. The
book does not call for special mention.

THE DAWN OF REASON; OR, MENTAL
TRAITS IN THE LOWER ANIMALS.
By James Weir, Jr., M.D. New

York: The Macmillan Company.
London: Maemillan & Company,
Limited. 1899. Pp. 234. Price $1.25.

Dr. Weir is already known to the readers of the
SCIENTIFIC AMERICAN by reason of his numerous
articles of high scientific value. In * The Dawn
of Reason™ he deals with such subjects as ** The
Senses in the Lower Animals,” ** Conscious Determina-
tion,” ‘* Memory,” ‘‘The Emotions,” *‘ Astheticism,”
“Parental Affection,” * Reason,”” and others. It is
a rather difficult book to classify, but it is a very read-
able one, and i8 worthy of attention by all who are in-
terested in any way in natural history or psychology,
and shows that the author 18 an original thioker.

STEAM BOILER PrAcCTICE. In its Rela-
tion to Fuels and, their Combustiont
and the Economic Results Obtained
with Various Methods and Devices.
By Walter B. Snow, 8.B._ First Edi-
tion, First Thousand. New York:

John Wiley & Sons. London : Chap-
man & Hall, Limited. 1899. Pp. 297.
Price $3.

There always seems to be room for anew book on steam
boilers. Hardly a month goes by without one coming to
the editor’s table. TLe book before us treats of the sub-
ject in a somewbat different manner to books which
have preceded it. It deals particularly with the resulis
obtained, rather than with a detailed description of the
methods and devices employed to secure the economical
combustion of fuel in connection with a steam boiler.
The appears to be ample room for a work which, while
simiple in its treatment, shall deal primarily with effect
rather than with causes, and which shall undertake to
indicate the possible gain or loss to result from a given
arrangement and shall point toward the highest efficiency
in steam boiler practice. The author has performed his
tagk in a very creditable manner.

HARDWARE STORE BUSINESS METHODS.
Compiled and Edited by R. R. Wil-
liams, Hard ware Editor of The Iron
Age. New York: David Williams
Company. 1899. Pp. 200. Price $1.

Business nowadays has been brought to such a fine
point that the merchant has actually to be taught meth-
ods of business, and no up-to-date merchant will hesitate
about accepting methods which will tend to decrease his
expenses or render his accounts more accurate. It would
be gratifying if every kind of business should have a
manual such as is now offered to those in the hardware
trade. It is a book which can be confidently commended.

ENGINEERS' HANDY BOOK. Containing
Facts, Formulas, Tables, and Ques-
tionson Power, its Generatlon Trans-
mission, Measurements ete. By
Stephen Roper. Revised and greatly
enlarged by Edwin R. Keller and
Clayton . Pike. Philadelphia :
David McKay. 1899. 16mo. Pp. 844.
Profusely illustrated. Pocketbook
style, full leather, gilt edges. Price
$3.50.

The great value of Roper’s wellknown pocketbook is
evidenced by its beingin its fiftcenth edition. We have
yet to learn that any poor book has reached any-
thing like this sale. Tt is filled with the most valuable
information, giving exactly what the engineer, and,
specially, the young engineer wishes to know. Math-
ematics are avoided as far poseible, and all of the
problems in the book can be solved with the aid of
arithmetic. The book is thoroughly practical, and,
for this reason, it appeals to all practical men. There
are a large number of questions annexed which will
prove of great value to young men who are anxious
to obtain engineere’ licenses. The boiler, the steam
engine, the steam engine indicator, gas and gasoline
engines, materials, th.ir properties and strength, are all
considered. There is a discussion of experimenta in
electricity and an explanation of the dynamo, motor,
batteries, switchboard, telephones, bells, annunciators,
alarms, etc. The bookis got out in very handsome
form and can be carried in the pocket. It i€ a most ad-
mirable book.

THE A B C UNIVERSAL COMMERCIAL
ELECTRIC TELEGRAPHIC CODE. Spe-
cially adapted for the use of Finan-
ciers, Merchants, Shipowners, Brok-

ers, Agents, etc. By W. Clauson-
Thue.  New York: The American
Code Publishing Company, 83 Nassau
gtreet. 1899. 8vo. . 480." Price
5.

A telegraphic code is absolutely indispensablefin com-
mercial transactions where the telegraph or cable is
utilized, and there are a vast number of systems in use.

The A B Ocode has an enviable reputation forbeingone

of the mostusable, and it certainly appears to be the
most flexible. The present edition contains nearly 25,000
sentences, including names for products, rates, numbers,
quantities, and a large number of special words which
may be ased by the owner of the volume for special pur-
poses. The selection and arrangement is most admi-
rable.

METEOROLOGICAL OBSERVATIONS. Made
at the Adelaide Observatory and
Other Places in South Australia and
the Northern Territory during the
Year 1895. Under the Direction of
Charles Todd. Published by authority
of the Government of South Australia,
Adelaide : Printed by C. E. Bristow,
Government Printer, North Terrace.
1898. Pp. 75.

THE HISTORY OF MANKIND. By Prof.
Friedrich Ratzel. Translated from
the Second German Edition by A. J.
Butler. With Introduction by E. B.
Tylor. With colored plates, maps,
and illustrations. Vol. 111. T.ondon :
Macmillan & Company, Limited.
New York : The Macmillan Company,
1898. Pp. 599. Price $4.

Prof. Ratzel is known to be one of the greatest ethnol-
ogists in the world, and his book shows a wonderful
advance over its predecessors, such as Pritchard, Smith,
‘Wood, etc. The present volume (IIL) deals with the
negro races in the interior of Africa and the west of
Africa. Then the cultured races of the Old World are
taken up, including the races of Africa and Asia, and
finally the Europeans. The publishers have brought out
the volume in a most sumptuous form. Itis profusely il-
lustrated, and there are eleven colored plates and several
maps. The quality of the illustrationsdeserves particnlar
mention, for too often in books of this kind the question
of illustration isdisregarded, owing to the great expense,
and it is satisfactory to see the life work of a great au-
thority properly clothed. The book can be most warmly
commended to all who are in any way interested in ethnol-
ogy, and we regard it as one of the most remarkable con.
tributigns which have been made 1o the subject. We
hope togive an illustrated review of thisgreatbook in
our SCPPLEMENT at some future time.

A TREATISE ON PHOTOGRAPHIC OP-
TIcS. By R. S. Cole, M.A. New York:
D. Van Nostrand Company. 1899.
12mo. Pp. 330. Price $2.50.

A new work on this subject has been needed for some
time, and the author has admirably acquitted himself of
a difficult task. The object of the treatise is to provide
an account of the principles of optics in so far as they
apply to photography. The error of making it too ab.
struse, which would place it out of the reach of all but
professional mathematicians or physicists, bas been
avoided. To make the mathematics as intelligible as pos-
sible, moat of the results have been 1llustrated by worked
numerical examples.

LATEST SCIENCE. J. E. Harvey, Mos-
cow, Idaho. Price 10 cents.
A new law in chemistry, clai:ning verification from
action in double star systems. Curjous conclusions from
peculiar premises.

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for s)atents at homeand abroad, enable us tounderstand
the laws 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 of 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 SCIKNTIFIC AMERICAN,
361 Broadway. New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

APRIL 18, 1899,
AND EACH BEARING THAT DATE.

L8ee note at end of listabout copies of these patents.]

Advertising appliances, etc., means orapparatus
for producing and exhibiting animated o

changing pictures on. W. Friese-Greene...... 623242
Adrjerusmg purposes, apparatus for, A. M. Mar: 623486
Agricuitaral implement ‘600th, J. B. Wilson.... .. 623,30

Alarm. See Engineer’s alarm. Fire and burglar
alarm.
Alloy. metallic, J. P.

. Fullerton........c.oooevvuunaas 623,209
Ammunition belt F. M. Garland.. ... 623243
Angle bar, J. C. Tow 1| . . 623191
Annealing box, Francis & Burgham.. . 623,46
Back pedaling brake, W. 1" aylor ...... . 623,
Back pedaling brake, A. W. Waters...... . 623497
Bag making machme Mi]lhmer & Doeppe . 623,411
Barrel boop, W. D. Marshall (reissue) K
Bearing, ball, F. E Mathewson . 623327
Bearing, carnafe axle, S H ail . 623,456
Bee feeder, C. I. Foster. . . 623,360
Belt, waist. H, J. Gaisman. . 623.362
icycle, efzger....... 623,379
Bicycle, E. C. Noe...... 623,173
icycle, R. De Saussure.. 623.4:
Bicycle and carrier, combined, G. W. Dunsworth 623,144
Bicycle brake, J. H. Bulla 623
Bicycle lamp bracket. C.
Bicycle rack, M Hamilton
Bicycle saddle, W. L. Davis
Bicycle support, B. Peisen.
Binder for pamphlets, etc., A. Meier,

Bit. See Bridle bit.
Blind fastener, S. Walker......ccoieeeieniiiaas
Board. See Lap board.

Boiler. See Steam boiler.

Bookcase base, traveling, D. E. Hunter.

