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DISSTON HAND
BOOR On SAWS Miled Free

CONTAINS 208 PAGES of USEFUL AND PRACTICAL
INFORMATION — ARTICLES ON THE MAKING OF
DISSTON SAWS, TOOLS AND FILES, GIVING THE
PROGRESSIVE STEPS IN THEIR MANUFACTURE,
A LARGE NUMBER OF ILLUSTRATIONS OF THE
WORKS, TOGETHER WITH TREATISES ON THE
CARE AND USE OF SAWS, ETC.

HENRY DISSTON & SONS, Inc.

HEYSTONE SAW, TOOL, STEEL AND FILE WORKS
PHILADELPHIA, PA.

PerfectionMitreBox

Accurate — Convenient
Light —Compact

Manufactured by
Tower & Lyon Co.
93 Chambers St., New York

GAS JOWER

A monthly magazine devoted exclusively to the gas and gasoline engine sub-
ject. It will tell you how to keep your engine running ang save you money in
ex_ﬁ)ens_lve repairs. Its contents are of a semi-technical character that cannot
fail to interest people operating or contemplating the purchase of a combustion

engine.
PLAIN GAS ENGINE SENSE

presenting the primary principles of the Gas Engine in simple language—but
-auppl?'mg enough practical knowledge to successfully operate a gas engine.
Regular subscription price of GAs POWER, $1.00 a year.” Plain Gas Engine
Sense sells for 50 cents a copy.

A sgecxnl limited offer is now open of Gas Power, one year, and one copy
of Plain Gas Engine Sense for 81.00. Mail orders at once. Address

GAS POWER PUBLISHING COMPANY

100 COURT STREET ST. JOSEPH, MICHIGAN
Free sample copy of GAs POwER, if desired.
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PATE NTS Secured promptly and with special regard
to the legal protection of the invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERBS SENT FREE UPON REQUEST

T Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors’ Ideas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, Patent Lawyer

Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentabllity, Validity and Infringement
Patent Sults Conducted In all States

REFERENCES: Globe Machine and Stamping Co., Mun’ax’Engineering Co., Morgan Machine and Engi-
neering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme 'ano&y Co., Lippencott
Pencil Co., Salisbury Tire Association of America, Inventors’ and Investors' Corporation, Oakes Manufacturing Co.
Cox Implement Co., Columbus Buggy Co., National Index Co., By-Products Co., Alabama Brewing Co.. National
:)tfsa ﬁ" Antiseptic Supply Co.. Qichmond Electric Co., Railway Surface Contact Supplies Co., National Elec-
ric Works.

Mr. Parker on November Ist, 198, after huving been a member of the Examining Cotps of the U. 8. Patent Office for over five vears, resigned
his position as Exaniiner to take up the practice of patent law .

Address 52 DIETZ BUILDING, WASHINGTON, D.C.

PATENT WHAT YOU INVENT PATENTS

i . bri § i Send sketch or model for free examination and re-
er&lrrlvlgi&a&dmuzc\gdbnng you a fortune if port as to patentability. Patents promptly secured.
Our three books mailed free. Advice free; rates reasonable; highest references and
s U. S, LETTERS PATENT ** gives full infor- best services. [rite for Free Books.
mation in patent matters. = WATSON E. COLEMAN
to.;:vent S THAT PAY™ gives list of what Registered Patent Attorney Washington, D. C.
P **THOUGHTS THAT HAVE PAID" gives history
oY\ oféucEessgul infventions.. Write for t/nl{n.
4 ash offers for certain inventions. No
;;:& caa{ e for re lrt as to patentability; send PATENTS
N sketch or model.
Patent obtained or fee returned. Secured or Fee Returned

Patents advertised for sale, free. Sendd skete h for free report as to patentability .

GUIDE BOOK and WHAT T INVENT, with valuable List of

WOODWARD & CHANDLEE, Patent Attorneys Inventions wanted, sent free. ONE MILLION DOLLARS of
1

fered for one invention; $16,000 for others.  Patents secured by us
1282 F Street, WASHINGTON, D.C. advertised free in World's Progress; sample free.
EVANS, WILKENS & CO., 100 F St., Washington, D.C.
Valuable Book on Patents FREE.
Tells how to secure then at low
PATENTS W b i 2 | [ YOU CAN PROLONG THE LIFE
I ) o Je hanical Min ements invaduable of your Mother, Wife, Sweetheart, Sister or Daughter.
O LR T &7 Money Makinyg Fatent Inforation. NIW by urginlg them to use Onr Sewing Machine MOTOR.
g rated bylwadter, t};) run their Sewin gi- M a:dh ine.
o otor supplied with patent stopping and speed regu-
MEARA & BROCK, Patent Attys. lating attachment, frym $8.5 up, LBA.\‘H. Runs the
038 F Street WASHINGTON, D. C. Sewing-Machine without exertion. Anybody can at-
tach them.
’ With Can be
M ARSTO N S Interchange- Attached
P:\v.tenzl H}:)md, Foot able Direct to

and —ower Chucks / Faucet or
Wood Working and Attached to

Machinery Parts Stand

Catalogue Free Copyrighted 1906, by A. Rosenberg

J. m uuﬂw & W. Liberal Discount to DEALERS Pat. June 26,1888 )

and AGENTS Pat. Sept. 10, 1907
203 Ruggles St. Live Agents who sell (50)
Boston, Mass. fifty during 1907 will be
resented with Handsome
London Agents Eo Watch.

CHAS. CHURCHILL & Co.
15 Leonard 8t.
Lonoon, ENnaLAND

FOR SALE Eeveral 16inch Locomobile
o

—_— pper Tube Boilers, A1 condi-
tion, price $45.00 each: 16-inch Locomobile éteel'l‘ube
Burners, &7 00each; several 414 h. p. Locomobile Steam
Engines, $£20 each: several 4}, h. p. Mason Steam En-
ines, 220.00: Rachet Feed i,ubricators, 46.00 each;
afetyValves. $1.00 each; Klenger Water Gauges, $6.00;

several 34x4 Goodrich Shoes or Castings, #18.00 each ; .
32x31; Shoes, slyfﬁ.(l)each 1 32x4 Sing?e 'l‘%:be Tires, $8.00 A. ROSENBERG MOTOR MFG‘ co‘

$8.
each. R. RoTH, 1423 North Ave.. Bridgeport, Conn. DEPT. E. M, BALTIMORE, MD.
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ELECTRICIAN AND MECHANIC 1X

sible for you to take shares now, write me and tell me how
many you would like and how soon it will be convenient
for you to do so, provided I will reserve them for you. As
soon as I receive your letter I will answer it WITH A
PERSONAL LETTER AND WILL ARRANGE
MATTERS AS YOU WISH TO THE BEST OF
MY ABILITY.

REMEMBER, I HAVE A GREAT MANY
THOUSAND DOLLARS INVESTED IN THE
KORNIT MANUFACTURING COMPANY,
the minute you buy a share or more in this Company, we
become CO-PARTNERS, as CO-SHAREHOLDERS.
It is for our mutual benefit to watch and guard each
other’s interests. 1 WILL BE GRATEFUL IF YOU
WILL WRITE ME TO-DAY, so that 1 may know just
what you will do.

and

I know you will agree with me that you have never had
presented to your notice a better opportunity to make an
investment where such large profits can be made because
of the exclusiveness of controland the great demand and
the low cost of the raw material, which is now almost
practically thrown away. Join me in this investment,and
I assure you that it is my sincere belief that in the near
future you will say, " That is the day I made the most
successful move in my whole life.”

My Offer to You
To-day

HE KORNIT MANUFACTURING
PANY is incorporated under the laws of

COM-

New
Jersey, and is capitalized with 50,000 fully paid non-
assessable shares at £10 each. It is my intention to sell a
limited number only of these shares at the par value of
#10 each. Ten dollars will buy one share. Twenty dol-
lars will buy two shares. Fifty dollars will buy five
One

thousand dollars will buy one hundred shares, and so on.

shares. One hundred dollars will buy ten shares.

After you have bought one or more shares in the Kornit
Manufacturing Company you may feel, as I do, that you
have placed your savings where they will draw regular
and satisfactorily large dividends.

I should not be a bit surprised if these shares paid divi-
dends as high as one hundred per cent. in the not far dis-
tant future. Consequently, a few dollars invested now in
the shares of the Kornit Manufacturing Company will
enable you in the future to draw a regular income from
the large profits of the Company as they are earned. The
dividends will be paid semi-annually, every six months,
the first of May and November of each year.
of the best opportunities you will ever have presented to

This is one

you in your whole lifetime. I have invested a great many
thousand dollars in the Kornit Manufacturing Company,
and I feel sure it is one of the best investments I have
ever made. I can truthfully say to you that I fully be-
lieve that you will be more than pleased with your invest-

ment and that you will never be sorry. Remember, that

Google

you have here an opportunity to become interested in a
large industrial manufacturing concern manufacturing a
product with an exclusive monopoly, which has never
before been manufactured or sold in this country.

Remember, that it is by no means an experiment, as it
has been successfully manufactured and sold for over four
years in Russia at a large profit,and the manufacturer
and inventor recently wrcote that the demand is increasing
every day beyond the capacity of their manufacturing
facilities.

Now is the time for you to take advantage of this
magnificent opportunity to make an investment in these
I EARNESTLY BELIEVE that in a few
years THESE SHARES WILL BE WORTH
FROM FIFTY DOLLARS TO ONE HUNDRED
DOLLARS each on account of THE LARGE DIVI-
DENDS which the company will earn and regularly pay
each and every six months. Itis a well-known fact that
shares that pay fifty (50) to one hundred (100) per cent.
dividends will readily sell in the open market for $50 to
$100. THEOUTLOOK FOR THE KORNIT MANU-
FACTURING COMPANY is such that it seems impos-
sible for the earnings to fall far short of these figures. If
the company only makes and sells two tons of Kornit a
day for the first year and made a profit of only $200 per
ton it would mean a profit of over sixteen per cent. (167)
the first year. If this business were doubled the second
year, of course the earning capacity would double and the
dividends would be over thirty-two per cent. (3247).
Prominent and well-known Electrical Engineers assure
me that this product cannot help and is bound to make
enormous profits, I would recommend that you send for

shares.

as many as you wish at once. You, in my conservative
opinion, can safely count on the large earning capacity of
these shares. Iwill at once write you a personal letter
with full information, and send you our illustrated book
“.A Financial Opportunity,” containing a score of photo-
graphs of the Kornit industry, taken in Russia. Please

let me hear from you.

Yours very truly,

CHARLES E. ELLIS

President
607a West 43d St.,, New York City, N.Y.

Mr. Ellis, besides being President of this company, is
also President of two other large and successful companies,
owning shares therein valued conservatively at over
£230,000. Mr. Ellis has other investments in New York
City real estate, bonds, stocks and mortgages to the
amount of many more hundreds of thousands of dollars.
Any bank or mercantile agency will tell you his guarantee
is as good as gold. This1s a successful man who wishes
you for a Co-partner, as a Shareholder and Dividend Re-
ceiver in this company. Remember, you will do business

personally with Mr. Ellis in this matter.
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Fi1G. 100
Diagram of the Siemens’ Electro-Dynamomoter

from No. 10 wire, wound around a cen-
tral wooden block about 34" x 2 in 12
turns per layer and b layers. Over this
coil is another, d, of No. 4 wire, of only
four turns. With the former coil in cir-
cuit, currents up to 15 amperes can be
read, and with the other, up to 25 or
more. The large wire coil starts at bind-
ing post 1, and the smaller at 2; their
other ends are joined together at e, and
to mercury in a cup in the wooden cross
bar. A single loop, b, of No. 6 copper
wire, embraces both these fixed coils, its
ends dipping into mercury cups, one in
the cross bar just mentionced, the other in
the base. This latter cup is connected
to the middle binding post 3. This loop
is suspended by a silk or linen thread ex-
tending through a slender spiral spring
and wound around a tiny windlass, with
a thumb knob at f; by this means the
coil may be readily lowered when not in
use, and thus lessen the danger of break-
ing the suspending thread. Attached to
this movable loop is a pointer that is
limited in its swing to the distance be-
tween two stops, a and a’, fastened to the
edge of a fixed brass circle divided into
degrees. One end of the slender spring
referred to is attached to the loop, while
the other end is fastened to a thumb-
piece g, called a torsion-head, free to turn
in the centre of the graduated disc. To

Google
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this centre-piece a second pointer is at-
tached, almost reaching to the first.
With this detailed explanation of the
mechanical construction, the action and
method of using the instrument will be
more readily perceived. With no current
flowing, the instrument is levelled, and
the two pointers made to coincide with
the zero of the scale. Since the pointer
on g is adjustable, this coincidence is
casily effected. Now if one wire from
the circuit in which the current is to be

" measured is brought to 2, and the other

to 1 or 3, current will pass in series
through one of the fixed coils and the
movable loop. The arrows indicate direc-
tions that may prevail at a given instant.
The movable loop will try to place itself
parallel to the coils, and with the connec-
tions shown, it will move in the direction
of the arrow at the end of its pointer, but
can go no further than the stop a’. The
thumb-piece g is then turned in the oppo-
site direction, as indicated by the arrow
at the end of its pointer, thereby putting
a twist into the spring, but at some. par-
ticular point the torsion on spring will
just balance the torque due to the cur-
rent, and the pointer on the loop will
again be restored to the zero position.
The number of degrees through which
the pointer has had to be turned will be
proportional to the sguare of the current.
The square root of the number of degrees
of each particular reading must therefore
be extracted, and to be translated into
amperes, this root must be multiplied by
the “constant” for the particular instru-
ment. In this respect some similarity to
the case of the tangent galvanometer will
be recognized. That the torque varies as
the square and not as the first power of
the current can be seen by the fact that
doubling the current doubles the field of
force of both members of the instrument,
and the resulting force is then four times
as much as before.  Were the current in
one member kept constant while that in
the other was varied, the torque would
really follow the simple law, and this is
the case of the Weston instruments, in
which the permanent magnet contributes
a constant field strength, while the cur-
rent in the little movable coil alone varies.

The “constant”’ must be determined
for each particular instrument, and in
comparison with some other taken as
standard. A common value for the size
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of dynamometer just described is about
8 for the inner coil and 2.4 for the outer.

As an example of the application of
the instrument, suppose with a given cur-
rent a balance was found when the de-
flection was 115° the inner coil being the
one in circuit. The square root of this
number is 10.7 ; if the constant is .8, the
product becomes 8.56, meaning that num-
ber of amperes. If the degrees were 315,
the current would be 14.2 amperes. If a
complete turn of the thumb-piece was in-
sufficient to restore the loop to the zero
position, the circuit wire should be trans-
ferred from binding post 2 to 1. Sup-
pose then a twist of 100° sufficed. Ex-
tracting the square root and multiplying
_ by the other constant, say 2.4, the num-
ber of amperes is found to be 24.

To make accurate readings, about the
same precautions need to be observed as
with a tangent galvanometer. Espe-
cially must the presenceof external fields
between conducting wires be eliminated
by twisting the two together, as in the
manner of ordinary lamp cord. With
one of these instruments at hand, a per-
son would have accurate means of cali-
brating the more portable of the switch-
board types of instruments. Though
usually limited to use with alternating
currents, these dynamometers are equally
accurate on direct currents, and the con-
stant can even be determined with that
sort and still be regularly used for alter-
nating. It is. always well to take the
precaution to place the instrument so
that the plane of the loop is east and
west, and when using direct currents to
eliminate errors due to the earth’s field
by reversing direction of current and
taking average of the two values.

Voltmeters can be made on the same
principle, but using fine wire coils and
further putting a large resistance in
series with them. A more practical
and direct reading instrument, though
not having equal divisions, is commonly
made, imitating the appearance and con-
struction of the Weston direct current
voltmeters. Of course a permanent
magnet is inappropriate, but its place is
taken by a pair of fine wire coils, the
inside diameter being not much over an
inch. The movable coil, to which the
pointer is attached, is pivoted between
these, and is acted upon by the electro-
magnetic field set up by the current in

Google
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Fi1G. 101
‘“Keystone ” Voltmeter for Alternating Currents

the fixed coils. The movable coil can-
not, however, be wound upon a metal
frame, as in the case of the direct current
instruments, for in the presence of an
alternating field magnetism, short circuit
currents would continually flow in such
a closed conductor, and produce disas-
trous heat and a waste of energy. This
little coil is wound with a sufficient num-
ber of turns and layers, so that when
impregnated with varnish and dried, it
possesses a surprising amount of stiff-
ness, and can in itself receive the trun-
nions, or pivots for supporting it in its
jewelled bearings. Hair springs can be
fitted to these pivots, and serve both to
conduct the current and to give the me-
chanical reaction as usual. The movable
system can be made to weigh only a few
grams, but even this slight weight will
produce some considerable swinging, and
so a substitute is sometimes sought in
air damping, by means of an aluminum
or mica vane attached to the pointer and
swinging in a circular trough.

The Weston ComFany makes a large
variety of this class of instruments, but no
fundamental patents are in existence,
and the market is free to all. The exact
construction of a laboratory pattern of
the “Keystone ' voltmeter is given in
Figures 101, showing the plan; 102,
showing the longitudinal section, and
103, showing the movable coil. In the
plan, the fixed coils are represented as
clamped together, with only enou:
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Fi1c. 104
Thomson Inclined-Coil Alternating Current Ammeter

seen to give all the requirements of a
wattmeter. A field of force is set up
proportional to the main current, and the
current driven through the shunt is pro-
portional to the voltage. A torque re-
sults proportional to the product of these
two factors, and this product represents
the watts. A further extension of this
sort of instrument will be discussed under
the head of recording meters.

Voltmeters for very high tension alter-
nating currents are not often connected
directly to the service wires. Too great
and unnecessary personal danger would
be involved, so the simple means of
transforming a high voltage to a conven-
iently low one is made use of. ¢ Poten-
tial "’ transformers insulated with all the
care desired, are put across the main cir-
cuit, so that a secondary current only is
led to the instrument. Although the
scale purports to show the full voltage,
the facts are that a low one, proportional
to the main, is really the active one.
Likewise, in the case of the ammeter,
just the same objection to the high
potential being brought to the front of
the switchboard still holds, so “ current”
transformers are put in series at a safe
point, and a low voltage current, propor-
tional to the main current, arrives at the
indicating part of instrument.

