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RADIO HOOK-UPS

OF CIRCUITS USED FOR CONNECT-
ING WIRELESS INSTRUMENTS
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TUBE TRANSMITTERS, AMPLIFIERS, <6
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RESULTS OBTAINED WITH VARIOUS HOOK-
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INTERNATIONAL MORSE CODE AND CONVENTIONAL SIGNALS

1. A dash Is equal to Qoo dots.

VO S USED POS ALL GENTSAL PUBLIC SCRVICE RABIO COMMUNICATION

8. ‘The space between twe lotters s equal to three dol

2. The space between paris of the same lotter is equal 10 coe dat. 4. The space between twe werds Is equal t2 five dota..
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TETERNATISHAL RAMOTELEQRAPRIO CORVENTION
LIST OF ABBREVIATIONS TO BE USED IN RADIO COMMUNIGATION

-
avencin QuesTion. ANSWER OR KOTICE.
PRB | Do you wish to communicate by means of the | I wish to communicate by means of the Intere
luternational Signal Code? national Signal Code.
QRA | What ship or coast station Is that?... .| Thisls........
QRB | What Is your distaneel. . . My distance Is ......
QRC | What Is your true bearing?. o
QRD | Where are you bound forl....
QBFP | Where are you bound from!....
QRG | What line do you belong tof... ......n Line.
QRE | What la your wave length in meterat.. My wave length is.. .. ..meters,
Q) How many words have you to sead?. 1 have, ..... words to send.
QRK | How do you receive mel.. .... 1 am recelving well.
QRL mxou recelving badiy? Shall 1 send 901, . 1 am receiving badly. Please seng oy
e oo um o oo 0oum o
for adjustment?.. . for adjustment.
QRM | Are you being Interfered with? 1 am being luterfered with.
QRN | Are the atmospherics strong?. Atmospberies are very strong.
QRO | Shall I increase powert.. ... Increase power.
QRP Decrease power.
QRQ Send faster.
QRS Sead slower.
QRT | Shall 1 stop sending.............. .| Stop sending.
QRU | Have you anything for meS. . 1 have nothing for you.
QRY | Are you ready?.......ccccncee. 1am ready. All right new.
QRW | Are you busy?.....ccc0. ...........r.......... Tam busy (or: I am busy with......). Priesse
do not interfere.
QRX | Shall I stand by?.....ccceeccococccaccove. oo o.| Stand by. 1 will call you when roquired.
QRY | When will be my turnt. Your tura will be No. .......
QRT | Are my signals weak?. ... Your signals are weak.
QSA | Are my signals strong?. Your signals are stroag
Qss Is my tone badl... ‘The tone is bad.
Is my spark bedf.. ‘The spark Is bad.
QSC | 1s my spacing badl.. Your spacing Is bad.
Q8D | Whatls your time?. My tmels.....
to be in order of in Transmission will be In alternate order.

soecrssnasescusitscccreccccssnns oo

Transmission will be In series of 5 messages.

...u.-.\....

' What rate shall I ool
Is the last

will be in series of 10 messages.

Did you get my neolptl..
What Is your true course?
Are you in communieation
Are you in communication with any

atation (or: with .7
.that yeu are calling him?

seceosenene

«-..0"clock) 1

egroee.
cation with land.

Have you roceived mgvnnlull'..........,. call to all stations.
Please call me when you have finished (or: at | Will call when § have finished.
15 public correspondence being handled!.......| Publie vorisspsndence s being nandied.
R Please Jo not interfore.
my spark K In your apark
my spark | PR your spark
Shall I send on & wave length of......meteest | Lot us change to the wave length of.. .......
meters.
dond each word twice. I bhave dificulty’ in
recelving you.
Repeat tho last radlogram.

*Public correspondence Is any radio work, official or private, handled on commercial wave lengths.
When an abbrevietien is followed by a mark of interrogation, it refers to the question indicated
for that abbreviation.




INTRODUCTION

The circuits contained in this book have been care-
fully chosen from the great variety which have been
used for different purposes. All freak diagrams and
those which are unnecessarily complicated have been
eliminated.

No attempt has been made to include every known
circuit. So many audion hook-ups, for example, con-
tain entirely too many unnecessary instruments. The
diagrams given here are the most practical and the
most satisfactory known.

This elimination of non-essentials is a part of the
policy which has been followed thruout the Radio
Department of Everyday Engineering, a policy which
has won universal approval among the radio experi-
menters. '

Circuits developed subsequent to the publication of
this book will be found in the current issues of Every-
day.

May, 1922,
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Radio Hook-Ups

1. This is the simplest receiving circuit that can be
used. The detector is connected between the antenna
and ground, with the phones in shunt.

The set will respond over a rather broad range of
wavelengths, since such a large amount of resistance
is introduced into the antenna circuit.

Notes:

2. By using a single slide tuner, the receiving set
can be adjusted to the wavelength of the incoming
signals. Good results can be obtained with this sys-
tem, though the tuning is not sharp enough to cut
out any serious interference.

Notes:

3. Adding a variable condenser of 0.005 or 0.001
mfd. maximum capacity helps to increase the sharp-
ness of tuning. When used with a Short Range an-
tenna, a set of this sort, having a good crystal de-
tector, will copy Arlington time signals over a distance
of several hundred miles.

Notes:

4. Here a tuning coil, similar to the one described
in 2, is tapped at 0, 15, 1, 2, 3,4, 5,6,7, 8, 9, and 10
inches. The substitution of a switch for the slider
does not give quite as sharp tuning, but simplifies the
design of the apparatus. A coil of this sort can be
connected in series with a single slide tuner to act as
a loading coil for longer wavelengths.

Notes:
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8 Radio Hook-Ups

5. Efficiency is increased by the use of two sliders,
for more accurate tuning can be accomplished. A
coil of the dimensions given in 4 will serve for the
two slide tuner. The path over which the sliders
travel should be dusted off frequently so that the
copper grains worn off will not short-circuit the turns.

Notes:

6. Sharper tuning and better signals are produced
when a variable air condenser is shunted across the
detector circuit. This will give better results than 3.
‘When used with the coil described in 4 and a con-
denser of 0.001 mfd. maximum, the circuit will re-
spond to wavelengths up to 2,800 meters, approxi-
mately.

Notes:

7. Switches are substituted for sliders. The ground
circuit switch has 10 taps, taken off at 15, 34, 2, 3, 4, 5,
6%, 7V5, 8 and 10 inches from the start of the wind-
ing. Detector circuit taps are at 1, 2, 4, 6, 8 and 10
inches. The ground circuit condenser is of 0.001 mfd.,
and the detector circuit condenser of 0.0005 mfd. maxi-
mum. Such a set will give sharp tuning and operate
at high efficiency.

