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counted for. -[A. This is a very pretty experiment, which
we donot remember to have seen put in this form be-
fore. The principle is not new. ‘The edges of all objects
seen through a prism or unackromatic lens are fringed
with colored bande by the decomposition of the light into
its various wave lengths. The production of green light
by passing white light through yellow and blue light is
not difficult of explanation by * modern views * and ac-
cords with them, as may be easily proved by a spectro-
scope. The yellow seen in this case is opaque to and cuts
off blue, indigo and violet; similarly the blue is opaque to
and cuts offred, orange and yellow. The onlycolorwhich
can pass through both the yellow and the blue is green.
It is therefore seen whenever yellow and biue are o
placed that we look through or at them together. It is
easy of proof that the yellow and blue lights when mixed
form, not green. but white, that is, they are comple-
mentary colors. In a ‘darkened room projectupon the
wall the yellow and then over it the blue, by some ar-
rangement of mirrors or two lanterns, and where both
lights fall on the same space, the wall is white.—EDps.]

(7407) S. M. P. writes: There is a large
diffe;ence in opinion as to whether or not an object trav-
eling a complete circle goes around everthing within that
circle whether moving or not. A says a pulley fastened
to a revolving shaft goes around the shaft. B claims that
it does not, but that the pulley goes with the shaft. Which
is right? A. A pulley or any other revolving body turns
on its axis, which is animaginarycentral line. The axis
does not revolve. The shaft does revolve with the
pulley; therefore, the palley does not go around the
shaft. Bie correct.

(7408) W. L. E. asks: 1. If a 14 horse
power motor is catalogued voltage 8, will- an 8 volt cur-
rent from four 2-volt accumulators run it for ite full 1§
horse power? A. An electrical horse power is 746 watts.
One watt is 1 volt X1 ampere. Any number of volts mul-
tiplied by any number of amperesare go many watts. If
then you have 1§ horse power motor and the voltage is 8,
the amperes to drive it will be found by dividing 3§ of
746, or373, by 8, whichgives 47 about, Youwill need 47
amperes in your accumulators. 2. Can the rheostat de-
scribed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 865,
be used to regulate the speed of any motor, or is it only
ueed to start the motor? A. A rheostat both starts and
regulates the speed of a motor. Its office is to protect the
armature coils from too much current while they are at
rest or turning very slowly. 3. What ie the voltage of
themotors used in the World’s Fair launches? If they
had only 66 cells and they connected them in three sets of
22 each, they would only get 44 volts, wouldn’t they ? Or
have the accumulatorsa strength of more than 2 volts.
Please explain. A. See SCIENTIFIC AMERICAN for No-
vember 25, 1893, price 10 cents. There are no storage
cells with more than 2 volts. 4. If a current of higher
voltage than the motor is wound for is connected to the
motor, will it hurnthe motor out? A. It will overheat
or burn the coils. 5. Tn making accumulators, is the only
advantage in size agreater ampere hour capacity ? A.
The size of the cell should he proportioned to the work.
A cell too large wastes current.

(7409) E. A. B. asks for a receipt for
muking a kind of resin which is of a more sticky nature
than the common resin used for violins, a kind of resin
which is sticky enough so that, if applied to a violin bow
and drawn across a steel string (touching very Jightly), it
will take effect A. 1. For violinresinboil do~n Venice
turpentine with a little water until a drop cooled on a
piece of glass is of proper consistency. During the boil-
ing cold water must be added from time to time. When
sufficiently thick pour into cold water, knead well, and
when cold break into pieces. Expose to sun until dry
and transpareut. 2. Select the best clear brown resin,
melt it in a clean basin to nearly a boil, which will clear
it of turpentine or other volatile oile. Pour in paper
moulds.

(7410) J. T. H. asks which dynamo, the
scries or the shunt, is used to the best advantage? A.
The geries dyuamo is not self-regulating. An increase in
the resistance of the external circuit causes a decrease in
the E. M. F. of the machine. This necessitates a sepa-
rate regulator. The shunt dynamo acts just the reverse
of this. A combination of those two, or a compound-
wound dynamo, is self-rezulating.

(7411) C. C. R. asks: What is the per
cent of economy of a common turbine waterwheel over a
Barker or reaction wheel, ali things being equal? Also
how much more economical is a good mirine engine than
a good steam turbine, under the same circumetances? A.
A cowmon turbine wheel may have any economy from
60 to 70 per cent. The best turbines have an economy of
from 85 to 87 per cent. A Barker’s mill seldom reaches
an economy of 45 per cent. Reaction wheels of the Pel-
ton and other types of impact jet wheels under high pres-
sure range in economy from 80 to 87 per cent. The best
types of triple or quadruple marine engines have reached
an economy of 121§ to 12 pounds of steam per horse
power hour; the steam turbine, from 25 to 30 pounds
of steam per horse power hour.