Shunts, such as are successfully used
with direct currents, are not appropriate
for alternating currents. Errors due to
inductance in the shunts or in the mov-
able coils themselves interfere with the
accuracy of the readings, and happily,
the use of the little transformers just men-
tioned solves the question of measuring
large currents in a much more satis-
factory manner.

Google

Some alternating current instruments
have iron within their coils, and are use-
ful where a high degree of accuracy is
not essential. One of the best examples
of this construction is the Thomson
“inclined-coil ” type. A sectional view
of the ammeter is given in Figure 104,
A coil of coarse wire, A, is fastened in a
position at an angle of 45 with the base,
and tipping directly towards the scale; a
vertical spindle of non-magnetic material
extends through the opening in the coil,
and terminates in steel points resting in
jewelled bearings; on this spindle, and
at the centre of coil is a piece of soft
iron, a, itsclf fixed at an angle of 45°;
a pointer, b, is attached in the ordinary
manner, and a single spiral spring, s,
serves to give the mechanical reaction.

When current flows in the coil, lines of
force are set up, and the bit of iron tries
to set itself along the direction of these
lines. To accomplish this considerable
rotation is necessary, and the result is a
surprisingly long range of movement of
the pointer. Such a construction, how-
ever, is not free from errors due to varia-
tions of wave form and frequency. The
voltmeter made in this manner is especial-
ly affected by these causes, and recourse
has been taken to the use of an obiquely
pivoted fine wire coil with double hair
springs for the electrical circuit, as in the
case of the dynamometer type. Watt-
meters are also made on the inclined coil
principle, the fixed coil being of coarse
and the movable of fine wire as before.

One of the most interesting and prac-
tical applications of the electro-dynamo-
meter principle is in the construction of
rccording wattmeters. Not a little of
the popularity of electric lights and
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Fi1:6. 105
Thomson Recording Wattmeter

power has been due to the accuracy with
which a customer’s supply can be meas-
ured. Added to the accuracy of the
meters is their moderate cost and their
freedom from climatic or other external
influences.

The most common form of the meter,
and readily recognizable from its adoption
of familiar parts, is that of Prof. Thomson.
A perspective view of one is given in
Figure 105, and a diagrammatic yet some-
what constructional view in Figure 106.
Two fixed coils, B-B’, are wound of coarse
wire and connected in the main circuit ;
a hollow frame of paper is wound with
fine wire, like any drum armature, and
has its various loops attached to a tiny
commutator, e, having silver segments ;
the brushes, d, are silver tipped. This
armature is seen at A between the fixed
coils. Its shaft is supported on jewelled
bearings, and carries a worm at the top
for actuating the train .of indicating
wheels, and at the bottom a copper disc,

f, that is closely embraced by three re-
tarding permanent magnets, In series

with the armature winding is an external
non-inductive resistance, R, experiment-
ally determined for each instrument, and
usually also a sniall coil of wire, in this
same circuit, is placed within the field
coil ; the function of this latter is to give
a small torque to neutralize the friction
of the pivots and brushes. It is seen

Google
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that the combination gives a torque pro-
portional to the load, and the dragging
action of the permanent magnets in pro-
ducing eddy currents in the disc holds
the speed proportional to the torque.

Soeme appreciable cnergy is consumed
in the operation of such meters, for the
shunt coil and winding represent a con-
tinual leak, and that of course a customer
eventually pays for in the established
rates.

Another form of recording meter that
has lately come into prominence, due not
so much to its accuracy as to its cheap-
ness, is dependent upon the principle of
the induction motor, and is commonly
denoted as the “induction ” meter. Dif-
fering from the other type, it has iron in
its magnetic circuit, therefore introducing
errors due to hysteresis and change of
permeability under differing degrees of
magnetic flux. At best the driving
torque is very feeble, so the disc is made
small and of aluminum, and in the entire
absence of friction of brushes the disc
actually rotates at a speed proportional
to the {oad. The principle is that eddy
currents are induced in the disc by the
alternating flux of the fixed electromag-
nets, and at a time just right to be acted
upon by a second flux from another part
of the magnetic system and thus produce
an actual torque. The explanation is at-
tended with some difficulty, and involves
some of the most fundamental phenome-
na of transformer action.

The actual arrangement of the parts
can be gathered from reference to Figure

107. In the clevation is seen a stack of
®
R
d
smain '4 2o load
B \ 8% C
Ny N
| 4
—— —H
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. '\/‘. g
-—mam ;*_m
- [+
4
M
Fi1G. 106

Diagrammatic View of Thomson Recording Wattmeter
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sheet iron, in the shape of a letter E,
with poles at B, A, and B’; another stack
is close to these poles, and in the narrow
crevasse between them the disc revolves.

Pole A is wound with fine wire, and
while it has a high self-induction in itself,
it is put in series with sufficient other in-
ductive winding so as to be connected
without danger, or much loss, dircctly
across the mains. Therefore a current
flows through this winding proportional
to the voltage of the supply circuit.
Further, in consequence ot the highly
inductive character of this circuit, its
current lags approximately 90 behind the
phase of the volts. A flux of lines of
force through A induces eddy currents
in the disc, at a given instant being repre-
sented by circles L, and by the principles
of induction the maximum value of these
eddy currents lags 90° behind the current
in this coil. The poles B and B’ are
wound with a few turns only of coarse
wire and included directly in the main
circuit ; in consequence of the fewness
of these turns there is only a very small
lag of its current. There is therefore a
flux of lines of force through these poles
just in time to experience the eddy cur-
rents in the disc, and, by the principles
illustrated in Figures 29 and 30 of Chap-
ter VII,, to exert on the metal that con-
veys them a rotative torque. Likewise
the flux through poles B and B’ produces
eddy currents that could be represented
by circles drawn around the poles as cen-
tres, and flowing under pole A at justthe
right time to be acted upon by the flux
emanating from that pole.  In case there
is inductance in the load measured by
such a meter, the currents in coils B and
B’ will lag to such an extent as to dimin-
ish the effectiveness of the torque, and
the disc will properly rotate slower. If
the current lags in the main circuit by
nearly 90° there will be almost entire ab-
sence of current in the disc when there
is flux from the poles, and conscquently
no rotation will be possible. In regular
operation there is a “dragging” perma-
nent magnet on the other side of the
spindle for producing eddy currents of its
own, and retarding the rotation just as in
the case of the motor-meter.

The induction meter will run on alter-
nating currents only, while the other sort
is equally adapted for both direct and
alternating.
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In the most recent types of motor
meters attempts have been made to in-
crease the accuracy and sensitiveness by
reducing the friction losses ; thearmature
coils arc wound open instead of being
upon a paper core, and, imitating the his-
toric Thomson-Houston arc dynamo, are
made circular in shape. Minimum
weight and good ventilation arc thereby
secured, and by making the commutator
only onc-tenth of an inch instead of
a quarter in diameter, the friction of
brushes is diminished. The segments
of the commutator are merely stuck to
the spindle with very adhesive varnish.

Transportation over the South Amer-
ican mountains is so difficult that the
coal imported into Bolivia for the rail-
ways' own use costs about $30 a ton.
Abundant timber grows in the mountains
within fifty miles of La Paz, but trans-
portation is so difficult that trolley poles
and lumber for building operations are
brought from Oregon, a distance of
thousands of miles.

W ith an outfit consisting of an electric
stove, an electric chafing dish and an
electric coffee percolator or a teakettle, a
family of two or three can keep house
with comfort and reasonable econ-
omy.
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How to Construct a BooKcase

RALPH F. WINDOES

The book case shown in the following
figures is one of very simple construc-
tion. Itis made of quarter sawed oak,
and any man or boy at all familiar with
tools can very easily produce one. In
selecting the wood, be very careful to
see that it is entirely free l?;-om cracks,
and that the wood 1s not the least bit
warped. The lumber should be ordered
as follows :

4 pieces 3’ 2}"x1}"x1}"
2 pieces 2 104" x 1}" x 4"
3 pieces 1V 94" x1}"x %’
4 pieces 1/ 104" x 84" x "
1 piece 17 9" x14"x %"
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Saw and plane it to the dimensions
given in the figures, and it is ready to
put together. Be careful in putting the
screws in, that you do not split the wood,
as oak is very brittle. Use 13" round
headed blue steel screws for the corner
posts and #” for the side strips and the top
strip on the back, lettered A. The shelf
cleats, B, can be nailed in place, as they
will not show after the case is put in use.

Stain the entire piece and varnish.
Another good way to finish it is to stain
and wax with some good prepared wax,
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a number of brands of which are now on
the market. An excellent oak stain can
be made by mixing lamp black and wood
alcohol, and applying to the piece with a
brush. After letting it stand a very
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short time, rub it with a dry cloth, and
then apply the wax or varnish.

Louis Grouch (having trouble with the
operator) — Hello! Hello! What's the
matter! Is there some fool at the end
of this wire?”

Operator — “ Not at this end.”

— Operating Bulletin.

The yearly production of aluminum is
estimated at 10,000,000 ]bs.
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of obtaining or sending communications.
She is in “wireless’ as in other senses
the Queen of the Ocean. If she desires
to speak to any station, no matter if that
station is already in touch with some
other ship or land station, her wishes
must be accepted. She can “cut in”
or ““cut out ’ at her own sweet will. If,
too, a half dozen different ships or sta-
tions are endeavoring to talk to her, she
can make her selection from among
these, and assign the rest their order of
precedence. In other words, she is the
wireless autocrat from whose decision
there is no appeal.

All space is supposed to be permeated
by an immaterial fluid called the univer-
sal ether. This ether is found in the
interior of solid bodies as well as where
these bodies are not. Invisible as air,
and infinitely more elusive, it has been a
question among some whether or not
ether is matter. Apparently it does not
gravitate, and it does not directly appeal
to any of our senses. Still, it is much
easier to assume its presence every-
where than to deny its existence any-
where. The familiar experiment of the

sealed glass tube which surrounds a-

vacuum as perfect as human ingenuity
can obtain would seem to prove the
actuality of ether. It has been shown
experimentally that while sound cannot
move across the interior of this tube b
reason of lack of air, light passes throug
it and so, too, do radiant heat and gravi-
tational force. If it is true that these
last activities cannot be transmitted
through absolutely empty space, then
something must so transmit them.
Furthermore, these activities are sent
at definite speeds with the aid of the
something, which is called the ether.

An electrical discharge, such as is
brought about by certain of the Marconi
instruments, causes undulations in the
ether which are known as Hertzian
waves and which have the property of
promulgating themselves in all directions
in accordance with recognized laws.
When they come in contact with an
appropriate receiver, a portion of them
can be caught by the latter and made to
record themselves on the human ear
through the medium of the telephone, or
on paper by an inking or printing device.

Some claim that there is no connec-
tion between the ‘splash ” made in the
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ether by a Marconian discharge on the
one hand, and a true electrical disturb-
ance on the other, but that such dis-
charge sets up an ethereal disturbance
which results in waves being sent
through the mysterious, all-prevading
substance, but that these waves are
totally distinct from an electrical mani-
festation proper. Yet for the purpose
of both receiving and sending, a station
must have an * earth wire,” so as to per-
mit of what is apparently the completion
of the electric circuit. Hence it is that
the antennas or elevated wires on the
sending ship or land station throb their
waves across space to the receiving an-
tennas, from which they escape via the
“earth” into the water and go back to
the sending ship. This would seem to
prove that the Hertzian waves are elec-
trical impulses of a comparatively ob-
scure form, and that they are not merely
ether disturbances brought into existence
by electrical bursts or discharges. How-
ever, like a good many other matters
connected with ‘‘wireless,” the question
is still in dispute.

The devices that catch or send the
“waves”’ are the elevated wires or
antennas, which, with their supporting
poles or masts, are the most striking
features of a Marconi or other wireless
station — that is, as far as outside ap-
pearances are concerned. There are
more than half a dozen kinds of anten-
nas, including the single wire, the mul-
tiple wire, the cylindrical, harp, fan and
inverted cones, each one of which is
named from the shape which it assumes.
That on board the big liner is of a com-
paratively simple nature and is known as
the ¢ T-aerial,” taking its name from two
phosphor-bronze wires, each five hundred
feet in length — one thousand feet in all.
These wires go from mast to mast, of
which the Lusitania has two, hollow and
made of steel. The wire is one-quarter
of an inch in diameter. It is taken
down at the termination of each trip and
carefully gone over by the naked hand
of the chief operator for the purpose of
ascertaining whether the elements have
caused a break in the smooth surface
that is essential in order to obtain perfect
sending and receiving. Also, owing to
the proximity of the funnels, there is
always a possibility of a burn on the
wire from drifting red-hot cinders. All
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every affair of life seems to be an essen-
tial, it follows that the chances of sur-
vival on the part of the coherer are but
poor. There are various types of elec-
tromagnetic receivers, but the one on
the big steamer is the most sensitive.
It is the result of the genius of Marconi
and of some of his colleagues, and is
totally different in both construction and
principle from the coherer of older days.
Instructions for making may be found in
the ELEcCTRICIAN AND MEcHANIC for
July, 1907. It consists of a flexible,
end}lless band of iron wires which is
steadily and unceasingly driven by clock
~work over grooved ebonite wheels.
Midway between, and on a line with the
lower edges of these wheels, is a glass
tube which is wound about with insu-
lated wire, one end of which leads to the
antennas and the other to ‘earth.”
Thus we have a little induction coil in
which the moving band of iron is the
core, the insulated wire just mentioned
the “primary,” while a ‘secondary”
winding is made perpendicularly over the
tube, the ends of which winding are con-
nected to a telephone receiver.

Above the tube and on either side of
the ‘secondary” are two fixed, perma-
nent but adjustable horseshoe magnets.
These are so arranged with regard to
strength and direction of polarity that
the band of iron emerges from the tube
with its internal magnetism reversed in
an opposite direction to that which it
— the magnetism —occupied when it
entered. The sensitiveness of the ap-
paratus is increased by the aid of the
constantly renewed magnetic instability
in theiron band or core, under the action
of the permanent magnets. Hence it is
that the person using the telephone is able
to detect sounds which would be other-
wise almost lost to the auditory nerve.
This means that the distance at which
an operator can send or receive a mes-
sage is vastly increased — a point of the
utmost importance in the case of ‘ wire-
less.”

This receiver can be worked inde-
pendently of the ¢ tuner ” if necessary.
The <tuner” is a device which, of
itself, would make the Lusitania’s Mar-
coni outfit unique and distinctive, inas-
much as it is not to be found in any
other station afloat or ashore. The
“tuner ” plays an important part in the
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economy of “advanced wireless.”” The
waves brought into force by the Marconi
operator resemble those of sound, In
that they wiil only cause a response in a
body which is fitted to give off the same
number of oscillations or vibrations per
second which they themselves possess.
Unless, therefore, a receiving station 1s
“tuned to” or normally gives out the
same number of waves per second as
the sending station, a Babel of sound
of an unintelligible nature results.
More than that, if a receiving station is
in “tune-accord” with two or half a
dozen stations which are desirous of
sending different messages, the receiv-
ing operator will be deluged with a flood
of noises each of which confuses the
others. In most cases, a ship to which
two or more messages by different sta-
tions are being sent manages to shut off
that one or those with which it is in tune
to which it does not wish to speak. But
this kind of thing has its manifest disad-
vantages, as for instance the inability to
communicate with those other stations
which are tuned up to, or down to, a
given wave length.

But the apparatus on board the big
liner does away with practically all the
inconveniences alluded to. With the as-
sistance of her ‘tuner,” she can not
only get into connection with any station
on sea or land, but she can shut out
those other stations that would com-
municate with her, no matter what the
“tune” of these may be. In other
words, she can isolate herself and, ina
sense, the station with which she is de-
sirous of communicating. A half dozen
ships may be violently signaling their
desire to speak with her, but these she
can ignore, and after having obtained
the “pitch "’ of the craft with which she
wishes to converse, she can becom € en-
tirely oblivious of all others.

The external appearance of the tuner
is that of three cylindrical discs con-
nected by a four-way switch. On the
right hand side of the case which Tholds
the apparatus, externally and in fromt, is
an arrangement by means of which the
lengths of the incoming waves camn
ascertained. On the left hand side, and
also externally, is an apparatus Wwhich
informs the operator of the number o
micro-henries or breadth of such wave.
With the assistance of these two deVie
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nished by a dynamo, a storage battery
or a series of primary cells, into the kind
desired by means of an induction or
Ruhmkorff coil, as it is usually called.
The result of sending a current of ¢ ordi-

nary " electricity through the coil greatly -

increases its ‘ potential.” In other
words there is a tremendous enlargement
of the voltage of the current. Thus, for
example, the Lusitania’s dynamos yield
a current of a comparatively few volts ;
but after it has been *intensified’’ by
the induction coil or coils of her wireless
apparatus, its potential may run up to
anywhere from 90,000 to 100,000 volts.
This high potential seems to be requisite
in order to bring about the needed
“splash " in the ether.

There is an enormous waste of energy
involved in sending or receiving under
current conditions. Thus it has been
calculated that only one part in five mil-
lion six hundred and fifty-five thousand
of the power or electromotive force
liberated by the sending antennas is
picked up by the receiving apparatus.

The term ** ordinary messages ” is used
when the station with which the Lusita-
nia is conversing is distant, say a hun-
dred and fifty miles. Beyond that space,
however, *power” is brought into play.
This “power " is supplied from a special
apparatus which is hardly to be found at
an{_ station outside of the big steamer.

he machine room in which this
‘“power"” is obtained is simply crammed
with the devices needed for producing
the current. Within are a ¢‘ converter,”
two ten-inch induction coils, a switch-
board, condensers, oscillators and a whole
array of apparatus which has to do with
the *“ tuning "’ apparatus, with the aid of
all of which it is possible to transmit
with ease and certainty to the distances
quoted.

