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(8877) A. J. R. writes: I have a
small machine requiring about 1 horse power
to operate, and which we run continuously,
and am desirous of getting some economical
power to operate and run it, and write to
ask if there is anything on the market more
economical and satisfactory than the gaso-
line engine, and would it be possible to so ar-
range gears as to run the machine by clock-
work, or weight or spring? A. There is no
power in a small way so good or so cheap
to run as a gasoline motor. You should have
for your work one of a half horse power.
Weights or springs have to be wound up, and
only give out power for a very short time, and
not all that is put into them in winding. They
have been tried for useful work, and have been
given up as only suitable for clocks, small
fans, and for turning images and goods in
show windows.

(8878) H. H. asks: Will you please
tell me how much air compressed to 100
pounds pressure will expand when released?
The quantity of air released to reduce pres-
sure one pound. A. The air released from 100
pounds pressure will expand 4% times its
volume. The quantity released to reduce the
pressure one pound must be 0.068 of the vol-
ume of the air holder.

(8879) W. V. H. writes: Inclosed
you will find drawing describing at the bottom
what it will do. I'lease explain why the mo-
tor reverses when wire. is connected at 4. A.
When one cell is used in your I’orter motor
as shown in your diagram, the motor runs as
a series motor. \When you connect the second
cell, the armatnre ovr the field, as you may
look at it, is reversed, and the direction of the
rotation of the armature is reversed. To re-
verse the current in both field and armature
does not reverse a motor: to reverse one of
these alone does reverse the motor.

(8880) F. A. H. writes: I am produc-
ing, in an induction coil, alternate currents in
the secondary by employing, instead of the
usual contact Dbreaker, the change from high-
est to lowest resistance in the primary, just
as is done in the telephone with the transmit.
ter in series with the primary of the coil. 1
learned from you some time since that these
secondary currents could be made pulsating
direct by the use of a condenser. This has
Deen argued against by others whom I have
since Deen in connection with. Will you kind-
)y advise me just how to accomplish the de-
sired results, either with the contact breaker
or, for instance, the transmitter, should it be
possible? A. With a condenser attached to
an induction coil, the spark at the break of the
circuit in the vibrator is made much longer
than the spark at the making of the circuit
through the primary. Ilence if the spark
terminals are drawn apart so far that no
spark passes on the closing of the primary
circuit, only the spark at the break can pass,
and that will always be in one direction. The
secondary current becomes a pulsatory uni-
directional current. When the spark terminals
are near enough to each other, the secondary
current passes both at the make and at the
break of the primary cirenit, and an alternat-
ing pulsatory cnrrent is produced in the gsec-
ondary winding.

(8881) C. D. S. writes: We have a
pancake griddle using charcoal which is not
a success. I would like to convert it into &n
electrical one. The size is 2 feet 5 inches by
1 foot 3% inches. Ilow much and size of
steel wire would be required to raise it to
the right heat at 110 volts pressure? A. We
do not advise you to attempt the winding of
an electrical griddle. The danger of fire is
too great. Npecial asbestos insulation is re-
quired by the underwriters for such articles,
and you would find it far cheaper in the end
to purchase an article made to conform to the
requirements of the insurance companies. We
do not know the temperature of a griddle nor
do we know the allowance to be made for ra-
diation in such a large surface exposed to the
air. Much practical experience in design-
ing cooking utensils is needed to answer your
question. You will probably need to use from
5 amperes to 15 amperes at the various heats.
You would then require 22 ohms of wire so
arranged as to Dbe cut out by a switch to
7 1-3 ohms. You can obtain griddles of all
sizes from the American [lectric lleating Cor-
poration, 1137 Monadnock DBlock, Chicago, 111,
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(8882) O. F. asks: Will two coils of
insulated copper wire attract one another
when an electrical current is passed through
them in the proper directions? What is the
maximum of attraction obtainable expressed
relatively to the weight of the coils? A. A
coil of wire carrying a direct electric current is
an electromagnet, and two such coils will at-
tract each other as two electromagnets will
do. The attraction depends upon distance,
mode of winding, amount of iron on the cores,
etc. To determine the attraction of the coils
you would use you should make and try them.
You cannot use the alternating current in an
electromagnet.

(8883) A. G. P. asks: For a magnet
with cores 114 x 9-16 inch what size wire
should I use to get the strongest magnetism
when wound the multiple-wire method? Will
a magnet wound this way Dbe as strong as one
wound the regular way? About what is num-
Ler of pounds pull on the tailpiece of a
guitar when the instrument is in tune? A.
There is no need to wind a small bar of iron
by a multiple wire to obtain its magnetic
saturation. Use any convenient number of
wire from 20 to 24 and wind the spool to a
depth of 1 to 1-3 inch. Then two to four
cells of battery will make it lift its full load.
The theoretical lifting power would Dbe 15
pounds which it is not probable you can reach.
We are not able to give the pull upon the
tailpiece of a guitar. If you have a spring
balance, you can easily measu:e it by taking
each string separately and tuning it to its
note with one end attached to the hook of
the Dbalance. Get the strain in pounds for
each string, and add the separate pulls to-
gether. You can do the same thing by using
weights or stones instead of a Dbalance and
weighing them. The exercise of your inge-
nuity will enable you to do your own investi-
gating, and Dbe of more benefit to you than
if we could tell you directly.

