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of the carbon in the coal would be burned to
carbon monoxide, and would, therefore, have
but about 70 per cent of the heat value that
this carbon had originally. The other 30 per
cent of the heat of the carbon in the coal
would either be lost by radiation or would go
toward raising the temperature of the result-
ing producer gas. The object of blowing
steam with the air through the bed of coals
is to utilize this heat and make it available
in combustion later. The steam on coming in
contact with the Incandescent coal is decom-
posed, abstracting heat from the fire and set-
ting frec hydrogen gas, which is available for
combustion later, and is present in the result-
ing gas in addition to all the other component
gases that would otherwise be there.

(9195) W. B. M. asks: 1. What size

wire is used to wind magnets on relays of 150,

obms resistance? A. Different sizes of wire
are used by different makers in winding re-
lays. With the ordinary spools you probably
.can wind 150 obhms by using No. 32 B. & S.
wire. About 1-6 pound will be required. 2.
How 18 the resistance reckoned or measured?
A. The resistance of a wire 18 measured in
various ways. The best way 1s by the use of
a Wheatstone’s bridge. The details of the
method are given in Thompson’s “Elementary
Lessons.” You can most easily obtain a re-
sistance by the use of a table, such as is
given In most catalogues of materials. 3.
What 1s the difference  between the B. & 8.
wire gage and the PEnglish wire gage? A
There 1s no rule for expressing the differénce
between the B. & S. and the English wire
gages. The sizes. have no common difference
by which they can be reduced from omne to
the other. Number by pumber the English
gage has larger wire! Thus 32 B. & S. is
0.00795 inch in diameter; 32 English, or
Stubs, as it is called, is 0.009 inch in diameter.

(9196) C. C.R. asks: Pleage make out
a list of uses for a small hand power
dynamo of about 10 or 12 vOlts. When I
close the circuit on my dynamo and turn it, it
works hard. How can I remedy it? A. For
the uses to which a small dynamo can be put
see “Experimental Science” under Hand Power
Dynamo. It will do anything which a-‘bat-
tery of 10 cells will do. When the circuit of
the machine 1s open, no current is flowing and
the machine is doing no work.

closed, it 1s doing work and requires work to
turn it. You can remedy the difficuity by
opening the circuit.

(9197) G.R. McD. asks: 1. Please in-
form me whether the voltmeter described in
SupPPLEMENT 1215 when calibrated will shave
equal divisions throughout scale? A. The “olt-
meter will not probably have equai divisions
throughout the entire scale under any arrange-
ment. The difference will be slight, however.
2. Will the substitution of a metal spool for
the cardboard spool make the instrument dead-
beat? A. If a cylinder of iron 1is inserted
into the coil as in the D’Arsonval instrument,
it will become practically dead-beat.

(9198) C. W. D. says: 1. Is a stor-
age battery suitable for electric lighting in a
house where only a few lights would be used
at a time? The object being to have a light
at a moment’s notice and at times when it
would be inconvenient to run a dynamo. A.
A storage battery 1S the most convenient way
to obtain a few electric lights at a time when
the generator is not running. 2. Could a sat-
isfactory battery be built by an amateur or

would it best be bought? A. It is not to be:

advised that any one should attempt to make
a commercial storage battery for himself. The
work requires machinery and experience not
usually found in the shop of an amateur.
The best forms are covered by patents. 3.
About what per cent would be lost by a stor-
age battery of energy? A. The per cent of
loss varies. A large battery loses less than
a small one. Perhaps you might realize 90
per cent of the charging energy. 4. Would
the eight-light dynamo described in SuppLB-

MENT No. 600 be suitable for charging such a:

battery? A. The eight-light dynamo will
c¢harge storage batteries. 5. Are all the high-
speed gasoline motors satisfactory, and are
they very durable with good care? A. Gaso-
line engines are reliable with good care. 6.
Are storage batteries expensive to run after
they are installed? A. Storage batteries in-
crease the cost of lighting, since they deterio-
rate with use as everything else does. It s
cheaper to light without transforming the
current than to pass it through a storage bat-
tery.