Because of the intensity of the spark
that emanates from the apparatus in the
machine room, as well as in the case of
the induction coil used for ordinary pur-
poses, it has been found necessary to
have a thick *“casing’ over the dis-
charging rods of the coils, so as to
minimize the noise and reduce the optical
dangers which result from the flashes
of light.

It is a curious thing that daylight,
and bright sunny weather in particular,
interfere greatly with the sending of

Google

ELECTRICIAN AND MECHANIC

wireless messages. The theory is that
the sunlight forms a kind of invisible fog
through which the oscillations have difh-
culty in passing. Dark, still nights are
the i1deal weather for “ wireless,” and it
is at such times that phenomenal signal-
ing has been chiefly done. The Lusitania
with her high-power apparatus in action
can converse from five hundred to a
thousand miles, provided always that she
attempts to do so at night. In the day-
time, however, her sending, and for that
matter, receiving area, is cut down.

While the Lusitania can isolate her-
self through the means of her ¢ tuner”
as far as any other ‘station” is con-
cerned, yet she is not quite exempt from
the annoyance that arises from atmos-
pheric static electricity. It is this same
electricity that is one of the chief
troubles of the Marconi operator on sea
and land—especially the former.

This form of electricity or ¢ X,” as it
is known to the men whom it troubles,
seems to be subject to no laws and
makes its presence known at most inop-
portune moments. Especially is this
true of those ships equipped with the
older form of wireless apparatus, with
which ¢ X appears to do very much as
it pleases. Its * tone’ or pitch is some-
what low. Beginning with a sort of
whine, it gradually increases in force
until it terminates with a “cough” or
*“sneeze.” Sometimes it breaks right
into a sentence that is being received,
with the result that the operator loses a
number of words equal to the length of
the mysterious discharge.  Because
mainly of this atmospheric electricity,
and because too of possible dangers from
thunderstorms, every Marconi station is
equipped with “a triple node stopper”
by which all risks from the latter, and 2
good deal of annoyance from the former,
are eliminated.

The electrical condition of the atmos-
phere is responsible for a good many

- freakish occurrences on the part of

“wireless.” Sometimes messages which
are intended for a station comparatively
close at hand go astray. For instance,
an operator on the steamship Min-
neapolis sent a message to the captain of
the steamship Etruria relative to the
weather and so forth. The distance be-
tween the two ships was about seventy-
five or eighty miles. But the message
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was received and read and printed on the
steamship Carpathia—over one thou-
sand miles away from the Minneapolis.
What makes this matter peculiarly re-
markable is the printing, for the inking
arrangement works with the coherer and .
this instrument is not supposed to receive
over very long distances, much less print
that which it receives. Under other
atmospheric conditions, one who has the
telephone to his ear will not infrequently
hear a few words from a far-distant
station roll out like a drum-beat, only to
die away as suddenly as they came into
existence. It is also on record that
sometimes the atmospheric electricity
will shape itself into a word or parts of
words, or even suggest a fragment of a
sentence. But the seasoned operator
ignores all this, for in the first stages of
his work, he learns to differentiate true
“wireless "’ sounds from those that are
due to meteorological environment or
temporary atmospheric conditions.

The fact that the Lusitania is com-
paratively free from such interference,
marks an important advance in the per-
fecting of the system. Her apparatus,
to the end of eliminating “X,” and es-
pecially her ‘“tuner,” have worked ad-
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mirably. The personal experiments of
the chief Marconi officer on the liner
have done much to solve the problem in
question. By a re-arrangement of the
“legs”’ of the antennas he has discovered
that the interruptions of “ X ' may be
reduced at least fifty per cent., and this,
too, in the face of the current reduction
of the noises ‘by the other means cited.

After January 1, 1908, and in accord-
ance with a recent edict promulgated by
the International Wireless Convention,
every wireless ¢station,”” no matter
where or to whom belonging, must be in
a position to communicate with every
other ¢station” within its range. At the
present, Marconi stations can communi-
cate only with stations belonging to the
same corporation. The new rule, how-
ever, will alter all this. In the future,
the domain of the air, from an eletcrical
standpoint, will not only be open to all,
but in addition, there will be no such
thing as a monopoly of it for the purpose
of sending or receiving aerograms.
Under that same rule, too, all stations
must be equipped with apparatus which
will enable the use of a *“ wave-length”
of two thousand feet — neither more
nor less. — Van Norden Magazine.

New Jersey Man’s Orthopter

George H. Robbins of Newark, N.J.,
is building a flying machine on the plan
of a tricycle. )i‘he ship will be operated
by foot pedals. It will be thirty-five feet
long and attached to it will be aluminum
wings, arch shaped, each twelve feet
wide and twenty-five feet long. One
motion of the pedals, Robbins says, will
give double action to each wing, and the
flight of the machine will be controlled
by wires leading from the handlebars to
the ends of each wing, which will be
flexible and act as steering propellers.
There will be a strip of aluminum three
feet wide on an arch over the centre of
the machine, by which the operator may
turn the machine into a parachute.

The electric transmission of energy
is synonymous with electrical engi-
neering, says Mr. B. A. Behrend, in
“Cassier’s Magazine.” It received its
first practical demonstration by the
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transmission of 50 h.p. over a distance
of five miles to the town of Soleure, in
Switzerland. The success of small
plants has inspired electrical engineers
with confidence. Long strides have
been taken during these twenty years.
The world beheld with wonder the
transmission of 300 h.p. over a dis-
tance of 125 miles on the occasion of
the Electric Exhibition at Frankfort-
on-the-Main, in 1891. Shortly after-
wards the water power of the Niagara
River was turned to account, the
power being transmitted from the falls
to Buffalo and other towns in the
vicinity. Now, the power of the falls
has reached the heart of the State of
New York, as far as the city of Syra-
cuse. The power of Shawinigan Falls
is transmitted over a distance of eightv
miles to Montreal, and the country
west of the Rocky Mountains to the
Pacific coast is covered with high-
potential transmission lines of far
greater length than those of the East.
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The Induction Motor as a Phase Converter

C. C. BATCHELDER

Converting from one polyphase system
to another having a different number of
phases is a problem which can always be
solved by the use of transformers, since
in the original system there must be
two components of electromotive force
in quadrature, and by varying the values
of these components a resultant of any
desired phase can be obtained; but a sin-
gle phase system cannot be converted into
a polyphase system by such simple appa-
ratus, because the quadrature component
must be supplied by some auxiliary
means.

Also since the energy flow is pulsating
in a single phase and steady in a poly-
phase system, conversion from the for-
mer to the latter requires apparatus
which can store energy while the single
phase input exceeds the polyphase out-
put, and give up this energy into the
polyphase system during that part of the
cycle when the input falls below the out-
put. In phase splitting devices employ-
ing inductance or capacity, an electro-
motive force in quadrature with the im-
pressed electromotive force is obtained
from the reactive drop of the current
flowing through an inductive winding,
or into a condenser, as the case may be;
and the necessary cnergy is stored as

9

. 21, .
magnetic energy,————2 , in the core of the
E2C

winding, or as electrostatic energy, 5

in the dielectric of the condenser; but
such devices are inefficient and costly
and are used only for such intermittent
work as starting single-phase motors.
The requirements are more satisfactorily
met by induction and synchronous mo-
tors, which, by means of their rotating
magnetic fields, can supply the electro-
motive forces and currents displaced in
phase from those of the primary system,
and can receive kinetic energy into their
rotating parts and return this to the sys-
tem as clectrical energy when needed.
Such machines are known as phase con-
verters.

The possible use of the induction mo-
tor as a phasc converter depends upon
the fact, that the magnetic conditions
existing in the single phase induction mo-

Google

tor when running near synchronism ap-
proach those of the polyphase motor:
that is, the field of the single phase mo-
tor has two components approximately
in quadrature as to time and space. So
if a motor having a polyphase primary
winding be run single phase, there will
be induced in the “idle” windings elec-
tromotive forces which are dependent in
phase upon the angular displacement of
these windings from the primary phase;
thus, a three phase motor when run sin-
gle phase gives three phase electromo-
tive force at its terminals; a two phase
motor, two phase electromotive force,
etc.

The induction motor when used in this
manner presents an instance of double
transformation, in which energy is first
transformed from one primary phase of
the motor to the secondary or armature,
and from there transformed into the oth-
er primary windings, which are known as
the tertiary windings. Since the induc-
tion motor has comparatively poor regu-
lation as a transformer, due to the una-
voidable leakage of magnetic flux in the
airgap, it is apparent that this double
transformation can be accomplished only
at the cost of appreciable loss of voltage,
so that the resulting polyphase system
must necessarily be somewhat unsymmet-
rical ; the inequality of the resulting volt-
ages depending on the self induction and
resistance of the field and armature
windings.

Graphically the phenomena may be
represented as in Figure 1. Let ¢ be
the magnetic flux interlinked with both
primariand secondary, or rotor, circuits.
Then Eq’ is the electromotive force in-
duced by the primary, which must be
overcome by an equal and opposite com-
ponent of primary impressed electromo-
tive force E;.  The quadrature magnetic
flux is represented by 2, nearly 90 de-
grees behind ¢1, and of somewhat lesser
magnitude on account of the resistance
and reactance of the rotor. The quadra-
ture flux ¢z interlinks with the secondary
and tertiary circuits, inducing in the lat-
ter the electromotive force Es. This
clectromotive force is impressed upon a
circuit whose impedance is equal to the
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sum of the internal impedance of the
winding and the impedance of the re-
ceiving circuit, and causes a current Iz to
flow. The electromotive force consumed
in forcing this current through the inter-
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nal impedance is the resultant of the
electromotive force IsRg required to
overcome the resistance, and which is in
phase with the current and the electro-
motive force I2X2 required to overcome
the reactance, and which leads the cur-
rent by 90 degrees. Theresultant inter-
nal drop 12Z2 when subtracted from the
induced electromotive force Ej gives Eo’,
the electromotive force at the terminals
of the receiving circuit.

The magnetomotive force required to
produce the flux ¢2 is Im, which leads
the flux by the angle 4, the angle of hy-
steretic advance. The magnetomotive
force of the tertiary winding is Isng, n2
being the number ‘of turns In the wind-
ing. The magnetomotive force of the
secondary will be of such magnitude and
phase that when combined with the ter-
tiary magnetomotive force, the resultant
will be Im; this is therefore represented
by I'n".  The effect of this magnetomo-
tive force on the primary is that of an
equal magnetomotive force I’'n’ 90 de-
grees ahead of I"n” in time and space.
The phase of this magnetomotive force
I'n’ has been determined from the stand-
point of the machine acting as a genera-
tor; if, therefore, we reverse it, it will
represent the magnetomotive force of
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the secondary as referred to the primary,
as an input or motor phase. So revers-
ing a second time to obtain the primary
balancing magnetomotive force, we have
I'n” as the component of the primary
magnetomotive force required to over-
come that of the secondary. IMisthe
magnetomotive force required to produce
the main flux ¢4, therefore the total pri-
mary magnetomotive force is In.  Since,
as shown in the diagram, the tertiary
magnetomotive force Iong was drawn
equal to Iy, and since in all practical mo-
tors the number of turns in the tertiar
equals the number in the primary, In=I,
the primary current. The primary re-
sistance and reactance must be overcome
in forcing this current through the pri-
mary winding, and this requires the com-
ponents of impressed electromotive force
IR in phase with, and IX 90 degrees
ahead of the current. Adding the result-
ant of these, IZ, to the electromotive
force required to overcome the primary
induced electromotive force Ei, we ob-
tain E as the primary impressed electro-
motive force. The electromotive forces
of the quarter phase system are E’ and
E” in Figure 2, E’ being the reverse of
E in Figure 1, since the latter was plot-
ted when considering the machine as a
motor.

4

L

f ”

FiG. 2

The phase converter is the equivalent
in its clectrical and magnetic quantities
to a divided circuit represented diagram-
atically in Figure 3, where Ry and Xi
are the primary resistance and reactance
respectively, Re and Xz the secondary
resistance and reactance, and Rg and Xg
the same quantities for the tertiary. Y;
is the primary exciting admittance, Yo
the quadrature exciting admittance, and
Y3 the admittance of the receiving cir-
cuit. Then if Iy, Is and I3 are the cur-
rents in the respective branches, the to-
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tal current input I is Iy + I» + I3 added
vectorially.

Let E = voltage impressed on motor,
E, = voltage across Y;, E2 across Ya
and Eg across Yj.

Then, vectorially

I=11+ 1+ I3y
=E1Y1 + E2Y2 + EgYa
Eg = Eg + I3Z4
Ei=E: + (I2 + 13) Zo
E=E1+(11+12+13) VA (1)

The value of the resultant voltages in

the case of a three phase motor is made

A S A
v% 5% ’s%

FiG. 3

clearer by a further study of the vector
diagram of the quantities involved. Let
a voltage E be impressed on the primary
phase of such a phase converter (Figure 4).
Then a magnetizing current I will flow
in the winding. The impedance drop
due to this current is IZ, so the voltage
induced in the winding is represented by
E’. Now the quadrature voltage is 90
degrees behind the Znduced voltage,
therefore it is somewhat less than 90 de-
grees behind the impressed voltage, and
the voltage triangle will be somewhat
distorted, as shown in Figure 5, even
with noload on the tertiary phases. Now
as the machine is loaded the current I
shifts more and more toward the induced
voltage E’, and this throws the impressed
voltage ahead of EE. This is equivalent
to increasing the angle g, and it is evi-
dent that at some value of the current,

1

R Iz

!

£
x
Fie. 4

a, will pass through 90 degrces and the
voltage triangle will be distorted in the
opposite direction. If the load on the
machine be inductive, the current re-
quired to make a =90 degrees will evi-
dently be larger than that required if the
load be non-inductive, and the opposite is

Google

ELECTRICIAN AND MECHANIC

true if a leading current is taken from
the machine. Moreover, in the case of
large machines with small air gaps re-
quiring relatively small magnetizing cur-
rents, with a large angle of hysteretic ad-
vance, it is improbable that the im-
pressed voltage E would ever lag behind
the induced voltage E’; so that the dis-
tortion of the voltage triangle would al-
ways be in the same direction, except
when a large inductive load was drawn
from the tertiary windings. In the casc
of most small machines, however, this
change of direction of distortion is very
likely to occur.

The impedance of the tertiary phases
results in a further distortion of the elec-
tromotive force triangle. Let the volt-
ages induced in the tertiary windings and
the voltages impressed on the primary
be as shown in Figure 6; this will repre-
sent the no-load terminal voltage of the
phase converter. As the machine is
loaded up the reactance of the tertiary
will cause the terminal voltage to lag be-

Fi1G. 5

hind E3” and E3”, tending to assume the
values and phases indicated by the dot-
ted lines. Since, however, the terminals
of the two tertiary phases are connected,
and thercfore at the same potential, the
terminal voltages coincide and give a re-
sultant triangle as shown in Figure 7;
where the dotted lines represent the no-
load voltage of Figure 6, and the full
lines the voltage with load on the ma-
chine. This unbalancing can be pro-
duced only by unequal division of the
current between the two phases, so that
in a phasc converter with load the cur-
rent is unequally divided between the
two tertiary phases.

For the purpose of calculation, howev-
er, it can be assumed without introducing
serious  inaccuracy that the current di-
vides equally between the two tertiary
legs.  Under these conditions the result-
ant impedance drop in the windings, due
to the current flowing in the third line,
is equal to the product of this current and
half the impedance of one winding of the
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machine, since the current in one leg
cquals the current in the third line
divided by the /3, and the drop in one leg

must be multiplied by %to give the

resultant drop at right angles to the im-
pressed primary voltage : that is, if I=

current in third line. = current in

V3

I
and 3
—\,;-3— = resultant

quarterphase drop = —I2£

cach leg of winding, X (impe-

dance of one phase) X

Fi1G. 6

This expression is slightly inaccurate
since it assumes a balanced electromotive
force triangle ; i.e., an angle of 120 de-
grees between the currents in the two
legs ; but since the error is proportional
to the cosine of" the angle of variation,
and not to the angle itself, it is not of
very great magnitude. :

herefore, to calculate the resultant
terminal voltages under varying condi-
tions of load in the case of a three phase
machine, we can proceed as indicated in
equation (1) by using for Z, the primary
impedance, % the impedance of one
phase of the winding, and for Zg,
the tertiary impedance, § the impedance
“of one coil; and in the case of a two
phase motor, by using the actual impe-
dance of one phase for both Z; and Zs.
The angle between the primary im-
pressed and the resultant displaced elec-
tromotive forces will be 90 degrees 4+
the angle between the primary impressed
and primary induced electromotive forces
+ sin -1 (tertiary reactive drop divided by
resultant terminal electromotive forces),
the latter quantity being represented
vectorially by a line from the centre of
the primary impressed eclectromotive

Google

299

force, or base line, to the apex of the
electromotive force triangle. In the
three phase electromotive force triangle
the actual quadrature voltage plotted
must be the calculated quadrature volt-
age multiplied by .866.

In the foregoing analysis the motor
slip has been neglected, but its effect on
the results is insignificant, as in any
practical case it is very small. It actsto
reduce the effective quadrature electro-
motive force in proportion to the cosine
of the slip, expressed in electrical de-
grees; and even for a slip of one tenth
this would only reduce the voltage by
about one per cent. The slip of a phase
converter is not dependent directly on
the power output, but upon the power
factor as well, as the slip i1s proportional
to the current in the rotor. Thus for
small outputs at low power factors, the
slip may be as large as for high outputs
at high power factors, since the copper
loss in the rotor may be as high in the
first case as in the second.