(8384) I.C.R. asks: What will make
silk  waterproof and stiff at the same time?
A. After the silk has been soaked in glue and
dried, it should be digested for several hours
in a solution of alum: this will make the glue
insoluble, and therefore waterproof. Or the
glue may De rendered insoluble by digesting
the treated silk in a weak solution of formal-
dehyde. (Casein can Dbe used in place of the
glue : after drying the treated silk, the casein

can also Dbe rendered insoluble by formalde-
hyde.
(8885) H. K. asks: How can I con-

nect 12 3%-volt lamps, consuming hetween S0
and GO amperes each, on a 108-volt alternating
current? Lamps are a trifle over 1 candle
power. A. You cannot connect 12 3%-volt lamps
economically to a circuit with 108 volts in it.
The twelve lamps have 42 volts in series.
You can connect them in series to a resist-
ance, or inductance coil, and thus light them.
You should apply to the company furnishing
the current for the connection, and they will
fit you out with the proper apparatus. Such
low-voltage lamps are made for Dbattery use,

and ought not to be put on a high-voltage
circuit.
(8886) D. H. F. asks: What percent-

age of shrinkage is there in the casting of
brass? That is, how much larger should the
pattern be to give the proper dimensions? A.
The shrinkage allowance on patterns for cast-
ing brass should be 3-16 of an inch per fool
in length or diameter.

(8887) F. S. P. asks:
nish me with a recipe giving full directions
for making Flemish oak finish”? A. The wood
is smoothly surfaced, and a solution of cop-
peras containing one ounce in two quarts of
water is brushed over. IFollow this with an
oil stain mixed with sienna or umber and
arop Dblack to color desired. Iinish by wax-
ing the wood one or more coats to get the de-
sired effect, leaving the grain rubbed off smooth
and open.

(8888) C. J. S. asks: Can you tell
me how to make an electro-magnet to be used
on 100-volt alternating current? A. An electro-
magnet cannot be used upon an alternating
current. They are employed with a direct
current. The alternating current flows first
in one direction and then in the opposite di-
rection through the circuit, so that the poles
of the magnet are reversed at each alternation.
Such an arrangement is not serviceable.

(8889) S. G. asks: What is used in
the mantle of the Welsbach which gives to it
its brilliancy, and in what manner is it ap-
plied; and also what change or action is it,
chemically or physically, that causes the
mantle to glow so brilliantly? A. The Wels-
bach mantle is made in the following manner :
A net is woven out of thread, and this is then
thoroughly impregnated with a solution of the
mixed nitrates of thorium and cerium, in the
proportions of 99 per cent of the former to
1 per cent of the latter. It is put on the mar-
ket in this shape. Now, when a match is
touched to it, the thread burns away, and
the nitrates are decomposell to the respective
oxides, and there remains therefore a coherent
web of these oxides having just the shape and
structure of the original net. I’rimarily, the
luminosity is cansed by the high temperature,
just as is the case with the ordinary lime
light, the heat rays of the flame being raised
to light rays. Just why a mixture of thoria
and ceria. containing one per cent of the latter,
gives the maximum intensity of illumination,

Can you fur-
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has not been definitely proven, though various
theories have Deen advanced. Measurements

with a thermo-element show that in tne same
zone of the Bunsen flame, this mixture will
attain a higher temperature than either thoria
or ceria or any other earth, if alone:; while
this does not explain why it attains a higher
temperature, it does explain why there is
greater luminosity.

(8890) D. McK. asks: How much
does a Dbushel of vermilion red weigh” llow
much does a bushel of yellow ocher weigh?
What is the specific gravity of red lead? What
is the specific gravity of white lead? Do
vermilion red and red ocher mean the same
thing: A. Ocher is very variable in character
and weight: a Winchester bushel will weigh
from 125 pounds to 170 pounds. As Venetian
red is also equally variable, its weight will
also vary, Dbut runs somewhat higher than
ocher. The specific gravity of red lead is about
. of white lead, about 6.5. Venetian red is
made by burning ocher; the term red ocher is
rather unusual, but it would probably Dbe the
same as Venetian red.

