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burner it is necessary ordinarily to furnish some means
for heating the generator to volatilize the oil. The
means usnally employed cowngict of some form of torch
for heating the generator when the lamp is first ignited.
The object of the present invention is to provide a car-
bureter operated by the attendant, which will farnish a
supply of carbureted air or gas sufficient to heat the gen-
erator to its working temperature. The device may be
applied to any lamp of the form using a generator
heated by the flame of the lamp.

Designs.

NECK-BAND FOR VHESSEL-CARRYING DE-
VICES.—JosePH RITTENHOUSE, Philadelphia, Penn.
The inventor twists a wire designed to fit a milk.bottle
neck so that it will be provided with two eyes which re-
ceive the ends of a bail.

NortE.—Copies of any of these patents will be furn-
1shed by Munn & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.

NEW BOOES ETC.
ELEMENTARY CHEMISTRY FOR HiIiGH

ScHOOLS AND ACADEMIES. By Al-
bert L. Arev, C.K. New York: The
Macmillan Company. 1895. 12mo.

Pp. 300. Price 90 cents.

The anthor has produced an excellent text book which
compares very favorably with those of the samie grade
which we have examined. * Sulfur’ never looks as
well as sulpbur, but it ir perhaps well to bow gracefully
to the new spellings, which seem to have come into
chemical literature to stay. The diagrams admirably
elucidate the text.

HoMme Pork MAKING. By A. W. Ful-
ton. New York and Chicazo:
Orange Judd Company. 1900. 16uio0.
Pp. 124. Price 50 cents.

The present volume is a complete guide to the farmer,
the country butcher, and the suburban dweller in all
that pertamns to hog slaughtering, curing, preserving and
storing pork product from scalding vat to kitchen table

and dining room. The formulas are most practical. It
is & work we can commend.
WATER AND WATER SUPPLIES. By

John C. Thresh. Second Revised
Edition. Philadelphia: P. Blakis-
ton’s Son & Company. 1900. Pp.
438. Price $2.

A thoroughly practical work of value to all sanitaryen-
gineers and to otherswho deal with water supplies. Eng-
lish practice is of course described ; but attention has
been given tothe subject in England, owing to the density
of the population. that it is all the more valnable on this
account.

FoRAGE CROPS OTHER THAN GRASSES.
How to Cultivate, Harvest and Use
Them. By Thomas Shaw. New
York: Orange Judd Compauny. Illus-
trated. 1900. Pp. 281. Price §1.

The work has apractical ring about it that begetscon-
fidence. It will prove of immense value to every farmer
who will give it careful study. Forage plants can be
made to supplement perennial pastures. They are des-
tined to occupy an important place in the near future in
gystematic crop rotation on every stock and dairy farm.

ForMULAS AND TABLES FOR HEATING.
Being German Formulas and Tables
for Heating and Ventilating Work

for Those ho Plan or Ereet Heat-
ing Apparatus. By J. H. Kinealy.
New York: David Williams Com-

pany. 1899. Pp. 53.

This work will prove of value to all who have occasion
to arrange heating and ventilating plants. Good work
has recently been done in Germany, and we ought to re-
ceive the benefit of it.

THE DIURNAL THEORY OF THE EARTH.
Or, Nature’s System of Constructing
a Stratified Physical World. By
William Andrews. New York: Myra'
Andrews and Ernest G. Stevens.
1899. Pp. 551.

THE ART OF THINKING., By T. Sharper
Knowlson. London and New
York : Frederick Warne & Company.
1899. Pp. 139. Price $1. !

Avaluable little book which makes us see how defec- [
tive we sometimes are in the art of thinking. It is anex-
cellent book for every one to read, and all will be sure

to be benefited by it. L

EssAys oN THE FouNDATION OF EDUCA-
TION. By Rev. J. Godryez, Ph.D.

Lansing, Mich. 1900. 12mo. Pp.
168.
The author deals with * Inteliectual Education,”

‘*Methods of Teaching History.” ‘ Religious Educa-
tion,” ¢ International and Civil Law,” * Moral Educa- '
tion," ** Physical Education,” etc.

CATALOGUE OF THE ANNUAL ARCHITEC-
TURAL EXHIBITION, 1899-1900. Phila-
delphia: T Square Club. 1899. Small
quarto. Pp. 210. Price 50 cents.

This handsome volume 18 filled with excellent archi-
tectural designs, both projected and actually executed.
It shows what remarkable architéetural work is being
done in the United States. L

SEEGER AND GUERNSEY’S CYCLOPEDIA
OF THE MANUFACTURES AND PRro-
DUCTS OF THE UNITED STATES.!
New York: The United States In-‘’
dustrial Publishing Company. 1899.
8vo. Pp. 1356. Price $10.

That the earlier edition has been in constant use
in our office for some years in avswering manifold ;
queries as to manufacturers of .all kinds of goods isa
sufficient guarantee of the great excellence of the work.
Its value has been demonstrated almost daily particularly
in the consideration of cases where manufactured goods
dare madein small quantities or are of odd, out of the way
articles. The arrangement is admirable,and access is
rendered easy by meaus of a fine analytical index,

. called Foucault’s experiment from its inventor.

- latitude the deviationis about 9 degrees in an hour.
- valuable article on this topic is found iu the ScIENTIFIC

MBusimess and FPersonal.

Marine Iron Works. Chicago.

“U. 8.” Metal Polish. Indiznapolis.

Catalogue free.
Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
For bridgeerectingengines. J. 8. Mundy, Newark, N.J.

Handle & Spoke Mchy.
Chagrin Falls, O.

Ober Mfg. Co., 10 Bell St.,

Ferracute Machine Co., Bridgeton.N.J., U.8. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 141 Varick St., N. Y.

1'hecelebrated ** Hornsby-Akroyd"” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma.
chine Company. Foct of Kast 138th Street, New York.

T'be best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, 3. 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. Freeon application.

HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters

or no attention will be pai thereto.
information and not for publication.
IReferences to former articlee or answers should
give aate of paper and page or number of question.
Inquiries not answered in reasonable time should
‘e repeated : correspondents will bear in mind that
some answers requi e not a little research, and.
though we endeavor 0 ]plv to all either by lettes
or inthiz departinent. ¢arli must take his turn.
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Sclientific American Su plrments referred
to may be had at the office. Mriwt 10 cente each.
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price
JMinernls sent for examination should be distinctly
marked or labeled.

7848) F A \vrltes- I have read of a
wachine 8o copstructed ag to show the motion of the
earth. It coneists of a pendulum supported on a frame-
work. How heavy would the pendulum have to be, and
how long therod to pendulum to construct a small
model that would work with satisfaction # Could one be

made with a pendulum weighing 8ay threeor four pounds,

and the rod about two feet long? A. The experiment is
The
pendulum should be as long as possible, though with one
16 to 20 feet long you would probably succeed. The ball
should be as heavy as convenient, ten to twelve pounds.

| A strong steel wire should be used to support the weight.

The support at the top should be as rigid as possible.
The space within a stairway several stories high is well
adapted to the experiment. One was hung in Bunker
Hill Monument, 222 feet high. The ball is made to swing
exactly north and south, at the start.
minutes its deviation may be noticed, the south end of
the swing falliug to the west of the meridian. In this
A

AMERICAN SUPPLEMENT, No. 627, price 10 cents.

(7829) . B. asks: What becomes of the
latent and active heat contained in air or water when the
oxygen therein combines with other substances, as in
malting, fermenting, spontaneous combustion, putrefac-
tive fermentation, in all which a rise of temperature

In even five : Cotton beat er locking device, C.

takes place ? Is not thelatent heat the source of supply?

And ulso animel heat, is it supplied by the same cause,
that is, the latent heat supplied in oxldizing the blood ?
T am led to this way of thinking by the effect produced
on air by depriving it of its latent heat; it becomes -
“liquid air.” A. The heat given off when the various

- changes described above take place is due to the chemi-
' cal combinations which occur. There is no liquefaction
: of the oxygen in any of these casee, but there is chemi-
. cal action.

This is a source of heat. The latent heat of
air or water is given off when they change their state to
the liquid or solid form.

(7830) W. F. asks: What magnifying

. 643,573 | 5| Flail, S. R. Divine
643,163 ' Fluid pressure engine, A
Fly exitfor screens, H. N. 8h
Fodder binder, J. T. Atkin.
Folding table. D. W. Lloyd.

Bait, artificial, Votaw & Thomas.

Banana shipping cnse, F. Schmitz

Banjo tailpiece, G. A. Rapp.....