Notes:
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10 _ Radio Hook-U ps

8. A three-slide tuner gives a slight coupling effect
by moving both detector circuit sliders toward or
away from the part of the coil included in the antenna
circuit. There is really very little advantage in the
three-slide type, however.

Notes:

9. Tuning condensers are added to the three-slide
tuner. The antenna condenser should have a maxi-
mum capacity of 0.0005 mfd., and the detector circuit
condenser, 0.001 mfd. The use of these condensers in-
crease the wavelength range considerably.

Notes:

10. When a very small wavelength range is re-
quired, a variometer can be used, connected in a way
similar to the circuit of a single slide tuner. For
receiving 200-meter stations, the inner coil may be
3% inches in diameter, wound with 20 turns of No.
24 s.s.c. wire, and the outer coil, 4 inches in diameter,
wound with 15 turns of No. 24 s.s.c. wire.

Notes:
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12 Radio- Hook-U ps

11. The addition of a condenser of 0.001 mfd. in-
creases the wavelength range. Larger variometers
can be made to cover a very considerable range of
wavelengths.

Notes:

12. Capacity coupling between the antenna and
secondary or detector circuit gives sharper tuning
than with closely coupled circuits. Condenser C and
C, are mounted on the same shaft, and should have
a capacity of 0.0005 mfd. C, and L, comprise the
. secondary circuit. They are not affected by changes
of C and C,. C; should be of 0.001 mfd.

Notes:

13. Switches are used for the primary and sec-
- ondary circuits, with variable condensers for close
~ tuning. Coil L should be half as large again as L.,.
C and C, are the same as in 12, while C; is of 0.005
mfd., and C,, 0.001 mfd. capacity. This is an interest-
ing experimental circuit, and has been used for Navy
equipment, though the capacity coupling is not con-
sidered as efficient as inductive coupling.
Notes:
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14 Radio Hook-Ups

14. A simple form of inductive coupling: The pri-
mary and secondary coils are set up a foot or more
apart, or at right angles. Coupling is effected by a
closed circuit having two turns around both primary
and secondary coils.

Notes:

15. This is a loosely coupled set, in which the sec-
ondary slides in or out of the primary. At maximum
coupling the tuning is broad and the signals loud.
For sharp tuning during interference, the coupling is

_reduced by pulling out the secondary.

Notes:

16. Adding a variable condenser of 0.0005 mfd.
makes the tuning still sharper, and increases the sig-
nal strength. A good loose coupler for reception up
. to several thousand meters can be made with a pri-
mary 6 inches long, 3% inches in diameter wound
with No. 24 s.s.c. wire; the secondary 5 inches long,
3 inches in diameter, also wound with No. 24 ss.c.
wire.

Notes:

17. Units and tens switches are used on the primary
of this coupler. Taps for the units switch are taken
off every other turn, and tens taps, every twenty turns.

Notes:
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16 Radio Hook-Ups

18. Switches are used for large inductance varia-
tions in the primary and secondary. A series con-
denser in the primary circuit gives a close adjustment
of the wavelength, while the secondary has a shunt
condenser for the same purpose. It will be found that
with the series primary condenser a larger number of
taps are needed than in the secondary.

Notes:

19. This circuit is for very short wavelengths where
in the primary the only adjustment is a series of taps
taken off at every second or third turn. The entire
secondary tuning is accomplished by the shunt con-
denser. With a 0.001 mfd. condenser a wavelength
range of 200 to 800 meters can be covered.

Notes:

20. Loading coils should be used in both primary
and secondary circuits in order that they can be tuned
to the same wavelength. The loading coils are ad-
justable in large steps, while the primary and sec-
ondary coils have small steps between which tuning
is done, by means of a variable condenser. It should
be remembered that the minimum capacity of a pri-
mary series condenser should not be less than one-
half the capacity of the antenna, or for most work
0.00025 mfd.

Notes:
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18 Radio Hook-U ps

21. The use of an audion oscillator coupled to a
crystal detector receiving set makes possible the re-
" ception of undamped waves. The oscillator coil is
tapped at the center for connection to the filament.
This coil is coupled loosely to the secondary loading
coil or to a small non-adjustable coupling coil, if all
the inductance is contained in the secondary of the
loose coupler. While not as efficient as an audion
receiver for undamped waves, this circuit can be used
for considerable distances.

Notes:

22. Another way to receive undamped waves is by
the use of a tikker. This is simply a brass disc rotated
by a motor with a spring contact on the disc. The
varying resistance of the contact breaks up the high
frequency undamped waves into audio frequency
groups. A shunt primary condenser is used for an
additional wavelength range, though it does not give
as sharp tuning as a series condenser.

Notes:
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20 Radio Hook-U ps

23. This is the simplest circuit for a damped wave
audion receiver. Only a single slide coil is used for
tuning. The fixed condenser connected to the grid is
of the postage-stamp type.

Notes:

24. Excellent results can be obtained with the com-
bination of a single slide tuner and variable condenser.
Some experimenters prefer to connect the audion
around the inductance instead of the condenser,
though it makes very little difference.

Notes:

25. A two-slide tuner and variable condenser are
used for tuning here. In operating an audion circuit
it is always well to keep in mind that the lower the
brilliancy of the filament the longer the audion bulb
and B battery will last.

Notes:
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22 Radio Hook-U ps

26. If it is desired, a three-slide tuner can be con-
nected with an audion. A series condenser in the
ground circuit and a shunt condenser in the secondary
circuit have been added for sharp tuning. Audion
bulbs now on the market require about 20 volts for
the B battery. No potentiometer or voltage control
is shown in these diagrams, because the 22.5-volt bat-
_ teries operate the audion at maximum efficiency.
Notes:

27. Variometers can be used where a_great wave-
length range is not necessary. They are particularly
good for 200 meter work. The variable condenser can
be omitted, although efficiency will be sacrificed.

~Notes:

28. Capacity coupling is illustrated in this diagram.
Tuning is done by means of the two adjustable in-
ductances and the shunt condenser. The two series
condensers which vary the coupling are mounted so
that they can be controlled by the same handle. Ca-
pacity coupling is closely equivalent to the ordinary
loose or inductive coupling. Changing the capacity
of the coupling condensers does not vary the wave-
length of the circuits.

Notes:
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24 Radio Hook-Ups

29. A simple loosely coupled circuit for the audion
detector. It is advisable, although not absolutely
necessary, to use a condenser across the secondary of
the loose coupler\

Notes:

30. Units and tens switches are used on the pri-
mary of this coupler. The secondary is adjustable in
steps with a variable condenser for the intermediate’
wavelengths. :

Notes:

31. A circuit using G. A. or honeycomb coils with-
out taps. A loading coil is inserted in the antenna
which can be cut out by a short-circuiting switch.
Tuning is accomplished by the primary shunt con-
denser. A loading coil is also provided in the sec-
ondary circuit. This is particularly good for long
wave work.