(7412) C. A. H. says: I have understood
that by introducing oxygen gas into an arc light (of the
same intensity as used for street lighting purpoees) that a
heat. could be obtained of 18,000 degrees Fahrenheit, or
sufficient to fuse marble. Is it true ? 1If not, will the in-
troduction of oxygen gas into thearc light increase ita in-
tengity, and to what extent ? A. The temperature of the
arc light is quite high enough to reduce marble to cal-
cium oxide without introducing oxygen. We doubt if an
arc, except in the electric furnace, will fuse (melt) the
calcium oxide. The introduction of a stream of oxygen
blowe the arc and cools it. If the arc were immersed in
oxygen, it would doubtless be hutter and would consume
the carbon more rapidly than in open air. The tempera-
ture of the electric arc is taken to be about 6,000 deerees
Fahrenheit.

(7413) C. C. 8. asks: 1. How to attach
wirea for charging American storage batteries ? A. To
charge a storage battery send the charging current in the
npposite direction to that in which the discharging current
flows. 2. How do you arrange the bank of lamps for re-
sistance on 110 volt circuit? A. Connect the lamps in
series for the amount of resistance needed to produce the
drop in voltage required and then add similar series till
the amount of current required will low tbrough the
lamps.
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Your kit is not complete un-
less it includes tbe famous

STILLSON WRENCH

which is lcularly adapted for turnine out the best
work without crushing the pipe in the least. All parts
are drop-forged. Once tried, it is_always nsed. It has
many imitations but no equals. See explanatory cuts.
Price list on applicatio:

WALWORTH MFG. CO 20 Otlver Street, Boston, Mass.
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Acetylene Gas Lighting
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We claim for the NIAGARA
the only Machine entirely Auto-
matic in its action. Standard
sizes from 10 to 150lights. Larger
sizes manufactured promptly to
order. Licenses gra.nted or use
in unoccupied territory.
Correspond with the

NIAGARA FALLS ACETYLENE
GAS MACHINE
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of more than one hundred thousand applications
for patents at home and abroad, enable us tounderstand
t.he? ws and practice on both comlnents. and to possess
unequaled facilities for procuring patents everywhere.
A gynopsis of the patent luws of the United States and
all foreign countries may he 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 SCIENTIFIC AMERICAN.
361 Broadwayv. New Yor rk.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted
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AND EACH BEARING THAT DATE.

(8ee note at end of list about copies of these patents.)

Abdrading mechanism, W. A. McCool

Adding macnine, C. C. Clifford . 602,154
Airbrake,J. J.Nef.. . ...oviiviriaann. . . 602!
Air compressor, hydraul . 602,247
Ant trap, C, W. Selvidke . 602,410
Asparagus holder, C. H. Oert]e 602

Atomizer, W. 8. Frost............
Automatic lubricator, A. A. De Witt.
Axle, safety, 1. N. Crook
See Koot ball.
Bath tub seat, W. Burrow
Battery. See Galvanic: batl.ery. Secoudary bat-
tery. Storage battery.
Bearing, center, P. H. Murphy............. 02,089,
Bearing, vehicle wheel axle, . C. Patterssn K

e crank shaft, G.
e driving gear, W. 8. Kellog,
e frame, A. B.Simonds....

Bicyc! 5 g
Bicycle handle bar and handle, (r H. Newell..... 602,09
Bicycle lock, automatic, G. L. Grass...........c.... 602,397

cycle propel]mz mechanism, I. W Lonselyen . 602,230
Bicycle retainer and lock, J. Bnttersby 5

Bicycle rest, F. F. H. . 602,134
Bicycle stand, J. R. Moore. . . 602415
Bicycle aupport H. Geidt... . 602,318
Bicycle support, C. C. Plaiste . 602,141
Bicycle support, H. T. Sackett.............. 602,
Bicycles, etc., seat or saddle 5

hitlow . 6023

Blackboard cleaner, 602.266
Block system, electric, F. Burge 602,

Bobbin, H. D. Klots....... o . 602,260
Bobbin, G. Pendleton, Jr. 602,240, 602,241

Bobbin, shieet meta 4. A, SUtiiife, . e rer 602,183

Bolt. See Socket bolt. “Stay bolt.
Bolt case, H. B. Sarg en

Book holder, A. L. PlaLt
Book, mamfoldmg cash sales, J. H. Murphy.

Book support, J. A. Loftstedt . 602,164
Bookbinding, J. E. Hewett... .. 602,401
Boot, wool, E. Roos.. 602,407
Bottle, L. K. Larrison, 602,338
Bottle, non refillable, uh 602,156
Bottle washer, G. P. Goul ldmg . 602,011
Boxb See Collapsible box. Matc
0X.
Brace holder, S. Shanahan...........cc.c.viviiiennnns 602,367

Bracket. See Lantern bracket. Roof bracket.
Brake. See Air brake. Wazon brake.
Broom holder, L. Rybold

Brush, H. W, Hascy.. .. 602,077
Brush, C. A. Meuert.. . 602,193
Brush, polishing, G. K. Cooper.. 602,058