Barrel locking mechanism, ¥

Basket stapling mecmmlal. .{tc Titus..
el

Bearing, roller, H. B. Gillette................... . Foods, coating, Lanwer & Rupmg 643,369
Bearings, cutung machine for making bail, K. ‘ Form, garment, X2 M. Schrader.. . 643,543

Keyssner. 643,381 Framing joint, E. E. Squires..... 643,562
Bed bottom, R. Schmidt .. 643,208 Frait butter, s.ppemtus for making, F. Mo8S...... 643,362
Bed, sofa, A. D. Tomlinsgon.. .. 643,210 Fruit or vegetable cutter, J. Blonde. 643,106
Bedstead, B. R. Blaisdell.. . 643,589 | Furnace. See Electric furnace. Heating fur-
Belt fastener, A. L. Eaton 643,348 nace. Smoke consuming and fuel economig-
Bicycle brake, P. J. Parmiter.. . '.231 ing furnace.
RBicycle crank shaft, W. H. Fauber. . 643,349 | Furnace for baking enamels, glassware, and por-
Bicycle support, J. Schirra.. ..... . 643, 610| celain, A.J. A. Berthelier........... ............ 643.458
Bicycle support, E. J. Tierney........ Furnace grate, zioc, J. D. James
Bicycles, parcel rest and Beat annex fo! | Furunoes. revoluble grete for bagasse,

& Atkinson.. . 643,373 Joubert. .
Binder, temporary, Ken ﬁ . 643,380 | Furniture, B laisde)], .
Blind slat adjuster,J R. Morgan. - 643,361 . Game or puzzle, J. C 'l‘elle 3
Blind slat retamer, E. A, Thrall.. . 643, an eo dommoes. machine for keeping couut
Boat dnvmg&eer, .. 643,490 ! of, J. W. Marler
Boiler. See Washooiler. | Garment supporter. Bigger & Leonard
Boiler, E. J. Garment tab, .8
Bolster, W. Gas burner, F.J. By

Bookbmdmz. gummed cloth for, C. H. Crowell

Gas burner cut-off, automumc F. H. Oehlke.
Book rest, E. H. B. Hughes

' Gas burner, oil, G. T. Phelp:

Boring apparatus, deep,J Vogt Gas burner.superhentin J L. cumpbell ,466
Boring instrument, J. J. Tyn: Gas burning apparatus, ott. .. 643,259
Bottles antlreﬂllmg devnce for. C. H. Whi . 5 Gas generating apparatus acetylene. F. L. Rand. 643,158
Box. See Match box Pa er box Steam box Gas generator, acetylene, H. J. Ennis.. 3,486
BOx fastener, A. Jarolime Gas genePator, acetylene, G. F. Simpson’.. .. 643,266
Box machine, G. 'la%gun . Gas generator, acetylene, Stewart & UPdeg 1565
Box makil ng ciamp, . th. Gas machine, acety ne J Walton 643.576
Brake. See Air brake. Backv{) ake. Gas works valve, T. 3.

Blcyc'e brake., Car brnke vagon brake. Gasometer, J Wulmn
Rridge gate, P. Gfroerer.. 643407 | Gate. _See Brldgega.te.

Brush. H. Zias ,441 | Gate, U. A. G .. 643,
Brush, fountain mucilage or paste, J. ¥. Walker.. 643,174 | Gate, D. Miller.... . 643,147
Buﬂlng machmes apparatus for makingabrasive Gate, R. Rakestraw. 3,157
covers for, Rogers & Winslow .......... 235, 643,236 | Gate, J. P, Tarr..... .569
Bugzy to;}ls,mechamsm for raising or lowermg. Gate, B. F. Warner.. . 643,175
EBBEILINe. ... .. covviiiiaiiniiieienanen 643,132 | Gearing, electromagnetlc variable speed and
Bunsen burner for liquid hydrocarbons, R. clutch, R. Kennedy...............coovienn vennne 643,413
Generator. See Acetyléne generntor Gas gen-
Burglar alarm, J. T. Friend......... erator. Steam generator.
Burner. See Bunsen bumer. Gas Glass plates, making concavo convex. Dbe &
drocarbonburpner. | HOUZE..........cciieiieiiinn oy
Burner, N. H. Bledsoe g
Burning refuse, recept: X Gold was hing machme. ¥, Pmuell
Button, A. Hall . 643. Grading machine, road, E. C. Fread.
Button, C. 8. K. Spoerl.. . 64 Grain drill, Ames & Labare.. .
Button machine, N. BarTy, dr. ........ .. 64 Grain drill'gear, Ames & LabaTe.......
Button making machine, N. Barﬁv. Jr 64, Grain drill shoe, detachable, D. J. Ames..
Button, separable collar, W. H. w . 643,579 ; Grain drill shoe. detachable, Howe & Labare
Can cover, garbage, M. Fischer.......... . 643,480 ' Grain drill shoe,detac!
Can washing machine, J. Des Brisay. . 643,479 Grinding mill, Kelley A
Cane carrier, sugar, J. E. Tallet....... . . 643,558 , Grindstones, emer; wneel s. etc roller for round
Car brake, railway. G. 8. Fanning. . 643,487 | picking, C. A. V. Hallgren................cooues 43,128
: Car coupling, re nd...,...... . 643,282 Gun, automatic machme. F. M Garland ........... 643,118
. Car couphng. A. S. Martin. . 643,145 Gun mechamsm automatic machine, F. M. Gar-
: Car coupling, C. A. Tower. . 643.6 .
Car coupling, J. Willison 643,581
Car coupling, O. Yates. 3.
Car coupling, automati Brown..
Car coupling for mines, H. Hugh e Handle. See Exteusum handle.
Car curtain. vestibule, T. H. Harrow, tooth fastening, J. J. Callender.. .. g{ﬁ.lﬁ.’)
Car draft rigging. W. Casa.. —arvester.J J. Keuuedy 227

a3
.. 643,141

643,143
. 643,535

643.516
.. 643,246

Car fender, Porter & Barnes
Carsideguard, C. J. R
Car step, extension, B. E.
Car wheel, noiseless, 1. Hogeland
Carbureter.s Brolch ans
Carbureter, V. J. ey..
Carbureter, W. §. C Russell
Carriage, motor, E. A. Spe;

Ca.rneu{tes. edjustahle spriug for baby,
Carrier. See {laug carrier.

Cartridge belt, E. T. Gibson..
Case. See Banana shipping

ay rack, K. T'roy
H eadllgbt J. Klrb . .
Heater. See 110t water heater.
Heating furnace, A. Laughll
Heating plant, sl.eam, J.
Hoisting machine, 8. Me
Hoof protector, H. Gale
Hook. See Miner’s bucket locking hook.
Horseshoe, cushion, H. P:

Tlose ennpling, M. J. K

ilat wWater heater, W. K

Hydrocarbon burner, J. J
late, J. C. Kitton.

sample case Ice machine,
Cask or barrel supporting apparatus, C. Lampitt Incubators thermostatic governor for, M. M.
Y T 643,208 JONNBON., .. iivit ceiiiiit et e e 643.508
Casks or barrels. apparawa for pitching internal IDdlBO leuco compounda. mauufa.ctunng, A. H
surfaces of, C. A Neubecke 643,502

Cagter, A. B. DIBB. .uoeeverrennn.s
Caster socket. G. D Clark..
Chair. See Rocking chair. Swinging chair. i
Clamp. See Boxing clamp. Bhatt clamp. !
Clasp. See Strap connecting clas !
Clahporceluln, etc., machine for mo]dmg in, .]

von Komxslow ..
Cleaner. See Dish cleaner.
Clevis, plow, W. G, Landers
Clock, electric, H. Iversen..
Clothesline sup port, W. B. Robi
Clothes pin, C. L. Pri .
C]othes pm s[gmge, machme ‘tor makmg wire, J.

Coﬂee?
Controller, ’I‘
Copying paper. mmsteumg.
Corn DOPIDEI‘ F. J Be er.
Corn sheller, W

Cot, folding, S, T. Hu&chmson

tbhanner.. s cecesenee 643,2]5
Joint. See Fremmg jomt "Tube jomt.
Knife. S8ee Draw knifi
Lamp, acetylene, W. P “Crary..
. Lamp, acetylene gas, W. A. Bar:
Lamp, skcetylene gas geueratlng stree
al

643,510
643,

Lamp burner, H. Greenwood
Lamp, fumigating, R. 8.

: Lamp, incandescent, Rulon & Keen, Jr.
Lamp, miner’s, W. A. Dunilap............
Lamp, pit or mmmg R C West
Lamp shade, E.T. B

. G.J. Post

Lathe bed nnd apron, W Lod .
Lathe, cmnk pln or eccentrlc Lur lmz

. Smi
Cotton open ing machines, lap roli tension
H. I.James..........
Ccotton press, H. M. Par
Coupling. See Car coupling
Thill coupling.
Cradle, swlngmu..l F. Grlmmett
Crate,.folding, Taylor & Moore..
Cream separator, W. ou .
Creamer, centrifugal, O. Andersor

Lodge
Leaf gatherer, R. .
Leather loop pressing machme S. B. Beasecker
Linotype machine, D. A. Hen .
Linotype machine, Holllwel] &

. Linotype machine, J. MacKird

! Linot, gpe machine casting mechanism, J Plnce 643,274
current met er, alteruating, . A. Seheefrer | Liquid meter, Washington & Goodwin'.. 643. 32
Curtain jmole, winduw, J. I.m:{ ........... Lock. 8ee Door lock.
Cushion fall stretcher, J. E. L.a Dow Locomotive, J. B. Tate........cc. cevvviirinnnenns .. 643.560

Cut off and filter, automatic, M. M. Hitt.. i Loom. J. H. Northrop
Cutter. See Fruit or vegsetahle cutter.  Meat i Loom, H. Wyman.. _......
cutter. Paper cutter. Stalk cutter, ! Loom'harness, W 8. Lacke
1, breakwater, etc., J. 8, Field i Loom take up mechanism.

