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TSTERRATIONAL RADIGTELEQRAPRIC OORVENTION
'LIST OF ABBREVIATIONS TO BE USED IN RADIO COMMUNIGATION

ADSREVIA-
el QuEsTION,

ANSWER OR NOTICL.

Do you wish to communieate by means of the

1 wish to communicate by means of the Intese

International Signal Code? national Signal Code.
QRA | What ship or coast station Is thatt...........| Thisls........
QRB | What Is your distance?. . ......... My distance Is ......~
QRC | What ls your true bearing?.. My true bearing o
QRD | Where are you bound for?... 1 am bound for
QRP | Where are you bound from?. 1 am bound frem. ..
QRG | What line do you belong tol. . 1 belong to the.. .....Lina
QRH | What Is your wave length in me(mt.. My wave length lu .. ..metersy
QI How many words have you to sendt. 1 have. ..... words to send.
QRK | How do you recelve me?.. .......... 1 am receiving well,
QRL Auyou recelving badiy? snluuuut..... 1am recelving badly. Please seng 80y
oo 0o mm e o 0o um o
for adjustment?.....ccccnea. - for adjustment.
QRM | Are you being Interfered witht. . 1 am being Interfered with.
QRN .| Atmospheries are very strong.
QRO .| Increase power.
QRP .| Decrease power,
QRQ .| Send faster.
QRS Send slower,
QRT | Shall I stop sendingl. .. .| Stop sending.
QRU | Have you anything for meS... .| 1 have nothing for you.
QRV | Are you ready?......cccccncenevence 1am ready. All right sow.
QRW | Are you busy?....,cccececposecosecdiocscscese| 1ambusy (or: I am busy with......). riesse
do not Interfere.
QRX | Shalll stand by?.....cccceecccacecrccone.....| Stand by. 1 will call you when required.
QRY | When will be my turnt.. Your turn will be No. .......
QR Are my signals weak?. .. Your signals are weak.
QSA Are my signals strong?.. .| Your signals are strong
qQse Is my tone bad!.... The tone is bad.
Is my spark bad? The spark Is bad.
1s my spacing bad?... ro-upu-;um.
My timels..... .
Transmission will be In alternate order.
i ‘will be In series of 5 messages.
‘will be in series of 10 messagee.
Collect... ....
The last radlograny'is Hod,
QSL | Did you get my recelptl.......ccccce2uonee-oo.| Please acknowledge.
QSM | What is your true My true course bs....... &
QSN | Are you In communication with land?......... 1 am not in comm! with land.
QSO | Are you In communieation with any ship or | I am in communjcation with ... .... .(w
station (or: with........)? venncacsde
QSP { Shalllinform........that you are calling him? | Inform........that 1 am cslling him.
QSQ |Is........calling met........cccccceeeevecec.| You are being called by . ......
QSR | Will you the 1will ar
QST lm you received the nlunl eallf...... corens| Gemerdl call to all stations.
QS8U | Please f;l:;u when you have finished (or: at | Will call when I have finished,
oo )t
‘Q8Y | 1s public correspondence hhchllldt...... Publie once is belng Bandled.
5 Tlease Jo not interfere.
QSW | Shall 14 my spark fir ?. ! your apark frequency.
Q8X | Shalild my spark t..c.ce...| Decrease your spark frequency.
QsY snnllluﬂno'mhmh of......;00er88 | Lot us change to the wave lengthof.. .......
meters.
Qsz dend each word twice. I have dificulty’in
recelving you.
QTA |...... Repeat the Jast radiogram.

SPublic correspondence Is any radio work, official or private, handled on commercial wave lengths.

for that

When an abbreviatien Is followed by & mark of Interrogation, it refers to the question Indicated
sbbreviation.
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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-U ps

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 14, 34, 2, 3, 4, 5,
6%, 7%, 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 mid.,
and the detector circuit condenser of 0.0005 mfd. maxi-

ng and operate
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10 - Radio Hook-Ups

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 mifd. 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-U ps

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 s.s.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:

M:..' L SR ) _
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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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20 Radio Hook-Ups

53, This is thesi |

ceiver. gt:ll;lest circuit for a damped
_ “The fixed cond: single slide coil ispus ;Vave
of the postage-stamp typ‘?el‘ connected to the ;idfc

Notes =
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24 Radio Hook-U ps

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:
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32 Radio Hoek-Ups

41. The secondary circuit really is an oscillator
cvupled 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:
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84 - Radio Hook-Ups

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 o 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, tlere 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:
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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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40 Radio Hook-Ups

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 iren 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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46 Radio Hook-Ups

57. A buzzer transmitter 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

-al miles if a good receiver is used.

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

This is a diagram of a spark coil transmitter. In
to comply with the radio law, it is almost essen-
» use an oscillation transformer instead of a
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48 Radio Hook-Ups

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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30 Radio Hook-U ps

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
operated 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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52 Radio Hook-U ps

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 to
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 should’ 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:
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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

Al
the wavemeter the inductance is L =——— or the
3552C
x2
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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BA. 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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