But&erw caake and means for makmg same, Burger
ill
Cabinet, J. W. Place

Cabinet, lace or ribbon,
Caisson air lock, 8. Mattson

Can fillin apparatus, oil, Campbell 602,282
Canning food, E. Norton............ B2, 006
Canvas stretcher, J. W. Nunns‘ .. G02,358
Car, I. J. Hoyt. . .. B2RY
8ar coup}mg. Iv.ngwP 00 g(onz%g
ar coupling, erkins...... oo
Car door, grdin, Newstrom & Miller., .. 02167
Car fender, F. A. Harris etal. . 02,133
Carlmhtmgsystems, dynamo forelectric. Preston
&G 602,182
Car pilot, rallway P. Mcng . 602,22
Carpenter’s tool, B. Fuller.............. 602,130
Carpet fastener, stair, G F Murdock.. A8

Carriages, 8us endmg batteries on, Bro
Bersey

Cart, d

Cmndg({a

Case. See Bolt case.
Caskets, etc., work sn
Cattle guard, W. C.
Cement t‘,}‘xrbe and dlstnbutmg brush, combined,
Chair. See Reclining chair.

Chart, dress. I. Williams
Children; device for amusing, E. L. Foster.
Churn, W. G. Ston
Clamp. See Plumber’s clamp Saw clamp.
Clamping device, R. H. Whit
Cleaner. See Blackboard cleaner Track cle
Clothes hanger, window, R. B. Fordham
Coat hook, lockmtz. J. C. Backus.

Cock, gas, A. W. Tuckerman
Coffin, J. Donahi e
Co]]npmble box, H
Collar folding and shaginu machme, ‘A 'Farina.
Combination lock, Thompson.................
Conﬁprﬁsses, bagging attachment for roller, D. C.

Fondmg

Conveyor, T. A. Ediso
Conveying appnrutus. F B. Knlght
Cooking apparatus. G. D. Fo
Copying press, J. M. Moore..
Cotton opener, J. 0'Connell..
Cotton mckmg machine, Ham: g &
Caoupling. See Car coupling. Thill coupling.

Crate, collapsible shipping, W. O. Parker 602,357
Crate corner, M. C. Ryan................... 602.409
Crushing mill, portable, H. L. Jessen 602,221
Cultivator, arden.A ¥iscus........ K
Cup lubricator, J. R. Holmes 602,160
Curtain and wmdow shade holder, combmaunn,

T IMCCOMPICEY .\ ojcirrapioress s » ssalyalitelole « slelaolibic ole: e o ,091

Cutter. See I< eed cutter. Ml]lmz cutter.
Cyclist’s riding record H. 8. Brodie
Dentist’s arm su| o) J V Kjoer..
Desk, writing, H. Heine....... ..
Dlaphragm chamber, A Roesch
Disks, mechanism for controllin
lating, J. Thomson
Display frame, J. C_Palm X
Drill. See Well drill.
Drilling and tapping ‘machine for door knob gpin-
dies, F. B. Sh
Dumping platform, S. . Evans..
Educational ap lian ce, S. Kimbie.
Egg beater, F. Bel]anger ......
Egg tester, I. S, Vedder
Electric cord adjusting device, F. N. Tawton. .
Electric motors, automatic device for removing

resistancein starting, G. H. Whittingham..... 602,413
Electric transformer, L. Gutmann.................. 602,218
Electrodepositing, process of and apparatus for,

E. L. DesBOlle........coiiiiiniiiiinnnnnninannaeinns ,212

(Centinued on page 270)
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SPECIAL NAVY

SUPPLEMENT.
With Colored -Map of Cuba.

The great desire-during the present crisis for ac-
curate information concerning the United States
Navy has led to the preparation of a short treatise
on the Navy, which will bepublished in a few days
under theabpvetitle. Every effort hasbeen made
by the publishers to treat the subject in such a
manner that it may be readily understood by the
reader unversed in naval affairg, and at the same
time render the publication a permanent book of
reference.

This issue will take the place of a regular num-
ber of thc Supplement, and will consist of about
forty pages.

The number opens with a historical sketch of
the birth and growth of the new Navy from 1883
to 1838, in which the programme of shipbuilding
authorized in each ycar is given, together with the
classes of ships which it called for.

This is followed by anarticlewhichexplainsthe
different types of vessels into which a modern
navy is divided, and shows, by the assistance of
diagrams, the manner in which the varioustypes
of vessels are classified. This article will greatly
‘assist the reader in understanding the detailed
illustrations and descriptions of each ship which
make up the bulk of the issue.

The ships are grouped according to their type,
as classified below. A comparison is drawn be-
tween different vessels of the same type, and the
improvement of each ship on its predecessor is
pointed out.

BATTLESHIPS.

*Indiana,” 138 cuts; ** Massachusetts,” 2 cul:;
“ Oregon,” 2 cuts; “Iowa,” 3 cuts; * Texas,” =
cuts; * Kentucky,” 2 cuts; * Alabama,” 5 cuts.

CRUISERS.