Dam retmnlng wal W. Clemen

643,488 | Loom warp stop motion, R. Crnmmou 643,402
Devn. shi 643,197 | Loom warp stop motion, C. A. Littl efield..643,299, 643,300
Dental tool "for expressing me ubricator. See Automatic lubrica tor.

64544'%|

ZAm, iken.............. Mail bag gripping and delivering device, 8. R,
Derrick, portable, 4. B. ‘T.ord . 643,360 Patten. 3,529
Tiesk for }!ullfung aver the shoulders, readlng or Maius, street box for underground, C. ‘H. Camp-

wrilihg, B Bebnell .ot 643,164 bel . 643,108
Digger. Hec Earth digger. Potatodmger Mangle, A. Kreut. .. 643,189
' Dish cleaner, J. F. Parish..... . ........cooiiaae 643,424 | | Match box, A. I-earnau ht. .. 643,350
Disinfecting telephones, etc., device for, W H. Match machine, C. W. Steele......... .. 643,554

TaYIOT .. otiiiiiiiiiiss seeeeiiineeesiinnenens 643.309 | Match making machine, F. M. Clough!, . 643.410
' Display and sample case, Uuderwoon & Hawking. 643,570 | | ‘Match receptacle, 1. H. Taylor.

power (number diameters) a microscope should possess :

to reveal, spermatozoa and the consumption germ? A.

" For observing such objects, an objective of at least one-

fifthinch focallength is required, and an eighth should be

. had if possible. The eighth inch with a 2-inch eyepiece
, gives a magnifying power of 425 diameters; with an inch
| eyepiece, 780 diameters; and with a half.inch eyepiece,

1 1,200 diameters. This is enough for any purpose.

INDEX OF INVENTIONS

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

FEBRUARY 13, 1900.
AND EACH BEARING THAT DATE.

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

L.

.o 643,144

.. 643.243
. 643.451

Acetone, preparing haloid derivatives of.
Lederer

Acetylene generator, R. .. Beck..

Acid, mtroamldoantbraqnmone sulto, O. Bally..

- Acids. purlfying sludge. waring & Breekenndge 643,578

Addressing machine, envelop or wrapper, C. A,
Belknap....................
Advertisiug coacb, M. A, Michal
Arr brake, C. L. V. Mundhenk.
Air compressor, W. D. Hooker 6:
Air punfymg and drying apparatus, Birdsall &

. 643,394
643517

Alarw. See iz'ﬁ'r'él'éi-}iié'r}h' "Fire alarm.” "
Automatic lubricator, R. 8. O'Brien
‘Automobile fender, C. E. Belcher

Automobile vehicle gearing, L. H. Dyer.

Back pedaling brake, H. 8. Baker........ 643,
Back pedaling brake, I. P. Hinckley....,.......... 643,
Bag. See Sampleor conveying bag.

Match splint making machme W. H. H. Sisum.. M3,5£6
Measuring and comparing illumination, appara-
tus for, J. Bijur. ........

Display holder, hat, S. E. Gri . 643,266
Door catch, M. J. Thuestad . 643,612 |
Do%- ftrame and adjustable jamb therefore, |

643,399 ; Measuring devnce. A. Jann

Door lock, slldm J A Eastma 643,245 ° Meat cutter, E. F. Smith.......
Door, sliding, E Schmitt .. 643,307 Meat foods, making, I. e
Draft equahzer. two horse. G. L 643404 Mechanical movement, A.J. Robms 43,536
Draw bar supportln%mechenlsm.J.A. Yerk. 643,315 Metal bending machine, Henius & Herrold,
Draw knife 643.314 ,353, 643,364
Drier, J. McCusker 3 Metal bardening apparatus, C. W. Sponsel........ 643,
Driers, apparatus for dlschargmg water and air Metal, table for hooping coiled, W. Cowles 643,472

from cylinder, A.G. Paul... .................... 643,198 | Meter. See Current meter. Eiectric meter.
Drill. See Grawn drill. Liquid meter.
Driving mechanism, W. J. Thumpain .. 643,564 Microphonic transmitter, G. ¥. Dupont............ 3,484

Tube or pebble mill.

Dye, from gallocyanmn, blue, A. Bteiner 643,338
Dye, red rhodamin, J.J. Brack......... . 648371
Dye, yellow acridinium, F. Ullmann . 6435
.Earth digger and scraper, combined, Shuart 643,240
Electric distribution systems, sefety device for,

643,133 Motor. See Electrictraction motor.
! tor. Wave motor.

Electric energy. means for ébﬁiibii{ixﬁ ‘aud’ !
Lo 643,228 Motor operating plant, M. W. Quick..
Mowers. adjustable ball bearmg

Mill.
Wi

See Grinding mill.
indmill,

Miner’s bucket locking hook, E. J. Ri
Mining machine, C. Robinson........

cating the supply of,.C. R. ubery..
Electric flashing switch, A. L. Cotter ..
Electric furnace, A. J. Petersson
Electric meter, Barker & Ewing..........
Electric traction motor, Rlchter & Eschler.
Electnc trecnon, surface contact stud for, W. .

Bral
Music holder. P. Bennan
Musical instrument, stringed, A. K. Bark,
Musical instrument, strinked, A. Gunkel..
Nail puller, W. L. Lubbock
Napping machine, D. Gessner

Elevator. J Fletche

Elevator gate operated lock, J. Fletcher Needle, self threading, Bunuell & Nichols ........ 643,
Elevator safety device, J. Fletcher.......... | Nut lock, S. Harrel . 643,
Elevators. automatic safety device for, G. ! Nut lock, . Nlckerson . 223.615
Newell..........co viiiiiiiiiiiin e 643,270 . Nut lock, D. Rho des......ieueeennnnn . 643,
Engine. See Fluid pressure engine. Rotary en- ! Nut lock 'washer, E. L. 643.485
gine, | Oven, baking, C. Rinck 643,202
Engine igniter, explosive, F. J. Macey 643,513 | Packing, R. C. White et
|

Paddle wheel, J. S. AlllsonA

Envelope, E. E. Myers..
Envelopes against surrept,
of and means for protecting,

FPudlock.permulalion, A
FPaper lmx ¥ooL. Mivaji.

\k’. P. glorton Jr

Exteusxou handle for culinary articles, P. From- | Paper box, F. A. Slecher,,

............................................... 643202 Paper coating machme. W. H. Waldron..
Feucet for liquefied gas, measuring, W. F. Fritz.. 643,406 Paper cutter, J. E. Hill
Feed stop mechanism. H E Harbaugh . 643,599 | Paper holder, roil, J. E. Hill
Feeder, calf, 1. H. Hall, J : Paper meuufucture. screen plate for, W. H. Mc-
Fence, L. 8. Morgan....... 3332 | CATTOM . eunvesererasesnnnnnsrnsesnnnenssnnneennsn

Fence, picket, L. Trabue

. ebicle Lops. apparatus for mak.
Fences, machine forweavirg cross wires in, T. F.

Paper or pw v

| McFarland.
Phonozreph G. Bettini..

i Phonograph. T, B. I,amber ..
Photographic dark room, portable, L. C. Cox.....
Phthalein in pheuol solution of, C. E. Gassmann 643, 265

643,138 Picture, A. N. Polymath, 43,2

643,463 Pin. See Clothes pin.

Pipe. See Tobacco pipe.

Ptp%L jmuts. clamp for repairing leaks in, C. M.

nk

. 643,109

Filter, G. W, Woodworth.,
Filterstrainer, O, H. Jeweli
Filter, submerged, D. J. Blis:
Filter, water, D. J. Bliss..

Filtering material, washing apparatus for,

F.

Sochurek, 8r.......ccoviiiiiiiiiiiiineniee,..... 643,337 Rankert........ ..., .. 643,200
Fire alarm, pyroxylin automatic electric, J. de Planer, hnnd F. Witzmann..., . 643,313
Froment. . 643491 Planing machbine, E. Holmes et al..... 643,243
Fire escape, Walker & Horner. " 643575 Planter, hand. C. Newman. ... ... 524
Fire escape device, E. P. Feiker .. 643286 Plate lifting device, F. S Snyder............. 168
Fire extinguisher, M. E. Ogden. .. 648,252 |
Fishing rod reel, T. ROSB....c.oc tervsosresenseseesss 643,588 (Continued on page 126)
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Foot power
Y% Screw...

-..cutting

Siar
Lathes 2aomatic,

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

Sencca Falls Mfg. Company,
695 “rnti,r‘n, Secneca FallsN Y
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emug and valuable table showing the number of bateuts
granted for the various subjects upon whlch petitions :
ha.ve been éﬂed from the beginnineg down to December -

ntained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 10 Price 10 cents. 'l'v be had at
tbis office and from all newsdealers.

GINE
l:-"‘-I-lli“Fn |TOOLS A~o SUPPLIES,
E S . SEBASTIAN LATHE (53055 5AE
antee. ¥ have

TO0LS ==

ing Tool Manufacturers for Fifty Years . . .:
WALWORTH MFG. CO.,
1 28 10 136 FeperaL ST., BosTon, Mass.