Book, collector’s bill, G. C. Ward. . 623,449
Book’ page indicator. J. P. ‘McClusk . 623415
Bottle package, H. H. Higham . 623472
Bottle stopper, C. N. anco . 63304
Bottles etc.. stopper for, J. E. Farrell. 623,359

Box. See Annealin
tion box. Work
Box blanks, machine for step mitering, F. P.
ROBDACK ¢+ v svensnnnensnnnnsnnnsensenessenssnsss
Boxes, machine for applying metal strips to, M.
R. PartzBch.....c.iveiietiscisessessssensessvosesne
Bracket. See Bicycle lamp bracket.
Brake. See Back pedaling brake. Bicycle brake.
Breast shield. E. Murray......... COO0o0S
Bridle bit, E. Payne........
Brine. punfymg.G N. Vis
Bronzing machine, Adams & Masters
Brush, blacking, J. R. De Witt.............. .......

g box. Journal box. Juue-
box.

(Continued on page 271)
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Wovertisemendts.

ORDINARY RATES.

Inside Page, each insertion. - 75 eents a llne
Back Page, each insertion, - - $1.00 a line

For some clasgses of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the widtb of the iine,
and is set in agl ate type.. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earl; as Thursday
morning to appear in the fullowing week’s issue.

Star
Lathes o,

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

-3 Seneca Falls Mfg. Company,
? 695 Water St.,Seneca Falla.N. T

Foot power
Y Screw...

...cutting

SHAPERS,PLANERS.DRILLS,
POMIER & FOOT MACHINE S HOP QUTFITS TOOL.S

ATHES' AND SUPPLIES. CATALOGUE FRE

LATHE CO. 120 CULVERT ST. CINCINNAT I, 0.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

Send for Catalogue. 100 Broadway, New York.

Bar Belt Dressing

It gives a smooth, pliable and adhesive

surface, and saves Belts, Power and

Wear of Machinery Ben.ﬂng Also

adapted to Canvas and er Belts.
ox of 12 Bars, $3.00, sent on Trial.

Che White § Bagley Qo.,

Worcester, Mass., U. $. A.

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 hand machine,

&~ Send for Descriptive Catalogue.
CURTIS & CURTIS,
6 Garden St., Bridgeport, Conn.

NEVERSLIP

TRADE MARK.

N
No. 78 H. or P, Machine
Range 26 to 4'' R. H.

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping require 0 supply it with
water. Always ready for use. Sim-

) E‘estm construction, n:osteficient
operation.

§F Send for catalogue and prices.
W. F. & JNO. BARNES CO.
1999 Ruby St., Rockiord fil.

WOODWORKING MAGHINERY.@

For Planing Mills, Carpenters,
Builders, Furniture, Chair, Vehicle,
‘Wheel and Spoke Makers, etc.

3#~ Correspondence Solicited.
INlustrated 312-page Catalogue free
to manufacturers and foremen,

THE _ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHIO.

i, New Microscope for Nature Study

and for use in the Examination of Ores,
Metals, Wools, Fibre, etc.
with 1 Ocular and

\Queen Acme No, b " oniective giv:
ing power of ahout 100 diameters, 1 set of
12 prepared slides of insect parts and otber
interesting specimens, all in case, $16.00
Ask your nearest Optician for it.

UEEN & CO.,
. Optical and Scientific Instrument Works.

Chestnut 8t.,
Write for Uircular. 59 Fifth Ave., New York.

" A Tome That Tells of Tools,

All about every known Too), large and
small, and its uses, pize, we'ﬁht and
present market price. Every T ooi de-
§ scribed and illustrated by fine and ac-

curare cuts_Send at once for MONT =
GOMERY & CO.’S thoroughly up
tosggte TOOL CATALOGUE tor
1 . 510 pages with index. Pocket
size 63{x4Y4, rounded edges and stitched
covers. 'very foreman of workshop
or factor should have a copy. Mailed
for 25 cents by

MONTGOMERY & CO.

105 Fnlton Street, New York.

PRESSES, DIES and
Special « Machinery

For Sheet Metal Workers.
West Mfg. Co., Buffalo,N.Y., U.S.A.

If you want the best CHUCKS, buy Weatcoit'
Little Giant Double Grlg
Drill Chucks, Little Gia
)r1|l Chucks

] ad

.)nelds Drill
Chucks, Cut- |
ting-off
«huck! Soroll §
Combination
Lathe Chucks, Geared

P!al) Universal Lathe

Combination Lathe Chucks,
hucks, I.ndependent Lathe Chucks. Made b;
estcott Chuck Co., Oneida, N. Y., U. 8. A,

Ask for catalogue in English, French, nish or German.
RET PRIZE AT bm.nxnms BXPOSITION, 1508,

AT YCIU WAN}AN\‘
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Some Engines

and Pumps
develop 33 per
cent less power
than they should
because the en-
gineer thinks it’s
cheaper to use
ordinary packing
instead of
‘“Daniel’s Perfect
Piston Packing’’
(P. P. P.)

ualen ity Ruthen 0 e

Send for a copy of a sensible

booklet on Packing 20-17

ARMSTRONG S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened for threading the
smaller sizes of pipe, iron or
brass, also bolts. Has two speeds.

one tfor pipe 3§ to 1 inch;
other for pI% 14 t,o 2 mches,
inclusive. se| regular

Armstrong adjustable dles Oth-
er attractive features. Send for
ﬁ.rnculam The Armstrong
fg. Co., 139 Centre Streef
New York. Bridgeport. Conn.

The Perfectlon of Plpe Threadmg

is admitted to bereached when our

No. 9% PIPE TH]%EADING
HIN

is used. As a band machine it isthe
onlg one known that will cut and thread
inch pipe with ease and satisfac-

tion. One valuable feature is, that it
bas noarbitrarylead screw for deter-
mining style orfpltchtof thread to be
or {late
MERRELL 1"(:. ),
501 Luruss St., 'I‘nledn, hio.

The Pratt & Whitney Co.

Have in stock Machines of their own make
that have been used, all in good order,
which they offer at attractive prices.

&~ Send for particulars.

HARTFORD, CONN.
NEW YORK: Cor. Liberty and Greenwich Sts. BOSTON:
281 Franklin 8t. BUFFALo: Cor. Seneca and Wells Sts.
CHICAGO: 42 and #4 South Clinton 8t.

THE LEVEL.”
You see inan instant just''where”
wur work is out by using the ** Which
' Pocket Level. Size of a silver
dollar, ;? inch thick, neatl
-lump B0 centy, o aliper craf
E. G. ‘-}MITH (,Ulum i l-'a

llo

mckeled
Frf’?

I8

On Receipt of Ten Cents in Stamps (practically
25% of retail price) we will send you one of our

-2 INCH AUGER BITS

A flne cotting taol, pl’l’fi’['t. (-leurunce. eapm-ml}gy goad In
e wood wnd for end boring.,  Send for Cir A., free,

THE FORD BIT CO.. Houoa: Mass.

USE GRINDSTONES ?

VOU
If we can supp:ty you. Al sizes
mounted and unmounted, always
kept in stock. Rememoer, we make a
gl:eclaltyof selecting stones for all spe-
1 purposes. Ask for catalogue
The CLEVELAND STONE CO.

2d Floor, Wilshire, Cleveland, 0.

NICKEL

AND
Electro-Plating
Apparatus and Material.
THE

Hanson & VanWinkle
Co.,
Newark, N, J.
136 Liberty St., N. Y.
30 & 32 S. Canal 8t.

Chicago.

690066009900090000000600064

Sent your buraiuess card
fgr 16 p. 1688 cataloguo.

0 d

L4
$ SCRIBER. Enouisssmeeres 8
® ] " Length, &
© == with o
® i short point 9¢
P _ . in.; with long 0
& Price 45¢. pomt, 12in. p4
: 2™ Catalogue of Flne Tools free. :
® I..HSE. STARRETT Box 13, AthOI gAs!’os.' :
00

00000000000000000600066001

POLE NECK- vORE, SINGLETREE,
HANDLE & BARAEL-HODP FACTORIES.
LARGEST 1 INE TN THE WORLD
SATISFACTION GUARANTEED.

Fello- Bouding Machine

Buckle, M. W. Lynch
Buckle, suspender J. K. Molio;
Buckle, suspender. M. Rubin..
Burner. See Gas burner.
Burner, H. F. Smith
Butter, machine for cutung. forming, and de-
livering blocks or pats of, J. C. Lawson..
Button setting machine, O. W, Ketchum
Cab, hansom, J. 1. Lawrence (relssue)

. 23,252
623489
623429

Cake icing apparatus. . Schinneller... 623
Calendering machine. 1. P. Dillon.......... 11000 €23,
Can. See Measuring can. Oil can.

Can. G. H. Perki 623, 334

11T T T TN
Can lid or cover, milk, W. H. Neiman, Jr.. .
Car coupling, G. C. HATHD oo eeeenneneennnns

Car coupling. automatic, G. A. Hermanson....
Car door, G. P. Jones... 623,
Car door fastening, R. C.
Car seat, Orcross.
Car step and platform, N.

Car step, fold lng N. Gray 32,
Carbureter, A. M. Lara..... 3.
Carriage, cInld’s G. Flscher .. L B A
Carriage perch connection, 8. R. Bailey. .. 623,123, 62512
Chain and chain wheel, drive, A. C. Schaefer..... 21,4l
Chalice bolder, C. Forbes...................... . 623,46
Cbanneling machine, A. F. thtleﬂeld .. 623,325
Chlorin, obtaining. Vogt & Scott. . 623,447
Cider press, J. H. Hoover....... .. 623,
Cider press,J. H. Jennings... .. 623,281
Cigar lighter, elect ric, W. F. Kegsl .. 623.4

er.
gar making machine. J. Lacoste....