Notes:
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26 Radio Hook-Ups

32. Tickler coil coupling between the plate and grid
circuits makes possible the reception of undamped
waves. The tickler coil should have approximately
% the inductance of the secondary.

Notes: '

33. A tuned circuit in the plate can also be used for
undamped waves. The coil and condenser should
have approximately the same inductance and capacity
as the secondary of the loose coupler and the sec-
ondary tuning coil.

Notes:

34. A small coupling coil with a secondary vari-
ometer makes this circuit adaptable for short wave
work. Another variometer is inserted in the plate
circuit with a 0.0005 mfd. condenser around the tele-
phones.

Notes:
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28 Radio Hook-U ps

35. G. A. or honeycomb coils connected for un-
damped wave reception. Coupling is varied by swing-
ing the primary coil and the strength of the oscilla-
tions by moving the tickler coil.

Notes: °

36. The original ultra-audion circuit. One end of
the secondary is connected to the plate instead of to
the filament as in the case of other audion circuits.

Notes:

37. Here a feed back effect is obtained by connect-
ing the plate to the antenna. A condenser of 0.001
mfd. is shunted across the telephones. This circuit
is not particularly good for undamped wave work
because the strength of the oscillations cannet be
readily controlled.

Notes:
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80 Radio Hook-U ps

38. A small variable air condenser is put across the
grid and plate to provide a feed-back coupling.
Notes: .

39. An Eaton oscillator circuit. Two small con-
densers, either fixed or variable, are connected across
the secondary condenser with a tap taken from the
center to the filament. If variable condensers are
used the oscillations can be readily controlled.

Notes:

40. A loose coupler wired so that the primary and
secondary furnish feed back coupling for undamped
wave reception. A 0.001 mfd. condenser around the
secondary is used for tuning.

Notes:







32 Radio Hooek-Ups

41. The secondary circuit really is an oscillator
coupled to the primary coil. The tap to the filament
should be taken off a little below the center point.
Undamped waves can be received in this manner.

Notes:

42. The most efficient way to receive undamped
waves is by the use of a separate oscillator. This
diagram shows an ordinary spark receiving cifcuit to
which an oscillator is connected. The circuit of the
oscillator is the same as the secondary of diagram 41.

Notes:







84 - Radio Hook-U ps

43. A loop antenna with a loading inductance and
tuning condenser for directional reception. Signals
are loudest when the horizontal turns of the loop
point toward the transmitting station. This is called
a bilateral radio compass.

Notes:

44. Unilateral connections for a loop receiver. The
loop is connected to the secondary of a loose coupler
and the regular antenna to the primary. When sig-
nals are received simultaneously and the coupling
properly adjusted, maximum and minimum sides will
be found. The transmitter is in the direction of the
loudest signals.

Notes:
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86 Radio Hook-U ps

45. Either unilateral or bilateral receiving can be
done on this circuit. The ground connection must be
open if the loop is used alone for bilateral work.

Notes:

46. The clectro-static antenna is made ot sheets
of copper netting separated from six to twelve inches
The upper plate acts as the antenna and the lower
plate as the ground.

Notes:

" 47; Here the condenser antenna is connected to a
loosely coupled receiving set. The instruments are
used in the same way as if an ordinary antenna and
ground connection were employed.

Notes:







38 Radio Hook-Ups

48. Connections for a tone condenser used for re-
ceiving very short undamped waves. The circuit is
tuned to the frequency of the transmitter and the tone
condenser gives an adjustment, as it revolves, above
and below that wavelength. The note in the receivers
is determined by the speed of the tone condenser.

Notes:

49. By changing over the double pole and double
throw circuit either audion detector or crystal can
be cut into the receiving circuit.

Notes:

50. Diagram of a buzzer test for use with either a
crystal or audion receiver. The buzzer is connected
with a battery and switch, and a lead run from the
vibrator screw of the buzzer to the receiving set
ground.

Notes:
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51. A resistance coupled amplifier is shown in this
diagram. Dimensions for the .condensers and re-
sistances are shown. This circuit is for audio fre-
quency amplification. Additional stages can be con-
nected on in the same manner as is the last step.

For radio frequency amplification the grid con-
denser can be omitted from the first audion and the
second audion connected as the first stage as shown
in the diagram.

Notes:

52. This is an impedance coupled amplifier. The
impedances should have a reactance value at 700
cycles equal to the impedance of the tube which is
usually 50,000 ohms. Small variable resistances
are inserted in the filament circuit to give a slight
negative charge to the grid.

Notes:
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42 Radio Hook-U ps

53. A one step transformer coupled amplifier with
a tickler coil for undamped wave reception for the
regeneration of spark signals. The fixed condensers
in the amplifier circuit can be omitted, though they
add to the efficiency of the circuit.

Notes:

54. A detector and two-stage transformer .coupled
amplifier. Small batteries marked —E. are inserted
in the grid circuit to give clearer amplification. It is
advisable to have these batteries adjustable so that the
amount of negative grid voltage can be adjusted while
the apparatus is in operation.

Notes:
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44 Radio Hook-U ps

55. A radio frequency amplifier with an iron core
transformer is shown in this diagram. The second
audion acts as a detector for the radio frequency am-
plified by the first tube.

Notes:

56. Here are connections for a six-step amplifier
having three stages of radio frequency amplification,
a detector and three stages of audio frequency ampli-
fication. Adjustable resistances should be inserted
in the grid circuits. so that the amplification can be
effected without distorting the incoming signals.
This is particularly necessary for the reception of
the radio telephone. Amplifiers connected in this
manner have been carried out to fifteen or more
stages. :

Notes:
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57.. A buzzer transmittér in which the sending con-
denser and primary of the oscillation transformer are
shunted across the break in the buzzer. Buzzers
carrying up to 100 watts have been used in this way.
A small buzzer with a 6 volt battery will transmit
several miles if a good receiver is used.

Notes:

58. A method for using higher currents is shown in
this circuit. The vibrator carries a contact which
closes the circuit across two separate contacts.

Notes:

59. This is a diagram of a spark coil transmitter. In
order to comply with the radio law, it is almost essen-
tial te use an oscillation transformer instead of a
helix.

‘Notes:
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60. A transformer set operating on 110 volts. A
condenser is shunted around the contacts of the key
to prevent sparking.

Notes:

61. This shows a switch to open the power circuit
and the spark gap motor when the transmitter is not
in use. Closing the switch starts the motor and closes
the power supply to the transformer so that it is in
readiness for the operation of the key.

Notes:

62. Here a triple pole double throw switch changes
the antenna and ground from sending to receiving and
closes or opens the power circuit so that no trans-
mitting can be done when the switch is connected
for receiving.