,MACH NE SKOP OUT Ts

,,'l'
TI [-}

Every kind ot
Tool for Steam,
Gas, and Water
Fitters. Every
Tool has our
personal gnnr=

A GRIP ON SUCCESS

can be obtained by having more knowledee than

themanat the next ben Don’t stop work, but
study “after hours,” and we guarantee to fit’ you
to advance mmdly in your business through our
courseof

EDUCATION BY MAIL

in Electrical, Mechanical, Steam. Mining and Civil
Enzmeermg, Memllurgy Art, Architecture, Prac-
tical Newspuper Work, inplinh Branches, Steno-
zfrﬂ.nhy, Machine Pesizn and Mechanical Lirawing,
aw price: easyterms. Mention subjects interest-
ed in'when writng to
The United Corresoondence Schools.

154,156,158 Fifth Ave,, New York, for catalogue 33.

NEW BINOCULAR

(The Tri&der.)
Small a8 an opera risss More
powerfulthan the largert telid
Zlass. Sendfor Circulars.
| QUEEN & CO.
B Optical and Scientific Instru-
ment Works,

1010 Chestnut Street,

PRILADE LPH[A. PA.

NEw YOR]

59 anh Ave

THE BEST BENCH LATHE

for precien sid accurate
work of all kindy s shown

bers i oeul, wnd eoni.
arises  Bedd, [{(znd Lok,
wil stock, 1 Flent, Fuaes
Plate, lwo Centers wul

Binder Bolt, tormof bed =
tonked poastde tho cloopiog of vartoas gtizehbmenty
without disturting the metsl, (ther spoelid features that
wive peneral satisfaction whergver tried, bor further
anid f‘ll]lf"l puri belars send for free deacrintivo bocklet.

T & “’hnm-v Co,

“Tne New Yankee Drill Grinder
Scientifically Correot
The only drillgrinder ever made requiring
but one prelimizury adjustment. Gage Jaws,
Chucks and other time- unsuming Appra ratue
%u'thrown to the winds. Any l].-m—..uw
uhtained instantly. Drills cut hke razors, A
boy can use it. Iron Workers! This
mac*.ine vnll%my for itself many times each
year. Correct work impossible without it.
Write us NOW whike thinking o fit.
THE FULLER MF6. @0,
Sugcessor to G. T. EamesCﬂ
EﬁohylumAv., Knlnmnzoo.Mlth !

Harttorl. Conn, |

'ACETYLENE APPARATUS

Acetylene number o f the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most .
recent, simple or home made and commercial apparatus :
for generating acetylene on the large and small scale,
‘The gas a8 made for and usedby the mlcroscomst and
student ; its use in the magic lantern. 'The new French
table hm:lp making “its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. .
Price 10 cents prepaid by mail. For other numerous
valuable arncles on this subject we refer you to page 21
of our new 1897 lement Catabgue, sent free to any -
address MUNN 0., 361 Broadway New York.

IS THE BOY INTERESTED <@
| —

IN ELECTRICITY ?

If s0 buy him one of our new

Electric Tuy Engines
and he will be delighied with it.
Double acting with parallel move-
ment. Rups by batteries or light-
ning cirevits. Strongly ruade.

Sent prepaid on racert of $1.560.

The J. JONES & SON CO.,
64 Cortlandt st., Mw Vork

Buy Telephones |

THAT ARE GOOD--NOT ‘* CHEAP THINGS.'
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against 10ss by patent suits. Our guaran-
tee and instrutents are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St.. Chicago.
Largest Menn frvturers of Telephones

exclusively in the United States.

DON'T LOSE THE POINT

g 0f your peocil. Carry btin
N the Improved Wash=
burne Patent Pencil
Holder.Fastensto pock-
etor lapel of vest. {iripa
firmly but don’t tear the
fabric. ~Kyeglasa Holder,
with swive hor)k equa]ly
handy. By mail, 10c. eac Cata-
logue of these and other novelties
made with the Washburne Fast-
eners free for the asking.
AMERILAN RING CO . Box P,

Waterbury, Conn_

Yoo
Epand thovanads
of codl bilis —bat huw much
togavethe steam ¥ Waat tv know
more aiout It 2 — Ask for gur books

iet ' 1 og the HEINTEL STEAM TRAP.
WILLIAM §. HAINES 0.,

¥ 136 Souh lourib (.,  Fhiladeipbis, Pe-

i Trap.

e e gy
Plow, rotary disk, M. T. HancoCk.................. 643,499
Pot. See Coffee pot.
Potato digger and sacker, W. Kretzer.............. 643,249
Power transmitting device, ‘I'. W. Heermans..... 64 ,130
Press. See Cotton press.
Pressureregulating device, J. H. Ayasse.......... 643,099
Printing attachment, combination roller, W. M. apdreell them (o you

Pearse, Jl.......ouoieviieuarsiirioiisnieinenesinsis 643,164
Printing device for paper roll holders, J. L.

ngley 643,369

Printing machine. G. R. Cornwall 343,372

Printing machine, B. H. Jordan. .
Printing press delivery meebmnsm, H. A. Ww.

Wood
Printing press feeder, C. D. Mattison
Propelling mechanism forr boats,
See Nail

Puller.

ul

Pulverizer, soil,

Rack.

Railway signal.

Wamanufactore 178 etyles of vehicies snd 8 atylen of harnass
jreet Trom our Tactnry aé wholssals
tiriees, [0 fact, wa ara the lktgest manafacturers of vohicies
and harnesa in tha worid sebling to the coniumear el ugvely,
When you by on this plan you pay auly the profit of the

PROFIT FOR MAKER ONLY

ler.

Railway truck crousing, =

Railway train stopping devic

Railwa ytrainsg, electrie signal and
alarm for, J. K. Miller et al

Railways, system ot distributi
Cbapma

Rake, J. L. Macke;
Ratchet wrench, W.
Refrigerator car venmla.tor. K1

Refrigerator wagon,

Reuyister and advertising desk Adams & Kane
* Rivet setting implement, Thom pson & kFrench
Riveting implement, J. W. Tbhompson.
Rocking chair, A. Lommatzsch
Roofing sheets, machine for ﬂamzimz mem] F.E.

Sagendorph

Rotary engine, L Igelhnrst
Rule, carpenter’s. J. F. Rose
Sacking and weighing machine, A. M. Bates
Safety pin, G. Bo
Salicylates of tbe yttrium group. A. Weller..
Sample or conveying bag, O
Sasb fastener, E. M. Comstock ..........
Sash fastener, W. 8. Jawes...

Sasb #€stener, H. McGahey..

Sash, wmdow. L N. Owens,.]r
Sawmlll steam set works, R. .
Scale, automatic weighing, N.
Scale. coin controlled beam, W.
Scraper, F. Witzmann.
* Scraper, wbeeled, W. C. Bradford
Screw cutting machine atmehment 0. Sroku
Scrubbszm%gbxéle 8. J. Clis

Seal, car,

McKay

Seed cleanin,
Separator.

Sewing macbine mecbanism, M. Dendurent
Sewing machine stop motion, A. Stew
Sewmz 0!1 buttons,

den

TOOKS. ...oouuuvue.ens :
Sealor trap for jars, etc., hydraulic, J. 3. Moller..
Sealing purposes, composition ot matter for, G.
* Seam pressing machine, C. H. Bayley..
macbine, A. A. Diffey
ee Cream separator.
Sewing machine, S. M. Jacob:

Sbaft clamp H. C. Swan.
Sharpener, lawn mower,

Shears, G. B. Ri
Sheller.
Ships, means

W oodcock
. E.
Sign, K. P. G

esh..
Sign board, A Blo:

Signal.

Skirt supporter,

Hollow

Smoke cousumer, J. ¥. Cody
Smoke consummg and fuel economlzmg furnace,

. la

Spirits in solid forni, apparatus for producing, H.

Hemp el
Spool, B

Spray atnachmem R. Orford.
Sprocket whee] wrench. C. H.
Stacker unachment pneumane straw, J. F.

: Steam generator, G. H
" Steam trap, F. Knackstedt.
Snck pin retainer, G. J. Cap

Stirrup, C. W. Percifield
Stove, J. H. thstem

Stove fireback,

Stove or furnace, heating. J. K. & J. Wormaid
Stove water reservoir, Horsley & Rountree. ......
Stoves. ranges, etc..fire box for, Warren & Nor-

del
Strainers to spouts of sheet metal vessels, at-

owe.

H

J. LW

See Corn sheller.

for elevatiug or lowering Tent-
schert & Cziscbek..
J.J. Hagedorn

See leway s:zna]
Signaling system, J. J.
Siphon apparatus, I. L. Penderszu
* Skirt, adjustable, WAE cGee

" Speculum. douching. L. J. Chapman.

taching, C. L. Wagandt

St.mp connecting clasp, J. V 'Washburn
Brummp puler, ¥, Bennetl
stump puller, 1. Pleteher. .
Suspender attachment, apnarel ‘M. J. Post..