The phase converter does not “fall out
of step’” as an induction motor does,
when it passes beyond its point of maxi-
mum torque, but 1t has the same power
characteristics as other induction ma-
chines, limiting it to a definite maximum

Fi16. 7

output. However, when running from
a single phase system of large capacity,
this limit to the output of the phase con-
verter docs not limit the input to the re-
ceiving system, as after the maximum
output of the converter is exceeded, the
apparatus running from it will merely
draw more heavily upon the single-phase
supply system, and continue running, al-
though under conditions of greatly dis-
torted impressed electromotive force.
The curve Figure 8 shows the results
of the above calculations applied to a 600
h.p. 1150 volt quarter phase motor run as
a phase converter, and gives a good idea
of what can be expected from commer
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Making and Fixing Electric Bells and Batteries—Concluded

BY M. COLE

Fixing Push to Wall. Where there
is woodwork or lath and plaster there is no
difficulty, as it merely requires screwing
on, but fixing to a plastered brick wall
will be found more difficult, as the nails
or screws do not hold well. If there is
any wall paper to match that upon the
wall the job is much easier, but when the
push has to cover all the fitting, greater
care must be used, and a large sized push
will be required. To fit, cut away the
plaster with an old chisel till the bricks
are reached. The hole need not be more
than two inches square, and should be
larger at the bottom than the surface.
Provide a piece of wood smaller than
the hole, and of the thickness of the
plaster, which should also be bevelled to
hold better. After removing any loose
plaster from the hole, wet the plaster,
and having inserted the piece of wood,
fill up with plaster of paris mixed with
water to a paste. If the plaster of the
wall is not wetted, the plaster of paris
will not set properly. When the job is
dry, the push can be screwed to the in-
serted wood. This method is both easier
and better than the usual way of plugging
the wall.

Several Pushes to One Bell. There is
no difficulty in doing this. The bell and
battery should be placed close together,
and no push between them. The two con-
ductors, one from the bell, the other from
the battery, are joined to a push at the
most distant part, forming the main cir-
cuit. Any number of branch circuits
can be made by connecting one wire of
the branch to each of the main conduc-
tors (of course without cutting the main
conductor) at any place, and carrying
the two branch wires to the desired point
where they are united to a push. These
branch circuits may also be tapped, and
other branches taken from them. Always
fix the most distant part first to form the
main circuit, and see how the bell rings
through that length of wire. When mak-
ing branches, complete one branch before
starting another, there can then be no
confusion.

Hole in Wall, When a wire is to be
taken through an inner brick wall of a
house, there is much less difficulty than
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with an outer wall. With a long thin
bradawl or sprig-bit, try the wall by
driving the bit in with a hammer wit
gentle taps, till the sound and resistance
shows that a brick is in the way. Then
try again £ of an inch below that, and
continue till the layer of mortar between
the bricks is met with. This cannot be
more than three inches, and if the blade
of the bit is thin, the trial holes are not
noticeable. Having found the joint, the
mortar can be pierced by twisting a
screwdriver to and fro, till the crumbling
of the mortar before the end of the blade
allows the screwdriver to pass the
whole of its length through the wall. The
screwdriver must be one having a thin
round shaft, and larger at the tip than
the shaft. A bit of metal suitable for
the job is easily made.

Hanger for Battery. A board 3 in.
thick, 12 inches long, and 8 inches wide
is the proper size for this. Cut off the
two top corners and make a 3-inch hole
about 1} inches from the top, to hang
the board by. To the bottom edge nail a
strip of wood 14 in. square, or fix a board
4 inches wide by two small brackets, to
form a shelf to hold the two cells. If
only the wood strip is used, the two cells
are tied on with stout copper wire. The
bell and battery may be hung close to-
gether on a dry wall; they are then both
out of the way, yet easy to get at. This
arrangement has the disadvantage of
allowing the fluid to evaporate quickly,
but it is an easy matter to pour in water
to replace the loss from a small jug.

Testing for Faults. If a bell has
been fitted some time and stops ring-
ing, the cause is probabl%' that the
battery has run down. If of more
than one cell, take each cell and con-
nect separately to the bell, which it
should ring through short circuit, or
test the cell by taking a wire from
each.terminal and placing the ends on
the tongue; if any current passes a
peculiar taste will be experienced. If
the zincs are corroded it is best to re-
place by new ones. If bell hammer
trembles but does not sound, try ad-
justing the screw, and clean the end
of the platinum wire tip of the screw,
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also the bit on the spring. If both
bell and battery are right, try the
push, see that the surfaces that touch
when pressed are clean, and if not
scrape them. If none of these, the
fault will probably be found in the
line wire between the push and the
bell; see if a staple has been driven
in too far so as to cut the insulation.
Short circuit the bell at some point
between the push and the bell by
scraping the insulation off the two
wires for 4 inch, and connecting the
two with a bit of copper or brass. If
this rings the bell, the fault is further
away, if it does not the fault is be-
tween the test place and the bell
Scrape the ends of the wires where
they are connected to the bell, also
the surfaces of the binding screws
they touch, and screw up again. See
if the line wire is in a damp place in any
part of the circuit.

How to Make a Bell and Battery.
The following instructions show the
easiest way of making a bell and battery.
The bell is shown in Fig. 1. The parts
N, D and ] may be made of brass, the
thick parts soldered to the thin ones, as
shown in section at O. N is a bracket
to carry the electromagnet M, the end
of the core of which projects at G. Itis
shown screwed to the bracket, but will
do if riveted. The wire for the coil is 20
or 22 B.W.G,, silk covered, using about

K & D
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14 oz. for coil 14 long by 1% outside
measure. It is usually wound on a wood
bobbin, the stem of wﬁich is very thin so
as to get the wire as near as possible to
the core G. The winding must be very
even. Insome bells the bobbin is omitted
and the wire wound on the core. The
armature F is of soft iron; this and the
core should be made red-hot, and allowed
to cool slowly by burying them in hot
ashes. A piece of steel spring, EH,
reaches from the bracket D to the con-
tact screw J, and the armature F is
screwed or riveted to it. The end oppo-
site to the screw, and the screw itself, are
tipped with platinum. This is done by
drilling a hole in the screw-end and in-
serting the wire ; the tip for the spring
must be riveted to it. Thescrew ] must
be so adjusted that when F touches G
there is a small space between the two
platinum tips. The spring may be made
from steel ribbon } in. wide, or an old
watch spring, which any jeweler will sell
for a few cents. The begl may be either
screwed down by a short screw —the
hollow side being outwards — or screwed
by a long screw, using the stem of an
empty spool to raise it above the base-
board. The current enters the bell at A,
travels through the coil M, the wire Cto
D, thence along the spring E H through
contact screw J to the other terminal B.
Binding screws should be fixed to base
and the wires soldered to them.
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The core of coil is & inches thick and
14 inches long, this allows } inch to pro-
ject through the reel. Most bells are
made with two coils side by side ; in this
case the two ends of wires from inside
the coils are soldered together, and the
two outer ones treated as if they were
one coil, the coils being placed so that
the soldered ends are next to base-bracket.
Fig. 4 shows how the wires are lapped
when a horseshoe-shaped magnet is used.

Making a Battery. Fora Leclanche
cell, a flat carbon plate is required, long
-enough to project 14 inches above the
porous cup. A length of tinned wire
should be twisted three or four times
round the plate at the top end, and some
lead cast on to form a cap to the top end
of the plate, which will also protect the
wire. The lead must be well coated with
black tar paint ; the projecting wire will
form one of the terminals. The porous
cup must be steeped in melted paraffin
wax for 1 in. at the top. The carbon
plate being inserted in the jar, fill up with
a mixture of equal parts of broken carbon
{not smaller than peas) and manganese
dioxide, then pour some melted pitch on
the top to seal it, leaving two small air
holes, or insert two bits of small glass tube
for the purpose. A zinc rod must be cast
for the other pole, a wire being intro-
duced at the same time to form the other
terminal. The mold can be made by
winding several layers of brown paper on
a rod of § inch wood, on withdrawing
which a tube is left. This should be

laced in a jar and surrounded by sand.

he zinc can be melted in an iron ladle,
and must be pure. After casting it must
be amalgamated by dipping in dilute sul-
phuric acid, and while wet rubbing with
quicksilver until the surface has a coating
of it ; a rag tied to a stick should be used
for this purpose. A strip of ordinary
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sheet zinc can be used instead of the
amalgamated rod, but the effect is not
so good.

A form of cell easier to make, but not
so effective as the Leclanche, is made by
tying together with rubber bands some
carbon rods as used for arc electric lamps.
To one of these a wire is connected by a
cast lead cap — the other pole is a strip
of zinc, no porous cup being used. The
fluid required is 2 oz. of sal-ammoniac dis-
solved in one pint of water. When a
porous cell cannot be procured, a bag of
fine canvas can be used in its place, but
it is not so durable.

The simplest of all forms of cells is a
plate of copper and one of zinc in a jar
of water in which a few drops of sulphuric
acid have been poured. CAUT/ON: In
all cases where water and acid have to be
mixed, the acid must be poured slowly
into the water, NOT the water into the
acid, or an explosion will occur.

The Relay. Fig. 3. This is most
useful when the bell has to be rung
through a great length of wire. The re-
lay is an automatic push worked from a
distance. The conductors from the dis-
tant battery are attached to the terminals
A B. The magnet E attracts the arma-
ture F, which closes the circuit DL GH
J to C and allows the current from a
local battery to reach the bell. Thisis a
much better method than using great
battery power from a distance, as a ver
weak current will work a relay whic
would scarcely have any effect on a bell
at the same distance.

Converting Ordinary Clock to Electric
Alarm. The easiest way to do this is
shown at Fig 2. The hour-hand has a
strip of thin steel (painted white) soldered
to it, at the end being a small brush of
very fine brass wire. The wires from the
bell and battery are led to the two small
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ductor wires are seen brought through
one hole, and then separating are screwed
one to each of the sheet metal contact
pieces. The other two holes are for
screws for fixing the push to wall. The
wires are stripped of their insulation for
a little distance from the ends, and
scraped clean, but great care must be
used that the two wires are thoroughly
insulated from each other where they
go through the hole in the base. In
some makes of pushes there is a special
screw to hold each of the wire ends, in
others the ends of the wires are placed
under the contact piece and held down
by screws. The conductors should be
of copper 200r 22 B.W.G., cotton-covered,
and well soaked in paraffin wax for indoor
work, but where exposed to the weather
the insulator must be gutta percha. If
for very damp places, the insulation must
be indiarubber protected by tape well
parafined. For indoor work twin-wires
are much the easiest to fix.

Portable sets of bell and battery are
very useful for sick-room use, or when
travelling : for this purpose dry cells
should be used. Two of them fitted in
a box that fits them well, and the bell
screwed on the outside. The conducting
wires can be laid on the ground close to
the wall, and under the door. A few
staples will secure the wire sufficiently.

Photographic Tiles
Are a decorative use to which the
blue print process may be put. Mr.
W. H. Smith has demonstrated be-
fore the Croydon Camera club the
making of imitation Dutch tiles by its
aid. The process is cheap, and the
paper can easily be prepared at home.
The paper used should be freshly made,
and should be developed in a suitable
acid bath. The paper is first sized with
gelatine in the form of cold jelly, which
is rubbed into the paper with a pledget
of muslin until the sheet of paper lies
quite flat and damp. The sensitiser con-
sists of two solutions : (@) a 20 per cent.
solution of ferri-ammonium citrate, and
(&) a 10 per cent. solution of potassium
ferri cyanide. For use, mix together
equal parts of each. Unmixed, the solu-
tions keep well. A small quantity of
the sensitiser (about 3 drams for a sheet
26 in. by 20 in.) is poured on the freshly
sized paper, and spread evenly with a

Google

MECHANIC 305
brush improvised from a piece of cellu-
loid doubled in half with a piece of mus-
lin stretched over it. When the surface
moisture has disappeared, the paper may
be hung up to dry, after which it is ready
for printing. The sensitising must be
done by artificial light, and the reason
for doing it immediately after sizing
when the paper is damp, is that it is
much easier then to get an even coating
than when the paper is dry. Printing is
done in the usual way, and there is a
visible image. When taken from the
frame, the print is developed either in a
1 per cent. solution of hydrochloric acid,
or in a bath of acetic acid of the same
strength. The colors given by these
two baths differ. Hydrochloric acid
gives more half-tone, and so is very suit-
able for prints from hard negatives. If
the paper has been over-printed, it may
be dipped into plain water before putting
it into the acid bath. Development is
complete in a very short time, and then
the print may be hung up todry. For
making tiles the prints should be 6 in.
square, and great care should be exer-
cised in choosing suitable subjects. The
main picture need not occupy the whole
tile. Mr. Smith showed many with the
main subject occupying the centre 4 in.
square, and the inch margin with a geo-
metric design printed from a negative
cut out of black paper, and others with
the margins merely sunned down in vari-
ous ways. The print is mounted in the
ordinary manner on a 6 in. square of
card-board, and this is glued on to a
square of wood %4 in. thick. To com-
plete the tile, it is varnished with an or-
dinary white paper varnish. The tiles
may be made up into panels by having a
frame made to fit the number required
from a narrow oak picture-frame mould-
ing of a perfectly plain design. The
tiles are put into this as a picture would
be, and secured in their places with the
usual thin backing of wood. For trays,
the frame should be furnished with a
glass front to protect the face of the
tiles, which would otherwise be stained
by hot liquids.

A firm in Paris is building twelve
flying machines for sale at $6,000 each.
They will be floating over our big citics
next summer, and will soon be more
fashionable than automobiles.
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Mission Furniture Construction
1. Easy Chair

WILL B. HUNT, 2D

The art of making his own odd bits of
furniture is an accomplishment of which
any man or boy may well be proud, and
one that at some time will surely stand
him in good stead.

To those who have never done work
of this kind, or have never been taught,
it often seems a herculean task, and
rather than spoil good material by at-
tempting to build for themselves, they
buy at the furniture stores, thus doubling
the cost. But in this great age of ours,
when progress is being made by leaps
and bounds, many hitherto difficult
things have been simplified, and so it is
with furniture.

A wonderful stride toward simplicity
was made upon the advent of Mission
furniture, plans of which will appear in
the coming numbers of the ELECTRICIAN
AND MECHANIC.

These plans will enable the most in-
experienced to follow out his own ideas,
or those presented here, for when he
studies the details carefully, he will
know instantly ‘“ whichis which,” as out-
line drawings are shown, each accom-
panied by a number. This is not all,
for even though numbered, it might be
difficult to know which pieces join and so
there is shown an illustration of the
made up object with each numbered piece
in its proper place.

Could sunlight be clearer ?

Now let us make the chair as de-
picted. :

First, buy thirty-five running feet of
twelve-inch white wood or cypress (kiln
dried). Then lay out your parts on
brown paper, actual size, after which
place your pattern on your boards and
make your outline.

Next, with a saw begin to shape your
object. In some cases a key-hole saw
will be necessary. After having sawed
all your parts, begin the construction,
which should be done according to the
accompanying numbers. First take No.
1 and fit it into No. 2. Take No. 3 and
fit it into Nos. 1 and 2. Then put No.
4 into place and insert No. 5 No. 6 is
the arm. This complctes one side.
When both sides are finished insert No.
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7 and No. 8. Screw parts together as
indicated by crosses and reinforce with
plenty of glue to insure permanency.
Glue wedges into place. Where screw
heads show, sink the screws deep enough
that they may be covered by wooden
plug. 'I>},1e back may be of heavy car-
peting or burlap, or you may use three
boards, as shown by Nos. 10, 11 and 12,
set at equal distances from each other,
using Morris chair cushion for comfort
and beauty. These may be purchased
at any furniture or carpet department
store and add much to the appearance of
the chair, as they may be had in colors
to match or harmonize with the other
accessories of the room.

If burlap is used, tack it from the
back of No. 10 to the front of No. 7,
using brass headed tacks and allowing
sufficient length of goods for a comfort-
able seat.

If cushions are used, place slats
lengthwise of the seat of the chair to
form a support for them.

The woodwork may be stained any
decided shade with one of the many ex-
cellent wood finishes on sale in paint and
hardware stores.

This will be found a pretty and com-
fortable bit of furniture and has the ad-
vantage of being both useful and artistic.

Any question concerning construction
the reader may ask will be gladly
answered by the writer.

Effect of Different Explosives

Whether a high-power or a low-power
explosive is to be used in blasting, is de-
pendent largely upon the use to which
the rock is to be put, as well as upon the
strength of the rock itself. Black pow-
der, with its comparatively slow, heaving
action, is used where the material is quite
friable, as in mining coal or galena, or in
excavating shale, hardpan, and similar
material. A high-power explosive like
dynamite is invariably used in tunnel-
driving, shaft-sinking, and open-cut work
in tough rock. It cannot be used for
quarrying dimension stone, as it shatters
the rock.
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Wireless Troubles and How to Overcome Them

CHAS. OBEREM

Experimenting with home-made wire-
less telegraph apparatus possibly offers
no greater difficulties to the amateur,
than do the problems of chemistry or
photography to the beginner; but inas-
much as the great experts who are de-
veloping systems of wireless signaling
have still a number of important prob-
lems to solve, and in view of the fact
that hundreds of boys throughout the
country are experimenting with and con-
structing short-range outfits with various
degrees of success, the present article
(by one of them, 16 years old) will deal
with some of the details of construction
and operation of wireless apparatus,
from the standpoint of boys who know
very little of the theory of the art, and
who have limited facilities for making
the various devices employed.

As the construction of each new piece
of apparatus is undertaken the amateur
almost invariably fails to get the instru-
ment to perform the required functions,
or to act according to the requirements.
There are coherer troubles, aerial
troubles, ground troubles, battery
troubles, and so on until everything is
perfected. One of the first troubles an
experimenter encounters is, after making
a filings coherer, to so arrange and adjust
the decoherer that the local circuit will
make dashes as well as dots of the
Morse telegraph code. In using a filings
coherer with nickel filings, the first diffi-
culty is often caused by employing a
greasy file, or a file smeared with other
foreign matter. It is well to sce that
the file used is thoroughly clean. If
nickel filings are to be used, an ordinary
nickel coin may be used. The filings re-
quired should be deposited upon a clean
sheet of white paper, and then poured
into the glass tube as required. In
place of the metal filings, carbon par-
ticles may be used, and in fact where
telephone receivers are used the latter
are to be preferred, as they are self-
decohering.