(8891) C. T. J. asks: 1. What is the
equivalent of one 1I. I in man power: i. e,
about how much man power equals one I1I. I'.7
A. I’or constant work a lorse power is equal
to the work of 8 men. 2. What is the reason
that two platimum strips are always placed in
the acidulated water to bhe decomposed by an
electric current? Why couldn't two strips of
any other metal that is a conductor of elec-
tricity be used” A. I’latinum is employed as
electrodes in decomposing water Dbecause it is
not attacked chemically by either the oxygen
or hydrogen of the water when they appear
upon it as nascent gases. It is the cheapest
metal, if not the only one, of which this is
true. 1lydrogen can De collected by the use
of carbon electrodes; but the oxygen combines
with the carbon to form carbon dioxide, which
can Dbe collected if desired. Oxygen cannot he
collected from carbon. 3. Could a small elec-
tric motor, say % or ¥ II. I, to be run on
a 110-volt, 5% or 6 ampere, alternating cur-
rent, incandescent lighting circuit, be started
and stopped by means of a switech only, or
would a rheostat also be necessary as with
the larger sized motors on circuits ¢f higher
voltages” A. A small electric motor is usually
previded with the proper coils for starting and
running at two or three speeds in the machine
itself. The switch then has three or four
points, and is fastened to the frame of the mo-
tor. It is more convenient to place these in a
separate place in a large motor. 4. Would you
please state the difference bhetween the induc-
tion coil nsed in connection with the X-rays
and telephony, and the inductance coil used
in wireless telegraphy? A. An induction coil
has two windings, the primary and the sec-
ondary. A current in the primary induces an-
other current in the secondary, of a different
voltage and current strength in amperes. Such
are Rnhmkorff coils and transformers gener-
ally. An inductance coil has a single wind-
ing, usually without iron, to act as a restraint
upon the rush of the current through the cir-
cuit. This it does by the counter electromo-
tive force produced in the coil by its self-induc-
tion. Its effect is produced not merely by its
resistance in ohms, but also by the impedance
due to the reactance of the turns of the coil
upon the current. 5. About what would Dbe
the voltage and the amperage of a Wimshurst
frictional electric machine having its two
circular discs of glass 16 inches in diameter
(each), the glass being 1-16 inch thick? (Ma-
chine gives a spark 1V to 2 inches long.) A.
The voltage corresponding to a given length of
spark cannot be stated in exact fignres. It de-
pends upon a number of factors: whether
plates or balls are employed as terminals, and
their size in each case: also upon both tem-
perature and pressure of the atmosphere. A
zood discussion of this is to Dbe found in
Thompson's ‘*Illementary Lessons.” About
28 000 volts are usually given as the pres-
sure needed to force a spark through one inch
of dry air. 6. About what would be the volt-
age and the amperage of a No. 4 Laclede sal
ammoniac cell? What would it be, and how is
it calculated, for a battery of three such cells
in series, in multiple? A. The Laclede cell
has about 1.4 volts on open circuit, as do all
the varlous forms of sal ammoniac cells. On
closed circuit it quickly falls to 1 volt or less,
if the current is as great as two-tenths of an
ampere. Upon opening the circuit they recover
quite well, since they have so large an area of
carbon. Three cells in series will have three
times the voltage of omne: in muitipie they
will have the same voltage as one cell. The
amperes cannot be given since they depend
upon the resistance of the external, as well as
upon the internal resistance of the cells. 7.
I have read that some damage might be done
to a storag'e battery by overcharging, but that
there is always more or less damage done by
over-discharging. Could you please explain how
this (over-discharging) damages the bhattery,
and is there any way in which to prevent it
by simply observing the lead plates or the sul-
phuric acid and water in which the plates are
immersed, in a simple home-made cell not
equipped with measuring instruments? A
Over-discharging injures a storage battery Dy
converting too much of the active material.
It reduces a battery to too feeble a condition.
1t may even be carried so far that it is scarce-
ly possible to charge the cell properly again,
see Treadwell's “Storage DBattery” for more
instruction upon these matters. No storage
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battery should be run for work without having
the proper instruments for indicating its con-

dition.
(8892) G. J V. asks what are the
ingredients used in the manufacture of lava

insulators: also enamel on the backs of rexist-
ance plates. A.  The enamels used on insula-
tors are the same as are used on dishes. There
are many formulas. A good one is: Take
quartz, 100 pounds, calcined and ground;
borax glass, ground, 50 pounds. Mix, fuse in
a crucible, and let cool slowly. I’owder 40
pounds of this glass, and mix with 3 pounds
of white potter’s clay. Grind the mixture to
a fine paste in water. Apply to a clean sur-
face, and let it stand in a warm dry place to
dry. After this, it is burned in an oven. A
glaze can be put upon this by using a powder
of white glass 125 pounds, borax 235 pounds,
carbonate of soda, fused and powdered, mois-
tened and dried, 20 pounds. To 45 pounds of
this add 1 pound soda. Mix thoroughly and
dry. Then reduce to a fine powder. Dust the
surface of the enamel while still moist with
this powder, and then Dbake. Several coatings
of the glaze may Dbe put on, one after another.
The lavas are made of fine clays Dbaked as
porcelain is treated. Ifor many receipts for do-
ing this see “(‘yclopedia of Receipts.”