“New York,"” 3 cuts; ** Brooklyn,” 1 cut;
neapolis,’’ 1 cut; ** Columbia,” 2 cuts;
1 cut: *Olympia,” 2 cuts; *“Cincinnati,” 1 cut;
*“8San Francisco,” 5 cuts; * Detroit,” 1 cut;
‘*Charleston, 1 cut; *‘Baltimore,” 1 cut; *“New
Orleans,” 2 cuts.

MONITORS.

‘ Amphitrite,” 4 cuts; ** Terror,” 5 cuts; “ Mon-
terey,”’ 3 cuts; **Miantonomoh,” 4 cuts.

GUNBOATS and TORPEDO BOATS.

* Helena,” 1 cut; ** Annapolis,” 1 cut; * Mari-
etta,” 1 cut; * Ericsson,” 2 cuts; * Porter,” 2 cuts;
** Maine’s" torpedo boat, 1 cut; **Bailey,” 3 cuts.

SPECIAL CLASS.

Ram ** Katahdin,” 4 cuts; submarine boat ‘* Hol-
land,” 2 cuts.

Under the cut of each ship will be a full table of
her dimensions, armor, guns, speed, etc., and this
will be supplemented by tables at the end of the
work, giving complete tables of the whole fleet.

The illustrations will number about 90, and in-
clude handsome half-tone views and wood-cuts of
all of the vesselsabove mentioned. Other pictures
will show in great detail the guns, gun-turrets,
torpedoes, steering apparatus. conning towers, and
many interior and sectional views of other parts
of these warships. The whole will form a most
complete and fully illustrated periodical.

In addition to the above will be included a rc-
liable map in colors, showing the island of Cul::
and the West Indies.

This issue will be inclosed in a handsome colorcd
cover for preservation. Orders now received.

Price, by mail, 25 cents.

MUNN & CO., Publishets,
363 Broadway, New York City.

* Min-
** Chicago.”

All about every known Too), large and
small, and its uses, gize, wel'ﬁht and
pre esent market price. Every Tool de-
scribed and .llustrated by ﬂne “and ac-
curate cuts Send at once for MONT-
GOMERY & C thor(mfjhly
to date ’l‘00L ’I‘
1898. 510 pages with index. Pocket
gize 634x4}4, rounded edges and stitched
covers. Kvery foreman of workshop
or factory should have a copy. Mailed
for25cents by

MONTGOMERY & CO.
105 Fulton Street, New York.
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TRANSITS and LeveLing INSTRUMENTS.

POCKET LEVELS

Sizes, 2¢ aud 3 inches. Prices, 40 and 50 cents.
For Book on the Level.
C. F. RICHARDSON & SON,
P. 0. Box 977, ATHOL, MASS,, U.~. A,

FORMULAS FOR DEVELOPERS.—SCI-

ENTIFIC,AMERICAN SUPPLEMENT, No. 1152, contains

adozen formulus for standard photoxraphlc developers

—Eastman’s, Cramer’s, Hammer’s, Carbutt’s and others.

dPricle 10 cents, by mail, from this office and all news-
ealers.

FANS FANS FANS

KEEP COOL

8ACKULS WATER MOTORC O NEWARK N . P
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STEAM
ENGINEERING

Learned by study at home fun your spare §
time. Able _instractors. Superior text-
books free. Fées moderate.

$2 i in ADVANCE and $2 a MDNTH

Pays for a College Education at Home.

Established 1891. 35,000 students and adu-
ates. Courses in Klectrical, Mechanical or Sivil En-
gineering; Mathematics; Chemistry; Mmm Archi-
tectural or Mechanical Drawing: Surveying ; P nmbmk.
Architecture; Metal Pattern Drafting; ronpectml.
Book- Keepmq, Shorthand; Emtzlmh Branches.
References in every city and All who stud

gunranteed success. We have helped thousands

o better positions. Circular free. State subject

you wish to study.

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 02, Scr-nton, P..

Yllll OUGHT o HAVE

The best tools for every pul
It is the cheapest in the |el'll
w

lt
pay
every ma-
chine shop
to have
one of

Fay &

2 Scott's
mpnoven I3 INCH PLANER c:-:nn-:ns

They are provided with an accurately cut improved
index, gwmg a wide range of divmions.y Plates léan be
readily taken off, and och&rs substituted, with different
numbers for special work. The plates are cut through,
gear-like, giving a stronger pin than a drilled index.
zlr:g:é 'rl%v:;(;jn-s sl})y n:ﬁana of a worm, and can be quicki
C pindleR, worm and screw are
Swing 13 inches, weight 85 pounds. v steel.

FAY & SCOTT, Dexter, Me., U. S A

Eyelet Machines.

We can furnish the Latest Improved Eyelet Mach
for making shoe eyelets an?i 8 cualyeyelel,:coi’naellll
descriptions. . We are also builders and designers
of Special Wireworking Machizery.

I¥ Send for Circular.

BLAKE & JOHNSON,
p:O. an? Wnrznaunv CONN U S.A.

“QUEEN" ARCHITEOT LEVEL 350
' Improved Transits & Levels

Gruuuau-d entirely on our
r-fe dividing englnes Spe-
olal award at the Wurlds
Fair. All kinds of Engineer-
ing, Surveying and Drafting
Instruments and Materials.
220 illustrated catalogue
mailed free only if this ad.

i8 mentioned.