Referring to Fig. 1 which shows relay
circuit. In adjusting the various parts
the student should make sure that the
magnets of the relay do not touch the
movable armature. By pulling a piece

Google

i}

=

|
Q0

g:, , i

TReceiving Crveorls B
us{n1 Conever

of paper between the magnets and the
armature it may be determined whether
the armature is as close as possible to
the magnets without touching. The
spring tension holding the armature
back from the coils should be as light as
possible. The platinum contact points
controlling the local circuit should be
perfectly clean, otherwise there will
be an abnormal resistance interposed
which the battery may not be able to
overcome. In adjusting the tapper or
decoherer, one must make sure that the
play of the tapper arm is not great
enough to allow the tapper to strike the
glass tube hard enough to break it, and
yet there must be movement enough to
give a steady and rapid tapping. Two
dry cells in good condition are sufficient
to operate the local circuit, and the same
amount of battery should be used in the
main, or coherer circuit.

Most amateurs very early in their ex-
periments discover that there are more
satisfactory ways of detecting Hertz
waves than by means of the filings co-
herer. Fig. 2 shows the theoretical wir-
ing of microphone detectors, usinga steel
needle placed across two sharpened
blocks of carbon, in circuit with a tele-
phone receiver and battery. Care must
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be taken not to rub the fingers over the
carbon edges, as very likely a film of
moisture or perspiration will be deposited,
which will interfere with the satisfactory
operation of the detector. Lack of
knowledge in this respect has caused
many a lad to give up in disgust. A No.
5 steel needle, free from rust, has about
the proper surface area. There are two
methods of securing the needle in place
and for providing for the correct pres-
sure of same on the carbon edges. One
is to use a small weight attached to a
silk thread, the other is to employ a per-
_ manent magnet conveniently arranged

underneath the needle and between the
carbons. If the weight is used, a lead
bullet about 32 calibre will serve the pur-
pose, and if the magnet is employed
make sure that the needle does not touch
the magnet. Fig. 2 also shows a small
rheostat in series with the telephone re-
ceiver, battery and detector, which may
have about 50 ohms resistance in steps of
5 ohms each. )

The ambitious student will naturally
undertake the construction of an electro-
lytic detector. Fig. 3 shows the con-
nections. Those boys who are constant
readers of the boys’ magazines and tech-
nical journals have seen instructions for
making electrolytic detectors.

Generally it is found that after the de-
tector has been made according to in-
structions and connected in circuit, the
resulting signals are either inaudible or
very indistinct. Although this is dis-
couraging, it is true that going after the
trouble will teach the student more points
and give him more practical knowledge
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than any other instruction possibly could.
It may be found that the acid solution
used has not the proper proportion of
acid ; there may be too great a surface of
platinum exposed to the action of the
solution ; there may be an insecure con-
nection somewhere, or the telephone re-
ceiver employed may be defective. After
every connection has been gone over
carefully, and the above hints are
observed, this detector will generally
give excellent results.

Generally speaking, the transmitter
gives very little trouble as compared with
the receiver. When an ordinary induc-
tion coil is used which gives a half inch,
one inch or longer spark, the radiation is
satisfactory when a short fat spark is
obtained between the secondary termi-
nals, and when the aerial wire employed
is of suitable height to cover the distance
between the stations concerned.

It is especially essential that the ama-
teur wireless te?;graph experimenter be-
come proficient with the Morse code, so
that he can send plainly and receive 30
or 35 words per minute. The more ex-
pert one is, the easier it is to interpret
signals which would otherwise be unin-
telligible. There are various details
which require careful attention if wire-
less experiments are to be a success,
among which might be mentioned the
following :

Securely solder all wire joints and con-
nections.

Make sure that aerial wires are well
insulated from the ground.
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Make the best ground connections
possible.

Keep all contact points clean and
bright.

Keep the brass ball secondary termi-
nals of transmitter well polished.

Do not use oil cloth coverings for work
benches.

Use condensers across contact points
to prevent sparking.

ee that all screws and binding posts
are tight.

When heavy currents are used for
transmitter, have them properly fused.

Test all fuses to see that they are not
open.

Keep your hands and your workshop
as clean as possible.

Incandescent lamps make satisfactory
non-inductive high resistances.

Inspect dry cells frequently and re-
place the worn-out ones.

It is hoped that the readers of this
article will derive as much benefit from
its perusal as the writer has from the
notes made during two years of constant
experimenting.

Don’ts for Pattern Makers,

Which, however, are good in any shop.
They are from Woodcraft :

Don’t start a job you don’t see through,
expecting to get an inspiration as you go
along. This idea wears out the floor be-
tween your bench and the old man’s desk.

Don’t look as pleasant as a calf’s
father when the boss gives you a disa-
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greeable job. Do it cheerfully. If you
think he 1s rubbing it in, you can always
quit ; and if he really is, you had better.

Don’t pick out all the snaps for your-
self, when you have help on a job. How-
ever good you may be—

Don’t forget there are others.

Don’t despise the help of the appren-
tice on the job. He did not come in
simply to learn to varnish, so let him do
things. If he falls down, pick him up,
and—

Don’t forget you had your troubles,
and when you are a has-been, he may
help you.

Don’t take time to lay out a job, then
not use the lay-out ; properly used, it will
save time on the job.

Don't fail to stud
material and time ;
plolger money.

on't waste time setting bevels for
standard cuts that are arrangéd for on the
saw table or trimmer. A little mental
calculation and the indicator is better.

Don’t think that you know it all ; there
are other men who know a little.

Don’t do by hand that which the
machine should do, but you—

Don’t have to wait your turn at the
hand-saw to cut off a toothpick.

Don’t fail to study your machines and
how to get the most out of them, but—

Don't take liberties or long chances
with the jointer, especially when the
knives are dull ; better a few shavings
round your vise than a crippled mitt.

economy both of
th cost your em-

Railroad only 317 ft. Long

The shortest railroad in Louisiana—
probably the shortest in the United
States — runs from Burnside, on the
Yazoo & Mississippi Valley Ry., to Hou-
ma’s Landing, 317 ft. away. The rolling
stock of the road consists of an old street
car, formerly used in New Orleans. The
motive power is a pale bay mule. Capt.
P. T. Baden is owner, and the engineer is
generallfr picked from the fieldvhands of
a big plantation close by. The line is
used to convey passengers from the rail-
road station to the steamboat landing.
The distance is merely a trifle over a
block, and passengers never fail to quiz
the road and its managment, from the
president down to the driver of the mule.
No fares are collected.
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How to. Build a Sixteen-foot Launch

CARL H. CLARK

III. FrRAMING AND PLANKING.

The next step in the building is the
etting out and bending in of the frames.
hese frames are of oak andare 74 in. b

34 in. ; the stock should not be too well
- seasoned, as partly green stock bends
much more readily, and is less brittle
than perfectly dry stock. The frames
should be of sufficient length to extend
from the keel to the sheer in one piece;
they may sawed to size at the mill, saving
a large amount of labor. If a neat piece
of work is wanted the frames may be
planed and two corners on one of the wide
edges bevelled. In order to make the
frames limber they are steamed ; a piece
of iron pipe about 4 in. in diameter, and
4 feet long, with a cap on one end is ob-
tained. A few frames are put into it;
and it is filled about quarter full of water
and the end put into a fire. The boiling
water and steam will make them pliable
and easily bent. The frames are to be
bent in place 8 in. apart, centre to centre ;
there being three, equally spaced between
each two mould points. The frames
should be steamed until they are very
limber ; they may then be taken out and
bent around inside the ribbands, each in
its proper place. The end of the frame
is to be notched or bevelled where it fits
against the keel ; at each ribband a heav
cord should be tied tightly around botK
frame and ribband, or a thin screw may
be driven through the ribband into the
frame. The ends of the pairs of frames
extending above the top ribband should
be drawn together with cords, sufficiently
to preserve the same curve in the frame
as below.

As soon as the frames have “set” in
place the planking may be begun. The
best stock for planking is probably cedar,
as it is very light and durable. It is,
however, rather expensive, and is hard to
get in good clear stock. Cypress also is
a very good stock for planking, as it is
reasonable in price and easily obtainable
in clear stock and longlengths. In some
localities pine may be obtainable and is
fairly satisfactory.

The planking, as already seen, is 34 in.
thick. The stock should be ordered 17
ft. long and not less than 6 in. wide ;
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it is well to have a few boards 8 or even
10 inches wide, as owing to the curvature
of each plank a board considerably wider
than the finished plank is necessary.

In beginning the work of planking it
should first be made sure that all frames
bear evenly against the ribbands, and
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that the entire surface is ¢ fair” and
even ; any irregularities should be cor-
rected. {'he girth around each mould
from the sheer to the keel should now be
measured and divided into the same
number of equal parts; those on the No.
3 mould being about 5 in. These divi-
sions should be marked on each mould in
pencil for help in planking.

The top strake may be put on first, as
it is perhaps the easiest to fit, and will
stiffen the boat somewhat. The top edge
of this strake should be 34 in. below the
sheer line as laid out on the brown paper,
to allow for the thickness of the deck, as
the deck laps out over the top strake,
The easiest way to fit this top strake will
be to clamp one of the boards around the
boat in the proper position and mark on
it at each mould the proper point. The
board may then be taken down and a line
run through the points with the batten.
The curve is cut out and trimmed up; it
may then be fitted in place again and any
necessary alterations noted. Great care
should be taken with the top edge of this
plank, as it makes the sheer line of the
boat and it must be fair and smooth. As
soon as the upper edge is satisfactory the
width of the plank on each mould may be
laid off according to the widths marked
on the moulds ; this gives the outline of
the Jower edge, which may be run in and
cut to shape. The forward end of the
plank is now to be fitted into the rabbet
on the stem and cut to the proper bevel;
at the stern it may be allowed to run by,
to be trimmed off later. This plank
should be used as a pattern for the top
strake on the other side, saving much
fitting.

For holding planks or other pieces
temporarily some iron screw clamps will
be necessary — they . should be 6 or 8
inches across the opening so as to allow
them to be hooked around the moulds to
draw the plank up into place. About a
dozen should be provided.

The top strake can now be fastened in
place, being held firmly in place by the
clamps during the process. There are
several styles of fastenings that can be
used, according to the grade of boat it is
desired to build. In some cheap boats
nails are simply driven through the plank
into the frame; while this will answer
well enough for a heavy boat it is hardly
suitable for a light boat such as this one.
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A very good fastening may be made
with brass screws ; they should be about
114 in. long and of rather heavy wire so
as to be strong. In driving the screw
a hole of the same size as the body of
the screw is bored through the plank
and countersunk on the outside for the
head. Another hole the size at the root
of the thread is then bored into the
frame. The screw is then dipped into
lead or soap and driven up tightly. Care
must be taken not to twist off the screw
while driving. When well done, this
style of fastening is very durable and
satisfactory and is much liked by some
builders. The best form of fastening on
the whole is of copper nails and burrs.
A copper boat nail about 134 in. long is
used. A hole is bored through plank
and frame of such size that the nail may
be driven home without danger of split-
ting the frame. A small washer or burr
is then driven on the point of the nail ;
the point is then cut off leaving about
14 in. to be riveted over. A ‘“rivet set,”
a sort of hollow punch, will be found
handy for driving the burr down the
nail. Some heavy piece of iron must be
held against the head of the nail during
this work and during the riveting over
which follows. The projecting point of
the nail is riveted down on to the burr,
and not simply clinched. The parts
must all be snugly together before
riveting.

In planks of the usual width, about
5 in., a fastening should be driven about
34 in. from each edge and one in the
middle. This is repeated on each frame.
In narrower planks the middle rivet is
omitted, and in unusually wide ones four
rivets are used.

After the top strake is fastened in
place, the strake below may be fitted.
There may be considerable curvature to
this plank and other means for getting
its shape must be used. Fig. 8 shows
the method of obtaining the curvature.
A batten is prepared from a piece of
34 in. stock, 17 feet long and about 4 in.
wide, and fairly straight on the edges.
This batten, as shown in sketch“A "
is laid around the frames just below the
strake already in place, being allowed to
bend naturally; it is then clamped
lightly in place. The points where it
crosses the moulds are now marked on
the batten, and at each of these points
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the distance is measured from the upper
edge of the batten to the lower edge of
the plank above. The batten is now
taken down and laid on the board from
which the plank is to be cut. At each
mould point marked on the batten, the
distance just measured to the edge
of plank above is now laid off, as
in sketch “B.” This series of points
gives the outline of the upper edge
of the plank, which is struck in and
cut to shape. The relative widths of
this plank at the several moulds may
now be judged by reference to the spaces
marked off on them; these widths are
laid off and the shape of the plank is ob-
tained as in sketch «“C.” This edge
may then be cut out, allowing perhaps
Y% in. for fitting. The plank is now put
into place on the frame work and fitted
at the stem and wherever else necessary.
The joints between the planks should
be as close as possible all along on the
inside, but on the outside should be a
trifle open to admit the calking.

The garboard strakes should next be
fitted. These strakes do not run up to
the sterm, but will taper off and stop
somewhere near mould No. 5. As this
plank has a considerable curve and
twist, it may be well to fit a thin board
first and use it as a pattern. The gen-
eral process of fitting the garboard is the
same as above described except that a
considerable amount of fitting will be
necessary. These garboards cannot be
fastened to the frames at present, as the
heels of the frames are loose; screws
may be used and the plank fastened tem-
porarily to the moulds. At the stem
and stern all planks are fastened with
brass screws.-

It will be found convenient to fasten
each plank temporarily to the moulds
with slim screws, as it will stiffen the
whole. The next plank above the gar-
board is now fitted, and the remaining
planks may be fitted, working from the
garboard upwards and from the sheer
downwards, leaving a strake at the turn
of the bilge to be fitted last. The sev-
eral strakes should be left about the
same width at the middle of the boat,
and taper equally and evenly towards
the ends.

There will be some planks which will
not cut conveniently in one length. The
joint or ¢ butt "’ between the two parts
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of the plank should not be made ona
frame, but midway between two frames.
A piece of the plank somewhat wider
than the strake is fitted between the two
frames, and the ends of the two parts of
the plank are brought together and fas-
tened to it with screws or copper rivets.
The edges of this butt block are bevelled
on the inside. The butt in any plank
should not come near the middle of the
boat, but as near the ends as possible.
When adjacent planks have butts, these
should be placed at opposite ends of the
boat and as far as possible from any
other butt.

The heels of the frames may now be
secured ; pieces of frame about 15
inches long are steamed and bent in
across the keel and on top of the two
opposite frames. A long nail is driven
through this “ floor "’ into the keel, and
it is fastened to the frames by long
rivets driven up through plank and
frame and riveted on top of the floor.
These floors tie the two sides of the boat
together and greatly stiffen it.

When all the fastening of the planks is
com;{)]eted, the moulds may be removed
one by one, and frames and floors bent
and fastened in their places. As fast as
moulds are removed, braces must be
fastened across the boat to hold her in

sh’alpe.
he outside of the boat is now ready
for rough (f'ointing. A smoothing plane
is used and the projecting edges of the
planking planed down to a fairly smooth
fair surface. The projecting ends at the
stern are sawed off and planed down even
with the surface of the stern board. The
flat of the stem from the forefoot up
should be bevelled off to follow the line
of the plank, leaving a face about % wide
on the forward side for the stem band.
The projecting square corner of the tail
piece under the overhang also is rounded
down to follow the contour of the boat.
If the boat is being built in a cellar or
other warm place, the planking should be
given a good coat of linseed oil to pre-
vent its shrinking and opening the seams.
The boat is now ready for thedeck and
interior, which will be next described.

Build your boat now, while the weather
keeps you indoors. Then you will have
it ready for use next summer, when the
shady pools and quiet streams invite.
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Electrography, or Phototelegraphy

Sending Photographs by Wire

It is over thirty years ago now since
Willoughby, Smith, and May discovered,
more by accident than otherwise, the ex-
traordinary power possessed by the metal
selenium of varying in its electrical re-
sistance, according to the amount of light
which falls on it. These men were using
it asa resistance in laying Atlantic cables,
and its constant variability indicated be-
fore very long that its electrical proper-
ties must be subject to the influence of
light.

Professor Korn, of the Munich Uni-
versity, conceived the idea of utilizing

Fis. 1

this property for the transmission of
photographs from one place to another
some distance away, and after six or
seven years of constant research and ex-
perimental work, he has succeeded to
such an extent that photo-telegraphic
stations have now been set up in Berlin,
Munich, Paris, and London—the two lat-
ter cities being the very last to be fitted
up with an installation.

It is, of course, quite impossible to
transmit a photograph in its entirety
from one place to another, and as this is
the idea which always first presents
itself to the mind, it must be discoun-
tenanced before we examine the actual
method of transmission.

Two instruments are necessary for the
sending of an ¢ electrograph,” — the
transmitter and the receiver ; and we
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shall now describe, in as simple language
as is possible, the plan on which each is
constructed.

The transmitter consists of a glass
cylinder (ZZ, Fig. 1), round which the
film-photograph to be sent to the receiv-
ing station is wound, and this is rotated
b{ means of an electro-motor. It is en-
closed inside a wooden box, through the
front of which is an aperture containing
a small lens (S), through which rays of
light from a powerful Nernst lamp (L)
are concentrated by means of the con-
densing lens (C). ~The cylinder is re-
volved by means of an axis (R), which
has a screw thread, so that as it turns it
gradually rises in height. The result is
that consecutive tiny portions of the film
come, one after another, in front of the
lens (S), the film having a spiral motion,
and thus by degrees the whole of the
photograph passes behind
the lens (S). The pencil
of light, therefore, which
% meets the film and passes
L through it, is more or less
diminished in so doing,
according to the density
of the portion of the film which it meets.
Thus if a piece of white sky be at S, much
light will pass through the film, whilst if
a portion of a deep shadow be at S, only
a little light will get through.

Now within the cylinder is fixed a
prism (P), so arranged that all the light
which passes through the film is reflected
upwards on to MN. MN is nothing less
than the metallic selenjum “cell,”
through which the electric current is
passing which is sent to the receiving
apparatus. A special battery is used to
supply a current of two hundred volts,
and this current is first passed through
the cell (MN)and then, via the telephone
lines, is sent along to the receiving appa-
ratus. The selenium cell offers a tre-
mendous resistance to the current, but
this resistance varies with every variation
in the light which is being reflected on it
by the prism (P). It is thus at once seen
that what is senz out by the transmitting
machine is a number of successive
changes of electric current, and these
travel along the telephone wires, a hun-
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dred, or even a thousand, miles—and
these are all thatis received at the re-
ceiving station.