(8893) O. C S. writes: A friend of
mine claims that the wheels of a railroad car
slip sideways only when rounding a curve. I
claim that they also have what 1 shall call,
for want of a Dhetter expression, a rotary slip ;
that on a slow-moving train the outer wheels
slip, while on a faster train the inside wheels
slip. What are the facts in the case. A. The
wheel flanges of railway cars bear against the
outer rail when rounding a curve Dby their
momentum, and against the inner rail when
strongly pulled by the locomotive. The inner
and outer wheels both slip, the inner one for-
ward and the outer one bhackward, according
to the conditions of running on a curve. The
centrifugal force at high speed throws the
greater weight on the outer wheels, when the
inner wheels slip forward.

(8894) C. E. H. asks: If we take a
Bunsen burner using good fuel gas, capable of
TU0 heat units per cubic foot, and burn thig
with a naked flame, the heat resulting from
each cubic foot of gas consumed would be dif-
fused into the surrounding atmosphere, and
would raise the temperature as high as 800
units. Now, if we take the same bhurner and
surronnd it with a sheet metal tube after the
marner of an ordinary gas radiator, and in ad-
dition to the tube place two or three metal de-
flector plates at a convenient distance above
the flame, so as to have as much radiating sur-
face as possible, we find under these conditions
the temperature of the snrrounding atmosphere
is raised very much higher than it would with
the naked flaine., although we are using the
same bhurner and producing approximately the
same number of heat units per cubic foot of
zas. llow do you explain this increased ef-
ficiency for heating? A. Your difficulty with
the difference in the heating power of gas when
Durned with an open flame or with a radiator
is easy of explanation. When the open flame
is used, the heat is carried up to the ceiling
in a strong current of air, and the upper part
of the room is much hotter than the lower part.
The heat is lost, since we do not live up there.
A radlator does just what its name Implies—
stops the rising of the heat. The heat of the
flame is communicated to the metal of the radi-
ator, and this acts as the real heater. It
sends out the heat, down and all around with
equal facility. You can test this with a ther-
mometer, and see how the air below the radi-
ator is heated. With the open flame the space
below the flame is cold, by reason of the draft
of cold air drawn in to feed the flame. Radi-
ant heat travels down as easily as it rises.
Convection currents of air always rise, and
carry the heat up with them.

(8895) G. H. B. says: I have just
commenced to nickel-plate, and am plating for
a large stove firm: they have all one can do.
I have turned out some fine work, but some of
the nickel will peel off, As I am a Dbeginner,
1 have used nickel salts and single salts for
the exposed parts. I was told to plate the
pieces in nitrate of copper first, to make the
nickel adhere Dbetter. I trled it, but did not
get any copper plate on. I'lease tell me the
best way to zet the best results of platings. A.
The peeling off from some of the work is prob-
ably due cither to imperfect cleaning of the
object or by using too strong a current. The
failure with the copper was due to the use of
the nitrate of copper, with which it is practi-
cally impossible to do any platirfg. Copper
sulphate, copper acetate, or copper carbonate,
together with sufficient potassium cyanide to
make the double salt, is the proper material to
use. See “SciNTIFIC AMERICAN Cyclopedia of
Receipts,” article on “LElectro-metallurgy.”

(8896) H. M. H. asks if hard woods
can be used in the manufacture of wood pulp.
Ilow fine wood is ground for the pulp? To
what process is the wood submitted after being
sround, and in what shape is the pulp put for
the market? A. Jlard woods are not used;
spruce and the other pines give the best pulp:
linden and aspen give a whiter pulp, but of
inferior quality. After grinding, the mass is
beaten to complete the disintegration and hard
woody masses are separated. The pulp is
then collected in cendless screens and pressed
between  rolls,
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(8897) A. F. S. asks: Does not liquid:
oxygen as produced by liquid air become opaque -
to magnetism, that is, is it slightly attracted
by a magnet? A Oxygen was discovered to
be a magnetic substance by Faraday in 1849,
by noting that it was attracted to a magnet.
pole just as iron is, though to a lesser degree.l
Becquerel was the tirst to call attention to the
subject in recent times.
produced liquid oxygen in large quantity, re-
newed the matter and showed that liquid oxy-'
gen has about one-thousandth of the magnetic|
moment of iron. Liquid oxygen is shown in a:
tube swinging to the pole of a magnet, in
Sloane's “‘Liquid Air,” page 337, bhut the lan-
guage used in the text describing the experi-
ment is not correct. It should read: '‘Oxygen
was discovered to be magnetic by Faraday.” The
fact is just the opposite of the statement of the
book.