QUEEN & CoO., Inc.,

DORMAN’S |
VULGRNIZERS

are used all over the world.
Exclusive Manufacturers of Steam Ma-

chines for Rubber Stamps. We also make
Dry Heat ancamzere. Complete outfits
trom $10 to_$1,000. tamp and Stencil
Tools and Supplies. Brass and Steel Dies
for all purposes. Sials, Fngraving and
Bie Sinking of all klnds. ’ Established 1860,
Printing Pressea with comp]ete outfits,
from $1'to ¥ Send for Catalogues.

TH J. F. W. DORMAN CO.
121 E. Fnyette St.e Baltimnre. Md.. U. S. A.

On Receipt of Ten Cents in St
26% of reP il price) we wi snend ;«lnl:lp:n(ep:;ltg R

1-2 INCH AUGER BITS

A fine cutting tool, perfect clearance, especlally zood in
vuard wood and for end boring. forCir. S ree.

THE _E__ORD BIT CO., HOLYOKE, M_As_s.

Buy Telephones

THAT ARE GOOD--NOT “ CHEAP THINGS.”
The differencein cost is little. We guarantee
our apparatus and guarantee our customers
against 1088 by patent suits. Our guaran-
tee and instruments are both good.

WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St., Chicago.

Largest Manufacturers of Telephones
emcluswew (n the Uutt/.d States.

T AE N W B RI b'l‘(lL <0 IJ NTER

Registers an accurate account of work done on print-

ing presses, grain tallies, weighing, measuri and
other automatic machines. Counts up to 1,000 and
repeats automatically. Simple, accurate, durable. Spe-
cial counters to order. - Send for circular,

« ROOT, Bristal, Conn., U. S. A.

THE BERKEFELD FILTER

The Standard of the World.
The only filter removing typhoid
and cholera bacilli om the
water Testedand recommended
Bwterlolo ists all over the
r]d. greatest invention inthe fil-
ter teclmic durlng the last ten dyears
The filter gives water insmall an
uantities according to the sizes. Easily
qleaned filter cyléndedn} ste| izled l{y
hoil end for circulars to
mfuiﬁl%ELD TER C
4 Cedar Street, New oric

ZENTMAYER'S MICROSCOPES.

Used and indorsed hy the leading Professors
and Colleges throughout the world.
Perfection in the Art of Microscope Making.
& Complete illustrated catalogue of Micro-
scopes aud Optical Apparatus sent Free.
Fine Instrument Making and Repairing.

J. ZENTMAYER 2II So.llth St., Phlla Pa

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
T.a. Red Cypress Wood Tanks a specialty.

W. (‘ALDWELL [o{1)
E. Main Street, Louisville, Ky.

: Kxcavating mac
. Faucet, C.

- Ivire harness hamzer, M. Harcourt

[ 1 lmd meter and motor, J. H. Dixon
. Fly catcher, C. A.

i porging solid metal ¢ar wheels, die tor, S. H.

* Gage for liquid in vessels, Fo]tz & Phllllps .........

. Hat brim curhng machine,

602,106

Emery wheel dressing tool, C. E. Robert:
602,138

kEnd gate. 8. D. Metcalfe..
KEngine. See Motive enm
Steam.engine.
Eugine, D. L. Dresser.........
kEngines, automauc safet;
Envelop. 8. smond
inery, Lryer & Newby
tt. . .

. 602,050
602,35
..... 602411

W. B
| Feed cutter, A.

e
See Car fend
l‘erulwers. maklng. W. L Rowlands.. beeeenn

X
Fender.

Kilter, C. “hamberland
I' |Ilrauon punfylng condensation water from oil
by. G. Olb.
inger dilator,

. A. Lucchesi..

Kimbel
Kly trap, 1. Clement .
I"uot ball, B. Arnold.

Ralston
Frame. See Display fraume.
f'urnace. See Ore roasting furnace.
Furnace, E. K. Starr.........coioiiiiiiieieiiniannns .
Guge. See Saw table gage

Galvanic battery, W. Rowboth.
Game apparatus, T. Renwick..
Game board, H. L. Haskell.
Game board, W. H. Perry.
Garden tool, L. B. Smith
Garment supporter, A. S. Grimm..
Gas generatmg apparatus, acety]e e,
Gas quhter. T.
Gearing, A. k. Bertles.
Girder, sheet or Dlate‘ C. B. .
Glass furnaces, means for kee
regenerative, G. Schluder
Glass mold cooling table, W. Hal
Gold separating machine, B. W. Sw.
Grain, hay and stock rack, combined,
Grinding and thshinﬁ devlce G. H.
Grinding mac ine, bal & L. F. Scl
Gun rack, L.
Hwmmer, com ressed air, J. Schmidt...
Handle.
Hanger.

aw handie. Sheet metal bandle.
Fire harness hang-

See Clothes hanger.