Notes:
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63. Connections for a break-in system. A very
small spark gap is put in the ground circuit. When
the key is pressed, the antenna connection of the re-
ceiver is open, but when the key is up the receiver is
connected for operation.

Notes:

64. In this circuit a relay is used to change the
antenna from the transmitting to the receiving set.
Ordinarily, the spring on the armature of the relay
connects the antenna to the receiving set, but when
the key is pressed the contact is closed by which the
relay magnet is energized and the armature thrown
over to join the antenna to the transmitter.

Notes:

65. The Chaffee gap operating on 110 volts, direct
current with a tone circuit and starter. If the set is

coperated on alternating current the starter and tone

«circuit can be omitted. In this diagram a small re-
sistance is connected in series with two impedances
and a key shunted to a condenser across the gap. An-
other parallel circuit composed of a condenser and
impedance, the natural period of which is within the
audible range, are connected across the gap. Operat-
ing the key stops and starts the gap.
Notes:
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66. A loop antenna used for undamped wave trans-
mission. A tap is taken from the center of the loop
and connected to the filament of the audion. For
higher power several bulbs can be connected in
parallel.

Notes:

67. Another way of connecting a loop antenna for
undamped wave transmission. A hot wire ammeter
is inserted in the lead to the loop to indicate the ad-
justment for maximum power. A telephone trans-
mitter can be put in this circuit for telephonic trans-
mission. : »

Notes:

68. This circuit will operate over a short range as
a telephone trasmitter or receiver. The grid con-
denser should have a maximum capacity of 0.0005 mfd.
and the tuning condenser 0.001 mfd.

Notes:
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69. Telephone transmission can be carried on by
connecting apparatus, as shown in this diagram. Very
little explanation is needed, since the sizes of the coils
and condensers are given. In place of the B battery
a direct current generator of 100 to 350 volts can be
used for long distance transmission. A battery
is inserted in the grid of the modulator tube. The
value of this negative voltage must be determined ex-
perimentally. A modulation transformer is needed.
It is advisable to buy this instrument, as it is a diffi-
cult matter to make one at home.

Notes:

70. A high powered telephone transmitter is shown
here connected in a manner similar to the set in
69. It is necessary ordinarily to use as many or
more tubes in the modulator circuit as in the oscilla-
tor circuit. Considerable distances can be covered by
a set of this kind if a high voltage is used in the plate
circuits. When the values of the coils or condensers
are not given they are the same as in 69.

Notes:
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71. This circuit is suitable for short distance un-
damped wave telegraph transmission. It is also
suitable for receiving if a pair of telephones is con-
nected in the plate circuit. Telegraphic operation is
carried on by means of the key inserted in the plate
circuit.

Notes:

72. This is a high-powered undamped wave tele-
graph transmitter using three tubes in parallel. It is
possible to have only two tubes or a number greater
than three, depending upon the distance to be covered.
The unique feature of this circuit is that no variable
condensers are used, the capacity of the antenna pro-
viding all the capacity in the oscillating circuit. A
small coil across the grid and filament, coupled to the
tuning inductance provides the feed back coupling tc
maintain the circuit in oscillation.

Notes:
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.

73. Connections for a modulated undamped wave
transmitter are given in this diagram. The tube at the
left operates as a radio frequency oscillator, while the
tube at the right with the inductance and capacity
provides an audio frequency oscillator which makes
it possible to transmit on undamped waves, though
they can be received with a crystal detector.

Notes:

74. A laboratory oscillator modulated by an audio
frequency oscillator. This circuit is used for various
kinds of experimental work. If the modulator is not
required, it can be disconnected, in which case the
circuit at the left will operate as a radio frequency un-
damped wave generator.

Notes:
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75. This illustrates the method of measuring the
wavelength of the primary of a radio transmitter.
The antenna and ground are disconnected from the

secondary of the oscillation transformer and a wave-
~ meter coupled loosely to the primary. When the key
is pressed a note will be heard in the wavemeter when
it is adjusted to the wavelength of the primary cir-
cuit. This method can be used for either transformer
or spark coil sets.

Notes:

76. To measure the wavelength of the secondary
of a transmitter or primary of a loose eoupler the other
circuits shotld” be disconnected and the buzzer and
battery connected around the inductance. With the
wavemeter coupled loosely to the coil a note will be
heard when the two circuits are in resonance, that is,
" they have the same wavelength.

Notes:

77. The wavelength of the secondary of a receiving
circuit can be measured by disconnecting the antenna
and ground from the primary coil and coupling the
wavemeter to the secoadary. A buzzer is shunted
around the inductance of the wavemeter. When the
two circuits are in resonance a sound will be heard
in the telephones of the receiving circuit.

Notes:
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78. This circuit shows the manner in which the
capacity of an antenna is measured. The switch is
thrown to the right, the buzzer set in operation and
the wavelength measured by means of the wavemeter.
Then, without changing the adjustment of the wave-
meter the switch is thrown to the left and the con-
denser adjusted until signals are again heard in the
wavemeter. The capacity of the condenser at this
point will be equal very closely, neglecting the induc-
tance of the antenna, to the capacity of the antenna.

Notes:

79. The resistance of an antenna can be measured
by using this circuit. The transmitter is first adjusted
with the antenna and ground connected for maximum
radiation as indicated by the hot wire ammeter. Then
the switch is thrown to the right. This cuts in a
variable non-inductive resistance and a condenser
equal to the capacity of the antenna and ground.
When the resistance is set at a value which gives the
same reading of the ammeter as found ordinarily, the
resistance in the circuit is equal to the resistance of
the antenna.

Notes:

80. Another method for measuring the wavelength
of an antenna circuit. In place of the telephones and
detector connected with the wavemeter, a hot wire
ammeter is inserted in the wavemeter circuit. When
the antenna and wavemeter are in resonance the maxi-
mum indication will be given by the hot wire ammeter.

Notes:



63

Radio Hook-U ps

| 4
Al
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81. This circuit is used for measuring either induc-
tance or capacity by the use of a standard coil or con-
denser and a wavemeter. The capacity or inductance
to be measured is put in the circuit at the left and
a buzzer connected around the coil for excitation.
When the wavelength has been found by means of

XZ
the wavemeter the inductance is L =———— or the
3552 C
AZ
capacity is C =
3552 L
Where C = capacity in mfd.
L = inductance in cms.
A — wavelength in meters.
Notes:

82. A circuit for measuring the variation of plate
current with changes of filament current in an audion
detector. The meter marked I, is an ammeter meas-
uring up to 2 amperes and I,, a milliammeter or micro-
ammeter measuring up to 50 milliamperes.

Notes:

83. By means of this circuit the variations of plate
current with changes of plate voltage at various fila-
ment currents can be determined. The meters marked
1, and I, are the same as in 82, while the E, volt-
meter should have a range up to the maximum volt-
age applied to the tube.