Ci . 623408
Cigar making machine, C. J. Lacoste.. . 623407
Clamp. See Colter clamp Rope clam

Clarinet, Penzel & Muller. . 623422
Cleaner. See Street cleaner

g ock winding indicator, A. G. Jac 623,158

od crusher, leveler, and cultlvator. combnned.
R. . 623,179

Clothes pin. M. E. Thompson . 623,442
Coat hanger, C. 8. Comstock.. 623234
Coﬂr for gas or liquids, safety, McOsker & ‘Gar- 623331
Cock gas, E. B. Jacobson.. ,161
Coffee pot. E. H. Morrison. . 23,480
Coffin case, L. O. Brown 623273
Colter clamp. H. W. Smith. 623,26
Column, sectional wood, ¥ 623272
Comb, G. Brain.. 623,201

Commode attachment, . 8
Compass or drawing lnst,rument,.

Guadaanml ....................
Conveyl% 3aratus. T. 8. Miller .
Coole ee Ore cooler.
Cou'f‘ﬂmg See Car coupling. Hose coupling.

hill coupling.

Crusher. See Clod crusher.
Curtain ﬁxture. R E. Jobnson.....c.cocvvveneennnnn 623,162
Cutter. See T'hread cutter.
Cycle crank axle, A. Jerome
Cycle driving gear, J. R. K. Law
Cycle lock, 8. Schadle
Cycle sopport, W
Crlinder lock, W, 5
Dampening apparatus. W. O'Ror
Damper. stove, Ohnemus & Sann
Delivery apparatus, coin freed, '1‘ De Vos..
Dental handpiece, J. G, Hailer...
Dipper socket, G. W. Knapp
Dish dralner and colander. combmed C. M. Hal-

. 623,227
623,328

VOTBEMlee.eeenennnnnenesannnnnnnn
Display rac B.Crowder............  ceceeeenenn
Drier. See ﬁanr drier. Rotary drier.

Drilling machine, H. H. Cammings................
Dye and making same. anthrarufin,
Sehmidt.....couvueiiiiiiiiiiiiaiiiiiaiie e, 623,220
Dye and making same. chrysazin, R. E. Schmidt 6232219
Dye and making rame, green wool, H. Weil 623,346
Eaves trough banger, W. Heib
Egg boiling device, N. O. Bond.
Electric accumulator. A. Wern
Electric current controller, J. B. B
Electric light banger, Gierth & Peters
Electrical break, T'. B. Kinrdide. .....
Electricat spark gap. T. B. Kinraid
Elevawrstartmg apparatus, electric, D. H. Dar-

. Fi..... 623,141
Elevator switch, electric, D. H. Darrin............ 623,142
Elevators, speed regulating device for hydraulic,

Herdman........coveevveeenceeennnsd 623,151, 623,152
Embroidery frame, N. Allen. .......cccceeieeeennnn 623,301

Engine. See Explosive engme Gas motor en-
gine. Gas or steam engine. Hydraulic en-
gine. Rotary engine.

Engine, T. L. Litwiller..

Engineer’s alarm, H De

Explosive englne Stoddard

Eyeglasses, L. H

Fan. electric, S. L Shellenberger

Fastening device, W. E. Lindsay..

Fastening device, L. A. Valdettaro..

Faucet, measuring, E. Boening.......

Feed water heater, C. H. Hutchinson. .

Feedmg device for bonlers. automauc.

Wei
Fence post "H.J. Donahoe ..
Fence post, J. A. Riggs
Fence stay wires, apparatus for
. Simmons..
Fence, wire, A.J. Bat
Fifth wheel, vehlcle H.C. 8
File for holding loose papers, G.
Filter, M. Levi................eee
Filter, water, S. M. Suman
Fire and burglar alarm, automatic, H. E. Thomp-
son..
Firearm breech bolt, A. V. P. M. Berthler

Hire hydrant or turret rotary, E. F. Ste. 62!

Fire, means for preventing spread of. R. Bugge 623,
Flreproof awning and curtain, J. A. Sprinkel..... 623
Fireproof material, C. L. H. De Hundertmark.... 623,247
Fireproof structure, G. Sprnckerho ............... 23,

ﬂresproof structure and material therefor, J. M.
ti .
Fish hook ’l‘ A. Schlaebitz
Fly screen, K. W. Van Tuyl
Founding and mouldlng,
oundry plant,. . WL Doollttle
Frame joint, H . L. Tre
Fuel, artificial, ‘H. Wl
rurnace attachment, Lindsay & Saunders..
Furnace door, J. WHIttle.....ecuuurerrnaeseannnsnns
Furﬁac’es. mechanical feeder and stoker for, J.
udlicz...............
Game, F. Van Hennik
Gas burner. R. M. Crossland .
Gast generating machine, acetyiene, F E. Por

X3

- 623,425
Gas generaror. acetylene ‘J. Carison’ 623,132
Gas generator, acetrlene A. Kay 623,477
Gas machine, acety ene, 8 Kopf 623,48

Gas motor engine. E. J. 8 ard
Gas or steam engine. osclllaung. 7
Generator. See Gas generator
Glass finishing machine. H. Schreiber
Gold and silver bearing solutions from ores or
sllmes. apparatus for separating, G. S. Dun-

Gl'ndllég ‘and dltchlng machlne. road. J. W. Cor-
e

Grave filling machine, J. Paugh et al.

623,419

Grinding chilled rolls, machine for, A. L. Kelly.. 623, 314
sun. magazine bolt. J. Hylard 6234
Hair drier, lady’s, Hilierman & Rossi.

ammer, nge......
Hand extender, F. E Crane..

andle. See Tool bandle.
H an%er See Coat hanger. Eaves trough hanger.

Electric light hanger.

Harrow, U. D. Miller

Hat, W. P. Gammons. Jr. 3
Hat' smng roller, J. Marshall 23285
Hay press, F. V. Burner 623,394

Hay rake, L. 623,299
Head rest for chanrs ad]ustable. 8. N. McCloud.. 623414
Heater. See Feed water heater.

eating apparatus, C. H. Crocker.................. 623,138
Heating apparatus. fan blower. W. E. Allington 623348
Hinge, spring, C. F. Hanington. 623.
Hitching device, Vader & Cross
Hoeing machme plant, G. N. T'homps
]-Iotl)]L kSee Fish hook. Snap hook. Trousers

Hoop. See Barrel hoop.
Horseshoe plate, E. Hegstedt............
Hose coupling, J. A. McCrory..
Hose nozzle, self closing. ¥. D. Ba
Hot air register and ventilator, W.
Hub and axle. G. H. Clark...
Hub, wheel, W. 1. Ludlow..
Hydraullc engine -and pump, combmed. E H.
Weatherbead

S 'l‘uttle..

623,297

Rhbin
lndlcator See Book page indicator. Clock wind-
ing indicator. Medicine dose indicator. Sta-
tion'indicator. Train digpatcher’s indicator.
nduction apparatus, T. B. Kinraide..
nner sole machine, Coupal & Gordon.
Inseam trimming machine. G. Julian...
nsect exterminating apparatus, T. Johi
roning edges of and forming collars and cuffs,
machine for, O

. Lorbeer.....................

(Continued on page 212)

. 623,189 ;
&

H The Youth’
1s read by E
of the

aal

For May 4th.
Mrs. Stowe as a Mother,

By SUSAN MUNROE STOWE.

@

i For May 11th.

Memories of

Some Famous Authors,
By JUSTIN McCARTHY.

i The Youth’s

A FEW OF THE ATTRACTIONS OF THE MAY ISSUES ARE GIVEN BELOW: 1

E @
The O1d Minister’s Girl, a 4-chapter serial, by
C. A. Stephens, will also run through the month.

Subscription Price $1.75 a year. Sample Copies and Announcements of
1899 Volume sent on application.

s Companion
very Member =
Family.

040040

For May 18th.

An Arctic Hurricane,
By LIEUT. PEARY. 3

@

For May 2sth

The ~
Parshley Celebration, |

By SARAH ORNE JEWETT-

@

Companion, Boston, Mass. ,@

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

GAS ENGINE

of best material.
therercre wecan make tbe
ed for shipment, weigbt

Made for Gas or
zontal Engines, 4 to 30 horse power.
BB Write for Special Catalogue.

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

WEBSTER 2 actual horse power

for 8150, less 107 discount for cash.
Built on interchangeable plan. Built
Made in lots of 100
rice. Box- |
pounds.
asoiine. Also Hori-

CHICAGO

ALL BRONZE 13 TO 24 IN,
§F~ Send for circulars and prices:

~PIERGE ENGINE CO.,

17 N. 17TH STREET, RACINE, WIS,

Pawerful, Regponglve, Durable and Efficient.