» Next let us consider the receiving
machine. In this, a diagrammatic idea

P
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of which is given in Fig. 2, we have a re-
volving ebonite drum (ZZ), enclosed in a
light-tight box, through the front of
which is 2 small lens (S). . On the lens
tube of S is concentrated a powerful
beam of light from a Nernst lamp (L),
by means of the condensing lens (C).
But between the source of light and the
revolving drum is placed a very delicate
galvanometer, which consists of a pow-
erful electro-magnet (not shown in the
diagram), between the poles of which are
two exceedingly fine silver wires (PP).
In the centre of these is
stuck a small square
piece of magnesium foil
(G), which just casts a
deep shadow over the
hole (H). Anunexposed
sensitive film is wrapped
round the drum, which
revolves with a spiral
motion, in a similar man-
ner to the transmitting
drum. Now when the
shadow of the magne-
sium foil (G) covers the

Selenum (el 4
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would immediately fall upon the film,
concentrated to a point by the small lens
(S). And this is precisely what happens
when an electric current flows through
the galvanometer wires (PP).

The current which is sent from the
transmitter is received by the receptive
machine in these galvanometer wires, and
as it varies, so the distance to which the
foil (G) is shifted aside varies. Thus if
a portion of a sky, or high light, be trans-
mitted at a given moment, a strong cur-

rent will be received in the gal-

vanometer, and G will shift
3¢ right to one side, and so allow

the full light to fall upon H.

But if a shadow is being trans-

mitted at another moment,
then the current sent to the receiver is
weak, G is only slightly shifted, and the
film only slightly exposed. Thus the
shift of G corresponds precisely to the
amount of current sent off each succes-
sive instant from the transmitting ma-
chine.

It will perhaps make matters still
clearer if we add that should the foil (G)
be shifted to one side throughout the
whole time the film is exposed, on develop-
ment we should merely get a series of
parallel lines, which —if the developed
film were once again affixed to the drum
— would resolve themselves into a con-
tinuous spiral or helical line. In reality
the lines are only a very small distance
apart, and are barely noticeable if the
film be examined from a distance.

The receptive film gives, on develop-

Selmnim Cell 2
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hole (H), no light can fall

8 200 wvoLT
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upon the revolving film ;
but if G were removed to
one side, the shadow
would fall to one side of
H, and a pencil of light
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How_to Build a Small Model Undertype Engine

and Boiler

HENRY GREENLY

/1 Ioff

lap over the body of the piston and
cause the latter to jam in the bore.
As the model is a compound en-
gine, and leakage in the h.p. cylin-
der simply means increased forward
pressure on the l.p. piston, a pair of
piston rings may be fitted to the
latter, the h.p. piston being simply
packed with fibrous packing, in two
grooves, as shown in the drawings.
As to materials. Castiron being

used for the cylinders, either steel,
phosphor bronze, or brass rings may
be employed. The latter is the
easier material to work up. The
rings are rather too slight to be

13
s |
L
FICA 21.—PISTONS AND P[STO.\'-RODS.

V.—Pistons AND ParTs or MoTioN.

The drawings with this instalment of
the articles include pistons, piston-rods,
cross-head, slide-bars, and connecting-
rods.

Seceing that there is some difference of
opinion in the matter of piston rings for
model cylinders below 4 in. diameter,
the writer would advise those who do
not care to experiment with rings for
the high-pressure cylinder to fit a plain
grooved piston to this cylinder. The
packing may be asbestos or darning
cotton, and where the device described
by Mr. C. Blazdell of coiling a piece of
clock-spring in the groove and wrapping
the soft packing round it, is not adopted,
two deep grooves may be employed, as
shown in Fig. 21. As the end of such
packing generally gives trouble, a darn-
ing necdle with the fibrous material
threaded in it may be used and at the
last turn the end of the string may
be “sewn” under the previous coils and
trimmed flush with a pair of scissors.
This done, it will be found that the
piston will enter the cylinder without
difficulty, and the end strand will not

Google

successfully made in cast iron. In
any case, the writer does not recom-
mend a solid piston with rings
sprung over it, as in a petrol en-
gine, as trouble may ensue owing
to the rings being unduly stretched
in the process of springing them
over.
It is always wise to make such a small
piston in separate parts. One method is
shown in the accompanying full-size
drawing (Fig. 21). The piston may
seem complicated, but being for the most
part all lathe work, the model engineer
should find it not an unpleasant task to
make. The two halves may be made
from castings, the pattern providing for
the parting down the centre. The back
ring should be made a driving fit in the
piston-rod—that is, sufficiently tight to
enable it to be skimmed up without re-
course to soldering it to the rod. The
other half should be tapped to take the
thread on the rod and should be re-
cessed for the locknut. Having marked
the position of the two halves when
screwed up tight, the front (that is, the
tapped) part may be removed, after
having taken a cut off the periphery and
turning the groove for the solid ring
shown in the drawing. The function
of the solid ring is solely to form a dis-
tance piece for the Ramsbottom rings.
This distance-piece should have no longi-
tudinal shake when the parts are fitted
together, but should not prevent the two
halves of the piston from taking a bear-
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F1G. 22.—ALTERNATIVE - DESIGN FOR LOW-PRESSURE Pi1sTON, FITTRD WITH Two Rings.

ing on each other. There would be no
objection to a slight ‘floating” move-
ment of the solid ring. That is, the
bore of the solid ring may be made a,
“shade’” larger than the spigots of the
two halves of the piston body without
detriment.

To make the piston rings, obtain a
piece of thick solid-drawn brass tubing,
about 14 ins. outside diameter; bore the
tube 342 less than the diameter of the
cglinder and turn the outside down to
about 1144 in. diameter, parting the tube
to make rings 4 in. wide. Split the rings
at an acute angle, and with a soldering-
iron solder the split portions together
again, gently squeezing the ring so that
the ends meet. Place the rings on a
mandrel with a very slight taper, and
with the keenest of tools turn the rings
to finished width and to exactly the
diameter of the cylinder.
joint with an iron and carefully file they
slit 155 wider than before with a small
ward file. Although a few failures may
occur, the ultimate result of this process
should be two very satisfactory piston
rings, which will ge truly cylindrical
when placed in the cylinder. hen all
the parts are made, a finishing cut may
be given to the piston (the rings being
removed), the two halves being screwed
into position on the rod, the job being
placed between centres or being held by
the rod in a self-centring chuck.

Two “tommy’’ holes may be made in
the front half of the piston body to
facilitate the tightening up on the rod,
and if a trial is desired, the same con-
struction may be adopted for providing
the h.p. piston with spring rings.

The cylinders having been made and
fixed, the next item will be the slide-
bars, cross-heads, and connecting-rods.
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These parts are identical for both the
h.p and lp. sides of the engine. No
special process can be devised for mak-
ing the crosshead, unless a milling
spindle is available, but in any case
the pattern-maker should provide a
tenon or chucking-piece on the opposite
end to the circular portion in which the
piston-rod fits. Such a tenon-piece will
enable the maker to hold the crosshead
casting in the lathe and to turn and bore
the neck for the shouldered end of the
piston-rod. The hole should be bored
deeply so that it in some degree forms a
guide in filing away the space or the
little end. The slides of the crosshead
should be filed square with piston-rod,
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ings, only one nut being used in this in-
stance. To ensure absolute parallelism,
the connecting-rod may be mounted on
the faceplate to drill for the crank and
little end pins. Care must, however, be
taken in bolting down, otherwise this
method may prove less accurate than
drilling the rods in the ordinary way.
In any case, the sides, big end, will re-
quire to be faced, and the projecting
collar formed in the lathe. To do this,
however, the big end may be made to
grip a mandrel, the rod being placed
close up against a faceplate and made to
act as its own driving carrier.— Mode/
Enginecr.
(T0 be continued.)

The Efficiency of Labor

The gravest evil from which this
country is now suffering, graver by far
than the exaggerated dangers from mo-
nopolies or from freight rebates, is the de-
cline in the efficiency of labor. It finds
expression in slouchy work on the part
of those who know how to do better, and
poor work on the part of those who have
never been taught or are incapable of
learning. To the more serious defect
of lowered quality is added the trouble-
some feature of lessened quantity. It is
a curious fact that the one question
above all which is uppermost in the
minds of manufacturers and other em-
ployers of labor, and which is privately
discussed by them with helpless itera-
tion, is so rarely touched upon in public
utterances, The hope of developing
some remedy is the only consolation to
employers when they face the prospect
of a decline in the volume of business.

There has been an extraordinary de-
mand for labor of all kinds. So far as
that has raised wages and directly in-
creased the cost of production employ-
ers have had no grievance, although it is
a troublesome and difficult matter to
carry them back to the normal level
Manufacturers know that prices for
their products usually decline more rap-
idly than the labor cost, and must be
willing to face that contingency. The
laws of supply and demand never oper-
ate so promptly in the one case as they
do in the other.

As for the quantity of output of labor,
that, too, responds fairly well, when the
demand for labor declines. The process
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of weeding out the lazy and the ineffi-
cient begins promptly, and it may be ac-
cepted as a general fact that few man-
agers have not thoroughly examined
their rolls with a view toward making
their selections. The percentage usually
will be small, but the moral effect is
quite out of proportion to the numbers.
During the past two years the knowl-
edge that a job was waiting for any man
who was willing to take it has had a de-
moralizing effect upon all labor through-
out the country. The fact will be firmly
realized soon that steadiness, reasonable
industry and acquiescence in necessary
measures of discipline are primary con-
ditions for employment, and that simple
application for work is not the only
qualification.— 7ron Age.

Pile Sharpening Machine

An English contracting firm engaged
upon the construction of harbor works
in Rotterdam, Holland, has built a ma-
chine for the purpose of sharpening
piles, which resembles a gigantic pencil
sharpener. Piles of 28 in.in diameter
are sharpened to a 5 in. point in 15
minutes.

The spherical balloon is now finding
its true place in the world of sport and
in thearmy. The dirigible balloon is
finding an important place to fill in war-
fare. But the aeroplane, now just cross-
ing the threshold of possibility, and rap-
idly advancing on the road to practica-
bility, is the most interesting branch of -
aerial science. In a very few years we
may expect to see this machine developed
to the point where it will be used as a
means of rapid transportation over long
distances. Like all other aerial craft,
it will find one of its first and most im-
portant uses in warfare, and we may ex-
pect to hear of specially trained troops
which will mount aeroplanes, recon-
noitre the enemy and drop explosives on
his most strongly fortified positions from
an altitude which will guarantee safety
from his rifles and projectiles.,

Steam and electricity have done won-
derful things in the f;st century, both
on and above the earth’s surface. Now
the aeroplane has come, the latest pro-
duct of this scientific age, to give us new
surprises.—F. P. Laim, U. S. A., in
Outing.
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EDITORIALS

FEBRUARY, 1903 No. 8

We must remind some of our readers
again of the necessity of notifying us in
advance of change of address. Hereto-
fore we have been able to supply back
numbers, but now that the editions are
becoming exhausted rapidly, we can
hardly be expected to be responsible for
magazines sent out by us and not de-
livered owing to change of address. If
you should, for instance, miss three num-
bers and then suddenly remember you
had not notified us of change of resi-
dence, you must not try to hold us re-
sponsible and ask for those missing
copies gratis. We will, when it is pos-
sible, forward the current number on re-
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ceipt of price, ten cents, previous issues
at advanced price, as mentioned in an
advertisement in this issue.

Our photographic contest is omitted
this month, not from any lack of interest
on the part of our contributors, but be-
cause the prints did not arrive early
enough to insure insertion in this num-
ber. All prints should be in our hands
the last day of the preceding month.
Prints for March issue will not be con-
sidered after February 29th, but will go
over for the next issue if received later.

You will all be pleased to note we are
able to send your magazine earlier in the
month. We hope to have our March num-
ber out even before the first day. Our
Western friends will be particularly glad
of this fact, as well as our news-stand
dealers.

Ask your ncwsdealer if he carries
ELkcrriciaAN  AND MEecnaxic, and if
not, get him to do so, so that it will be
accessible to many who, when ' consider-
ing the purchase of a helpful magazine,
will see it on the counter, and be only
too glad to buy.

To those of our recaders who are in-
terested in flying machines of any kind,
whether balloons, dirigibles, or aero-
planes, we would commend the two new
magazines on this subject. 7/he Amer-
ican Aeronaut is an excellently illus-
trated popular magazine, with a subscrip-
tion price of $1.50 per year; and Tke
American  Magaszine of Aeronautics,
somewhat more scientific, costs $3.00 per
year. We shall be very glad to take
subscriptions to either journal from any
reader interested in this coming topic of
universal interest. No free sample
copies of either.

M. Henri Farman won on Jan. 13 the
Deutsch-Archdeacon prize of $10,000 for
the first flight of a kilometre in a circle,
returning to the starting point, with a
machine heavier than air. Since that
date he has made another flight of more
than two kilometres, considerably more
than a mile, circling about with the great-
est ease and landing quietly at his start-
ing point. Apparently ridinganaeroplane
is like riding a bicycle, largely a matter
of practice.
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amount is not to be considered as paymen

to answer within a definite time.
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QUESTIONS AND ANSWERS

. Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in
this department free of charge. The writer must give his name and address, and the answer will be published
under his initials and town ; but if he so requests, anything which may identify him will be withhehf

on one side of the sheet, on a sheet of paper separate from all other
contents of letter, and only three questions may be sent in at one time.

Owing to the large number of questions received, it is rarely that a reply can be given in the first issue after
receipt. Questions for which a speedy repll)‘ is desired will be answered by mailif fifty cents is enclosed. This
0 1 t for the reply, but is simply to cover clerical expenses. postage and
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defi Neither do we guarantee that the answers will be satisfactory for any special
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will be made, depending on the amount of labor required. s
must be made, and the work will not be done unless desired and paid for.

Ques-

No attention will be given

Readers will in every case be notified if such a charge

494. Commutator Leads. W. R. B, East
Aurora, N.Y., asks if it is necessary to solder
the connections into commutator segments, or
will screws suffice? A Carlisle and Finch 40-
watt dynamo gave considerable trouble by con-
stant breaking off of the soldered wires,so holes
were drilled in the segments and the wires
pinched under set-screws. Now the dynamo
refuses to generate. Ans. The screws should
suffice, and your trouble is undoubtedly of some
more serious nature. We should suspect that
you have misarranged some of the wires, or
that some one is broken back in the winding.
Frequent loosening at the front ends would be
likely to be accompanied with trouble further
back. The leads to the commutator should be
restrained from vibrating and breaking by in-
terweaving them with cord. Do not use acid
flux when soldering such joints.

495. Non-Sparking Electro-Magnets. T. W.
H., East Oakland, Cal,, refers to our answer
No. 898 and asks (1) If the short-circuited coils
produce any magnetism? (2) The two spools
of the magnet have independent connections to
the battery; why is this? Does a magnet lift
more when unlike poles are operative than like
ones? Ans. (1) No, it is quite inert in this
respect. (2) The two spools are merely con-
nected in parallel instead of in series with each
other. Self-induction is the source of sparking
at break of circuit, and this factor varies with
the square of the number of turns. By this
minimizing the number of turns in series the
cause of sparking is reduced. Besides, you get
more current through each coil by thus reduc-
ing the resistance of the circuit. Were the two
coils in series, the resistance would be four
times as great.

496. Dynamo Design. N. D., Bathgate, N.
D., asks what should De the winding to give the
maximum output in case of a dynamo with
steel magnet and an armature 8" in dia. and
21%" long? Where could the materials be
obtained? Ans. To give an adequate answer
in these columns would be impossible. An ex-
cellent machine of closely these dimensions is
fully described in Watson’s “ How to Build a
¥ h.p. Dynamo.”

497. Electric Heater. H. D. H., St. Louis,
Mo., asks (1) What size and quantity of 187
German silver to use on a disc heater? (2)
Can such wires be bought in plaster of paris
covering? (8) Can a Parsell and Weed battery
motor be operated in series with incandescent
-lamps on alternating currents? Ans. (1) We
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do not know what kind of a disc you mean, how
large it is or how hot you wantit. Do you
mean the inking disc of a printing press? (2)
Address the W. ]J. Barr Electric Heating Co.,
Cleveland, O. (3) You could for a few minutes
at a time, but the solid iron would heat and the
brushes spark badly.

408. Gravity Batteries. S. H. B., Hunting-
ton, Ind., asks (2) How many gravity cells
would be needed to operate a X4’ induction
coil? (2) Why will not a toy motor run as a
generator? What size of wire should be used
on a 4-bar magneto to run a toy motor? Ans.
(1) Gravity cells are not suitable; they have
too high a resistance to allow enough current to
flow. Use a few bichromate cells. (2) Such
small machines are designed so uneconomically,
that the entire output of armature is insufficient
to energize the field magnet. You can get
something by separately exciting the field. (8)
See page 258 of the March, 1907, magazine.

499. Electric Heater. E. P., Somerset, Pa,,
asks how many feet of No. 18 German silver
wire would be needed to make an electric heater
to be operated on a 52-volt alternating current
circuit? Ans. This is quite dependent upon
the size, shape and radiating surface of your
particular device. Experiment alone will reveal
the entire conditions. If you wish a reliable
device do not use German silver at all, but
nickel wire. The zinc in the former seems to
cause rapid deterioration.

500. Vacuum Impregnating Process. C. H.
M,, Bernharts, Pa,, asks (1) What is meant by
this in connection with preparation of coil
winding? (2) Where can small commutators,
or the segments for such be obtained? Aws.
(1) The coils are immersed in water-proof paint,
and the air exhausted from the containing ves-
sel. Then when the atmospheric pressure is
again admitted, the paint is forced into all the
interstices of the coils, and therefore when dry
are rendered proof against the entrance of
moisture. (2) We think any of our advertisers
of small machines would be able to supply what
you want in this line.