er.
Harvester, corn, G. Gowen
Harvester, corn, W. H. Gray ..
Harvester, mint, 0. E. Abbe

. Serschneider..
Hat brims, machine for irommz straw, A. Bobslen
Hay rake and stacker, R. A. Simpson..
Hide. skin orleather machinery, W. Evans..
Hitching or unbitching device, W. S Endslow. .
Hoisting and conveying aegaratus. R. Palmer. 602,168
Hook. See Coat hook. Whifletree hook.
Hoop. See Trundle hooP
Horn orsimilar material, process of and appara-

tus for utilizing, A. M)tschex lich
Horseshoe cushioned, P. Krumscheid.
Horeeshoe, elaauc, T. M "Miller
Hose reel, Clff
House. See Portable house.
Hubs, couplings, or the like to shafts, means for

connecling, G.C. Howard............cccoeeeeennn 602,181
Hydraulic lubncawr. J.E.Spenser........... ..... 602,371
Hydrogen. apparatus for manufacturing carbu-

reted, H.&G.E.Russell..................... 602

Implement, changeable. C. J. Ericson.
Lroning board, E. A. Pres¢ott

Jack. See Llftmgjack Wagon jack.
Joint. See Rail joint. Railwayrail joint. Wheel

rim jom',.
Journal'box, T. W. Green . 602,287
Kneader. R. B. Grifiin. 602,398
Lamp burner and wick 602,391
Lamp, clentric are, Jd. 602,404
Lamp, clestric are, v 602,380
.antern, Naron &. 31 aﬂ'iér 02,206
Lantern bracket, r 602,122
Lemon squeezer, C Morgan.... 602,088
Lens cuttiag machine, F. G. Bla 602,207
[.etters,eld., apparatusf or keeping, T. 602.116

Leve), vmton & Rurgher
Lifter. “ee Pan lifter.

Lifting jack, F. W. Chickerin + e 602,056

Limb, artificial, Donaldson & Kespohl. .. 602,

Load sustainer for weight lifters, Eades & Mat-
PBeWB. . it 602,312

k. See Blcyc]e lock. Caisson air lock. Com-
binalio lock.

D1 Roberta
Luu]mutlve H..J. Diplock. . .
Looms, selvage weaving device for, J. K. Schu-

Lubricating apparatus, A. Cruz. . L. 602155

Lubricator. See Automatic lubricator. Cup
lubricator. Hydraulic lubricator.

Liuo ber Emﬂﬂ-’i’i ant, ¥. I, Kmeraun, ., 602,395

Marker, land, J. H. Winter.......... .

Match box or safe, B. W. Karst... 602,

Measuring mechanism for box or can filling ma-

chines, Hoyte & Wood
Metal working machines, F. G. Echols. ..
Metallic articles, manufacturing cold drawn, W.

A.MCCOOL. .. it iieiiieiieieaanaees teenesnncsnns 602,417
Metalloceramic resistances, fabricating, L. Par-

R 21| T T 602,227
Meter. See Fluid meter. Water meter.

Milk, preserving, A. Fernandez..............c.cco.. 602,315
Mill. See lCruslnmz mill. Stamping and crush-

mil
Mllhmz c\nter for metal working machines, A.

Klay........ooovinvinnnnnins .. 602,291
Motive engine, A. Howard. .. 602,161
Motor. F. M. Mackey........ .. 602,086
Music turner, sheet, C. A. .. 602.127
Musical instrument, F. G. McP ers 682,352
Mu'sical instrument attachment, M. E. V 602,248
Musical instrument tailpiece, R. E. Lackne 602,337
Nail getting mach ine, A. M. Simmons 602,275
Nut, lock, g ar. 602,232
Nut lock, B. Edgar 602,394
Nut lock, A. 8. Wri 602,120
Nut wrench, H. L. But 602,054
Ore roasting furnace. H. 602.400
Ore sorter, J. Ancel...... 602,250
Overalls, legrings, trousers, etc attachment for.

G 602,299
Packing box, N. G. Sorensen 602,276
Packing, rod. T. H. Holmes .. .. 602,328
Pad. See Stamp pad.

* Paint plgment Kittson & Browne.. . 602,163
Pan lifter, A. Hautsch 62,324

- Planter, corn, 'I‘racy

. Propulsion of vess

Paper box making machme. Palmer & Denmead 602, 140
Paper bholder, G. H.
Paper or other machmes. lath carrying devwe
for wall, J. H. Buyram, 8r
Paper trimming ™ achi ing, wall J. M. Brady
Paramidophenol, making salts of L. Roos.
Pen, drawing, F. Lntterberg .....
Pencil, W. Painter...
Piano tone mndlfymg attachment J.C. King.
Picker stick, J. Begin
Pipe slitter and perforator. A.J Bramlette
Pipe testingmachine,C. M. & em
Pipe wrench, J. W. Lind.............. ...
Pipe wrench, nghter & Jeffryes.
Planter, E. M. Rumph .........
Planter, J. D. Scboﬂe]d
Planter and marker, combmed J. C. Wright..
& Platt
Platform. See Dumping platform.
Plow, F. 1.. Woodward
Plow ulverlzmgattachment‘w P Dunlap