‘“REEVES”’
Variahle Speed Counter Shaft

for secu.ring any apeed without change of belt
or loss of time. Spicinlly adapted for all
L kinds of cxpcrm’m al machinery, Printing
. Presses, Motor Carriages, Ironworking Tools,
Woodworking Machinery, or any and all ma-
chines requiring a chanxe of speed or feed.
B~ Send for handsomely itlustrated
: Catalogue ** S. A.” free.
REEVES PULLEY CO..Cqumbus.lnd., U S A.

THE EUREKA CLiIr,

T he most useful article ever invented
for the purpose. Indispensable to Law- [.
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen.
erally. 00k marker and paper clip.
Does not mutilate the paper. Caun be
used repeatedly. In boxes of 100 for 25c.
To be haa of all booksellers, stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Conselidated afe.t‘y
Pin Co., Box 121, Bloomfield, N. J.

Haud and Power, with or without the
BURROWS IDEAL AUTOMATIC STRIKER
and LAPPER,

IDEAL BEAM STANDARDS
IDEAL INK FOUNTAINS,

L 2 and IDEAL CRANK, apply to
E. J. PIPER, Manufacturer.

PIERCE REVERSIBLE
Speed Propellers

‘2 ON REID

Sprlhzﬂeld. Mnss.

Burst Water Plpes a Cbmg of the Past

You can now make all water pipes as secure from bursting in winter as in summer.
This pneumatic system is the only one which successfully prevents the annoy-

NO BLACK SMUKE

at Exhaust Pipe. Perfect Com- §
?Et[on. Highest
Efficiency, Greatest
Eronomy.
Olds Mixer is
found only on
0Olds Gasoline
Engines.

New catalo

Olds Gasollne Englne WOrks, Hox 418 I..ansmg, Mich.

The WOIverme Three Cylinder Gas-
= oline Marine Engine.

The only reversing and self starting
gasoling engine on the market. htest
engine for the power built. Practically
no vibration. Absolutely safe.
gia Single, double, and triple marine

g and stationary motors from ¥ to
30H.P. [#F e for catalo ue.

WOLVERINE MOTOR WORKS,
Grand Raplds, Mich.

.f
i

IGNITION ON OF GAS or GASOLINE
ENGINES

solved by
T t]
b 1bs.,

1y, the use of our New

pe ¢ 1D ynamo. Welght 47
N speed 1400, hemht 10in. Type
w37 is for a small generator totake
the place of Primary or Storage Bat-
teries for lgnning gus or gnaspling
engines. S stamp forr illus. cat-
alogue. ELBRIDGE LECTHICAL
MFG. CO.’ Elbrldge. N. Y.. U.S. A

l-lold Your Scarfj

with the Improved Wash-
b Patent Scarf Fast-

ing papers or any articles. 10
cents each, by mail
ﬁuv mrters thut do not bmd

trated Lata!oo e of these and

oth velties, free —
AMERICAN RING CO. @ﬁg

Box P. W’aterhury, Conn.

ing and costly bursting of water pipes. It has solved a great economic problem.

This doubie-stipe ?&”ﬁ,ﬁ’}‘ Highly endorsed by Archi
expaniing dce to 8 0 gelves of this " ounce of

he
Stratn of the pive? The & Send for Rustrated B
air-cush

also prevents
“Hammering.” Covered by
U. S. and ForetgnPat ents.

© 1899 SCIENTIFIC AMERICAN, INC.

tects, Eneineers and Municipal Officials. No new house

shoulg be dompleted without this system, and al) house owners should avail them-

prevention " in geason.

klet, giving full lanation and discount.

THE PNEUMATIC DOME MANUFACTURING COMPANY,
502 E Street, Northwest, Washington, D. C.
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Time’s Pulse

18 recorded truthfully and minulely by that
marvel of meghanical skill—an

Eigin Ruby Jeweled Witch.

Since Elgins began to be—a third of a hundred
sy ago—nearly eight million of these complete,
uuaf&}a time ta I.Brﬂ have done faithful quty,—

more than nny rx has produ ced in the
same Worl ’s Standa rd.
Sold Iry Jewelers Everywhere.

Maobe's Dot Doube Spindle Lothe

B TWU LATHES IN ONE.

One a 26-incb swing for the
common run of work, and
the other a powerfully
triple-geared 44-in.
for heavy work.
tant ial, careful-
designed and well
built tool. Costs but
lnmc- more than an ordinary lathe.

J. J. McCABE, 14 Dev S STﬂE!T NEw YORK.

Buy Telephones@®

THAT ARE GOODB--NOT “ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
againstloss by patent suits. Our guaran-
tee and instruments are both good.

WESTERN TELEPHONE CONSTRUCTION CO.

2650-264 Scouth Clinton St.. Chicago.
Largest Manufacturersof Telephones
awlum;du in the. L nited States.

““American- =Hunnings”’
TELEPHONES.

Transmitters, M gneto Bells and Tele-
phone Swltchboards Over 200,000 o

our )nes in ful operation.
Used by War and Navy Departments. Io
h ordering state length of line, whether

=2 single line or metallic circuit and number of
telephones to be used on one line. Send
Jor catalogue *‘S. 4.

AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal St., Chicago, III.

GREAT OPPORTUNITY

MOFFET ROLLING MILL FLANT FOR
SALE.-Owing to the death of James Moffet, his
Ruolllug Mill P*lant will be sold by order of the Feapx
County Orphan’™s Court at publlc suctlon on Toeadar,
Muy 4, 1599, at 2 oclock Po M., on the premises At {Hlen
Rldge, N. J. Steam and water power. Full nq!ulpment
for oasting and rolllng hrass, copper, gr\ld sllver, et
tinod condition, ready to start. On 1,
one-half hour from New York; switch to mil‘]
sold. Will g0 very cheup ndy terma. Chance of &
life tima. .{pp] to JJ. A, BEECLER, Atiprney of
ercumr, Prudentinl Bulldln.g l\ewark New Jeraay.

MAGAZINE PLATE HOLDERS
AN 91”&10 ’ ==t FREE A._gc.ur_
ANY CAMERA/PATENTED : 2Il STILES o
HOLDEE2 PLAT(.S

455 10%
5 Wl |20n

Must h!’

CAM
SPECIAL CAMERAS MADE T0 ORDER

?‘HE FOLMER & SCHWING @FG C 0.

CANAL STR. NEW
NOW READY.

LIQUID AIR

The Liquefaction of Gases.:%

By Prof. T. 0'CONOR SLOANE.

865 pnges. 8vo. Containing many illustrations,
with portraits of Faradau. Pictet, Cailletet,
Dewar and Tripler. Bound in Buckram.
PRICE $2.50.

N offering this book to tbe public, the publishers feel

71

that, as it i3 the only work on the subject, tbey are .

helping inforwarding the bigherscientific education of
the people. The world at large is now 1nterested in natu-
ral science, and since its earliest developments nothing,
witb the possible exception of Electricity, has excited
such widespread attention as i.iquid Air.

Tbis book contains the full theory of the subject. It

gives the entire history of the liquefaction of gases,
from the earliest times to the present, and also con-
tains a description of all the experiments that have
excited the wonder of audiences all over the country-
It shows how liquid air, like water, is carried hundreds

Jur closure or sealing device, W. P. Martin.
Joint. See Frame joint.

Journal box, axle,

. L, Conway.
Junetion box, Mnrphy & Nellson
Label affixer, G. McCads

Label making machine, W. . 623,213
Ladder, extension, J. R. Jones........ . . 623,476
Lamp, acety lene ﬁas. H. Millward.. . 623412
Lamp, arc, 1" E, han............. .. 623,279
Lamp burner, oil, C. Throckmonon . 623,443
Lamp, electrlc are, A, Muugin.. ... .. 62
Lamp, miner’s, P. Home.... ... 3

Lantern, folding, J. W. Smith..
Lantern bolder, T. C. Puckett..
«ap board, R. J. Dog
Lathe, turret, J. P. Lavigne.
Ledger, transfer, J. Barker.
Letter for signs, electric, C. hase.

quﬁids. pneumatic appamtus for rais

Loc]k See Cycle ot
Lock, W. E. Sparks.

Lock or Iatch case, H G. Volght..
Loom reed, B. Woo

Loom stoppm mechanlsm. J. H. Northrop
Lubricator. See Vemel luhncator
atcl ... 623,233 -
ate! . b'23 217 .
Match safe and cigar cutter. G. H.

. 623,206
623,499

ing can. G. W. Chandler
ing machine, liquid, Cherry & Brainnrd... 6% 500
Mechanical movement, G, K. Cheney.... . 623133
icine dose indicator, J. B. Mowry veenrraneenies 623, 1
Metal parts compoemon for and m a of
heating, R. Deissler.. . 623,239
Mineral water head, J. Or: . 623.218
Mineral wool, manufacmrlng. 398

Motor, R. Creuzbaur..
Necktie, W. E. McKee .. .
Nut, ndjust.a.ble axle. 8. R. Baile;
0il lake trimming machine, A.
Oil can, C. L. Wagandt
Oils or fats, r efining, J. N. Harris

Opbt.bal dynamometer, C. H Brown. 623.131
Ore cooler. mnltltubnlar. . Argall. 623,231
Ore cooler. rotary, P. Argall........ . 623,
Oven. etc.. baker’s, E. M. SJoholm . . 623,222 |
Packing holding device, A. Ball . 623,127 1
Packing, piston rod, G. H. Lewi . 6231482
Paddle wheel, P. Pieri.. . 623,424
Painting apparatus, J. H. . 624,

Paper pile jogging mechanism, W

Pen, fountain, Bryant & T'ownsend
mann

Pen, fountain, A. A. Hof .
Pen, line, L. H. Zeigler
Photographic prlntlng process. D. C. 8, Schultz-

HeNCKe. ..ot iie vt tariaiiaes eiiierarsaaas 623,491
Photographic project,m macbine, Miller & Rice 623,410
Plcture exhibitor and table, combined, J. La- 623,164
P|ctnre frame, E. McDonnld 623253
Pin. See Clothes pi
Fipe threaditig snr‘l Lut,t.mg machite, F. F. Wellu R23 450
I'lanter, corn. I. Brechner.. 174 15)
Pocket edge protector. A. B Bishop. . 623,460
Post. See Fence post.