(9199) F. S.says: 1. Can any storm
originating in the West Indies be properly
called a cyclone and improperly a hurricane?
2. What is the difference between a cyclone
and a hurricane? 3. I understand the theory
of storms is that all wind in motion takes a
rotary action opposite to the movement of the
hdnds of a watch. If this is true, are not all
storms large or small cyclones? 4. In read-
Ing several authorities on the subject of storms,
I concluded that a cyclone is more of a theory
covering the movement of all storms rather
than a distinctive feature of any particular
storm. Is this correct? 5. Have the typhoon
or simoon any phenomena different from' the
hurricane other than the locality in which
they exist? A. We referred your questions to
the Department of Agriculture, at Washimgton,
PD. C. The following i8 a copy of their reply:

! July 18, we beg to offer you the following ex-
It thetefore-
turns without difficulty. When the ecireuit is;

“Referring to your inquiry regarding the defl-
nition of the terms ‘cyclone,’ ‘hurricane,’ etc.,
I beg to say that all storms in which the
wind bhas a circulatory movement about a cent-
ral area of low barometric pressure, may
properly be termed cyclones. Tropical storms
are known In the West Indies as hurricanes;
in the Philippine Islands and on the south-
eastern coast of Asia, as typhoons; and in
the Indian Ocean and Bay of Bengal, as cy-
clones. The general storms of the middle lati-
tudes are usually referred to as simply storms,
or areas of low.barometric pressure. The ‘si-
moon’ is a desert wind, and is caused by the
excessive heat of those regions.
or thunderstorm, Is a secondary development
that occurs within the areas of the general
storms. In the northern hemisphere, the ro-
tary motion of winds in storms is in a direec-
tion opposite to the movement of the hands of
a watch, while in the southern hemisphere,
the rotary movement is the same as that of
the hands of a watch. This is true in the
case of all storms, whether large or small.—
H. E. Willilams, Acting Chief U. S. Weather
Bureau.”

(9200) C. M. S. says: The article in
your paper of recent date showing Lottle:
Brandon ‘“looping the loop” has revived a dis-
cussion which we had a few months ago when
she. appeared in this city, and if it is not too
“personal,” I would be pleased to have it
settled through - your ‘queries” department.
Professors and educated men claim that she
can really obtain momentum as shown, while
I say that the only momentum to start with
i1s In .the run of the wheels, and no matter
how fast she pedals, her own weight and that
of the bicycle frame have no momentum what-
ever to carry her around the loop, and it is
doubtful to me whether she would be carried
more than 4 or 5 feet on a level floor. She
also makes two revolutions while men riding
down the greatest incline can make but one.
This again proves her ‘“mechanical” loop.
What are the laws governing the loop, and
how could the diameter be determined, having
given the velocity and weight of moving body,
or wvice versa? A. In reply to your inquiry
regarding the principle governing the ¢‘loop,”
illustrated In ithe figure shown at the upper
left-hand part of page 51 of our issue of

planation : Before the rollers are lowered, al-
lowing the wheels of the bicycle to come in
contact with the loop, the only momentum is
the momentum in the moving parts of the bi-
cycle and the rider. The entire wheel, the
chain or gears, the cranks and pedals, as well
as the legs of the rider, have .momentum,
which 1is transformed into linear motion as
soon as the wheels come In contact with the
loop. The frame of the bicycle and the por-
tions of the rider’s body which do not move
have no momentum as long.as the machine
stays on the rollers. The instant, however,
that the bicycle and the rider 'commence to
move around the loop, every part of the rider
and the wheel has momentum proportional to
its velocity. In compassing the first quarter
of the loop, the rider, by vigorously pedaling,
is able to very much add to the initial velocity
which is given her by the rollers. During the
upper part of the loop the pressure of the
wheel against the track is so slight that it Is
doubtful if she is able to appreciably add to
the store of energy which she and her wheel
bad at the quarter turn. It is the centrifugal
force which holds the rider and her whee)
against the track -in opposition to the force of
gravity. The centrifugal force is equal to
Wt

&
where W is the weight' of the moving
gr :
body, g the acceleration due to gravity, v the
velocity In feet per .second, and ‘» the radius
in feet of the circle in which the center of
gravity of the moving body turns. In order
that the centrifugal force may be greater than
the force of gravity, it is necessary that the
velocity acquired divided by the radius
should be greater than 32.2. If the radius of
the center of gravity of the rider and her
wheel In this-case 1s 8 feet, then the velocity
at the top of the loop will have to be at least
16 feet per second. This corresponds to a
velocity of about 11 miles per hour. In order
that she may reach the top of the loop, how-
ever, and still have this velocity, it 1s neces-
sary that she have a greater velocity at the
quarter-turn point. Assuming that she is not
able to do more than overcome the friction of
the air and the friction of her machine, dur-
ing the second quarter of the revolution, the:
necessary velocity at the first quarter point
may be determined by .the following rule:
v vo® 29 (h—ho).