Plumber’s clamp, White & Murp 381
Portable bouse, E. L. P ,194
Power distributlng and equalizing .
MACVID. ...t ceiiiiiiiii e 602,087
Press. See Copying press,
Printing index rings, machine for, C. H. Veeder.. 602,412
Printing machine, G. Swift, Jr. 602,277
Printing machine, bed and cyhnder G.T.Murray 602,406

Prmtmz machine sheet delivery mechanism,

iste

Printing Dresa, perfecting, H. P. Feister

Propelling and steering apparatua, hy
vessel, F. Krefft

eilmann..
Pu]verlzer. }Iowe &

rison

Rack. See Grain, h]and stock rack. Gun rack.
Rack and pinion, F. J. Kunkel.

Rackmg beer, ale, etc., apparatua for, E. Fned<

Rall jmm T. F. Pbllippi........

Railway, aerial, M. A. De Palacio..

Rallmg conductor and contact device, electrlc.
rotz et al. L

Railway rall joint, C. L. Winegard. TR
Railway supp]{ system, electric, P. J. Pringle. ... 602,14
Railway switch operating mechanlsm, Young &

D% 163 i 1) o TN 602,249

(Continued on page 271)

99 | FOR ALL DuTIES.
. Economy and Efficiency

dealer’s profits.

Top Buggies, $36
.. Surreys, $50 to $125.

No.71. Surrey Harness. Price, §16.00, Wagons.
As good a3 selis for §25.

sumer for 25 years at whole-
sale prices, saving him the
Ship any-
where for examination.
Everything warranted.
118 styles of Vehicles,

55 styles of Harness.

i%ges, Phaetons, Traps, Wagon-
ettes, Spring-Road and Milk
Send for large, free
Catalogue of all our styles.

[LKHART CARRIAGE AND HARNESS MF&. 00. W. B. PRATT, Bec’s, xunun'r, IND.

0 $70.
Carria-

No. 606 Surrey. Price, vmh curtains, lamps, sun-
sbade, apron and fenders, $60. As good as sells for §90.

This beats Winod, Steam. or Horse |
Power. We ofler the !
W-EBSTER 2¢ actual horse power :

GAS ENGINE

for 8150, less 105 dlacm.nt for cash.
Built on mterchan§ea le plau. Built
of best material. Made in lote of 100
theretore we can make the price. Box- |
ed for shipment, weight pounds.
Made for Gas or Gasoline. Also Hori-
zootal Eugines, 4 to 30 horse power.
¥~ Write for Spectal Catalogue.

WEESTEH MFG. CO., 1074 West 16th St., CHICAGO | y,

Weber Gasoline Mine and Mill Pumps
ALL SIZES.

Guaranteed.

Address, stating capacl-
tr and condiclona,

WEBER GAS AND
GANOLINE ENGIN
402 ¥, W, Bnnl?va.rd,

=

co.
Kausas l lu Mn.

“WOLVERINE” GAS .+ BASOLINE |}

STATIONARY |

ENGINES,

and MARINE.

veraible Marine Gas Fngine oo

wine for its power. Requires no
_licenaed pugineer  Abso-
i | utely safe, Manufact'd by

WULVERINE MOTUR WOKKS,
12 Hurnn Btreer.
CRAND RAPIDS, MICH.

This 83000 Launch for $200.00. guaranteed or money
refunded. Also builders of Row and Sail Boats.
Smdntampaforcatalagw Raclne Boat Mig. Co., Chicago

A Marvel in macbmcrv

for speed, precision, neat-
ness and smoothnéss of
work is the

RIVETT LATHE
with Cutter Mllling and
Gear (utti Attachment,
# Nowin use 1u all the hest

shops and adopted by all
great unlverslties.

= o
FANEUlL WATCH TOOL CO., Boﬂoll, Mass., U. S A

GENERAL AGENT WANTED.

WANTED: To make arrangements with some live
concern. having agents or canvassers visiting the
a)umbers, steamfitters, machinists and carriage makers,

sell a new tool.
MACHINIST, 85 Exchange St.. Portland, Me.

The * Wolverine " in tha only rn-

the market. itis the lghtest en-

RARTESIRN WELLS

Any de ffth from 10 to 2,000 feet. Wells for the Improved
Air Lift Pumpas ecmlty. Old du,z wells made deeper.
Test Borlng for Water. ndings made for Founda-
tions. Send for 'rcfermces and particulars.

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

'WELL DRILLING MACHINERY,

MANUFAC TURED BY

|
WILLIAMS BROTHERS. ]
l

ITHACA,N.Y.. i

MOUNTED OR ON SILLS,FOR
'} DEEP OR SHALLOW WELLS, WIIN
| STEAM OR HORSE POWER

SIND FOR CATALOGUR
e’ lmIESWIuJMSBI!Dlﬂ'HM:A NG

Don't Drink Dirty Water. |

8pring rains raise all streams
and they wasi the banks clean
of accumulated refuse of the
winter. You would not eat dirt.
Why drink it? You need drink
only absolutely pure water if
you use

The Sanitary Still

1t distllls. water, aerated with
aterilized air. Simple, durable
and inexpensive. Write for
booklet,

THE CUPRIGRAPH CO.,
138 N Green st., CHICAGO. ILL.