Press. See Cider press. Hay pre:
Printing machine, electncally connected Shea

& O’Lalor.. 623,293
Pulley, expansible, R. Heinle 623,246
Rack. See Bicycle rack. Display rack.

Railway, King & Babendreier. 623,248
Ruilway, King & Babendreier.. .623,249, 623,
Railway signaling device, electrlc. D. Valentine.. 623,444
Railway system, electric, W. Stein................. 8
Railway ties, etc., device for use m extracting, A.

UL . ..o vt teeeiiines ceriinnesiisinneeeiaeeens 23,300
Railway wear plate and rail brace, C. D. Paxson.. 623,177
Railway wear plate, duplex, C. D. Paxson......... 623,420

Rm(l]ways. safety cable system for electric, H
Rake. See Hay rake.

Refrigerating macbine, L. Block.
Register. See Hot air register.
Reversible seat, D. E. H
Reversing mechanism, -
Rolllng unsymmetrical uanged sections, J. Ken-

. 623,136

edy.
Rolls. apparatus for heatlng. J. James.

3,312
Rope clamp. Bomm............ 23,1
Rotary drler. Whltlng & Bergqulst . 623
Rotary engine, J. Baird............ . ..., 623457
Sack. alz. etc. A. M. Bates.............. 623,198,

. M. B tes.
ad dle pommel demchable. P.W. Peters.
3afe or vault, C. E
Satchel. H. Schloerb ......
saw guide. band, H. Vedd
aw machine table guide, I
caffold, L. M. Wilber.
Screen. See Fly screen.
Sealing machine. bottle, A. A. Carper
Seat. See Reversible seat.
Sewlng machine. Bouton & Varnum
Sewing machine, W. P. Gammons, Jr 623 147
Sewing machine feeding mechnnlsm. E.B. Allen 623,271
Sewing machine ruffier, M. Hemleb......... 623,309
Shaft for two-wheeled vehlcles, C. F Carlson.
Shoddy making machine, E. 8. Par|
Shoe bottom burnishing iron H. F Rooney
Shoe tongue, B. L. Blanc..
Show fixture, E. Leger....
Sbutter or door fastener. H. T. M
Skate wheel, roller, O. W. Everett
Skirt supporter, A.B ernst.em

623 4'%2

kirt supporter and bustle, P.
leigh, B. 8. Hall

Smoke consumer, F. 8. Church. GZKW
moke consumer, W. Redpath.. .
mokestack and spark nrreeter, Clay ‘& Ree es... 623, lu |
nap book, Hubbard 623,155 '

park arrester, Rufus & Krichauff.
Speed changer, H. H, Cummings.
Staking machine, Pierce & Polnsett.
Station indicator, F. H. Cbeyne............cccevuneee
Station indicator for rm]waa cars, automntlc.
Hunter & Gusta ... 623215
Steam boller, L. 0. Morgan. .. 623.170
Steenng gear. reRulanngva -
623,454

- 623,183
. ezs.mq |

Stone cntrer’s maul,
Stopper. See Bottle stopper.
Street cleaner, G. M. Ward.... ....ccooiiiiieiainn
Studdlnz or support for partition walls, T. Cur-

Snspensor% P. M. Kennedy
Swin ery
Switch. See Elevator switch. Telephone duplex
switch.
Switch, A. Kunz
Tanmng. G. W. Houston.
erench A.J.Smart
ephone duplex switch, G. C.
Telephone switchboard circuit. E. H.
Tenoning machine rehshlng atmchment
uppert..
Terne plates, r
Testing device. R. H. Plnkh

of miles and is handled in open buckets ; also the For-:

mation of frost on bulbs—Filtering liguid air—Dewar’s

bulbs—Liquid air in water—Tin made brittle as glass—

India rubber made brittle—Descending cloud of vapor
—A tumbler made of frozen whisky—Alcohol icicle—
Mercury frozen—-Frozen mercury hammer—Liquid air
as ammunition—Liquid air as basis of an explosive—
Burning electric light carbon in liquid air—Buruving
steel pen in liguid air—Carbon dioxide solidified—At-
moepheric air liquefled—Magnetism of oxygen.

It tells what may be expected from liguid air in the
pear future. It gives the history and blograpby of
the subject from earliest times.

Thlis is not only a work of ecientificinterest and aa-:
thority, but is intended for tbe general reader, being

written in a popular style, and will be easily understood
by everyone. §¥ Send for full Table of Contents.

MUNN & CO., PuBLISHERS,
361 BrRoADWAY. NEW YORK.

Twine bolder takeu
’I‘wyer fnr smiths’

Thill coupling, W. D. & H. W. Hopkins 3
Thill coupling, Richards & Snyder 623.427
Thread cutter, J, J. Sulliv 623,294
'I‘lles machlne for manufacmnng building, J. B. 261
Tin plate cleaninu macbine. H. F. Akin. 623,347
Tire, pneumatic, G. H. Clark........... .. 623278
Tire pneumatic wheel. G. H Clark . 623,276
Tool blanks. making, E. Rogers.... .. 623,384
Tool lmndle fastening, W. L. Mnrble 623,169
Toy, E. Gier................. 623210
Toy battleshnp, A. G. Jacob 3
Toy cannon. A. G. Jacobs.. 623,159
- Train dispatcher’s indicator, R. F. A 623,392
Trestle attachment G. E. Palmer 623,175
Trough. See Water trough.
Trousers hook and bar, A J. Shipley.......cevuun .. 623434
Truck. A. L. Cburchb........ .. ....... o 623.463
Truck bed or body. E F. C. Danzer.. .. 623,356
Truck, car, J. Taylor. . 8
Truss. 8. C. Fancher.......... 3
Truss pad frame, J. R. Knapp. 623375
Tug fastener, F. M. Lee...... 623,166
Twine bolder, Tivy & Hlll 623.493

device, Tivy & Hiil..
earths or forges W.

'l‘ypewnter, J.
Typewriter, W. Sears..
'1‘ ypewriter attachment,
pewriting machine, W. ). Barron.
pewriting machine, C. N. Westwood..
ve, J. O’Meara
ve.C. W. Vollmann.
ve, air check. G. E. Cordean
ve, gate, E. L. Ups
ve mechanism. engme J.T. Lindstrom. .
ve, sewer air inlet, F. C. Keene..
motor, F. A. Pocock......
e motor road, H. C. Hart.
e tog . Shivell. .
eel, A. E. Elllotf. .

ewheel (‘ A. Hussey.
e wheel. W. W. Kitche
pede pedal. E Germaine
. conling, J. K. Walsh..

frelght dellvery,.l E. Walsh. .

(Continueg on page 278)

Vessel,

623,192 !
623,496

T &

Free.
illuetrated 100-pa.,

LOS

Seven years’ experlenee in teaching by
8. A. circular,
booklet of lett,ers trcm students all

The United Gorrespondence Schools, 156 Fifth Ave., New York

AN _EDUCATION. MANY PEOPLE HAVE QUALIFIED THEMSELVES

for Better Positions and Higher Pay by devoting some of their spare time to study

at home. Tuition tees low. Payable in cash or installments. Thorougb courses by mail in

Electrical Mechnnlcnl Civil, Mining, Steam and Sannary Engineer-

cn inz Archftcc Lure, anical rawing, Machine Design, etc, st Text

corres pondence. Write for free
sample pages of text books, drawing plate, and
over th e world,

ROCHESTER
OPTICAL C
30 SOUTH ST. RUCH[RTERN T

BICYCLE TIRE REPAIRING.—THE
Mending of Singie Tube Tires.—A gractlcsl articleillug-
trating the method of inserting patches and plugs with
pliers and p]uu%erq, together with rubber band nlugging
and the use «! puncture banua. 9 illustrations. Con-
talned in SUPPLEMENT 110 Price 10 cents. For

ey

sale bY Munn & Co. and all newadenlers

PHOTOGRAPHERS
TRY TOLIDOL

For Dry Plates and Bromide
Papers. Actsrapidly, is stain-
lessand can be use at-
edly. Tubes for amate
ready for immediate use, 26¢.
Pure Tolldol for profession-
als, 60c. ounce. Recommend-
ed by plate manufacturers.
Dealers sell it. Haller-Kem-
per Co., Atlas Block, Chlcago

& A $5 Printing Press

will print your cards, labels, etc.
Saves you money. Lal'ge circular

i_% A

tions for use.
¥ Catalogue and samples free.