Swinging chair. C. H. B: . 643,454

Switch. See Electric flashing switch.

8witch, RUMSEY.... vvi cevirirnrnninnennnnns 643,205 | The use of the oFrle ¥ peragns in haalth,
Table.  See Folding tabie.

Tank snfety and alarm attachment, H. B. ¥rom-

ber;
Tapestry or embronderl;v producing on paper imi-
.

tations of, E. Cour!

Target and automatic indicating apparatus, J. H
an Viersen et al
Telegraph, printing, L. Kam
Telephone telegraph: A. Smdlmz-Larsen
Telephonic repeater, J. Houlehan...
Tellurian and lunarian, convertibie, R.E. Grin

stea
Texnle machinery, roll clearer for, L. W Pen-

ney..

Theater applmnee. I. M. Fuller.
Thermally actuated mechanism, J. H
Thermometer, pneumatic, Sanford & ‘Brickham..
Thermostatic apparatus, E. F.
J. F. Tait
Thill support R. 1\ Gillespie.............

Thill coupline.

" Tie. See leway tie.

Tie holder, J. A. Mears..

Tire inflation, air pump f
Tire, pneumatic, A. A. wade. .
: Tire remover and setter. A, C.
Tire setting apparatus, rubber. G. W. le
Tires. composition of matter for repairing

Michael

Tobacco, macbinefor distributing flavoring mat-

ter upon, Lorillard & Tremaine.................
Tohacco pipe, A. C. L.add
'obacco truck. Dycus & Peay..
! T'ool. combination, J. H Garner.
Tool fastening, R. Douglas...
Top. spinning, C. Vermaud
Towing machine, F. Metca

Toy, H.

Tamzarian.

’I‘oy fieure. E. G. Newell. .

Tramway, elevated. ¥ lory & Young.............

Trap. See Steam trap.

Twine holder.

for, B. H.

Valge gear for engmes, cut -off, F. K. Rm.en

E. F. Smith
Tro! ley. Holmes & Holland

‘f'rolley haneer, mine, G. E. Jamme, Jr
Trunk and wardrobe. combined. Kobout & Rous
Tube joint. D. W, Caswell
Tube or pebble mill. C. I.. Carman
Tubes to tube plates, connecting, O.
Tubing, F. K. Bischofl.
. W. P. Michael.
: T'ype setting machine, .
Typewriter. shorthand, J. F. Hardy
Typewriters, ete., escapement feed mechanism

t)

{Continued on paye 127)

Stump puller.
Glidd
Pumping mecbamsm. G. W. Mc
Punching. shearing, and plow weldm,.
cowbined, G. Sears.
See Hay rack.
Rail anchor. 8. B. Anderson
Railway head gearcover, L. W. Penney
Railway signal apparatus, Gurr & 1'omlins.
electnca]ly operated day and
night, Saville & Winspear
Railway tie and railway tasteming,
Hooge...........oooiiiiiiii e

Hememau
Skiving machine. J. W. l<u]l

Siate frame, M. A. Willia
Smelting aurlterous amlmony ores, Longridge &

Watso

P. K. Cox

. 643,178
64,3384
643,464

hand. ¥, Burns.

.. 643408

Gili. . . 643,150
.......................... \ 643167 No. 180 Touble  Buggy
barness, with nickel trimmings.
. 643449 (Almplete with collam and hitch
643.531 B2, Good anss|la for B3,

nul slead,

Darby &

-

aiGEand vemink,
t.rntel'leutnlnguc FREE.

mauufacturer, Notraveling ex-

m.selou and no dealer'a

WE HAVE NO AGE!

preferring to deal with ¥

DURNAR, G0 e, 1o arentie com-

proflta.

NTS

oi di-

vert, Wa havefollowed this plan
tori? yesrs. Nomatter where yon

IIve, we can refch Fou aml save
o maney, Wenbin pur vebboles
aud herness saywhers for ax.
amination and guarantss sefi

manufaciupe TN, Ens e
everything we ael), andwe can  42§090d ansclis for §40) mora.
ausuba ou of good qou.ir.Y trom beginoing to end;

armval.  We

Ra. ?l?—(‘mpy-'l' with demble fen-
g Garm cHmplok, :gth wm{nn all around. wiorm
miu, Intps and pola or ahafts, B75; juss

ool wol work, good iron

wtyle nnd the larymst raivet{on lu the Innd, Lﬁrge llne-

?KHAR?M&RRM& & HlRNESS HENUF.HGTUMNG 0., Eikhart, ind.
TS T2 A S T e oA T T e T n T

AT

A Friedsam ..
e, (% Sehutt
nd an

Reyer. .

B34
433,440
. 643,192

offmann. . National Convention,

992,

Nilson... all newsdealers.
H. Jordan 643,226
. ;“2 You need a HOISTING
""""" : ENGINE. You want the
643,950 | best, strongest, sufret, most
g up-to-date engine that is
643.251 : made—the most durable and

. 643,614
643,169

L. 643,605
.. 643,196
643288

.. 643,494

643,177
experiments
1 : of articles, g

............... 643,110 .

;3 SCIENTIFIC AM
221 - 1004, 1007, 101

iyet the greatest saver of

THE MIETZ
& WEISS

and GAS Engine

burns KEROSENE cheaper
and safer than g Al\&f}-

matic, simple, reliable Xxo
#leotric battery or flwne vsed
I:]’f_‘riectr-aguluumu B(elll,ed ar
for électric
ing storage batteries and