Notes:
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64. The addition of a variable grid battery and volt-
meter makes it possible to determine the plate cur-
rent at different values of positive and negative grid
voltage. Curves obtained in this manner are called
the characteristic curves of the tubes.

Notes:

85. This circuit is for measuring the audibility of
signals using a crystal detector. A variable resist-
ance is connected across the telephones. When the
value of the resistance has been decreased until dots
and dashes can just be distinguished the audibility
is equal to the resistance of the telephones plus the
resistance of the shunt divided by the resistance of
the shunt. :

Notes:

86. In this circuit the audibility meter is used with
an audion receiver. The shunt resistance is operated
in the same manner as described in 85, and the "audi-
bility factor determined in the same manner.

Notes:
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RADIO HOOK-UPS

By M. B SLEEPER
Price 75 Cents

THIS ita very essential little volume to every radio

experimenter. It contains the wiring diagrams
of eighty-six different wireless circuits suitable for
the reception of radio-telegraphy or radio-telephony.
Suitable explanations accompany
every diagram, and space 1s left for
the experimenter to enter not.es.of
his own regarding experimentation
with the various hook-ups.

The diagrams commence with the

simplest crystal detector sets and
work up to the more complicated re-
ceiving circuits. One notable feature
of the diagrams is the elimination of
every unnecessary piece of apparatus
from the circuits. There 18 not a single freak dia-
gram in the volume. The book is indispensable to
the radio amateur who designs or builds his own
receiving apparatus.

DESIGN DATA

For Radio Transmitters and Receivers
By M. B. SLEEPER

Price 7S Cents

THE only book that gives tables and data for
designing receiving and transmitting apparatus
so that you need no knowledge of mathematics.
It’'s the first book a beginner buys after he has
learned the use his phone receiver.
Far from being a collection of for-
mulas, DESIGN DATA takesupin pro-
per sequence the problems encoun-
tered in planning all types of receiv-
ing sets for short, medium and long
wave work, and spark coil, transfor-
mer and vacuum tube transmitters
operating on 200 meters. Tables have
been worked. out so that values can be
found without the use of mathema-
experimenters will find here information
nable them to have the most modern and
ipment,



JUST PUBLISHED
HOW TO MAKE COMMERCIAL
TYPE RADIO APPARATUS

By M. B. SLEEPER
Fully Illustrated

Price 75 Cents

R the man who builds and designs his own

equipment there is a lot of satisfaction in know-
ing that his apparatus is comparable to that of com-
mercial design. The book describes in detail many
commercial type of transmitting spark and vacuum
tube sets, both telephone and telegraph and receiv-
ing equipment of all kinds. The experimenter will
be able to get a world of ideas for the design and
construction of his next piece of radio equipment
from the very clear descriptions and the 98 clearly
illustrated figures.

The table of contents gives one an idea of how
completely the field is covered in this book.

PART I—RECEIVING EQUIPMENT
CHAPTER 1—Audion-Crystal Receiver.
CHAPTER 2—An American Receiver for French Ships.
CHAPTER 83—Long Wave Receiver.
CHAPTER 4—Uni-Control Receiver.
CHAPTER 5—Audion Control Box.
CHAPTER 6—Two-Step Amplifier,
PART II—TRANSMITTING EQUIPMENT
CHAPTER 1—Duplex Radiophone Telephone Set.
CHAPTER 2—Design Features of theS. C. R. 112.
CHAPTER 3—High Efficiency 1 K. W. Transmitter.
CHAPTER 4—Radio Equipment for Small Boats.
CHAPTER 6—English Radio Equipment.
PART III—AIRPLANE RApIO eqmmnm'
CHAPTER 1—The Use of Wireless Equipment on Transportation
g’lane: and the Circumstances under which it must
perate.
CHAPTER 2—200-Watt Airplane Radio Transmitter.
CHAPTER 3—Radio Telephone Apparatus for Airplane Communi-

cation.
CHAPTER 4—Aircraft Radio Apparatus for Seaplanes and Dirigi-

es.
CHAPTER b—Light Weight Airplane Transmitter.
PART 1V—SPECIAL NOTES ON MISCELLANEOUS EQUIPMENT
CHAPTER 1—Multi-Purpose Wavemeter.
CHAPTER 2—An Instrument for the Production of Und d

Waves.
CHAPTER 8—Bureau of Standards Long-Wave Wavemeter.
CHAPTER 4—Construction Details of the Double Condenser.
CHAPTER b—Precesion Radio Meuurinz Inatrmnents.
CHAPTER 6—Baldwin Type Telephone Recejy:
CHAPTER T—Manufacturing Details of the B i Battery.




FIFTH EDITION—JUST PUBLISHED
Wireless Telegraphy and Telephony
Simply Explained

By ALFRED P, MORGAN
154 Pages (5x71%) 156 Illustrations

Price $1.50

THI$ is undoubtedly one of the most comprehen-
sive treatises on the subject, and a close stud
of its pages will enable one to master all the detai
of the wireless transmission of messages. The
author has filled a long-felt
want and has succeeded in fur-
ishing a lucid, comprehensive
explanation in sim({)le language
of the theory and practice of
wireless telegraphy and tele-
phony.

This book treats the subject
from on entirely new stand-
point. It is well illustrated by
over one hundred and fifty
interesting photographs and
drawings. All diagrams have
been made in perspective show-
ing the instruments as they ac-
tually appear in practice. The

drawings are carefully keyed and labelled. Many of
the photographs are accompanied by phantom draw-
ings which reveal the name and purpose of each part.

A book the wireless experimenter cannot afford to
be without. It enables one to design and construct
apparatus. Also valuable to the layman,

AMONG THE CONTENTS ARE:

Introduction. The Means for Radiating and Intercepting
Electric Waves. Aerial Systems. Earth Connection. The Trans-
mitting Apparatus. The Receiving Apparatus. Tuning and
Coupling. Directive Wave Telegraphy. ireless in Army and
Navy. Wireless on Aeroplane. How a Message is Sent and Re-
ceived, The Telephone Transmitter and Receiver. The Thermo-
phone. The Selenium Cell. The Wireless Telephone. The Diffi-
culties of Wireless Telephony. A Simple Wireless Telephone.
The Effects of Speech Upon Wireless Telephone Apparatus. The
Requirements of Wireless Teleph A us. The Production
of Undamped Electrical Oscillations. The Paulsen Arc. Wire-
less Telephone Apparatus. The Majorana Transmitter. The
Receiving Apparatus. The Audion. Transmission of Wireless
Telephone Messages. Maxwell’s Theory. Hertz's Discovery, ete.

WHAT IS SAID OF THIS BOOK:
A simply-worded book, which can be heartily recommended.
—Scientific American.