In this case (A—h) equals 8 feet, the radius!
of the loop. The velocity v, therefore, equals
28 feet per second, which is equal to a velocity
of approximately 19 miles an hour. If she
has less velocity than this at the first quarter-
turn, she will be unable to make an indefinite
number of turns. The same would. be true of
a rider who acquired the initial velocity by
riding down an iIncline. From the formula
given above for the centrifugal force, you will
sée that the force tending to hold the wheel
against the track 1s Inversely proportional to
the radius of the loop; hence you will see
the advantage of having the loop small. The
weight of the wheel and rider is absolutely lm-
material, excepting so far as ‘they inﬂuence
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the time that is'needed to acguire the néeces-
sary -igitfdl velocity.
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CHEMISTRY OF DYE-STUFFS.
Georg von Georgievics.
by Charles Salter. London: Scott,
Greenwood & Co. New York: D. Van
Nostrand Company. 1903. 8vo. Pp.
402. Price $4.50.

The aim In view was to provide a text book
presenting to the student In as lucid and con-
densed a form as possible the extremely wide
domain of the modern chemistry of dye-stuffs.

By Dr.

In order to present to the student an accurate?

picture of the modern aspect of this branch;
of chemistry an endeavor has been made to)
clearly define the true importance attaching
to the several dye-stuffs whether theoretically,
practically, or historically. The practical ap-
plication of the dyes 1s relegated to a com-
panion volume.

TeELEPHONY. Vols. I. and II. By Arthur
Vaughan Abbott, C.E. In six vol-
umes. New York. 1903. Vol I,
The location of Central Offices. Pp.
170. 33 illustrations. Vol. II.,, The

* Comstruction of Underground Con-

duits. Pp. 190, 62 illustrations. Price
$1.50 each.

The telephone engineer is now an important
factor In the electrical field. The rules for
the location of ‘“central” are very precise, and
upon this may depend vast sums. The treat-
ment of conduits Is just as thorough. The
draft of contract is admirable and certainly
leaves little loophole for misunderstanding.
This feature i1s worth many times the value
of the book. We shall look with Interest for
the successive volumes.

CONTINUOUB CurRENT' DYNAMOS AND Mo-
TORS AND THEIR CoNTROL. By W. R.
Kelsey, B.S. London: The Techni-
cal Publishing Company. New York:
D. Van Nostrand Company. 1903.
12mo. Pp. 440. Price $2.50.

Perhaps the features which differentiate this

volume from similar works i1s the rather fuller

treatment of electrical traction, so far as
tramway-motors and their gear are concerned,
and In the discussion of the fiux-speed-torque.

The work is illustrated by 225 engravings and

diagrams. Its treatment i1s lucid and we can

commend 1t to young -electricians who have
some knowledge of mathematics.

A SYSTEM OF PHONOSCRIPT AND PHONO-
TYPY. By Charles Morrell. 4th edi-
tion. Chicago: Phonic Institute.
16mo. Pp. 108. Price 256 cents.

LAvoRl MARITTIMI ED IMPIANTI PORTUALIL
Per Bastiani Flavio. Manuali Hoepli.
Milan: Ulrico Hoepli. 1903. 18mo.
Pp. 424. Price $1.50.

An admirable work dealing with all kinds of
harbor work, docks, lighthouses, warehouses,
dry docks, etc. There are now 800 of the
remarkable Manuali Hoepli.

BLECTRICAL PRACTICE IN COLLIERIES. By
Daniel Burns, M.I.M.E. London:
Charles Griffin & Co. Philadelphia:
J. B. Lippincott Company. 1903.
12mo. Pp. 224. 142 illustrations.

It is Interesting to know that so much in-
terest is being exhibited in the use of elec-
tricity in collieries, and In mines generally.

Electricity lends 1itself readily to mine work,

both for light and power.

excellent one, even though we notice that It.

may serve as a guide to students who may
be preparing for a certificate as mine man-
agers.