KEROSENE

asoline,

el to dynamo

ectly oinp
il ‘ghting, charg-

all powWer purpeses.
. . A P& menc for Catalogue.
. 643334 A. ETZ,
645,005 198-138 Morr St., New YORK. —_
gig&g} Markt & Co..London, Hamburg,Paris
~~~~~~~~~~~~~~~~~~~ sis2i. 64122 | BALL, BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Builders’
Philadelphm, October, 184,
ing the advantags 1o be derived
bearings and nreurmnatic tires in road vebicles.
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
Price 10 cents. Tt be ha dt this office andfrom :

TO MINE OWNERS

sbow-
from the use of ball
Con-

P. All parts easil mwrcha.nxeab]e Weber Gas & Gas-
oline Eggme Co.,ioz . W, Boulevard Kansas Cny, Mo

HOIST WITH AWITTE HOIST

. Writefor S. A. Cat-
o i
| 643112 Witte Iron
643,219 orks Co.
1207 Walnut 8t
Ruddick 643,609 Kansas Clty, Mo,

A(JE"TY LENE & AS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its prosable future,
’ erfoimed withit. A most valuadle series
glving in complete form the particulars of
this subject. Details offurnaces for muking the carbide,
a8 ZeNerators, ﬂmsompters, burners, ete.
SD PPLEME

ffitltal]leli in
NT, 94
To16r mu,

14, 15,
Spinning and twisting machine, W. Neubauer. . 1045, LN, lll.ﬂ‘ 1II64, ‘lll?‘l 1"72‘ 082,
| Spinning and twisting machine spindle. H. F. 105& 10 1085, 306, 1140 M, %5‘
WOOdmMANCY. cvviie viiiaiieniarannannns 643,342, | 1149 and 11 50, Price 10 cents e:l{'h by mrul frnm
Spinning machine. ring, Wiley & Connacaer...... 643,436 | ¢ this office, and all newsdealers

T 6l
643,520 |

643 ,136

643,430 formed and i

strictly.
Broadwny, New York.

THE BICYCLE:

............... vl
43,532

AMERICAN

643,117
. 643321
- 643, 173

F. Woodman

643179 | |
ukliled workman.

‘““Wolverine "

Gasoline Engines,
STATIONARY and MARINE.

PPLEMEXRT, Noo
‘Tobe had & thm offee and feom all newsdealars.

5 p(atru]eum‘

Gas and

TI@WIB. .o vaveeeciaee ceuecniniiranene ou o . 643.383 1§° more illegible notes.
Stalk cutter, A. Summerlin.. . 643.556 The ** Wolverine " is the only nr%lrl)flgll}gﬁe gggg?usteno.
Stamp, time, (. A De Chapeauroug 643.592 reversible Marine Gas Engine . 2 weoks with. i}
Starcb. treating, C B. Duryea 3 on the market. It isthelight- ' Ju¢'aeacher.

. Stave 01m/er J. K - B, Connell...... est engine for its power. - ML hi

! Steamboatwheel, J. C. Mederer et al.. By nuires no licensed omgineer. | Hac h“les
Steam boxes, door for cannery. J. K. R Ahzﬂ.ulubely safe. ¥anuf'd by li.rItN%
Steam generator, (. De Roussy de Sale *

%F WOLVERINE MOTOR WORKS,

12 Huran ftreet,
rand Rapids, Mich.

_MERITORIOUS INVENTIONS

! financed or patents sold outright.
for good emegpnses at 5 per cent. 8tock Com anies
ential directors procured. 8too
bonds sold. We transact all business on comm:ssmn
No advance fees. PETER WHITNEY, 100

Capital furnished

ITS INFLUEN Lh IV
Healtb and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in wbich the subJect is ex-
haustively treated trom the Iollowing stardpomis;

2, Tt use of

the cycle hy peraims figeasnd. Contained in SCIENTIFIC

L2, Price 10 cents.

MAX!MUM POWER MINIMUM COST

f you wde a pump for
bee: Jard, actds, atareh,
brewer’s
romsh,  tannes's hiquar,
cotiougeed nil nrfluids,
hot yr oold, thick or thin

it WALt tn et the
TABER ROYTARY PUMP

3 which doae the mort work st
. thee leakt cxpense.
£ ofnstructaed.
any cdasired apeed. Perfoot-
fdurahle. AN parts are inverchangonble.
{ipteots guaraotoed.

TABER FUMP L{} 32 Wells 5t !:Iulfa!O N.Y., U 5.A,

Bimply
"0 e ran at

Neods g
Cataloqus free.

: COMFORT IN CAMP .. and .. ON THE YACHT
will be found in the use of

“Perfection” Air Mattresses,

PILLOWS and CUSHIONS.

---------------------------------------- 643,518 When defiated can be packed in small space.
643,193 IF~ Catalogue sent on request.
....... . 643.250 | MECHANICAL FABRIC CO., PROVIDENCE, R. L
}i’ig'iﬂm LOS ANGELES RUBBER CO.,LOS ANGELES, CAL.
o 643.285 | Sole selling agents for California, Washington, Oregon, Nevada and
" 64331 Arizooa.
': gﬁ'ﬁ% See Our Exhibit at
6i%|  SPORTSMEN’S SHOW,
» Madison Square Garden, New York,
643.548 March 1st to 17th—Space No. 16.
. 643.501
643.327
643416
64

CROOKES TUBES AND ROENTGENS’

Fhowweraphy, The new pbotography as performed b
| the wse of roukes tubes asa source of excitation. All
apout Ll nukes 1ube:, SCIENTIFIC AMERICAN SUPPLE-
MENT, 81, 189, 238, 243, 244, 792, 795.
905, m\, 10.)0, 1054. 105 1006, ] 057, also
SCIENTIFIC AMERICAN, Nos. 7, 8, 10and 14, Vol 4.
These profusely illustrated SUPPLEMENTE contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found Prof. Crookes’early lectures. detailin &z
very fuily the experiments which so excited the worl
and which are now azam exciting attention in connec-
tion with Roentgen’s photography. Price 10 cents each.
Tobe had a.t.tms oﬂ'lce and rom all newsdealers.

ELECTRO VAPOR
LAUNCH
Tbis Ideal Gentleman’s Launch, elegantly finished,
simple, seaworthy, safe, reliable. Seats 8. Speed 6
miles. Guaranteed for one year, Price $200.00. Order
now, avoid Sprin. rush Send 10 cents for handsome
76-page catalogue of Steam and Sail Yachts, Launches,

D 643455 T
money. Send for our free Row Boats, Canoes. RACINE BOAT MANU-
.............. 643,480 catalogue and state the slze FACTURING CO., Box ]), RACINE, WIS.
643, 326 of pngl{np ’iou want. u This beats Wind, § -;; orsal;;wer
...................... v i
.. m 418 P]%lsl‘dagléeg'(')c}?; lu;:gmes"gt:gn ‘We offer the WLB&’T!‘,IE 214 actual h(-rlepuwor
machine for, 'l‘olv:v'ﬁ:s“&' i and geared hoist, 610150 H. GAS ENGINE

llf or #15 €. lees 18 per cont discount for cash. Built
on interchangeable plan. Built of best material.
Made in lots -f 100 therefore we can make the price.
F Boed for shipmen!. weight 800 Ibs. Made for Gas
or Gasoline.

H : Also Herizonta! En ines, 410 3¢h. p.
and you will get the : %
greatest satisfaction. - ’QE WEBSTER MFG. CO.,
hey are built spe- 22 1074 West 15th St., Clucazo.
cially for safe and’' g Eastern Bianch: 38-D Dey Street, New York {ity.
strong work, and are , f.; g Southern Agents: Boland & Gachwind Co., Ltd,,
always reliable. [ 313 So. Peter and Lafayette Su.. New Or]eann, La.

Bﬂl.n YOUR OWN ENGINE.
GASTINGS

EAE"LM}E ENGI\JES‘--U\UNCHCS
CATALOBUZ FOR 435 TAM

G ERE LAUNCH--ENGINE WSS Arefasies
:HOW TO MAKE AN ELECTRICAL

Purnace for Amateur's Use.—The utilization of 110 volt
Plectnc circuits for small furnace work. By N. Monroe

lpkms This valuable article is accompanledby de-

tailed working drawings on a large scale, and the fur-
nace can be m: de by any amateur who is versed in the
use of tools. This article 1s contumed in SCIENTIFIC
AMERICAN SUPPLEMENT . Price 10 cents.
For sale by MUNN & Co., 461 Broadway, New York City,
or by any bookse]ler ornewsdealer.

ASTER THAN sno'nnumn

One Stroke Prints a Word.
N MORE MISTAKES,

Anderson Shorthand
Typewrlter, 253 Broadway, New York

Thousands of garden-
cradepend on Frrry's Seeds
C¥ery year and never suffer
disappointment, Cheap subati.
totes Lring loas, not paying crops.
Tt puys to puy A little more for
FeprY's Burna, Pivecents per DApET
everywhere, and always worth it
Alwaysthe Best, 1900Feed Annnal free,
D. M. FERRY & LD, DETROIT, MICM.

A COMPLETE

Electrical Library

By PROF. T. O'CONOR SLOANE.

An inexpensive library
of the best hooks on
Electricity. Put up in a
neat fo dlng box, as
shown in cut. For the
student.the amateur,the
wor kshop, the electrical
engineer, schools and
colieges. Comprising five
books, as follows:
Aritbmetic of Eiectricit,

38 pages, . . 81,

Electric Toy Mnki 140
pages, . . uggl

How to Beoome a Suc-
ceastul Electrlcxa.n 189
pages, . . $1.00

il . Standard Electncal Dic-

¥ tionary, 682 pages, $3.00

Fire vnlumes, 1300 pages, Electncxty Sunp]iﬁed 158
and over 450 illuxtmtmws pPages, . . $1.00

! 4 valuable and D bl aM'n.tum to every l@bramu.

| Our Great Special Offer.—We will send prepaid
the above five volumes, :andsomely bound in blne cloth,
with silver ]ettermg, and inclosed In a neat folding box.
as s hown in the illustrar jon, at the Special Reduced
Price of $5.00 for the complete set. The regular
price of the five volumes is $7.00.

MUNN & CO., Publishers,
361 BROADWAY, NEW YORK.
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Study Engineering
TAUCHT ENTIRELY BY MAIL
One step at a 2me, H_/rzfc Sfor free ilfus-

itk trained rradled book
fnstructors describimng
cenef Tfecial iy these courses.
prepaved It willpoint out
Fe s Yot can one surely prof-
itable way to em-

feconre & rail-

‘ruad, viec- % ploy your spare
Frical, stract- time. Fees