(8898) R. R. J. asks what voltage is,
required to jump a spark gap of 1, inch, and 1f
the voltage is in direct proportion to the width
of spark gap. Also, how to determine the num-
ber of oscillations and wave length wireless tele-
graph system as mentioned in SUIPLEMENT,
No. 1383, Siemens & Ilalske system or any sys-
tem. A. The voltage necessary to force a
spark through 14 inch of air varies greatly
with the shape of the terminals, as points,
balls or plates; and with the pressure, mois-
ture, and temperature of the air. Thus a spark

1-5 inch long was produced bhetween balls 1-10
inch in diameter Dby 16,200 volts; and
between Dballs 1 inch in diameter Dby
18,900 volts pressure. The subject is
quite fully treated in Thompson’s *“Ele-
mentary Lessons.”” The methods of meas-

uring lengths of electrical waves will be found
in papers given before the American Institute
of Idlectrical Iingineers. I'rof. I’upin has pre-
sented several papers upon these topics, which
we cannot abstract in a letter.

(8899) S. M. G. inquires whether

a jump spark coil can be made by single wind-
ings instead of primary and secondary windings.
If so, what size wire and how heavy insulation
is best for a current of 5 to 8 volts pressure?
A. A coil can e made for gas lighting and
similar small uses with one winding:; but a
jump spark of sufficient length to make a sure
ignition in a gas engine should Dbe an induc-
tion coil with primary and secondary windings.
A spark coil with one winding may Dbe made
with a core 10 inches leng, covered with paper.
The winding should be of cotton-covered mag-
net wire, say No. 14, of which 300 feet or
thereabout may be wound on. The spark is
given at the Dlreaking of the circuit, and is
due to self-induction. Each layer may be separ-
ated from the adjacent layers by brown paper,
not very thick. No very definite rules are re-
quired, as there is a great difference to be noted
among these coils. The battery may vary, and
as it runs down, more cells may be attached.

(8900) A. B. C. asks for a formula’

for oxidizing linseed oil without litharge ; want
to have oil very heavy and bright, and entirely
free from fat. A. Keep the oil at a tempera-
ture of somewhat over 130 deg. C., while a cur-
rent of air is passed through or over it: then
increase the temperature until the oil hegins
to effervesce from evolution of products ot com-
bustion. By continued boiling the oil becomes
very thick and may be drawn out into elastic
threads, which are very sticky, but do not pro-
duce a greasy stain in paper.

(8901) R. F. D. asks: In the Planté

type of cell, how many square inches of posi-
tive plate surface are reckoned for one am-
pere-hour? DBy PI'lanté type 1 understand that
metallic leaden plates are immersed in the elec-
trolyte, which I suppose is correct. A. The
Planté type of secondary cell is defined by Fos-
ter in his “Klectrical Pocket Tlook™ to be ‘‘con-
structed of lead plates so designed as to present
a large surface area to the action of the elec-|
trolyte, the active material being formed on the
plates, either electrically by charging and dis-
charging, commonly called forming, or chemi-
cally.” The same authority gives a formula for ,
calculating the theoretical capacity of a cell per
pound of active material. This is the Dbetter
way of expressing it, since to base the capacity !
upon the surface will not take the thickness
into account. The practical results given are:
Iforr lead peroxide and the same weight of
spongy lead per ampere hour: 0.53 ounce for
a ten-hour rate of discharge ; 0.62 ounce for a

five-hour rate of discharge: 0.70 ounce for a
three-hour rate of discharge; 1.00 ounce for a
one-hour rate of discharge. These numbers are

for plates of ordinary thickness and an electro-
Iyte of the density of 1.200.

(8902) P. S. B. wants to Kknow;
the composition and the method of manufactm'e,
of carborundum. A. The mixture from which
carborundum is produced consists primarily ot
coke and sand, to which is added a small
amount of salt to facilitate fusion, and a small
amount of sawdust, which evolves gases upon
heating, and these gases tend to keep the mass
more porous and thus facilitate the escape of the
carbon monoxide gases later produced. This
mixture is packed between the two carbon poles
carrying the current, there bheing, however, a
central core of coke placed directly between |
the carbon poles, providing thus a conductor
for the current and so overcoming the difficulty
of starting up, and also keeping the internal
resistance more uniform by breaking up the arc
into numerous small arcs. Carborundum is a
slllclde of carbon ; the formula is CSi,
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WELL ENGINEEHING AND SUPPLY CO,
LIBERTY STREET. NEW YulLiK, U.S. 4.

PALMER,
MOTORS

MARINE and STATIONARY

2and 4 CYCLE

| are no experiment, as tt

are in successtul nperatinn
in all parts of the wnitld.

Grinder on the market.