NEW_EDITION

EXPERIMENTAL
WIRELESS STATIONS

By P. E. EDELMAN

27 Chapters 392 Pages 167 Illustrations
Price $3.00

HE theory, design, construction and operation is
fully treated including Wireless Telephony,
Vacuum Tube, and quenched spark systems. The
new and enlarged edition is just issued and is strictly
up to date, correct and complete. This book tells
how to make apparatus to not
only hear all telephoned and tele-
graphed radio messages, but also
how to make simple equipment
that works for transmission over
reasonably long distances. Then
there is a host of new information
included. The first and only book
to give you all the recent impor-
tant radio improvements, some of
which have never before been
published. This volume anticipates every need of
the reader who wants the gist of the art, its
principles, simplified calculations, apparatus dimen-
sions, the understandable directions for efficient
operation. Vacuum tube circuits; amplifiers; long.
distance sets; loop, coil, and underground receivers;,
tables of wave-lengths, capacity, inductance; such
are a few of the subjects presented in detail that
satisfies. It is independent and one of the few that
describe all modern systems.

Endorsed by foremost instructors for its clear
accuracy, preferred by leading amateurs for its
dependable designs. The new ‘ EXPERIMENTAL
WIRELESS STATIONS” is sure to be the most satis-
factory for your purpose.




_JUST PUBLISHED!
THE A B C OF VACUUM TUBES
USED IN RADIO RECEPTION

By E. H. LEWIS, Assoc. I.R.E.
Radio Instructor East Side Y. M. C. A., New York City

Fully Illustrated
Price $1.00

THIS is the book for the person who wishes to know what goes
on the inside of a vacuum tube when it is used in a radio
zeceiving circuit. It is especially valuable to the person who knows
noilnng nbout radio and very little if anytlnng about electdcity. No
previous technical knowledge is necessary to
understand it. The book is also of great value
to the experimenter who is just taking up the
fascinating study of vacuum tube operation.
with an explanation of elementary
electrical terms, and list of symbols the function-
ing of various vacuum tubesas detectors andam-
plifiers is explained step by step in an easilyun-
derstandablemanner. 'Fhe subjectof speechdis-
tortion, one of thedifficultiesfrequently encoun-
tered i in radiphone reception loday, discussed and its elimination
tedout. Vi tical circuits are shown and discussed. No
techuical terms are used without their meaning being first explained.
No owneror pr tive owner of a radiophone receiver should
be without the know! i dge to be gained from this elementary book.

TABLE OF CONTENTS
CHAPTER I—INTRODUCTORY

Electric Current—Electrical Pressure or Electromotive Force
—Resistance-Direct Current—-A.Iternatmg Current—Frequency—
Inductance—C. Oscillations—The Recep-
tion of Signals—Wave Length—Tuning the Receiving Antenna—
‘The Antenna as a Complete Circmat.
CHAPTER II—THE VAcuuM TUBE AS A RECTIFIER AND RELAY

WITHOUT MOVING PARTS

Twrbe Construction—TheEdison Effect—Electron Emission from
a Heated Filament—Dependance of Plate Current upon Plate
Potential—Dependance of Plate Current upon Filament Current
—Effect of Grid Poteptial upon Plate Current—Relay Action—
Rectification

CHAPTER 1II—THE VAcuuM TuBE DETECTOR

The Telephone Receiver—Simple Detection—Detection with
Grid Condenser—Effect of Gas in a Detector Tube—Heterodyne
Action or the Production of Beats.

CHAPTER 1V—THE VAcuum TUBE AMPLIFIER

General Characteristics—Audio Frequency Amphﬁcnnon—
Radio Frequency Amplificati Radio Fr ve
Amplification—Autodyne Production of Beats.

CHAPTER V—PRACTICAL CIRCUITS AND THEIR OPERATION

Methods of Coupli The Vari t Inter-Electrode Tube
Capacitance—Wave Length, F' y and R Circui
and Explanations of their Arrangement and Operation.

CHAPTER VI—VOICE DISTORTION

Amplifier Transformers—Normal Grid Potential—Too Great

Regeneration—Telephone Receiver.
CHAPTER VII—PRACTICAL QUESTIONS AND ANSWERS




Construction of New Type
Transatlantic Receiving Sets

By M. B. SLEEPER

Fully lllustrated
Price 75 Cents

N addition to the listening to ships and broadcast-
ing stations on short wave lengths there is a
peculiar fascination about listening to the high-power
telegraph stations of England, France, Germany,
Russia and Italy as well as those located in the
Pacific Ocean and the Oriental Countries. It is
much easier to do this than most people imagine.
The sending is very slow, a feature of assistance to
the beginner in telegraphy. Several types of re-
ceiving sets for this task are described. Detectors,
amplifiers, oscillators, etc., for long distance recep-
tion are also described. Suggestions for the opera-
tion of relays by the signals and the reproduction of
them on a phonograph are given. In addition thereis
some valuable data on home made wavemeters for
testing and experimenting,

CHAPTER 1.
Transatlantic Reception on Long Waves.

CHAPTER II.
Single Circuit Receiver.

CHAPTER III.

Loosly Coupled Oscillating Receiver.
CHAPTER 1V.

High Efficiency Long Wave Receiver.

CHAPTER V.
Loud Speakers, Relays and Phonograph Receivers.

CHAPTER VI.
Homemade Wavemeters.



JUST PUBLISHED
Construction of Radiophone and
Telegraph Receivers for Beginners

By M. B. SLEEPER
Fully Hlastrated

Price 75 Cents

HE man who wants to feel the real thrill of
accomplishment, and who is not satisfied in the
merely making use of what others have done for
him, builds his own radio apparatus. Experimenters
and novices must take their instructions from relia-
ble sources, however, to assure the success of their
work. Radio men can follow the data in  Radio
Phone and Telegraph Receivers’’ in full confidence
because each piece of apparatus described was first
made, tested, and found efficient before the final
design was accepted. Special receivers, both crystal
and audion, are shown in detail. Regenerative cir-
cuits as well as audio and radio frequency amplifiers
are described and illustrated by clear photos, dia-
grams, and working drawings prepared especially
for the novice and the man who wants to receive
what is being broadcasted daily by the Broadcasting
Stations. A special feature is the phonograph type
radio set and the loud speaker which is suitable for
installation in the parlor or livingroom of the home.

CHAPTER I—Erection of Sending and Receiving Antennas.
CHAPTER II—Building a Two Slide Tuning Coil.

CHAPTER II1—Installing and Connecting up a Simple Receiver,
CHAPTER IV—A Receiver for Navy Code Practice.

CHAPTER V—Receiving Instruments on Standardized Panels.
CHAPIER VI—Some Ideas on a Crystal Receivea.

Cuarrer VII—Audion Control Panels.