wral, wme- moderate.
chanical ar Monthly pay-
steam en- & ments if
Lineer. you desire.

NATIONAL CDRRESPONDENCE INSTITUTE
38.47 Second National Bank Building, Washington, D.

(

SENSITIVE LABORATO Y BALANCE.

By N. Monroe Hopkins. This ‘“built-up? laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. The balance can be made
by any amateur skilled in the use of tools, awd it will
work as well as a $12 balance. The article is accom-
panied by detailed working drawings showing various
stages of the work. This articleis contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. . Pricel0
cents, For sale by MUNN & 00., Broadway, New
York City, or any bookseller or newsdealer.

THE

ENGINEERING
MAGAZINE

FOR 1900

will present a_galaxy of notable papers,
full of suggestion alike to student and prac-
tical man

A handsomely illustrated prospectus, with
sample copy, free on request.

THE ENGINEERING MAGAZINE,

120-122 Liberty Street, New York.
222-2% STRAND, W, C., LONDON.

AN IMPROVEMENT AFFIXED HI.Y T0

e SHITH PREMIER TYPEWRITER

SEND FOR NEwW ART CATALOGUE

eSMITH PREMIER TYPEWRITER CO.

SYRACUSE, NEW-YORK,U.5.A

Che Cypewriter €xchange

124 La Salle St., CHICAGO
38 Bromfield St., BOSION
817 Wyandotte St.,

KANSAS CITY, MO.

209 North 9th St.
ST. LOUIS, MO.

= 432 Dlamond St.,
PITTSBURGH, PA.
3 West Bammore St.,
BALTIMORE, MD.

to 50% on Typewriters of ail
makes.

THE GREATEST FAMILY NEWSPAPER IS

Leslie’s. ..
Illustrated
Weekly ...

1t tells the story of contemporaneous events and
illustrates it with the most artistic pictures.
He who reads it every week learns to recognize
the countenances ot the noblest men and wo-
men in public and in private life; the appear-
auce of the world’s most famous places, and
the scenes of the greatest historic interest..

LESLIE'S WEEEKLY is a paper to keep on the
library table, and to read and reread, and to
file away for useful reference. It isread by
more families of culture and refinement among
the massesthan any other paper of its class in
the world. It is the greatest, best, most attrac-
tive and cheapest of all American educators.

It is for sale everywhere—on the stands, in the
bookstores, on all trains, at 10 cents per copy.

One of the best general advertisiug mediums in
the world. Sendfor rates.

LESLIE’'S WEEKLY,
110 FIFTH AVE., NEW YORK.

116 Barclay St.. NEW YORK -

We will save you from 10°
Sendfor Catalogue.

‘Valve gear, steam engine, J. l.. Z e gler .
Valve-hand wheel, ¥. . Bischou .
Valve, pressire reducing, W. C. Miller
Valve,rotary balangedy Orr & Bouth
Valve, safety, F. Schreidt .
Valye safety. attachment, P.
Valve slide. Carpenter & Wat,son
Valve, straightway, D. J. Crozier.
Vehicle motor, A. Olson..
Vehicle, motor, E. A. SperT:
Vehicle wheel, L. H. Zeigler ..
Ventilator. See Refrigerator car vennlator
Wagon box, R. A. Smith
Wagon box holder, W. A. Crotts.
Wagon brake, S. 1. Williams.
Waist, apparel, A, 8. Eveleth..
Warming of copling ulenwmb ‘¢combined, C. ¥
IWarret

643,212
Warp or weft threads, apparatusfor scouring or

643,390
. 643,318
643,603

equallzing, W. G. Audriessen.
Washboiler, C. C. Jordan
Washing macbhine, J. Kissel..
Washer. See Nutlock wasner
Wwater clOsets. urluals etc., receptacle for, 8. W

. 643,604

Water heater,
Water wheel, C. H
Watering trough
Templeton.
Wave motor, (..

éﬁ:@‘a& PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. Cwii

NUNI®

CAGO

SCREENS

OF ALL KINDS.

Akl
Duw
Foaril.

THE ‘““HOGGSON"’

O
2 & POCKET TIME STAMP

nte. Correctly mmnn%, every act, opera-
tion or, transaetion. Watchman and Em-
ploy és’ register.general time and check
svstem, an absolute necessity in eve
busmess Air cushion base. rate
without pounding. Complete with die
. and ink ready for use. & Guaranteed
* for perfect work and correct time,or nume'y
refunded. 27 Thames St.. .Y,

Wave mator, 9, P SWearioe e,
Waeding unplr‘uwnr J. 14, sehu
Whee] ge Car wheel. Paddle whbee

eel. Veblcle wheel. Water wheel.

Whlp stock, D. C. Hull...... 643204
winder, thread, D. G. Bak 3.
Windmill. Sears & Currey. . 643,166

Window or transom corner post and bar, J. W
Coulson

Wire drawing machine, C. C. Bnldwm

Wire stretcher, C. H. Snively.

Wrench See Ratcbet wrench. Sprocket wheel

nch.
Wrench, J. Hallner
Wrench, J. H. & C. C. King.,
Wrench, ;. McKercher.
Wrench, J. Rumery

DESIGNS.

foke sbower, E. Melcbers

Bath
Bicycle fork crown, H. J. Pierc
Bicycle hub, A. P. Morrow
Box, candy, M. Michaelis.
Brushes, ete. ba.0! for, H.
(abinet, kitchen, ¥. J. De
Carpet border, A. M. Rose.
Caster frame, G. D. & D. . Clark
Chair back andseat, J. H. Cnlfmun
Collar and necktie, W. O. Hor
Compressor frame, belted, E B Gallaher.
Drill head. J. ¥. Barker

Eraser pocket, blackboard. B. ¥. Dunham 32,231
Furnaces, fire. and combustion chamber ‘for hot

air, E. A. K]auss ................................... 22
Glass receptacle. W. R. Eliot. .32, 210 32,211
Grindimg disk, A. ¥. Davis... .221
Grinding disk’ mill, A. k. Davi .12.220
Hoe, garden, W. . McDonald 2.228

Hook, grass, Tilden & Earle...

Hose su%port lawn 1. R. Dotson 32.226
Ice crusher, K Bobrer....... 32.230
Knite. puztty, J. K Jones. . 32229
Link.J. Q Adams................. . 3216
Nut lock washer A. W. Reynolds. . 32217
Pedal, W. Diebel........ .......... . 32,232
. Pillow top, K. Astanta . 2.9
Scarf. neck, W. O. Horn . 32.240
Seal press body hand, Slgwalt& Willar . 32214
Tongs handle slide, C. A. Sutton . 32,223
Toy engine frarve. R. Glinka.. .. . 32.236

. Trimming, . A.Scbaefer.. 32.242, 32.243
Vapor burner, 1. N. Marquis. 32,2

‘ VWasher, metaliic tastening, E. D. Dougherty..... 32,218

l TRADE MARKS.

utch

Canned vegetables and fruits in rs, or
bottles. Sturtevant. Merrick & Company

Cement, certain named. Eclipse Cement and

Black iNg COMPANY...ccitier vevrrresnsrenssainnes

: used in large numbers in Nebraska andare g

THE HOMEMADE WINDMILLS OF NEBRASKA

A most valuable series of articles condensed from the
official Buliletin by Erwin Hincx]{’ Barhour, 13 yuhlishbed
in Supplements Nos. 1254, 1233 and 1'2:6. The
series is accompanled by thirt, -three illustrations and
gives a detailed description of a number of t{upm of
windmills which can be made hy anyone who hus any
mechanical skill. These wir.dmills are being made and
ving great
satisfaction. These Svpplements for sale by all news-
dealers, 10 cents each, or »y MUNN & Co., 361 Broadway,
New York Clty.

50 YEARS’
EXPERIENCE

TrapE MaRrks
DesiGNSs
COPYRIGHTS &C.

Anyoue seuding a sketch and description may
qmcklv ascertain our opinion free whether an
invention 18 probably patentable. (,ommumcw
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American.

A bandsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year ; four months, $1. Sold by all newsdealers.

MUNN & Co.2s1 erosaway. New York

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

L. HOLDEN

1336 BEACH 51 PHILADELP A Pa,
BLE M.ANI.II.MTIJNER

REGEALED.

SEE FIRST

ICE MACHINES

ATIFIL AMERICAN SEFT.

AW FABER

Manufactory Established 1761.

Cigars, cigarettes, cheroots, and smoking tobacco,
er .

X C. M. Clime & Broth 192
. Cotton cloth, Belton Mills ... T 34176
! Cotton goods, including mercerized cotton, N. Er-

! langer, Blumgart & Company e AT
Eixtract as a beverage ingredient, H. Curiel. .. 34090
Fats, edible, Christr.Thomas & Brothers. .34. 193 to 34,195
Fly paper, sticky, F. A.Marsh . 347189
Floor dressing, Masury, Young & Company. . 34.205
Flour, J. Boyd. Jr. & COmMpany........coccovevarnneen 34,199
Grocenes, certainnamed, Cudahy Packing Com- 30196 :

DAY L eiiiniaiannnansaeesananaansasaasseenannass 196
Grocers’ specialties, certain named, Chas. W. .

Huff COMPANY... ..cuvieienenmnreacacaraancaasnaens 197 1
Hats'and caps, John B. Stetson Company....34,174, & 175
Hinges, Bommer Brotbers........c.co..co.oiiiinna, 34,207
Horse covers.*ﬁlttsburg Waterproof Comg:my,

181, 34.182
Hosiery, urdarweir. a1l nbhunu 8. Scheyer 178

Liniment, McConnon & UBITAR Y. vveeieeireinns . 34 203
Photographm dry plates, ﬂlms, and developers,
M. A. Seed Dry PlateCompany.................. 4,184

Pre}aranm} for the stomach and digestive organs,
. MOTTOW & COMPANY. . t.eireetianeiinaasie e §
Puzzles. New York Puzne Company...
Remedy for bay fever, E. M. Nichols
Sewing machines and attachments, New Home
Sewing Machine Company
Soap, J. H. Keller's 8 qo‘ag .........
Stereoscopes. hand, Whlte Company.
Varnish, shellac, Berry Brothers.........ocvvueeunes
Wines and otber beverages. product for preserv-

g and improving, A. C. Appert.......cccccee... 34,191