501. Electrictan’s Work and Wages. C.S. ],
Monroeville, Ind., asks (1) For information of
its character and compensation. (2) What is
“ball” lightning? Ans. (1) There is quite as
much diversity along this line of employment as
any other. Stringing wires for all sorts of cir-
cuits, setting up dynamos and tending them, or
making some specialties having electrical appli-
cations might all be called the work of an elee-



324

trician. An electrical engineer has a higher
grade of work, usually of the designing or
supervising order. The pay of an electrician is
comparable with that of a cabinet maker, say
32.50 to $3.50 per day. (2) This is sometimes
known as St. Elmo’s Fire, and is usually mani-
fested as a stationary or slowly moving nebulous
ball of fire on steeple, flag-stati or mast of a
ship.

502. Experimental Transformer, S.]J. McK,,
Highwood, N.]., asks (1) Where can a book be
procured that describes the making of a trans-
former for use on a 116-volt alternating circuit,
giving opportunities for several ditferent secon-
dary voltages? (1) Does Allsop’s book on In-
duction Coils give directions for making 1” and
2" spark sizes? (3) Where can instructions be
obtained for making an electromagnet that will
lift 25 s, Aaus. (1) We no not know of one
that just fills your requirements, but a few
simple directions will sutfice to put you in the
way to build a suitable coil. In the tirst place
you do not need a secondary winding at all;
have only one, with taps led off at as many
points as you wish: attach the extreme ter-
minals directly to the 116-volt source, and take
the desired voltage from any appropriate taps.
You can wind an iron core of tinsmith’s an-
ncaled iron wire, like a ring armature of
Gramme’s original sort, but letting the section
be circular rather than tat. Wind it on a
wooden form, in halves. then remove the wood,
bind the wires with twine and paper, then wind
on the copper wire. The size of core and cop-
per wire will depend upon how much current
vou wish to take. " A construction that will
allow for about 8 amperes can use No. 14 wire,
wound in about 150 turns upon a core 8” in
inside dia. and 2" dia. of section. (2) Yes, and
numerous other sizes. (3) “ Electromagnets,”
by Manstield, price, 50 cents.

503. Hand-driven Dynamo. J. W. H., Cleve-
land, O., has forged wrought iron field magnets
for a telephone-magneto armature, winding them
with No. 16 wire and the latter with No. 18.
When driven at a speed of 2600 rev. per minute,
the machine generates well, and will run a
8-volt Porter motor, but not a slightly larger
one. He asks what winding to use that will
allow for about 12 volts and 3.5 amperes. Axs.
A series machine is not very well adapted for
general experimental work, but you can get
somewhat better results than at present by use
of No. 20 wire on armature, letting the field
winding be unchanged. We should criticise
your design of the field magnet as having too
much iron in the pole pieces and too little in the
cores. Also the legs on which the field stands,
being continuations of the poles, contribute to
unnecessary magnetic leakage.

504. Toy Steam Engine. M. W. S., Tuling,
Tex., asks (1) Where can castings for such en-
gines be obtained? (2) What i1s meant by a
“constant cut-off at one-half stroke”? _.[lxus.
(1) See advertisement of The Sipp Electric
and Machine Co., on page b of January issue.
(2) The eccentric is fixed in a definite position
on the shaft, such that the piston moves one-
half the length of its stroke before the steam
port is closed. Such an engine requires a
“throttling” governor, and is wasteful of steam
as compared with engines in which the point of
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cut-off is variable as determined by the opera-
tion of the governor in response to variations of
the load. The Corliss engines were the first to
embody the latter principle, and no large en-
gines and few small ones are now built that do
not include this method of governing.

505. Small Induction Motor. R. A. B., Fair-
port, N.Y, states that he regrets to find no
article on this subject in the ELECTKICTAN AND
MEecnanic. He is interested in the Electrical
Engineering series, and is trying to make a %
h.p. motor for a 104-volt 60-cycle circuit. follow-
ing, as well as may be, the principles explained
in the October, 1907, number. He sends
sketches of design and asks us to propose
dimensions and winding. .fxs. It is true that
this is a vital subject, and one that we have by
no means forgotten. If only it was possible for
an amateur to procure the necessary sheet iron
we would have published an article of this sort
long ago. You will ind some help in an article
in the American Electrician for March, 1003,
pages 148-150. This describes a !3 h.p. motor
for a 125-cycle circuit, but you could use about
the same dimensions with only 2" of laminations,
and have the proportions good for the lower
frequency. Use slots as you propose, with
coils of No. 18 wire, 3 wide and 12 deep per
slot. Your design of rotor is rather the better
of the two. If vou wish to include the self-
starting feature, use an odd number of bars in
this number, then there will be reduced oppor-
tunity for locking of these teeth with those on
the stator.

508. Crucible. A. W., Wilburton, Okla..
asks (1) Will plaster of Paris do for the material
of a crucible for melting brass? (2) Will an
electric spark ignite acetylene gas? (1) No,a
sand or graphite crucible should be used. (2)

es.

507. Dynamo Operation. A.D.S., Option,
Pa., asks (1) If a direct-current compound-
wound dynamo is rotated in the opposite direc-
tion from that ordinarily employed, what will be
the effect when the load is applied? (2) How
many amperes will 10 constant-potential 10-am-
pere 45-volt arc lamps require when run from a
110-volt dynamo? (3) Does the series coil of an
arc lamp consume much energy? Adns. (1)
Without any change in connections, the machine
will not generate at all if run in the opposite
direction. If you really wish to make a perma-
nent change in the direction of rotation, you
must exchange the cables that connect with the
brush holders, or if it is a multipolar machine,
you may be able to move the entire brush holder
mechanism forward or backward by the amount
of one polar space. No change in the exterior
circuit will be experienced. {2) Such lamps
ought to have both series and shunt regulating
coils, and operated in pairs across the 110-volt
circuit. There would need to be a resistance in
each lamp to take up the remaining 10 volts
each. The two of each pair of lamps would be
in series, and five such pairs would of course
require 50 amperes. If you were to operate the
lamps singly, there would be the necessity of
having a resistance in each lamp to waste 65
volts, and the total current would be 100 am-
peres. The modern enclosed arc lamps require
about 80 volts and 4 to 6.5 amperes, and operate
singly, therefore do not need the differential
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winding. (3) Only about one volt, and with 10
amperes flowing the loss in this circuit is 10
watts, while the arc itself uses 450 watts,

508. Alternating Fan Motor. A.H.,WestHo-
boken, N.]J., has a * C. & C.” fan motor rated at
15 h.p. when run on a 110-volt circuit. He asks
what changes to make in the winding to make
it a shunt generator and give a current of 8 am-
peres? .lns. Such motors are usually series-
wound, and it is possible that the present wire on
the field cores will answer for your shunt wind-
ings. If not self-exciting with these two spools
in series, put them in parallel with each other,
but still in shunt to the armature. Wind this
latter member with No. 18 wire,—all you can
get on,

509. Sparking Transformer. G. J., Ypsilanti,
Mich,, asﬁs (1) How to make a transformer that
can be operated on a 110-volt alternating cur-
rent circuit, and give 2" sparks? (2) How many
square feet of tinfoil are there in a pound?
«Ans. (1) There is more to the required appa-
ratus than a transformer. You are interested in
high frequency phenomena, and should read
Tesla’s and Prof. Thomson’s experiments in
that field before attempting anything yourself.
You will economize expense and be more likely
to succeed. To make apparatus to produce the
sparks directly from the alternating current sup-
ply would involve highly dangerous conditions.
(2) Tinfoil is of various thicknesses. You can
get definite information from Queen & Co,,
Philadelphia, Pa., or, for your vicinity, from the
North Electric Co., Cleveland, O.

510. Battertes. C. E. R., Jonesboro, Ark.,
asks (1) How many volts will six bichromate of
potash batteries give, and if they will run a 10-
volt lamp? (2) Where can small balance wheels
for experimental apparatus be procured? Auns.
(1) Dependent upon strengths of solution, about
1.8 to 2 volts per cell. If you desire continuous
operation, use the Fuller construction. Do not
try to take more than a small current, or it will
not be sufficiently constant. (2) From A. M.
Clark, 90 John St., New York, or L. H. Wight-
man, 180 State St., Boston.

511. Lightning. E. E., West Webster, N.Y.,
asks if there is any danger from lightning strik-
ing a building that has a telegraph aerial, and if
so how can switches or arresters be arranged as
a safeguard? .{ns. Yes, in the same sense that
any structure is in danger of being struck. You
might adopt the sort of protective devices
adopted on telephone lines.

518. Ground Detector. R. B. L., Greenford,
0., sends a sketch of the arrangement of two in-
candescent lamps in series, with intermediate
ground connection, and asks how such can be
used on a switchboard as a ground detector?
Ans. The lamps are not always burning, but
when it is desired to try the circuit for accidental
grounds, as is a regular daily requirement in
many stations, the circuit is closed. In conse-
quence of the two lamps being in series, the nor-
mal potential between the mains sends less than
half current through, and only a faint light is
given. If however, one of the mains is grounded,
one of the lamps, by reason of the regular ground
connection, will be short-circuited, and the other
lamp will jump to its full candle power. The
accidental ground must then be looked for on
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the main to which the extinguished lamp was
directly connected.

513. Shellac. R. W. H,, Lavelle, Pa, asks
(1) How to mix good shellac varnish? (2) Will
Scotch glass tube be a suitable substitute for
solid glass rods for a Wimshurst machine? (3)
Should the governor of a plain slide valve steam
engine be placed between the throttle and boiler,
or between throttle and engine? ns. (1) The
flakes of dry shellac are to%e dissolved in grain
alcohol, and then thinned to any desired extent
in denatured alcohol  This latter grade may be
used exclusively, but the dissolving is not quite
so rapid. Ordinary wood alcohol does not make
a good solvent, but may be employed for dilut-
ing. (2) Yes, but itis a good precaution to heat
the glass to perfect dryness and shellac it inside
and out. (3) Between throttle and engine,
thereby allowing for repairing governor without
having to interfere with other use of boilers.

514. Small Spark Coil. F. H., Fulton, IlI,
asks (1) What size of spark coil can be made
with }; 1b. of 17 and 1 lb. of No. 36 wire? (2)
Will a 500-ohm telephone induction coil give
visible sparks? (3) What is size of sample of
wire sent? A xs. (1) About half an inch length
of spark. (2) It will probably produce no jump-
ing spark, but by momentarily touching the
ends together in the dark something may be
seen. (3) No. 32.

6515. Copper-Float. W.B., ‘Washington, Pa.,
asks (1) Whatis the present address of E. V.
Church, who managed the Dollar Batterg’ Co.
at 368 Livingston street, Brooklyn, N.Y.? (2)
Where can an electrolytically deposited copper-
float capable of withstanding 100 lbs. pressure
be obtained? (8) Are spark-plugs made with a
diameter less than }4” at the threads? Awns.
(1) We do not know, but think you can find out
by addressing the Postmaster at Brooklyn. (2)
Perhaps from The Bunby Steam Specialty Co.,
New York. (8) We think not, for with proper
insulation the metal would be so thin as easily to
be twisted off in the hole, and to get sucix a
piece out would be a difficult and annoying
matter.

616. 1-4 H.P. Dynamo Design. F.R., Kan-
sas City, Mo.,send?g sketch of a “ Manchester”
type dynamo, each of the field cores being 1 ft.
long and 1” dia. and wound to a total diameter
of 21" with No. 256 wire. Armature is wound
in 18 sections of 64 turns each, with No. 22
wire ; over all itis 333" in dia. Is this winding
proper for 50 volts? Ans. The armature is
good, but you have an insufficient amount of
iron in the field cores. Your sketch does not
show the axial length of polar face, but the
cores ought to be nearly 2 in dia. instead of 1.
You would not be likely to get more than 20
volts as at present constructed. You will need
about 2} lbs. of wire on each core.

617. Toy Dynamo. W.V., Schenectady,
N.Y., sends a sketch of a two-pole dynamo, of
design somewhat imitating the standard Thom-
son-Houston upright form, but rather crude, as
if the patterns were sawed from a 1" board.
Bore is 2}{”, and cores are 1” in dia. and 8" long.
He asks what the output of such a machine
would be, and what particular sizes of wire to
use? Anrs. The pole tips come too close
together,—allow 37 space, and set the two field
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cores 2" apart, and have them round, and if of
cast iron not less than 1!3” in dia. The outer
parts of pole pieces are unnecessarily large.
Put the iron where it will do more good, 7.e. in
the base. If you use a toothed armature wound
with No. 20 wire and field with No. 23, you may
be able to get 25 volts and 3 amperes.

518. Bobbin Winder. F.J., Howertons, Va.,
is trying to make a bobbin winder that will
work with any size of fine wire, and asks how
to proportion the threads of the leading screw.
Ans. For fine sizes of wire very successful
winders are made in which the wire guides
itself, as it is pushed against the preceding turn
with a meagre pressure as derived from the
dragging action of a piece of sheet metal flat-
wise in a vessel of oil. By varying the size of
the sheet and the consistency of the oil, almost
any desired conditions may be obtained. Let
the wire come vertically down to the bobbin,
and pass through a hole in a horizontal arm of
considerable length. On this arm is the retard-
ing vane.

519. Alternating to Direct Current. V.A.,
Beaver City, Neb., asks what is the construc-
tion and degree of practicability of the alum-
inum current rectifier. Ans. Such a device is
found to be far from satisfactory, both from the
point of convenience and economy. The eftici-
ency is less than 50°,. The mercury arc rec-
tifier is far superior.

520. Induction Coil. C.H., Roxbury, Mass.,
asks for directions for making an induction
coil 10¥ long. Ans. See magazine for July,
1907.

521. Electrolytic Wireless Receiver. W.H. W,
Bluefield, W. Va., asks for directions for con-
structing one. lns. See article in magazine
for July, 1906.

622. Shuttle Armature Motor. J.G., Hope,
Ind., has made such a one with the simple field
magnet of a piece of iron pipe, but the arma-
ture seems to run very feebly, even when cur-
rent from four dry cells is used. What is the
reason? Anus. We think the motor does very
well on such a meagre current. Such cells
have a very small output. Try large bichro-
mate cells, say with two zincs and three car-
bons in each, 3"x6” size.

6528. Solar Thermopile. H.E.B., Hillsboro,
N.D.,, asks (1) Would a thermopile actuated
by the sun’s rays through a lens be practicable?
(2) What precautions should be observed in
erecting a wireless telegraph station?  Aaus. (1)
The current from such a device is extremely
meagre, and we do not know just what use it
would be to you. With automatic appliances
to close and open the circuit at proper times,
you might utilize the energy to charge small
storage batteries, and then use from them as
occasion demanded. (2) We do not know ex-
cept to have the antenna on as high an eleva-
tion as possible.

Book Reviews

ELEMENTARY TURNING FOR USE IN
ManvaL TrRAINING CLAssEs, by Frank H,
Selden. Fully illustrated. Chicago: Rand,
McNally and Co., 1907.  Price $1.00.

Google

ELECTRICIAN AND MECHANIC

The series of exercises given in this book is
the result of long experience on the author’s
part in teaching the subject. The work is
planned so as to give correct instruction in the
use of tools. The elementary principles are
covered fully and in an orderly fashion, with
numerous helpful illustrations. In the first part
exercises are given varying in ditficulty from a
simple cylinder to a goblet with rings. The
second part gives a large number of more com-
plicated models of various degrees of com-
plexity. The third part is devoted to a careful
explanation of the necessary tools and fittings,
with instructions for use. The book forms a
most helpful manual for manual training teachers
and pupils.

EveMENTARY WOODWORK FOR USE IN
MaxuaL TramNiNG Crasses, by Frank H.
Selden.  Fully illustrated. Chicago: Rand,
McNally and Co., 1906, Price $1.00.

This book is similar in plan to the one re-
viewed above, and merits the same commenda-
tion. The author's desire is to teach correct
methods of using tools, and to impart instruction
in graded steps. In the first part, the use of
various tools, finishing surfaces, and the various
common joints are treated. The second part
goes on to more complex joints and exercises,
and the third is devoted to tools and their uses.
This book should be in the hands of every
would-be woodworker, not yet thoroughly skilled
in the art.

PraiNn GAs ENGINE SENSE, by E. L. Os-
borne. 2d edition. Gas Power Publishing Co.,
St. Joseph, Mich., 1906. Price 50 cents.

This is a book of instruction for every one
who desires to learn the principles of operation
of these useful sources of power. It takes up
each point in the working of the engine in proper
order and explains it in simple and easily un-
derstood language. Every user of a gas engine
should spend fifty cents for this handy little
volume.

THE GAS ENGINE IN PRINCIPLE AND PrAC-
TICE. Including comparison of the two-cycle
and four-cycle types of internal combustion en-
gines, with description of the various designs,
together with notes on suction and pressure
type gas producers, crude oil vaporizers, etc.
Written and compiled by A. H. Goldingham.
Gas Power Publishing Co., St. Joseph, Mich.,
1907. Price $1.50.

This book is much more comprehensive and
technical than that reviewed above, though still
easily understandable and free from mathe-
matics except of the simplest kind. The scope
of the book is well indicated by the title, and it
forms a valuable supplement to the more simple
treatise. Itis indispensable to every user of a
gas engine for power purposes, and a thorough
study of it will save him many dollars.

FLying MACHINES, Past, Present and Fu-
ture. A popular account of flying machines,
dirigibles, balloons and aeroplanes, by A. W,
Marshall and Henry Greenly. Fully illustrated.
New York: Spon and Chamberlain.  Price 50
cents.

An interesting and well illustrated account of
many of the historic flying machines, with some
predictions. As nearly up-to-date as a book can
hope to be in this rapidly advancing art.
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ELECTRICIAN AND MECHANIC

BOYS, MAKE

MONEY

THIS MARVELOUS

Automatic Cylinder
Printing Press

exactly like the big presses used by the
Newspapers, and complete outfit

GIVEN AWAY

We have made hundreds of boys

You can make lots

. of money with this

splendid printing

[ ] ress and outfit.

ou can print all

the posters or announcements for your

Sunday School. programines, business

cards, letter heads, circulars, fur the

ocer or butcher. The })rvss docs

eautiful work and you can learn to be

) rinter and make lots of money be-
sides.

$9.00 MADE BY ONE BOY !