' PALMER BROS.,

Launches in stk
Send for Catalogue.

Cos Cob, Conu.

THE B. F. BARNES
WATER EMERY
TOOL GRINDER.
Swinges a 24x2.inch Wheel.

It has no pump but a simple trough unique-
Iy arranged for supplying water to the
Wheel. ~ Easily manipulated and cannot
et out of order. Without question it is
1. most practical and durable wet tool
Details oo request.

B. F. BARNES COMPANY. Rockford, Il

va

!

.

Ty
The MEDART

BOAT BUILDING
J MATERIALS

bring boat construction within the
range of amateurs, at a small cost.

Yachts, Launches, Row Boats.

Send stamp for catalog.

FRED MEDART, 3545 DeKalb St., St. Louis, Mo.

Copies

lour Letters
While you write.

Useany penandyour own stationery. If your
stationer does not keep it, write for free specimen of
work. Beware of mlrmgcments Address Dept. L

Pen-Carbon Manifold Co.,146-7-9 Centre 8t.,New York.

KEEOSENE'

feet.»We also manufac- -

LA_A.AAA.AA

INDEX OF INVENTIONS

For which Letters Patent of the
United States were lssued
for the Week Ending
March 10, 1903,

AND EACH BEARING THAT DATE.

(See noteat end of list about copies of these patents.)

Abdeminal supperter, E. M. Templc 722,644
Acceunt sheet, j Hughes. . 722,303
Acid, making methylcne cltric, R. es 722,275
A(ld salts and making same, sulfenic, L. O.

HellNers . ..iieenieiioniionniononansns 722,506
Acid salts ef alkaline earthy metals and

metals preper and making same, sul-
fenic, Helmers...oovwevetconenns 722,507
Addressing machine, J. W. Underhill...... 722,268

! Aerated waters, apparatus fer the autematic

preductien and delivery eof, Lee & Me-

MUITAY o eiviitiiiecnnnnncnninsansnans 722,368
Air brake, J. Farrar............c00iiiiaan 722,403
Air brake angle cecks, epeiating device

fer, W. B. Riley......... Crerieeaeaae 722,384
Air ship, E. P. Jehnsten................ 722,616
Alarm. See Lew water alarm.
Alarm system, electrical, H. M. Sutten et

3 R T 722,334
Asphalt apparatus fer treating reck, Dewn-

Automobile 722,224
Automobile cauiage W. H. 722,243
Awning, metallic, E. Cernitius. 722,566
Axle bex, E. Ottenbacher 722,380

! Axle, rpvolvin%, C. Faulkner 722,218

Ballng press deer clesing means,

T 1 722,513
Baptismal fent, H. k. Nehr . 722,242
; Barber chair, K. H. Wilsdorf . 722,439
+ Basket, J. I. Lane........ . 722,408
Bath tub, H. Heeglauer.... . 722,232
! Bed, felding, C. P. Brewn........ . 722,485
| Beet tepper and puller, . Briggs. . 722,484
| Belt, cenveyer, H. D. Richards... . 722,252

. Bieycle wheel, G. G. Ritchie. . 722,433
| Bicycle wheel hub, G. Ellstrem . 722,402
722,689

i Binder fer sheet music, ete, J. C. Kimsey..
Binder, temperary, Brewn .
' Bit steck, 1. E. Stump.........
. Blank ends, machine

Haskins
Beiler cever plate,

722,651
. 722,382

. 722,300

. Fairweath
R

Beiler water gage steam, T. W. 722,410
k and binding therefer, N. Bach 722,418

, depesit credit, T. D. Tayler... . 722,391
manifeld sales, J. K. Laning 722,693
sample, H. O. S. Carlsen...... 722,283

Beet er shee fastening, R. Snapper 722,638
Bering bit, extensien, J. C. Beyer.. . 722,481
Bettle, J. A. AINES....cciiiiietatacancannn 722,477
Bettle, medicine, C. W. McShane, reissue 12,097
Bettle, siphen, L. Magidsen................ 22,5623

Bettle stepper head, G. Limbach
Bottling apparatus, liquid, G. F. Sumner.
Bewl helder, G. Grimm...............
Bewling alley, W. H. Wiggins.
Bex lid helder, C. Jack
Bex er package and material therefer.
H. Greenstreet..................
Brake beam fulerum,
Brake beam reversible fulcrum,
liams, Jr.
Breeder, J. H. Swayze..
Brush, feuntain, H. Brewn.