LABELS.
** Amargo Sulfuroso del Dr. Kaufmann ’’ for bit-
ters, rdway & Company.......... ......... 'y
“ Blue Moire Antique Natural Early June Peas.”
for canned goods, United States Printing Com-
« Chocolate Gatharticas for & candy cathartic, T.
H. Mitc 7.346

“ Flecha Beer for bottled beer. Joseph ‘Fallert

LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES, STEKL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTIS1'S MATERIALS.

78 Reade Street. New York, N. Y.

Manufactory Established 1761.

N0 BETTER-INGUBATORS

mod cone {hat B a BTt percLmbage

LI0Ls, desTi S
DHEY ¥ i INCRUATOR (U,
Bax 73 en Mnines, Ta.

R T Y A T e Y
METHODS AND INSTRUMENTS USED
in Astronomy.—An illustrated description of the tele-
scopes in the Ijick and 8 Observatories 6illustra-
tions. SCIEN \FIC AM ERICAN SUPPLEMENT 1 1:20.
Prlcel ees Forsale &Munn & Co. and all news-

dealers. Send for new 1597 catalogue.
__..‘:._ FrY . RF 7]

Alwaye abréuyt of 1he Hmed. Gat the [ﬂrht
and best, TheBith Century Foealtry
. Hueok, Noths o ¢ Cuty orne, Itcame |

8 taius abent cverything timtong coakd wish w
?ﬁ' hoow ebout poiltry. Tells miso aboat tha
world fm’noun Reuahlp Incubntors snd Brooders usi
throughout the 1. 5. and 81 forsignenuozries. Book wailed for loc.

BLE INC. & BROODER 0., Box B 105 Quiccy, i,

w cosT us §4.000 _

Costs

You ° '50

la We ave spent 84,000 on our new book,
t‘How to Miake Money with Poultry and

Inrabuiors, ™ It telisit all. Leading p oultry
men bsva written special articles for it. 192

- #x!]in. Iilostrated, It’s as good as

E;ph ersincubator

—aoi it's the best. Ot hutch muy other

Brewing Com pan g ................................ 7,343
* Goodwin’s Cream Paste.” for cream paste. Good-

win, Allan & COmMPAaNY.......ccccvveiieireencenannss 7,348
* Isit Silk,” for dry goods, W. Simpson Sons & .

COMIPANY . ivies ferrneeneranesasanesessasasnaran 7,350 ;
* Lowney’s (‘hocn]ates »  for confectwnery in 1

boxes, Walter M. Lowney Company.............. 7,345
¢ Natural Clams,” far canned goods, nited States

Printing Comg .................... 7,338
* Natural Sliced Beets,” for canned goods, United

States Printing Company................e vevuun- 7,337

pany
“ Pink Checker Board Natural Stringless Beans,”
for canned goods, United States Printing Com-

“ Red Lross Pile Cure,”
“ Rodentene,” tor an animal

. W. D.
H. Gellner.
T.J. 'I‘urne

0ison,
* Royal Arch Whisky.” for whisky.

« Qir Knight’s Delight,” for cigars. T. J Turn

* Smell Sweet,” fora perfumed tablet, Bay State

Drugand Chemical Company..
* Tri-Wear,” for shoes, W. Hahn...

PRINTS.

* Magnet Wajist,” for ladies’ waists, M. Nathan......

any patent in the foregoing list. or any patent in print
issued since 1863, will be furnished from this office for

of the patent desired, and remit to Munn & s
Broadway, New York. Speclal rates will be given where
a large number of copies are desired at one time.

Canndian patents maynow be obtained by the in-
ventors for any of the inventions named in the fore
?mnn list, provided they are simple, at acost of #4(1 each.

f complicated the cost will be a little more. For full
instructions address Munn & Co., Broadway, New !
York. Otherforeign patents may also be obtained.

A printed copy of the specification and drawing of

10 cents. In ordenng please state the name and number -
36) | name this paper.

machioe, 18 page ciouar fres, Bezd loota
in winwpe for d U0 book Nog134 . .

Adurmnmtuﬂim. CYPHERS INCUBATOR CO.

Buton. Muans, Waylund, N. ¥. Chicago, Ell.

splf-regulating
incubator on a
small scale.

Fifty egg ca-

pacity. Heat, moisture and ventilation
automatically and perfectly controlled.
Price only $7.
Send for the Wooden Hen Bookj
mailed free, together with a bookabout the
EXCELSIOR INCUBATOR, to those who

GEO. H. STAHL, Quim;y, Illinois.

NOW FOR 1300 |

eam Engine built by the Watts

For Sale Campbell Campany, of Newar k,

o Eﬂﬂlale oonsmcts (]thwo hor i-

ensing Corliss engin

ooupled t0 ome shaft, w1thverucal air p%mpdnverﬁlrogx?
k pin. The cylinders are 32 in. bore, 60 in. stroke.

Belt, wheel i8 26 ft. dia. by 114 in. face. Gross weig' (
is about Ibs. Can be seen in operation now;

probably ready for delivery in May, 1900. Apply to

The Clark Thread Co., P. 0. Box 154,,Newark N J.

e Send for Circulur b9\ R

TURBINE ‘ﬁpTlﬂFtlLHFg hia, ﬁ'CO

MUDE[S & & EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. Baillard, 106 Liberty St., New York.

FOR SALE st.bumeun prios,s oo ) §: Gonps

DEVENTER, Thames St., New York(hty.

| CE MA CHINES"

and Bottlers

MFG. CO
TYPE WHEELS. MODELI S EXPERIMENTAL WO
NDVEL'HES & ETC. NEW TORE STENCIL WORKS 10T

FOR STEREOPTICONS AND SLIDES

Moving Picture Machinés and Films, write Williams,
Brown & Earle, %20 Chestnut st, Philadelphia, Pa.

Cnrhss Engines. Brewers’
nery. THE VILTER
- 899 Clmton Street, Milwaukee, Wis.

L BNLAL L MACH [ RERT
ARBAL 8T N.Y.

INVENTIONS PERFECTED.

Accurate Model and Tool Work.  Write for ‘Circular.
PARSELL & WEED 129-131 West 3lst St., NewYork.

'AMOUR & L| LE MABHINE C
130 WORTH ST.
Make Models of Any Maclnne to Urnel.

CALCIUM CARBIDE EX5e%7,

COMP’
35 NASSAU STREET, NEW YORK.

(A B C Code.) Cable Address: BRYAXE, NEW YORK.
= Astronomical

AND

Engineering

Instruments
HANLCFACTITHED BY
W, &. 1L MOGEY,
Hayonue City, N..J
L™ Nemed for Catilegue.

We are making and selling
the best Art Tool in use. A
{Jh('b colorby jct of air, ena
iy the urtist o do bettel'
work and save time for the
architect and the draftsman.
Circulars free. Address,

AIR BRUSH MFG. CO.,

80 Nassau Street,
Rockford, 11., U. S A

FOULTRY E FR EE !

ATALOCU
fowly and

avioes of

BRUSH

ART WORK.
$5,000 .

1t ls withoot srtval Giveslowest

N (dver B breeds Lur] (ecsn, Tucksand Chickens, Hom
d.ruin of plutenfromiife, 15 best, fry hemae Troak
glu: om diseuses, Lover o fudd, brsed, ewr, berul 1, £or

-.1 R. Brabazon, Jr. & Co., Box 69, Delxran, W

310 First Premiums

PRAIRIE STATE
« Guaranteedto operate
end for catalogue.

Nnﬂed to the

CUBATO
in any climate.

PRAIRIE STATE INCUBATOR CO. Homer City, Pa.

$15

EASE PAYS EXPENSES and
permonth, Steady position; self-sel-

I ler; no experience needed.Bend 20for contract.
PizasE Mra. Co., Cincinnati,O.. Dept. 10

YOU CAN MAKE $]00.A WEEK !

UWN YOUR UWN SHOW, COMPLETE OuTriT-$100,
FE MOTION_FiLiM5 & MACHINES .

GREAT PASSION | PLAY 5 500 0THER _SUBJECTS

Si. LUBIN, LARGEST MFR. PHH.ADEEPHM P.A.
BABBITT METALS.—SIX IMPORTANT

formuias. ‘S8CIENTIFIC AMERICAN SUPPLEMENT 1 1223
Pr]celOcents For sale by Munn & Co. and all news-
dealers. Send for 1897 catalogue.

how to make $8 aday

3 a na s"re absolutely sure; we

furnish the work and teacb you free; you work in
taelocality where you live. Send us your address and we wil
explain the business fully; remember we guarantee a clear pro
fitof 43 for ever: I day's work, absoln (ely sure, wnte at once,
nm RING Cﬂ.- Box

Send us youraddress
andwewillaha wyo‘

TROIT. mrow

3 For distributing 1000 catalogues for us.
J Agent wantedin eachtown. Give references
and send for catalogues. Enclose stamp.

D crcu' 00. Dept. 62 x, Chlcago

Instruments. Drums, Uniforms
& Suppliea. Write for catalog. 445
ill ustrations, FREE; it gives M u-
sic and Instructions for w
LYON & HEALY,
OIIILAG(D.

Automobiles —

The SCIENT!FIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detaled de-
scriptions of various types of horseless vehicles,
This issue also contains an article on the mechan-
ics of the bicycle and detailed drawings of an auto
mobile tricycle. Price 10 cents.

The following copies of the SCIENTIFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. T'he series
make a very valuable treatise on the subject. The
numbers are : 732, 979, 993, 1053, 1034, 1055, 1066, 1057,
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113,
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No.
1229 contains a highly interesting article giving
full data as to operating costs of horse and electric
delivery wagons in New York City. Price 10celts
each, by mail. For sale by all newsdealers or
address

MUNN & CO. Publishers,

361 Broapbway, NEw YORK,

and Sept. 1899
) ders.

i . fectly safe.for family as well as sportsmen’s use. Sails,
Packs in emall case. Sendﬁc.foreatalos. 60 engravings. King Folding Canvas Boat Co., Kalamazoo,

il Puncture-nroof Folding Boats. Adopted byU.S.War and Navydepts. in March
’ Only Medal and Award at

orld’s Fair. Beautiful models, per-
gentreboards, rud-

Mich,
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