RURAL ScHOOL AGRICULTURE. Exercises
in Agriculture and Housekeeping for
Rural Schools. By Willet M. Hays.
St. Paul, Minn. n. d. 16mo. Pp. 199.
Price 60 cents.

This book is worthy of wide circulation, and
is badly needed. There are 237. exercises, alt
of a useful nature.
with the size of strawberry - boxes, sharpen-
Ing pocket knives, temperature of well water,
pruning soft maples, and a host of other use-
ful things follow. It interests even the casual
reader.

THE ALTERNATING CURRENT TRANSFORM-
ER. By F. G. Baum. New York:
McGraw Publishing Company. 1903.
12mo. Pp. 195. Price $1.50.

A very important subject which has been
somewhat neglected, except by the electrical
press. It is hoped that the present work will
be of use to engineers and the general student
of electrical literature.

INVENTIONS

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

September 22, 1003,

A(ND EACH BEARING THAT DATE.
|Seenote at end of list about cobies of these patents.|

Adjustable- holder, W. A. Dickinson........ 730,482
Afr brake mechanism, J. Shonrek ........ 739,793
r brake mechanism, T Quirk, refssue 12,158
Alr compressing apparatus, F B.
Alr compressor, L. SartalD...cceeeen.. 739,792
Album, toflet box, and writing desk, com-
bined photograph, R. Algenman....... 789,571
Animal leg brace, N. P. AlleD...c.ccuuens 89,634
Automobile speed indicator, .1. W Sutton.. 789,740
Ax_ handle protector, J. O. ltpr eeses TB0,652
Axle box for vehicle wheels, T. Hill...... 789,416
( on page #4s3)
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Translated -

The book Is an:

The first exercise deals:

Some knowledge of}
" elementary alternating currents is presupposed.

Bdchman 739,472 :
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FRIGTION DISE DRILL

FOR LIGHT WORK.
Has These Great Advantages:

The speed can be instantly changed from 0 to 1600 without
stoppmg or shifting belts. Power apphed can be graduated
to drive, with equal safety, the smallest or largest drills
within its range—a wonderful economy iz $ime and great
saving m drl]lshrelhge & Rend tor catalogue,

W. F. & JNO. BARNES CO,,
Established 1872,
1999 Ruby Street, - « Roekford, Ill.
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j The MEDART
N BOAT BUILDING
MATERIALS

bring boat coastraction withic the
[| range of axmateurs, at a amall cost.

Yachts, Launches, Row Boats,
Send stamp for eatalog.
FRED MEDART 3646 DeKalb St., St, Louis, Mo.
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BARKER MOTORS

fto 8 H. P, $80 to $220;
Have more good points, fewer

parts and require less atten-

tion in operation than any
other.

Launches, Valves, Speoisities.
C. L. Barker, Norwalk, Ot.
Presses for
Sub-Press Work..

Five sizes. Sub-Presses and
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Tools to order.
B Send for Catalogue.

BLAKE & JOHNSON,
P. 0. Box 7,

WATERBURY, CONN. '

THE B. F. BARNES
WATER_EMERY
TOOL GRINDER.

Bwlngs & 24xR-inch Wheel
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the most practical mud dumbie wet tool
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‘B. F. BARNES COMPANY, Rockford, Ill.

INDUCTION
COILS for experi-

ments in X rays and
other electrical work.
§&F Catalogue Free.

E. S. RITCHIE & SONS BrookLing, Mass

ARMSTRONG’S No. 0 THREADING MACHINE

Can be attached to bench or post.
Desiened for threaﬂing the
smaller sizes of

one for pipe ¥ iy

1 iuch; the
other for pl%e 134 to 2 inches,
inclusl he

ve
Armstrong adjustable dies. Oth-
er attractive Ieu.tures. Send for

eujard.  The Armatron
fu. (l,‘n 139 Centre BStri
New York. Bridgeport. Coneeg

“CUSHMAN”

CHUCKS

All styles and sizes.
Send for Oatalogue.

I THE CUSHMAN CHUCK CoO.,
] 189 Allyn St.. Hartford, Conn.

DRINK PURE WATER

1f you want to be healthy. Don’t
venture on drinking doubtful
water. Always use the

Berkefeld Filter

which eompictely removes t i ami
Ghnle{rs gartux from the wnte?phsand for

BERKFFELD FILTER (0.,
4 Uedar Birect, New York.
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