722,263
722,228
. 722,340
722,652

. 122,423
. 722565

722,655
. 722,437
. 722,281

Buckle J. P Hunt . 722,611
Buckle side, J. y 722,375
Buildings etc.,, meving heavy, H. Sheeler. 722,256
Butterin and making same, A. Bergman.. 722,276
Butten, link, E. W. Mercheuse............ 722,529
Butten turning machine, H. A. Berger.... 722,479
Calculating machine keybeard, W. T. Tread-

WEAY  teiiriitaniancerascatsannnatnanans 722,438
Candlestick drip cup, T. M. Mulkerins. 722,318
Candy bex, C. A. Adams............... TEL 5K
Car brake, F. X. Berube..... T Aol
Car brake, K. Theilengerdes...... 722,266
Car, cenvertible, Brill & Haddeck 722,280

J. & J. O. Timms..
L. Hamel....

Car ceupling,

Car deer, grain, J.

Car deer epening e
w

. 122578
722,422

Car, y . 722,299
Car wheel, H. 1. McGuire...........cccuu... 722,378
Cars en inclines, means fer handling cable

drawn, T. A. Edisen.................. 722,502
Carbureter, gas engine, H. A. Davis. . 722,367
Carpenter's gage, G. W. Peyten..... . 722,381
Carpet stretcher, C. O. Devilbiss. . 722,216
Carpit sweeper, J. W. Sykes...........ou. 722642
Carrier. See Egg carrier
Case. See Traveling case.”
Cash register, F. J. ull....oooiii.. 722,510
Cell cases er egg trays, machine fer mak-

ing, W. B. Sheperd 722,329
Centritugal separater, Lucas & Jepps . 722,622
Chair attachment, F. Blech 722,482

; cash, A. D. TJos-
1
Chuck, drill,

Cigar ‘maker’s knlte
Cigar er cigarette monthpiece J
decki

Circuit cen J.
Cleaning smeeth surtaces,
M. Peryer

Check helder and cutter,
722,234
. 722,070
722,282

722,301
| 722,454

Cleck key, O. C. Eggers............. 722,290
Cleth cutting machine, R. P. Wllght 722,475
Cleth, ernamenting, L & F. David. Lo 122,447
Clutch F.Claus...oooviiiieeiiinnn, . 722,492
Clnteh, frictien, F. J. Nutting......... 2223

Ceal drilling muchlnv J. W. Sha]lenbvlg(-l 722,-&12

(Ceat and hat hanger, G. B. Willett
Ceck, check and waste, W. F. Brunt. ..
Coffee pot, T. C. De Hart
Coin freed mechanism for gas

meters, Beale & Bagnall
Ceke drawing machine, B. J. Matltlcson.

Cellar fastener, horse, S. H. Hu .. 722 304
Cemb, C. Meeschl . 722,315
Compesitien ef matter, K. Padberg...... 722,5‘!6
Cendenser, steam surface, J. R. Richmond
722,627, 722,628
Cepy helder, H. L. Massey................ 722,239
Cern husking machine, K. J. Fitzpatrick.... 722,448
Cern shecker sheck forming pest, B. R.
Benjamin ... i i i 722,397
Cern shredding and husking machine, W.
B. Martindale .......... ..o 722,429
Couch head rest suppert, J. Luppine 722,372
Cultivater, C. L. Swans 722.264

Cultivater, J. McCey

Cultivater ceupling, R. W. E. Hayes...... 722,231
Cultivater, twe rew disk, L. Kirlin... 722,235
Culvert, F. . H. Beach..... . 722,396
Curtain ring, ‘1. W. Leslie................ 722,370
Cut oﬂ‘ fer cisterns, autematic, Deming &
TUlly .oeerneeiieaieinneninnnnnns 72 2H
‘ Cuttlebene meld, A. A. Geiger et al. .
, Disinfecting apparatus, E. Fournier........ 722 o.i
I Display mechanism, curtain, A. M. Davy.. 722,568
Display rack, C. E. Brackbill. 722, 279
l Distance meter er range finder, .
sen . 722,435
' Dividers, H. C. Adamson .. 722,551
Door, electrically eperating, J. Chambers, Jr. 722,446
Deuble claw or grip device, H. Sheeler.... 722,267
Deugh cutter er slicer, E. P. Messner...... 722,452 :
Deugh dividing machine, F. H. Van Heuten 722,545
Draft equalizer, P. Yeager................ 22,347
Dredging machine, W. W. Lea . 722,590
Dress shield, D. Basch.................... 722,395 .
Drill. See Grain and fertilizer drill.
Driving mechanism, W. Scett.............. 722,388
Driving wheel, tractien meter, E. Boniecki 722.278
Drep curtain, mirrer, H. M. Williams.... 722,342
Duplicating machine, H. C. Gammeter.... 722,404
Dye and making same, yellew sulfur, Ris &
FHUS (ot i i e e e 722,630
Dynames, autematic regulator fer censtant
current, F. B. O’Hanlen.............. 722,533
Egg carrier, H. 8. Jenne. 722,512
Electric centreller, F. A Mt-rr(ck 722,527 |
Electric current controller, J. J. Murp 722,453
Electric furnace, A. A. Shade...... 722,411
(Continued on page 215)
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. 722,596 |

722,383 .