- AW FABER

Manufactory Established 1761,

LEAD PENCILS, COLORKED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD !
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STA'IONERS’ RUBBER GOODS, KULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N. Y.

Mannofactory Established 1761.

THIS

Adjustable DRAWING Table
Hardwood Top 20’’x28’

dellvered in United States for $8.00
each. Is easilv adjusted.tirm and
durable. Send for Catalogueto

ADJUSTABLE DRAWING TABLE CO.
Office, Powers Opera House Block,
Grand Raplds, Mlch.. U S. A.

P

BOAT FRAMES, PROPELLER wnms EHGINE CASTINGS
SEND STAMP FOR CATALOGU

MIANUS ELECTRIC CO. MIANUS. CONN.

VAPOR LAUNCH COMPLETE FOR $150

Row, AND UPWARDS
Sail
or
Steam .
Boats. —
r%md five cents for catal Racine Ync t and
ont nrka- nclnu unclmn. is., Box A.

arine & Statlonary

Power Equnpments.

nis $"Ula

Newed frur £eniadogue 200

RAND RAPIDS :Mich.) GAS
ENGINE anND YACHT CO

Braneb: 12 Exchange Place,
New Urlenny, Lo

MIETZ & WEISS KEROSENE

ENGINE

the mout economlcal power
knowo. Abanlutely safe and
reliuble  Huns with rommon
Eerosente.  Perfectly solo-
matle. Patented 1 ..M.
- and Eurvpean countriss,

128 132 Moﬂ St., NewYork

o [NVENTORS
: PROMOTORS

WANTED :—Some easy selling specialty in the ma-

chine iine hy well equipped Machine Works. Would

manufgcsure under royaity or buy privilege outright.
Address SPECIAL’I‘Y care Scumwic American

25 Szcoun-Hm ENGINES

hey must be sold as once.
All are in good roastag or-
der. 8ome of these were taken
in part paymentforour Gates
Gasand GusolineEngines.Will
sell cheap for cash. Prices,
876 up. We want a good, live
man In every town to repre-
sentus. Writeat once for cat-

alogne and full particulars.

E. L. GATES MFG. CO.. 66-70 Canal Street. Chlcago.

Higb grade Crane, Dredging, and Steam Shovel Cbhains.
Made of best American Charcoal Bloom Iron, Norway
or Swedish Iron or Basic O. H. Steel. Write for prices.
JAS. McKAY & CO., Manufacturers,
Office Address, 1029 Liberty St., Pittsburg, Pa.

Canadian Representative, Mr. Hugh Russel.
185 St. James St., Montreal, Canada.

ImprovED WASHBURNE'’S PATENT
CUFF HOLDER AND DRAWERS SUPPORTER.
A Cuff Holder tbat holds g
the cuff just whereyou want
it. No button holes needed.

No tearing of shirt or cuff.
Drawers supporters that 3
are easily adjusted or taken
off. Hold tight. hurt noth-

lng and save annoyance,

ample of either of the
mail, for 10 cents.

. Waterbury, Conn. i

ahove, b
EF iy, oa.ta[oaue Jree.
Amerlcan Ring Co.. Box P

wPROFESSION
JW RUSSELI.LCO.. MFRS.
CATALGRUE [RE

= “GEM” CLOVER CUTTER

TA LLY FOR POULTRRI EN.

Cuts (zreen or Dry. fine, even and easy.
WiLsoN BRos., EAsTON, Pa.

NO MURE “PUISUN IN THE BOWL"

No excuse for smoking foul pipes.
The * Mallinckrodt’’ Patent Nicotllg;! Absorb-
ent

t and Ventilated Toba. pe
:illnflendejt smoktln% a
- ealthy enjoyment. Try
and you will become
=) it and
[ S convinced. See notice,
SCI. AM. of Aug. 7,9
Manufactured only by
“The Harvey & Watts Co., Station E. Phlladelphia Pa.
and No. 276 Canal Street New York
H qus!rated Clrcular S

mculed on applwat{ﬂn
HE ET

rrHEL “5 10 WARK

-:FUR SALL BY AL aamm SCHINEBER

B

New YORK OFFICE 52 L. UNIUN 50IJAR$E

AIUSTIGHAT.
DEALE.
SEMD FOR CATALOCGUE WITH DETAILY & PRICE

T

1, B. COLT & CO. Zaxm o mrameoes

© 1898 SCIENTIFIC AMERICAN, INC.

HE SPANISH-CUBAN QUESTION ILLUSTRATED, -

W This and many ather subjects in Lantern Slides at a2 genuine ** Bargain '’ befare Removal.

ot Hay 1,188, 115=117 Nassano 8t.
Alter " 3y 3 T W20tk
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