CHAPTER VIII—Construction of a Portable Receiver.
CHAPTER IX—Crystal Receiver 200 to 600 Mete

CHAPTER X—The Use of Concentrated Induction Coils.
CHAPTER XI—A Simple Regenerative Receiver.

CHAPIrER XII—Variometer Type Regenerative Receiver.
CHAPTER XIIT—TIwo Step Audio Frequency Amplifier.
CHAPrER XIV—Building a Radio Frequency Amplifying Trans-

former.
CHAPTER XV—Radio and Audio Frequency Amplifier.
CHAPTER XVI—Radlo Frequency Amplifier Without Transfor-

CHAPTER XVII—AI‘he Iéoud Speaking Telephone Receiver and
CHAPTER XVIII—The Radio Set for the Farlor.



LATEST ELECTRICAL
BOOKS

Treating on Dynamos, Electric Bells,
Telephones, High Frequency, Wireless

Arithmetic of Electricity.

Pror, T. O’CoNor SLOANE. A practical treatise on elec-
trical calculations of all kinds reduced to a series of rules,
all of the simplest forms, and involving only ordinary arith-
metic; each rule illustrated by one or more practical problems
with detailed solution of each ome. This book is classed
among the most useful works published on_ the science of
electricity, covering as it does the mathematics of electricity
in a manner that will attract the attention of those who are
not familiar with algebraical formulas. . 200 gages. New
Revised and Enlarged Edition. rice, $1.50

Commutator Construction.

By WiLLiax Baxter, Jr. The business end of dynamo or
motor of the direct-current type is the commutator. This
book goes into the designing, building and maintenance of
commutators, shows how to locate troubles and how to remed
them; everyone who fusses with dynamos needs this. Fourt
edition. Price, 35 cents

Construction of a Transatlantic Wireless Receiv-
ing Set.

By L. G. Pacent and T. S. Curtis, A work for the Radio
student who desires to construct and operate apparatus that
will permit of the reception of messages from the large
stations in Europe with an aerial of amateur proportions.
6 pages, 23 illustrations. Cloth, Price, 35 cents

Dynamo Buildinﬁor Amateurs, or How to Con-
struct a Fifty Watt Dynamo.

By ArtHur J. WEED. A practical treatise showing in detail
the construction of a small dynamo or motor, the entire
machine work of which can be done on a small foot lathe,
Dimensioned working drawings are given for each piece of
machine work, and each operation is clearly described. This
machine, when used as a dynamo, has an output of fifty
watts; when used as a motor it will drive a small drill press
or lathe. It can De used to drive a sewing machine on any
and all ordinary work., The book is illustrated with more
than sixty original engravings showing the actual construction
of the different parts, Price, $1.00



Design Data for Radio Transmitters and Re-
ceivers.

By B. M. Sceerer, Far from being a collection of formulas,
Design Data takes up in proper seq e probl en-
countered in planning all types of receiving sets for short,
medium and long wave work, and spark coil, transformer
and vacuum tube transmitters operating on 200 meters.
Tables have been worked out so that values can be found
without the use of mathematics. Radio experimenters will
find here information which will enable them to have the
most modern and efficient equipment. Price, 75 cents

Dynamos and Electric Motors and All About
Them.

By Epwarp Treverr. This volume gives practical directions
for building a two H. P. namo of the Edison type capable
of lighting about fifty mazda lamps of the 20-watt size. In
addition, 1t gives directions for uilding two small electric
motors suitable for running sewing i e lud
ing chapter describes the construction of a simple bichromate
battery adapted for running electric motors. 96 pages. Fully
illustrated with detail drawings. Cloth, lgtlee. $1.00

Electric Bells.

By M. B. Steerer. A complete treatise for the practical
worker in installing, operating and testing bell circuits,
burglar alarms, thermostats and other apparatus used with
electric bells. Both the electrician and the experimenter will
find in_this book new material which is essential in_their
work. Tools, bells, batteries, unusual circuits, burglar alarms,
annunciators, systems, thermostats, circuit breakers, time
alarms, and other apparatus used in bell circuits are de-
scribed from the standpoints of their application, construc-
tion, and repair, The detailed instructions for building the
apparatus will appeal to the experimenter &gr_tlcularly‘ The
practical worker will find the chapters on Wiring Calculation
of Wire Sizes and Magnet Windings, Upkeep of Systems
and the Location of Faults of the greatest value in their
work. 124 pages. Fully illustrated. Price, 75 cents

Experimental High Frequency Apparatus, How
to Make and Use It.

By Tmomas StanrLey Cuwrtis. This book tells you how to
build simply high-frequency coils for experimental purposes
in the home, school laboratory, or on the small lecture plat-
form. The book is really a supplement to the same author’s
“High Frequency Apparatus.” = The _experimental side only
is covered in th¥s volume, which is intended for those who
want to build small coils giving up to an eighteen-inch spark.
The apparatus is simple, cheap and perfectly safe, and with
it some _truly startling experiments may be performed. 69
pages, illustrated, , 5O cents



Electrician’s Handy Book.

By Pror. T. O’Conor Sroane. This work has just Ren
revised and much enlarged. It is intended for the p.7ctical
electrician who has to make things go. The entire field of
electricity is covered within its pages. It is a work of the
most modern practice, written in a clear comprehensive
manner, and covers the subject thoroughly, ning at the

B C of the subject, and gradut.llf takes you to the more
advanced branches of the t teaches you just what
you should know about electricity. A practical work for the
practical man. Contains forty-eight chapters,

The publishers consider themselves fortunate in having
secured the services of such a well and favorably known
writer as Prof. Sloane, who has with the greatest care com-
pleted a master work in concise form on this all-important
subject. 600 engravings, 824 pages, hand ly bound in
cloth. New Revised Edition. Price, $4.00

Electricity Simplified.

By Pror, T. O’CoNor Sroane, The object of “Electricitx
Simplified” is to make the subject as plain as possible an
to show what the modern conception of electricity is; to
show how two plates of different metals immersed in acid
.can send a message around the globe; to explain how a
bundle of copper wire rotated by a steam engine can be the
agent in lighting our streets; to tell what the volt, ohm and
ampere are, and what high and low tension mean; and to
answer the questions that gerpetunlly arise in thé mind in
this age of electricity. 218 pages. Illustrated. Fifteenth
edition. Price, $1.50

Electric Wiring, Diagrams and Switchboards.

By Newrton Harrison, with additions by Tromas Porre.
This is the only complete work issued showing and telling
you what you should ﬂnow about direct and alternating cur-
rent wiring. The work is free from advanced technicalities
and mathematics, arithmetic being used throughout. It is in
every respect a handy, well-written, instructive, comprehen-
sive volume on wiring for the wireman, foreman, contractor
or electrician, Third revised edition, 315 pages, 130 illus-
trations, Price, $2.50

Experimental Wireless Stations.