KELSEY &. CO., Mfrs,, ﬂERIDEN, BUNN_.
Hammer Dry Plates.

Absolntely Uniform and Clean.
For the Hand Camera and Professional.

— TRAODE HJIRK— -
NO FRILLING IN HOT WEATHER.
Sold by all dealers. Sendfor Hammer’s Little Book.
Hammer DRy PLATE Co., ST. Louls, Mo.

A dellgbt tu cve
Sparkilng, Pure W

g{!’.
the kltchen range,
Madel with all

iperate, and with

-ty

1S cents may open the door to
Business Success:

Send 15 1-cent stamps for three months’ trial
subscription to

“Tue Book-KEEPER”

A handsome 200-page Magazine for Book-keepers,
Cashlers and Business Men. It teaches book-keep-
ing, shorthand, penmnnshlg law, short cuts, corpo-
ration accounting, banking, business pointers, amus-
ing arithmetic, lightning calculations, etc.
$1.00 ( Employers Need It to simplify expenses.

A YEAR. ( Employes Need It to increase salary.
THE BOOK-KEEPER CO0., Ltd., Publishers,
DepT. 20, DETROIT, MicH.
WE WANT ?Sﬂyn'é?é‘ﬁ?&‘;“nz'&‘?aﬁzﬁa?é‘é
et send EVERYGOOD FARMER

like to send
A FREFE, SAMPLF, COPY OF THE

ricultural Epitomist

For thebusy, practical worklnr farmere of America,
It ls their paper and claims thuir support. Don’t Fail
te us at Once Gf Addreass es;Postal W 111 Do.

PR W AR AP A A W SRR WP W A SR A W W W S S W W W W W A

Nolurger than a teakettle, arnd a8 easlly
atest fruproveruents, plated finish, ete, only
anteed the beat in the world—best In workmanship and const,rucbmn ensieat Lo
the largest capacity per hour.
rieturned at our expense.

Officially Adopted by the Ralston Health Clnb.
Highest Award and Gold Medal at Omaha Exposition.

Extensively Used by the U. S. Government.
Over 1,000 Testimonials from Satisfied Pnrchasers.

AGRIOULT URAL EPITOMIST, Indianapolis.

Ralston Still.

wowar's heart. Supnlles the table with An abundance of
r, 8terillzed and aerated by & new process, aod absolutely
tree from al]l germa of disease, polsonous geaes and old ade malter.
wost infected water without trouble or ex

Purifiea the

nae by wilizlng the waate heat of

vdganed. New 1
$10.00.

{FuRr-

If found (1thi’.rwlnc. mAay he

§#" Send for Booklet * B,” list of dealers and other interesting printed matter.
Manufactured only by

THE A. R. BAILEY MFC. CO., 54 MAIDEN LANE, NEW YORK.

3 e de!ep/zone .‘/?fagazme

OIIICA("O.—{)UI ;ii:r published on Telepho
es and Appaet s, Linag Constrwtion.lnterlorer-
lng wualing Devices. Telephone Troubles and How to
findthem and many other instructlve features. Hand-
somely illustrated.. $1.00. sample 10c. Wanted: Bright.,
pushing agents. Write for terms and tn.rrlmr_y
Maranette Bnilding, CHICAGO, 1. S. A.

TURBINES

" Send for Clrcnlnr“M.”

saftteaeR Sk £.8%, &

50 YEARS’
EXPERIENCE

TARADE MARKS
DESIGNS
COPYRIGHTS &c.
Anyopnesending i sketeh and description mey
gquickly mscertrin our opinion free whetheran
invention ® prohably patentable, Commuinica.
tions strictly contidential. Handbook on Patenta

sent froe. (ARt airency (0T securing patetits,
Hatents taken th s h \1u11n & Co. recejve
rpecial notice, without charge, iz

Scientific American.

A bandsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms,
year; four months, $1. Sold by all newsdealers.

MUNN & Co,z61 roacwar. New York

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

THAT

IKNOWLEDGE 7

HMEALTH, STRENCGTH,
BEAUTY and WEALTH.

Every portion of the body en-

larged and strengthened. Will

Powerand Personal Magnetlsm

loped. Simple,

methods. Philosophy of suc-

cess as demonstrated daily.

Tnteresting radine free

Prof L H. Anderaon. 8.A.49.Masonie * Ternple. Chicago,

THE INBERSOLL DOLLAR WATCH

Nowhousehold words. 2,000 000
in 2 Yearsunder an’ ABSOL-

fﬁ 3 PRICE
UARANTEE printed below has /J

made them sa4 We have demon- |

strated that s A00) Watch for a sl.[]ﬂ

Dollar is possible. The sales are

now over day. You
want onai’e?t er?::youxjself,
your Boy or your *Bike.”
As good asanyWatch made
forordinary every-day use.
Keeps Accurate Time.
Guaranteed as be-
ow.) Has lever escape- J
ment, quick train; sec-
ond hand; good nickel [
case; Keylesa Windand g
Set; 18 size. Buy this
Watch to

CRGRTLANET STRIET, nChe YW ATY,
L TAAT 1T o PG T A T e
T Te comaTiue Tolt it ko

Iy 2 THLIA LT i M)

B50.00 ome for SHOW, Sent past-
paid for OME DOLLAA,  Aditach-

maonty for Bicycla . nxtra,
ROBT. H. INGERSOLL & 20, A6
Cortlandt B Dept. No. 147, K.¥.

profe

No Ti?--Carapy T

with doohles fem-

, W RIS

thu world Belllng ta thn ponsumer gxclusively, When you bay oo
thin plan yog 1a¥ aoly the profit of the manufacturer,

No tmveling PXPeuS0A, IO lO8SER, DO agunr.'s commission s

o dealer's profits.

We Have No Agonts, )
matter wi
¥ou and save
vohiclea and

on
e Manufacture Frerything

PROFIT FOR MAKER ONLY.

Wa nunu!nctnm 170 styles of vshl.claa and & ekyloe of harnoeannd
aell them ta

from our factory at whpolesalo pricon In

{ I.srmnt manofactnrers of vehicles and harmess in

to deal with yoo direct. No
ore you v, we can reach
Do muney. We nhlp aor

ITnBE Anywhera for nx-
and gUArAntes fafe Arrival,

dera.  Priee, comfluh, | lh wrlli:u all |rm:mL lwr:u
aprem, mnnh-d.e ampa and polm or whafts, §56; joud
s good mi wlin for 100,

good iron and steal,

good

and we oan xSt ¥

™
paint and varnleh, good finisl
and the largest nolectlon ln the Iand. Large Illostrs

we weil,

toend ;;oﬁo:goawnrk,

h, finp etyle
r.agn Catalogne T FREE.

No.
harnem, with mwckel :ﬂ
mlogs,  Complets with ok
Inrs mnd bikch atraps, $20. Ax
good wa salls for B39,

Elkhart Garriage & Harness Manfg. G0 Binars, iodiaoe
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cEN | BECOME AN ELECTRICAL ENGINEER?

The Electrucal Engineer Instltute of l}nrrespnndence Instructlon,

Department A

syt

Your Work ?

If you are dixustisfied
with your pituntion, your sal- Wg:
ary, your chances of complets
succens, writn to The Internativnal i
bt;rreum:m{t nee  Behools, Seranton, Pa,
aud learn how others so situated are getting

An Education by Mail.

Students in the courses of Mechanical or Elee-
trical Enginsering, Architecture, or any of
the: (2ivil Engineering (luursce Are
suon qualified for selaried draft-

ing rourn postions. Write
for pamphlets.

The loiereaticanl

LEN

BICYCLES

THE WHEEL FOR A
WOMAN.

We have been working to-
ward an ideal bicycle for ladies’
riding for a good many years.
It seemed to us worth all the
effort we could put into it, and
in placing on the muarket for the
season of ‘99 our Ladies

Chainless Crescent,
Model 18,

we believe we are offering
the best and most beautiful
Lady's Bicycle ever built. We
don’t believe we can improve on
it next year or the year after,
and we are striving to improve
our wheels all the time, too.

Send for a Catalogue, No. 3, telling all
about our Ladies’ Ctescents ; also about
“The Care of the Wheel.”

Western Wheel Works,
CHICAGO. NEW YORK.
l:y. - .

A Rigid €xamination
RQUQ&IS Do Defects.
NO BETTER. BIGYGLE CAN BE MADE

Sterling Bicycles are
“Built like a Watch,”
and the greatest care is
exercised to have ma-

0<700C 0
0<IOBL-0

-1

equipment the bestob-
tainable.

’99 Chain Models,
$50.00.
’99 Chalnless Models,
$75.

Tandems, Double
Diamond, $75.00.

Convertible, $85.00.

Send ten 2-cent stamps
and receive bymail pack
of Sterling Playing
Cards beautifully " de-
signed, 50 cent value.
Send for {atalogie riw
ing details Of Btorl
eq wment for 1%,

Sterlmg Gycle Works, Kenosha, Wis.