Young men and women in search of Per-
manent, Profitable Employment, will ap-
premate our new, easy method of selling

ALUMINUM COOKING
UTENSILS

Takes away all objection-
} able features of canvass-
ing and adds grvatly to
the profit, Over 1o diff-
erent utensils. Very high-
est grade. Do not burn
food. Cannot rust, crack
or scale. Last a lifetime,

‘Write to-day for our plan.
It’s the best thmg you ever saw,

The Aluminam Cooking Vtonsil Co.

THstrict 5, Pittsburgh, Pa.

A“

it's a Guaraniee of Qualily
2,000,000

Sofd in 12 Years

EVERY REEL WARRANTEQO

Booklets mailed free

The Andrew B. Hendryx Co.
New HAvVEN, Conn,, U.8 4.

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

Algo for Bromide Enlarging, Copying, Photo- Engravi

Intensely brilliant, very pormble bume kerosene, costs
1 cent per hour. 8end for copy ¥ ranklin Institute award
and lists of Stereopticons, Moving Pictures and Slides.

WILLIAMS, BROWN & EARLE,
Dept. 6. 918 Chestnut St.. Philadelphia.

FREE FOR 30 DAYS.
‘We will gend ourgrand new book “HOW TO MAER
MONEY WITH POULTRY AND INCUBATORSB®"
free, postpald, forthe next 30 daye to all whomen-
tion thl!plper in writing for it. s the best we
ever published. 8z11 ins. 195 pages. Handsome
original 1llustrations. 12 special chapters on vital
Wﬂw to our nedrestoffice for it

poultry sub. Ject!

Buffalo, I! Y Chk
Boston.

} Suppllad
Molstura

MATCH FACTORY.—DESCRTPTION

of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10cents. For sale by Munn &

Co. and all newsdealers.
DRILLING

w E L L Machines

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of soil er rock. Mounted
on wheels oron sills. With engines or horse powers,
Strong, simple and durable. Any mechanic can
operate them easily. Send fer catalog.

WILLIAMS BROS,, Ithaca, N. Y.

YOU ARE EASY

If youneeda carpenter tohelp you repair yourroof with
Warren’s Natural Asphalt Stone Surfaced Roofing

Hm 2inth  Phe best and most ser-
Ispedre.  yiceable prepared roofing
p— on the market. [t is dur-
able, fire-proof, and does
not requlre painting.

Com ady to lay in
rolls contninlng 108sq. ft.

Warren Chemlcal & Mfg. Co., 172 Broadway, New York

KNOWING HOW Gas Engines
should be made and making them to con-
form 10 our own high standard gives the
0 L Gas & Gasoline
Engine
a prestige which hay been
confirmed by the test of
% years’ hard use. Reli-
able, Economical and Dur-

able. Stationary Engines,
" 1tof0 h. Portable En-
gines, 4}4, 8 and 12 h. p. \
Write for catalogue. - — =
OLDS MOTOR WORKS, 216 River 5t., Lansing, Mich.
THE WATERBURY

Emery Grinder,

with adjustable table, for flat surface
grinding and finishing, and for ordi-
nary tool grinding.

§F~ Send for Catalogue.
BLAKE & JOHNSON
P. 0. BOX 7,
WATERBURY, CONN.
FOR IOWN “OR COUNTRY USE go

« There i3 no more serviceable or simple
envmetlmn the WEBER JUNIOR
feegi pumpuu: water, shelling corn,

for running fans, presses,
Lhurns butchers’ machiners, sheep
shearing machines, etc.  Compl vie
with water and gasolite tanks and
bipes. Oilers, ef all ready for

business. Heavy balance wheels,
One operating valve. 650 lbs.

. P. engine suitable for grinding

Webeli:(}nr & Gnnollm b
Box 11144, pi-(anw. ity Mo,

THE AMERICAN
THERMO-CALL
BUTTON

discovers and reports firé automatical
Can be attached to the existing wiresin
hotels and manufacturing plants. Inval-
uable as a life and property saver in
residences. No pﬂssllﬁe chance for fire
to secure headway without sounding
alarin. Permanent, not fusiule.
Amerlcan Thermo-Call Oo.,
Boston, Mass.
Mfrs. of thermostatic devices of all kinds

| 'Universal Safety Tread

Made to walk on with perfect safety.

Steel,

B Stairs,
e Coal
Holes,
Man-
ganese Car Steps,
Bronze. Etc.

For Elevators or wherever you walk is always secured
by its use.

UNIVERSAL SAFETY TREAD CO , 45 Broadway, NGwYork

D. L. HOLDEN
REAL ESTATE TRUST BLDG,PHILA ,PA.

REGEALED ICE MACHINES
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