By P. E. EpeLmaN. The theory, .desiw construction and
%Perahon is fully treated, including ireless Telephony,

acuum Tube, and quenched spark systems, The new en-
larged 1920 edition is just issued and is strictly up to date,
correct and complete. This book tells how to make apparatus
to not only hear all telephoned radio ges, but also how
to make simple equipment that works for transmission over
reasonably long distances. Then there is a host of new in-
formation included. The first and only book to give you
all the recent important radio improvements, some of which
have never before been publish 392 pages. 24 chapters.
167 illustrations, Price, $3.00




Hlectric Toy Making, Dyiiamoe Building and
Electric Motor Construction.

This work treats of the making at home of electrical toys,
electrical apparatus, motors, dynamos and instruments ‘in
general and is designed to bring within the reach of youn
and old the manufacture of genuine and useful _electri
:spl}ancea. 210 pages, cloth, Fully illustrated. Twentieth
ition, enlarged. Price, $1.50

H:lgl}_x Fre;;luency Apparatus, Its Construction and
actical Application.

By Tuaoumas StanLEy Cumrtis, The most comprehensive and
thorough work on_ this  interesting subject ever produc
The book is essentially practical in its treatment and it con-
stitutes an_accurate record of the researches of its author
over a period of several years, during which time dozens of
coils were built and experimented with. New revised and
enlarged edition. Fully illustrated. 269 pages.

Price, $3.00

House Wiring.

By TuoMmas W Pprrt. Describing and illustrating up-to-date
methods of mstallmg electric light wiring. Contains just the
information needed for successful wiring of a building. Fully
illustrated with diagrams and plans. It solves alf wiring
problems and contains nothing that conflicts with the rulings
of the National Board of Fire Underwriters. 1920 editiom,
revised and enlarged. Including Direct Current Motor Con-
nections—Diagrams of series wound motor—and Motor Wir-
ing. 200 p-ges, fully illustrated, flexible cloth.

Price, $1L.00

How to Become a Successful Electrician.

By Pror. T. O’CoNOR SLOANE. An interesting book from
cover to cover. Telling in simplest language the surest and

iest way to b a successful electrician. The studies
to be followed, methods of work, field of operation and the
requirements of the successful electrician are pointed out and
fully explained. 202 pages. Illustrated, Eighteenth revised
edition. Cloth. Price, $1.50

Radio Time Signal Receiver.

By Austin C. Lescarsoura. This new book, “A Radio Time
Signal Receiver,” tells you how to build a simple outfit de-
signed expressly for the beginner. You can build the out-
fits in your own workshop and install them for jewelers
either on a_one-payment or a rental basis, The apparatus
is of such simple design that it may be made by the average
amateur mechanic possessing a few ordinary tools. 42 pages.
Paper, Price, 35 cents



Radio Hook-Ups.

L]
In this book the best circuits for different instrumcnts and
various punxoses have been carefully selected and grouped
together. 1l the best circuits for d d and d d
wave receiving sets, buzzer, spark coil and transformer send-
ing equipment, as well as vacuum tube telegraph and tele-
phone transmitters, wavemeters, vacuum tube measuring in-
struments, audibility meters, etc., are shown in this book.
Price, 75 cents

Standard Electrical Dictionary.

g{ Pror. T. O’CoNor SrLoANE, Just issued an entirely new

ition brought up to date and ‘freatly enlarged—as a refer-
ence book this work is beyond comparison, as it contains
over 700 pages, nearly 500 Hlustrations, and definitions of
about 6,000 distinct words, terms and phrases. The defini-
tions are terse and concise and include every term used in
electrical science,

In its arrangement and ty aphy the book is very con-
venient. The word or term” defined is printed in black faced
type which readily catches the eye, while the body of the
page is in smaller but distinct type. The definitions are well
worded, and so as to be understood by tlie non-technical
,reader. The general plan is to give an exact, concise defini-
ition, and then amplify and explain in a more popular way.
1Synonyms are also given, and references to other v-ords and
1phrases are made. his work is_absolutely indisp ble to
.all in any way interested in electrical science, from the
higher electrical exgert to the everyday electrical workman.
In fact, it should be in the possession of all who desire to
keep abreast with the progress of this branch of science.
New enlarged edition. 767 pages, 477 illustrations.

Price, $5.00

Storage Batteries Simplified.

By Victor W. Pacf, M.S.A.E. This is the most thorou&b
and authoritative treatise ever gublished on this subject. It
is written in easily understandable, non-technical language so
that anyone may frasp the basic principles of storage bat-
t action as well as_their practical industrial applications.
*All electric and gasoline automobiles use storage batteries.
Every automobile repairman, dealer or salesman should have
a good knowledge of maintenance and repair of these im-
portant elements of the motor car mechanism. This book
not only tells how to charge, care for and rebuild storage
batteries but also outlines ail the industrial uses. Learn
how they run street cars, locomotives and factory trucks.
Get an understandingoof the important functions they_ per-
form in submarine boats, isolated lighting plants, railway
switch and signal systems, marine applications, etc. This
book tells how they are used in central station standby serv-
ice, for starting automobile motors and in ignition systems.
Every practical use of the modern storage battery is out-
line:ly in this treatise, 208 pages, fully illustrated.

Price, ”-”



Telephone Construction, Installation, Wiring,
Operation and Maintenance.

By W. H, RaocLirre and H. C. Cusning, . This book gives
the principles of construction and operation of both the
Bell and Independent instruments; approved methods of
installing and wiring them; the means of protecting them
from lightning and abnormal currents; their connection to-
ether for operation as series or bridgini_statlons; and rules
or their pection and mai ine wiring and the
wiring and operation of special telephone systems are also
treated. 224 pages, 132 illustrations., Second revised edition.

Price, $1.50

Wireless Telegraphy and Telephony Simply Ex-
plained.

By Arrrep P. Morcan. This is undoubtedly one of the
most complete and comrrehenswe treatises on the subject
ever published, and a close study of its pages will enable
one to master all the details of the wireless transmission of
messages. The author has filled a long-felt want and has

ded in furnishing a lucid, comprehensible explanation
in simple language of the theory and practice of wireless
telegraphy and +telephony. Fourth edition. 154 pages, 156
engravings. Price, $1.50

Wiring a House.

By HerBerr PratT. Shows a house already built; tells just
how to start about wiring it; where to begin; what wire to
use; how to run it according to insurance rules; in fact, just
the information lfrou need. Directions apply equally to a
shop. Fourth edition. Price, 35 cents

Any of these Books sent Prepaid on Receipt of Price

Our 1922 Catalogue describing books on more than
fifty different subjects sent free to any address

THE NORMAN W, HENLEY PUBLISHING CO,

2 West 45th Street
NEW YORK
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