122 LIBEXRTY STREET.

terial, workmanshipand |

THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. Hammond, M.D. A val-

uable and interesting paper in which the subjectis ex-

baustively treated from the following amud qainte: 1,
The use of thec ycle by persoma in bealth. "l e nsit of
dbe cyele by perdons diseased. Contained m 'SCIENTIFIC
AMERIDAN BUPPLEMENT, No. 1002. Price 10 cents.
To be had at this oﬂioe sud from all newsdea]ers

The most Durrable, Handsome and
Comfortable Ricycle Saddle in- ax-
intonce. Kndlers Stect Frame
b entirely covered wHth Bndiess
Bl 2pring Wire Cord,  Elustic,

Conformable to Rider, Pre-

vrnty Baddle Sorenass.
‘Three sizea: Nos. 1. .i und 4 Henum.t-
ive dimensinng, 10zfin, xﬁ}i
1. Price B3.04). IT ubcra.l duar-nu
to dealersn. Address

MFG. €., East Hampton, Conn.

“Glimax’ Spring Wire Sadrllel

NEW YORHK, TU. 4. A.

YES; YOU CAN.

aind everr other prominent £ lectriclan,

free bapks entitled ~

WE TEAGH EI.EBTRIGAL EHEINEEIIINH

al yonr home, by mail, payable in iostallments of $3.00 or $2.000 per month,
Over 2 Technical wnd popular eoorees,

)2
*Can I Become an Electrical Engineer 7 and *The Flectrical Marve

i Institute lodoreed by THON. A, EDISON

“he electrioal fleld is growing ennrmously and offers excellent oppor-
tunlties fu make wotey for thiwe having an electrical traimin,

1t will pay dan¥one o wrile

OT OUT twe
of |

uwr Thiues.'”

' Vessel lubricator, K. X. Wagner. ......c.ceeuueee... 623.445

| Wagon and stock and hay rack, combmed

i Skimin & McDanield
Wagon seat support, Skimin & Mc Daniel
Water closet, . B. Howel

Water trough, H. C. ¥
| Watering live stock, devic

Weather strip, G. W.
" Well drilling machine, A. Rodefeld..
\Vheel See Kifth wheel.
heel. Vehlcle wheel.

Paddle wheeL Skate
Wind whee

Whlst playmg zmd studymg apparatus, C. H.
: Landenterger '~

Wind wheel, O. Rubarts
Windmill, L. K.
Winding frame.(, Jone
Window, k. Schoenfeldt..
Window guard, G. W. (xulden
Window lock, ‘I Criswick. .
Wire stretcher. H. C Arnold
Work box, L. A. Se
Wrench. See 'l'np wrench

Wrench, B. 1. Rydberg................
Wrench, g.l K. Skerslck .
Zingc and copper from ores, extraction of H
HoWard......ooiiiiiiiiiiiiiiiiiiiiiiiiscnaaaes 623,154
. DESIGNS.

Badge or similar artlcle,C W. Bingeman. . 30,556
Binding, skirt, A. Platz, Jr................ 30,585
Bot le. K. Sch)l]mg 30,562

30.563
30,571
. 30,582
Cartridee clip recelver. . G. Parkburst.. 30,586
Cartridge clip, temporar 30,587
Chopper case, tfood. L.'l". Snow.......... 30,380
Clock frame, E. Hardy...... 30577
Clothes washer, (. Blake.. 30,575
¢ “"Du . 30,574
i Door hanxer. D. F. Corkery 30,594
Eye, 1. P. Doohttle.. 30,590
Fireproof floors, tilli ng block for. ¥ Selby 30,570
Game board, W. H. Pound.......... ..... 30.568
Grain separator straw ruck J. Fahrney.. 30,381
Harness plate, R. W. Jones.... ........ . 30.592
Heater, ele ctric, J. E. Meek 30.598
Insulator,J. L. Mor, 30,564
Label, N. Witsch.. 30,558
Lavatory. one pie 30573
L ubri cator, sight feed cylinder. F 30,593
Match lighter mem ber. M. Larsen....... .. 30.591
Pen wiper, R. 8 Taylor. . 30,557
Plate, dinner, 0. W. Schubert.. 30561
Pulley segment, ‘I'. Corscaden.. 30,596
" Pump frame, R. De Puy........ 30,578
, Razor handle, etc., M. C. Lefferts.. 30,588, 30,589
! Registers, etc., face plate for, A. W. Lllbem
' 30,568, 30.569
1 Rug, J. Merry 30,584

i Sewing machme head, 8. A. Stone.
Show case, E. 8. Judkins..
Skewback, F. Selby......
Stove grate, D. D.l.ong.
Stove, oil, W. H. Wllde -
‘I'ire, wheel, J. A. Blau
Tooth powder and brush ho]de K
Washuig machine hamler. G. W Palmer-..
Wick trimmer. S. A. Hovey..

Work holder, C. 0. Ellinwaod.......... 000 .

TRADE MARKS.

Antihydroticum F‘arbenfabnken of Elberfeld
mpany. .
! Cigars, S. S. Pi
Cors ets, Raphael W eill & Com any
Files, rasps. twist drills, and andanwa. Kearney
i & Foot Coma pany . .
- Foods for horaee. camle. ‘and farm swck, mlxed.
i DOWie& OXIeY....c.ovin nurereinnnsanneseoneni
Gloves and mlctens. Joseph N. Eisendrath Com-
DALY .. eeninnnieeinnneesessanssnssesnnnnnes ..
Groceries, certain named, P. Smith & Sons..
: Gun greases and lubricants, N. P. Leach Com

i o
Hosiery, 1. Bn, 8
Medgcz&l composlition for ce

Medlcmal chemlcals. certain named, firm of E.

erck..
Medl(.me for certain named dis eases, Bruitcm
COMPANY...ciieteitii it vneinenenes ,733, 32,734

Medicmes, certain named, Dunkley Celery and

Preserving COmpPAanY.... c.ceeeeieeceencccacennnns 731
Medlcmes for certain named diseases, k. P. Bros- -
.............................. 7
Mllk condensod firm of H. Nestle.. 32.742
Pamts. New Jersey Enamel Paint Co 4 . 32,147
Pens, stylographic and fountain, J
Company 32,121
Perfumery, firm o Wrigh . 32,720
Remedies for certain named ;
Medicine Company 32,732
Remedy for punfylng blood, Weber’s Medical Tea 3
........................................... 730
Saddl ery and harness, including oth er named arti-
cles for horses, Smith, Worthington & Com- 2125
DANY . ittt e aaaeieetviait aetrn anaaaas A
Sharpenmg. grinding, boring, and polishing mate-
rials, Chemische ‘I'nermo - Industrie Gesell-
schaft mit Beschrankter Haftung. ............. 32,748
Silver plated ware, B. Rice's Sons................ X

Vermin and insect exterminator, Dowie & Oxle
|Washmﬂ tﬂblets, Connellsvﬂle Mnnufacturl

. 32.740

LABELS.

i Admu'al » for bomed beer, Wm. J. Lemp Brew-

g Comp:

Leather Company.
* Falstaf,” for bott]ed beer.Wm J. Lemp Brew-

ing Com pany.. . 6.8%
“ Formaldic Soap.” for asoap. C. M. Egglestomn..... 6.887
** Game of Tobogganing at C ristmas.” fora game,

McLoughlin Brothers.........coooivieeniiencinenn 6,890
“Interstate,” for bottled beer, Wm. J. Lemp Brew-

iNE COMPANY....ueniiiiiieiieieeeinaaiinees oo eies 6891 |
*‘Scarless Liniment.” for a liniment, W. H. Cox 6,885

for bottied beer, Adarn
Scheidt Brewing Company
. “Tally,” for bottled beer, Wm. J. L.

Compan
“Tincal Tamhd with Kormaldehy:
dressing, C. M. Kggleston....
“ Velours Calf,” for leathe
ther Compsm

«Standard Lager Beer,’

| PRINTS.

** 8quire’s Pig Puzzle,” for pig products, John P.
quire & Company

‘ The Pioneer Water Supnly House of Texas,” for
windmills, etc.,

F. F. Collins Manufacturing Com- 1

A printed copy of the specitication and drawing of
any patent in_the foregoing list. or any patent in print
18sued since 1863. will be furnished from this office for
10 cents. In orderiny please state the name and number
of the patent desired, and remit to Munn & Co.
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

| Cannadian parents may now be obtained by the in-
ventors for any of the inventions named in the fore
gomg list, provided they are simple. at a cost of $40 each.
f com hcnted the cost will be a little more. For full
Munn . Broadway, New

i Yort. Ot.hcr forelgn patenta may also be obtained,

the Yukon with them.
¥ alogue. 40 engravings.

$1,000 GHALLENGE !

3692 per cent. more water at
lese expense and less trouble
produced by

The Sanitary Still

than imitations. Only Still re-
cogni ed by the U. 8. Govern-
ment. Rgport of comparative
tests, booklet and test.monials

FREE.
THE CUPRIGRAPH CO.,138 N. Green St., Chicago

Trade Suggestions

FROM

United States Consuls,

The SCIENTIFIC AMERICAN SUPPLEMENT publlshea
‘eadx week a pare devoted to suxfestlons made dy
United States Consuls in all parts ef the world, regar
ing almost every branch of trade. There i8 also publish.
ed weekly a complete *Index to Advance Sheets of
Consular Reperts,” whether they are published in the
SUPPLllMEl\(’I‘ or not. This feature exists in no other

aper. There is no question that the splendid work
wmch ia being done by our Consuls to further Amer-
ican trade is being crowned with success and it is to
the advantage of all manufacturers and large dealers
to obtain these reports as quickly as possible.