ECONOMY MAIL ORDER CO.
+33-56 LEONARD ST.
: NEW YORK CITY,
DEAR SIRS :

The prlnunf press you sent me is
working splendldly. Last week I mmade
$9, printing posters for Mr. Winters the
butcher. never got anything before
for so little work. Thank you for giving
me such a lovely present, I remain
Yours truly
Harold Punuley, Wyckoff, N, Y.

happy by giving them, absolutely free,
this magnificent, automatic cylinder
printing press. ltis exactly like the big
presses used by the large newspapers in
New York City, and will print as well,
We give the press complete as you sce in
the picture with allthe outfit, which includes
a large roll of paper on which you can print
announcements, programmes,
price lists, or anything that you might wish
as well as cards or posters, we also give
you a large font of type, a supply of ink, a
package of cards, a pair of tweezers, bronzing
cotton and a box of gold bronze,

OUR OFFER: All you have to do to 3:
this beautiful printing press free and all
supplies we give with it, is to send us your
name and address on the free coupon on the
bottom of this advertisement that is all. Write
your name and address very plainly on the
coupon, cut or tear the coupon out and mail

it to us to-day. We will then mail you thirty

of the most beautiful pieces of jewelty you

have ever seen, pretty enough to be worn by the most stylish dressers in New York City.
Now all we want you to do is to hand these pieces of jewelery out to your friends at the
absurdly low price of 10 cents each. This is very simple and easy. You will find it a very

simple way to get this splendid printing

ress and all the supplies. In an hour or so you can

distribute all of the jewelry among your friends and collect only 10 cents from each one, only
$3.00 in all. Send the $3.00 to us and we will at once ship you absolutely free, the mag-

nificent printing press and outht, entirely free.

-~

I want your free Printing Outfit.
of Jewelry on credit.

Name.......ovvriviiiiiiinnnn..

Address

THE ECONOMY CO., DEPT, E.,, 33-35 LEONARD ST., NEW YORK )

Google

Please send at once the 30 pieces

xiii
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ELECTRICIAN AND MECHANIC

PRACTICAL

25c BOOKS

Telephones and Microphones. Making and
using simple forms of telephones and microphones,
with 2911lustrations,

odel Steam Engine Deslgn. A handbook for

the Designer of small Model Steam Engines, including
original tables and calculations for speed, power, pro-
portions of pumps, compound engines, and valve
diagrams. By RosrrT M. DE VIGNIER. Contents
of Chapters: 1. Various Types. Speed of Model En-
ines. 2. Power Calculations. Materials. 3. Feed
umps. 4. Compound Engines. 5. The Valve Dia-

ram. 6. Engine Layout. Patterns. 102 pages, 34
1llustrations.

Mode! Steam Engines. How to Understand
Them and How to Run Them. By H. GREENLY. In-
cluding examples of stationary. locomotive, portable
and marine engines. With different kinds 0} boilers
and methods of getting up steam, as well as engine
details and valve mcctamsms, etc. 87 pages and 56
illustrations.

Model Rallways, by W, J. BasseTT-LOWKE.
Contents: Choice of size and gauge ; clockwork, steam
and electric locomotives; miniature railways: the
model locomotive; tin rail formations: scale maodel
permanent way; model railway signals and signalling ;
model stations, rolling stock, etc.

Brass and Iron Founding. By Joseph E. Dan-
gerfield. The leading operations "are described
step by step in connection with casting from patterns
made as in ** Pattern Making,” for the construction of
a lathe as in “Building a Lathe,” with a few other
examples.

Pattern Making. By Joseph E. Dangerfield.
Methods explained step by step in connection with
the actual patterns.

Bullding a Lathe. By A. W. Burford, AM.I.C.E.
The minutize of preparing, assembling and finishing
the casting as per * Brass and lron Founding,” trom
patterns built as per * Pattern Making,” to form a
workmanlike lathe for a m:chanic.

How to Bulld a Gasolene Motor. By James
F. Gill, B. Sc. Mechanical and electrical details made
clear, and the steps in building a motor cycle fully
given
& How to Build a Bicycle. By H.R.S. Williams.
Step by step in the building of a machine for foot
power, and of one for use with a petrol moter as de-
scribed 1n ** How to Build a Gasoline Motor.” «

Mechanics for Young America, lHowtobuild
boats, water motors, wind mills, searchlight, burglar
alarm, ice boat, water bicycle. cabins, camps, clocks,
fishing tackle, kites, model railway, etc.

The Beginner’'s Guide to the Lathe. An
elementary instruction book on turning in wood and
metal, by i’. MARSHALL, 76 pages, 75 illustrations.

Metal Working Tools and Their Uses. A
handbook for young mechanics and apprentices.
Shows how to use simple_tools required in mictal work-
ing and model making. Illustrated.

Tools and Thelr Uses. Describes the more com-
mon tools tor wood and metal-working, with instruc-
tions how to keep in order. to sharpen, and to use
them, with a nunh)cr of hints on hume-made tools.
THustrated
tandard Screw Threads.
ard Screw Threads and Twist Drills,
Hlustrated.

Threads and Thread Cutting, by Corvin-
Stankt. This clears up many of the mysteries of
thread-cutting such as double and triple threads, in-
ternal threads, catching threads, use of hobs, etc.
Contains a lot of uscful hints and several tables.

Turning and Borlng Tapers, by IFrrp H.
Corvin. A plainly written explanation of a subject
that puzzles many a mechanic.  This explains the dif-
ferent ways of designating tapers, gives tables, shows
how to use the compound rest and gives the tapers
mostly used.

A Guide to Stand-
(Small sizes.)

Drafting of Cams, by Louis RovirLrioN. The
laying out of cams is a_serious problem unless you
know how to go at it right. This puts you on the
riﬁht road for practically any kind of cam you are
likely to run up against. %t's plain English, too.

Mechanical Drawing, simply exglained. TUse
of instruments, reading and setting out drawings, ink-
ing in and finishing, drawings for reproduction, letter-
mii with 44 illustrations.

ow to Read a Workshop Drawing. By W.
Longland. The methods and conventions of mechan-
ical drawings explained and illustrated for students,
young draughtsmen and machinists. o

Draughtsmannhlr. bi Jou~ Brack. This little
manual 1s intended for those who desire some little
knowledge of architectural dr:u\'ini; and to whom the
study of the larger treatises would not be suitable.

Drawing Instruments, by an Old Draughtsman.
A treatise on the use and care of drawing instruments.

he Slide Kule and How to Use It, by FreD
T. Hobnasson. This is a compilation of explanations,
rules and instructions suim{)]e for mechanics and
others interested who wish to master the use of this
time-saving, calculating instrument.

The Engineer’'s Silide Rule and Its Applica-
tions, by WiLr1am TONKES. A complete investiga-
tion of the principles and uses of the Engineer’s Slide

ule.

Practical Electrics. A universal handy book on
everyda?' electrical matters, including connections,
alarms, batteries bells, carbons, induction and resist-
ance coils, dynamos, measuring. microphones, motors,
telephones, phonographs, photophones, etc. 135 pages,
12¢6 illustrations.

Gas and Oll Engines. A practical handbook on,
with_instructions for care and running. _Illustrated.
A full explanation of the parts and working of these
popular motive powers.

ldering, Brazing, and the Jolning of
Metals. By Thos. Bolas, F.C.8., FI1.C. Full in-
structions for making and using <oft and hard solders,
and for joining many kinds of metal under varying
conditions.  With ilfus(r:\tions of the tools, various
methods of soldering, brazing, etc.

Brazing and Soldering, by JAMES F. HoBaRT.
A complete course of instruction in all kinds of hard
and soft soldering.  Shows just what tools to use. how
to make them and how to use them.

How a Steam Engine Works. By W.E. M.
Curnock. The principles, terms, and calculations
that underlie the designing and working of steam en-
gines are clearly explained, with diagrams.

The Locomotive, simpiy explained. A first intro-
duction to the study of locomotive engines, their
designs, construction and erection, with a short cate-
chism, and 26 illustrations.

Simple Scientitic Experlments. How to per-
form entertaining and instructive experiments with
simple home-made apparatus, with 59 illustrations.

S[mple Chemical Experiments. A series of
instructive experiments in inorganic chemistry. By
T. TnorNE Bakr k. Describes how to fit up a labo-
ratory and apparatus cheaply.and how to make numer-
ous interesting and instructive experinients.

Simple Photographic Experiments. A series
of instructive experiments in Practical Photography.
lfyr'l‘ I'. BAKrRr. 68 pages, 14 illustrations.

he Slide Valve, siniply explained, by W. J. TEx-
NANT. Revised edition. considerably ‘enlarged. A
first-rate little book for locomotive and stationary en-
gineers, firemen and all interested iu the slide valve.
83 pages, 41 illustrations.

The Fireman's Gulde to the Care and Manage-
ment of Boilers, by Karr P, DanrstroM, ME,
covering the following subjects: Firing and Economy
of Tuel: Feed and Water l.ine; Low Water an

Priming: Steam Pressure; Cleaning and Blowin
l())ut; General Directions.” A thoroughly practica
ook.

SAMPSON PUBLISHING COMPANY

6 BEACON STREET

BOSTON, MASS.

Google
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SALE AND EXCHANGE

Advertisements under this heading, without display,
two cents per word, cash with order, minimum 50 cents.
Black-faced type, 4 cents a_ word, minimum $1.00.
Exchange advertisements will be inserted for sub-
scribers once in 12 months without charge, subsequent
insertions one cent a word.

Agents Can Make 810 per Day selling our bur-
nished gold and silver letters for office windows, store
fronts and glass signs.  Anyone can apply these letters by
following dircctions sent with each orcer. Write for our
®-page illustrated circular. 8. H. Parrish & Co., Clark
and Adams Sts., Chicago.

New Silvering Process by di{)ping—snmvthing en-
tirelf’ new from Germany: not to be had in book form;
no electricity used. 1t’s simple and lasting. Gieat money
maker for boys to do plating. Any one can easily make
£3.00 a day: no machinery required. Clearly printed
directions in German and English.  Price 25 cents silver.

Address Paul M. Janke, Mt. Carmel, 111

For Sale or Exchange — ()ne Success Dynamo, can
be operated by hand power, will light from four to six
G-c.p. lights easily, gives from 15 to 20 volts: price £3.50,
or will trade for electrical books, in first class condition.
One pair roller skates, ball bearing, steel rollers, almost
new; price $2.75, or will take electrical goods. I also
have other articles such as &1.45 clectric engine, £3.40
Porter motor, two 40c 16-c.p. 20 v. battery lamps, $1.10
street car motor with gears, 9 foot track and ties 35¢, three
lamp receptacles 2ic. i1l sell these ata bargain for
either cash or trade. Write and let me know what you
have. Doane George, Fowler, Kansas.

Exchange — Steam Engineering, 1889-1900, 1901, 1902,
to August, 1903. Marine Engineering, 1900 to 1906. Science
and Industry, January, 1900 to May, 1902, three' numbers
missing. Popular Mechanics, 1804 to 1907. Power, Steam,
1891, 1802, 1893, 1899, 1900,  One Gillette safety razor.
will exchange for camera or electrical goods, or what
have you. T. C.sewell, Eufaula, Washington.

_For Exchange — =croll saw, lot of latest copyrigfht
fiction cloth bound, and volume of Power, bound, for
Vols. IV, V and VI of Amateur Work, or small lathe or
what you have. J. Wolf, 3026 N. Marshall street, I'hila-
delphia, Pa.

For Sale or Exchange —1 Wizard ! inch spark coil;
1 20-ohm pony relay; 181nch gas lighting coil and burner.
Will sell or exchange for clarinet or flute. Carleton Bry-
ant, 3137 Harriet avenue, Minneapolis, Minn.

¥or Sale or Exchange — £4.50 buys two private line
telephones, talk two miles: 23.50 buys £5.00 water motor.
I'wo 20-ohm telegraphs, £2.50: 142 ¥x.p. motor $3.50, all
new.  Want battery volt ammeter or gasoline engine.
George Heitsch, 16 School street, Pontiac, Mich.

ELECTRICIAN AND MECHANIC

Plain Gas Engine Sense — The most complete ele-
mentary treastise which gives a complete account of the
theory and working of the gas engine. Indispensable to
every user. Price 50 cents. Sampson Publishing Co., 6
Beacon St.. Boston, Mass.

For Exchange — A ¢ x5 folding camera with plate
holder, vajue $5.00. Want ¢qual vaﬁxe m dynamo motur
or graphophone. C. M. Young, R. 11, West Chester,
Penna.

For Sale — 500 watt dynamo and rhenstat 240.00 new,
€12.00 igniting dynamo £5.00, '; h.p. gasolene engine water
cooled (cost £0.00), &15.00, Rhumkortt coil 3; inch spark
&4.00. H.E. Jacob, jr., Cornwall, "

Lens for Graflex —8!; in. focus, IV 63. Zeiss Series I1,
covers 5 x 7 plate. [Excellent for copying and is wide
angle lens when used on 8 x 10 plate. List &4.50, sell for
€25.00. Address M. A. D., care ELECTRICIAN AND
MECHANIC.

Second Hand Darlot Hemispherical Lenses —
F 7. 4x5—focus 6% in., $10.00; 5x 7 —focus 9% in..
$12.50; 635 x 81; —focus 113 in., £25.00. Address M.O.S.,
care ELECTRICIAN AND MECHANIC.

Wide Angle 8 x10 Darlot — I:oéxxs 61, in., list £22.50,
5?1] for £12.00. Address G. F.G.. care ELECTRICIAN AND
MECH IC

Morrison Wide Angle—11x 14 for £15.00. Address
S. F.C., care ELECTRICIAN AND MECHANIC.

Series I1I, No. 4, Voigtlander Zeliss Anastigmat
—Focus 7% in., F 7.2, covers 5 x 7. List £42.00, sell for
$15 00. A(fdress B. B. B, care ELECTRICIAN AND ME-
CHANIC.
Wavoted — Ten copies of ELECTRICIAN AND ME-
CHANIC for January, 1907. We will give any 23-cent book
on our list” for each copy sent us in good condition.
Sampson Publishing Co., 6 Beacon St., Boston, Mass.

Let us Show you — How to build a 3 h.p. stationary,
4 h p. marine, 5 h.p. automobile, two-cycle gasoline engines
and save your money. Easy, simple, practical. Can't go
wrong ; hundreds satisfied. “Castings and full set of draw-
ings. Simplex Mfg. Co., Box 60, Newbourgh, N.Y.

Wlll Exchange — Set of castings for a two-cycle,4 h.p.
gasoline engine, or a typewriter, Smith Premier gyefened.
Address _lohn iiaas, P.0. Box 60, Newburgh, N.Y.

Goerz I1I, No. 5,10 in. focus, gives microscopic defi-
nition on 8-10 plates, List €91.00, will sell for &0, Ad-
dress G. W.,care ELECTRICIAN AND MECHANIC, Boston,
Mass.

iT(;.&)rf—c;’Pllnnlé;;)h: 8-7 — Seven in. focus, lists
for #40.00. Fine lens for conying. Address C. E. F.. care
ELECTRICIAN AND MECHANIC, Boston, Mass.

For Exchange — One 3; x 3}; FEastman’s No. 2 bulls-
eye kodak and outfit, including one extra lens for photo-
graph, cost 3500 and water tiﬁer, cost £3.50 ; measuring
glitsses, three pair scales, ete.: outfit cost $35.00. Want
2t,-inch centre geared cutting lathe, steam or gas engine,
or anything electrical or mechanical.  Write to Donald
R. Canady, Junior, W. Va.

Wanted — A 1!, or 2 h.p. motorcycle or light marine
engine in any condition, but must have timer and carbu-
retter.  Other accessories not required.  Send description
to Jos. Kastner, jr., Flushing, N.Y.

Construction Diagrams of tuned circuit wireless in-
struments. Sct of twelve detail blueprints giving all
dimensions and data. Per set, £1.00. W, C. (ietz, 645
N. Fulton Ave., Raltimore, Md.

Exchange — One 3x5 Ixcelsior printing press, 5 fonts
type, cases, etc. Cards, envelopes and complete amateur
otfice, for anything electrical. S0 J. Whiteman, Portales,
N.OM.

For Exchange — Vive magazine camera and complete
outfit, also a tine guitar,  Want Midget dynamo.  Otto I,
Doenitz, Holder, T1L

We have about twenty covers for holding twelve copies,
or one yeuar, of ELECikictaN avn Mecianie, They
will cost you twenty five cents each, and we will sell them
to the tirst applicants. We .wlvise vou to write at once if
vou want one, as this small number will soon be sold.
~ampson Publishing Co.. ¢ Beacon St., Boston, Mass.

Google

R-U WIERS3tt® « ELECTRICITY

Limited offer.  One Set (No. 1y Comprising 10 Leading Instruments
850, Junior Set ¢ 25 7 instruments $§4.50, For arculars, address
PALMER ELECTRICAL INSTRUMENT CQ., 38th
street, above Market, Phtladelphia, Pa.

100 Letter Heads, 100 Envel-

PRINTING i e

$1 50, postpaid.  Visiting Cards 100 for #5¢, Shipping Tags 100 fer
40c, Samples 2. 100 Billheads or Statements, 3¢,
RICHARD ELLIOTT, Box 1376, St. Louis, Mo.

Complete Wireless Telegraph Receiving Outfit,

$4 OO Postpaid

Setup, comprisimgg our Bs Dretertimg Device,

Recenver, with e keled head-band anst extra
St permitong perfest regulation of corrent. Fuervthing m vm!fvi
Uindheany bees with the bindimgr jrsts o

coune tion of et and greosmd wires This ot
revcive signals over g distees, aee ording teo the sUttandd
oof the persen nsimg, and the power of the station sendhng the
This antht s sold with the abeolnte guarantee which oo
evennthing we sell. Tnorenntting, use meney onder oror
letter. Phis outht s ifhiste qed aned miore tliv des rived i free it
crature which we will nuil e reveipt of tame anid address.

NEW ENGLAND COIL WINDING GO., ATLANTIG, MASS.H
Manutacturers of highest-grade induction  coiis,
high potential afparatus wircless telegrafh,
and teiephone equipments
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