Su hscription price of the SCIENT IFIC AMERICAN SUP-
PLEMENT is $5 per annum. Singlenumbers,10c. each.

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

- uuu BIGYCLES

rstock. Must be elosed out
b Standard '99 Mode 8
k guaranteed, 5.
'98& ’97models 88 to 315.
i} Shopwornand second hand
wheels, good machines,
8|3 to K10. Great Factory
rlsarlog 8ale. We ship any-
. - W where, to any one, On ap-
pruval angd tr{a.l w:thout s cent in advance.
FARN A BICYEIE b5 helping us advertise our
wupeeh wheela. Essy work anid suth reward on our new plan. We
will give ane #idet Agnet o each town FREE USE of Sample
Whaeel to Intreduce them.  Wrlte at Onee for Onr Speelal Offer.
G.C. MEAD CY{LE COMPANY, CHICAGO, ILL.

Awnrded first premium at World’s Fair.

Our Folding Bonts are puncture proof. Galvanized steel ribbing. For hununF fishing, exploring and fnmll
o pleasure. Walter Wellman took them on his polar trip. Lieut. Schwatka ex

lore
Send 6 c. fgr cat-
KING FOLDING CANVAS BOAT CO., K-lnmnoo, Mich. -

SCIENTIFIC BOOKS ©

Dc“ cy l’mrzlc.- Showinﬁ
destroyed. Partner wante
TAttalla, Aln,

518

pen Court Publipk-
g Ca., Chicago.

bow the Spanlsh Fleot was

Address, 1. V. Btanlea,

anish Translator 40500 Azuiar, B.A.

Graduate of the Univer-
of Sevilla, Spain. P. 0. Ad, Bux %, Brooklyn, N.Y.

CATALOGCUE S FREEL
MOD E UNION MODEL WORKS
CGEARSES 133 CLARK CHICAGO.
MACHINES., Corhos Encmeo. Bi'oooers’

I CE Machin ILTER
MFG (.0 899 Clinton Street. Mllwaukee. Wls
DEALERS’ HAND BOOK
Information net. 42 pp. 10cts.
F Con’szn.aon &Co.,Chicago

ﬁﬂlM!N AL WORK . BMALL MACHIERT|
L W 8 100 NASSAU BY N.V.

NUVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, 8pecial Ma-
chlnery. E. Konlgalow & Bro.. 18’1 Senecs 8t., Clevelmd 0.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son,45-61 Rose St..N .Y.

GRINDING MILLS FCoR ALL PuRPOSES.

a.rdus Patent Uni.
versal Eccentric Mill. AddressJ. . -
ON, 28 Rodney Street, Brooklyn, N. Y.

To Authors: We Publish
A new book every day

Manuscripts required. in the y

ENNYS[]N NEELY Publisher, glEFv'{JHYAVE'

GAS # GASOLINE ENGINES
WATER MOTORS
BACKU5 WATER MOTOR EWARK A

VOLNEY W. MASON & CD.,

Frlctlon Pulleys,Clutches&Elevators
PROVIDENCE R. |.

M

M iAot v B

o «/MMM anh lo Ao, MWJMMA‘/{#
Aoz Wi Ze locurfrr ricee .

"2t

e

il gl ol

e st sl gl s 1

B & R, Aeme Go's Bommerless

32 and 38
Caliber 5. & W.
Cartridges, Auto-
matic Shell Eject-
ing. Positive Stop on Cylinder.

AN ABSOLUTELY SAFE ARM.

HARRINGTON & RICHARDSON ARMS CO.
WORCESTER, MASS,, U. S. A.

¥ Send fer Descriptive Catalogue ** S.”
T T T T W T T W T Y T T T g g T T T W e

. AT T T T T T T T T T TR T T T

Monarch

Bicycles

$25 $35 $50

Prices Lower—Quality Higher.

AGENTS EVERYWHERE.

Monarch Cycle Mfg. Co.
Chicago. New York.

in Advance!
o HIGH GRADE BICYCLES
- Slnppnda ‘ywnere(, 0.D.. with
rivilege to examine.
'.est styles for Men
,Women, Boys and Girls,
\woll made and durable.
WJ “Oakwood"” $24.50
$50 “Arllngton" $22 00
No better wheelsmad e.
Others at $10, $13.60, $15.50, $12.50 & $19.50; all aplendld
value. Buy direct from manufacturers, thus saving
dealers’ large profits. Write today for special offer. Illus-
trated Catalogue Free. CASH BUVERS® UNION,
162 ‘W.Van Buren St., B-131, Chicago, Ills.

"No Money i
$I550

A MANUFACTURING CONCERN contemplat-
ing the erection of a-plant for Galvanizing Sheet Metal
and Cast Iron Goods, desires to correspond with a prac-
tical expert in this line who is fully conversant with
modern, up-to-date methods, as to the hest manner of
building and equippiua their plant. leera.l compensa~
tion to theright party. Address G. , care SCIEN-
TIFIC AMERICAN.

YOou CAN MAKE $100.AWEER !

WNYOUR OWN SHOW compeete DuthiT-S100

LIFE MonoN FILAME & MACHINES

GREAT ASSIUA N PL 300 OTHER SUBJECTS
Los

FHJ’{.AD£LPHM £ A

0

Age in New England for a frst-

clasa as or Gasoline Engine. Must

be compact, lstr(1n§ and full capacity.

nd low priced. Slzes mostly requir-

3 and & harae nwi_r Address with fuli particulamn

H. AL JOHNR

A ]arge quanuty ot raila that

& CO., 227 State Street. B’uaton.
w are defectlve in agpman

ANTED we:gh from 8 to lbs. per

for cash. 1 will also take

rallroad rails that are defectlve n appeamnce that
are otfered at the lowest price. Address offers under
D, 283, to RUDOLF MoSSE, Magdeburg, Germany.

o

CaTalL .¢ut

W&D‘MOGEY.
BAYONNE CITY N .
BUILDERS”mn

Y|
DESIGNERS cﬂ 1‘1'4:‘?'
PECIAL uhc%wﬁev M nine e chpor®s

Mm

| ESCO

" NEW STANDARD?”
NECKTIE PIN OUTFIT,

B¥ mail, prepaid, ONE DOLLAR.
Unlike all others. The smallest,
neatest and most_durable ever placed
on the market. Liberal discount to job-
bers. WILLIAM R¢{HH, Inventor
and Sole Manutacturer. %5 Green-
wich Street. NEW YORK, U.

5 - §$30 3000 BICYGLES
s Everyone a Bargain.

i B NEW AND SECOND HAND.
2£d Hand—200d 28 any for service, $5to 812,
New ’99 Models $12.50 to $30. Nome
higher. We gusrantee tosave you money,largest
| variety to select from. Lowest over quoted.
%, Every customer uthﬂed. snlppe subject to examin-
ation and -%mn in advance. A fow
good AGEN WAN'I'ED Put pdou listand partlo.

e address the old reliable cycle heuse,

BROWN.I. EWIS CO., (" F) 298 Wabash Av., Chieago.

of Rich Bluae Serge,

HE MATERIAL

lcked wool yarn
et Argund wess; i3

.00,

XPERT SUIT TaILDR

SEND NO MONEY

und erotch measura.

zandd worth doohle oot pree, t)

@ WE SELL 1800 §I.II IS ¥\ $4.95 7

quick uf Ahry'Ll by gone. Doa’ i L wonder chancy.

© 1899 SCIENTIFIC AMERICAN, INC.

perfeel; lioe it with Jinlmen's celebruted far-
mer satin, pipe o it wilh Bhinner 'y ARk s3tin, pad it extra well, oo best grade of can-
agz, and 8ew EVETY Aeam Wills pure silk and hgen thread,
but send this midv. with your beight, weight, chest, wist
We'll send the sail by exjresa C.0
ine gnid try 1t on berul'e you pay ang cents If found exactly as represented, the grratest bargain on earih
yrxpo agent §4.50 and expressage wnd take the suit. Faynothing it anaatisfartary.
for adwnmng purposrs,

#54.95 buys a Man’s All Wool Suit

warrentod BEeat Faat Color, Guara meed

equal in quality, atyle and lcoks to octhers' bant %10 Su

is Mall's Best All-wool Sergr, famouseverywhare for its 'perfrr! winve, soft fol

eri:l rich deep blum eolur. The cloth wea woven by Americn's best woolen mall, from foe
dred by m new process aod eRonat Teile,

f‘\r(uly woven, will positively o fade or wess gkiny, and wiil wear like leather, It's exack-

¥ tho eeme elrih used 1o the serpe seits that zetail everywhers for §10 (). Ra.

ember wa will 9]l onty 14600 su ks at #4 95—after they re gone the prica will

Thon 't ddelay, bt oeule? taday befnre they wrs sl gone.

wiil make the su

It ia medinm weight and suitable for

='WE MAKE
the latestsack stylota £t|  other sults from
96.95 to 213.96.
Write for free
samples of cloth.
. and Rllyw ¥ou L0 eEum-

Afice they are gonntha pricn poes bhack
o more gt &4, 95 afver 1HM0 are sold.  Order

LOULE D, TEHON L0, 154 Wa dngkun Bt Chlosgw il
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