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ATRCRAFT RADIO
CHAPTER VII
ATRCRAFT TRANSMITTERS

75, GENERAL ‘

The GO series transmitters are the present standard
type for patrol aircraft, They are double, all-wave trans-
mitters, high and intermediate, with quick switch=over from
a common rectifier.

The GP series transmitters are the present standard
type for two-seater scout and observation airplanes and mis-
cellaneous airplanes. They are of the plug-in coil type '
with six coil ranges covering the band 350 to 9050 kc¢s, In-
terphone is provided as part of the GP series transmitter
equipmente o

The GN transmitter is a semi-expérimental type, an allw-
wave transmitter, high and Iintermediate frequency, with quick
switch over from a common rectifier, of the same general
shape as the GP transmitter.

The GF-1 transmitter is very similar to the GF. The
GF-2 and GF-3 transmitters are standard for single-seat
planes, two seat dive bombers, and patrol airplanes inter-
squadron worke. The GF series transmitters are dynamotor op-
erated from a 12 volt direct current airplane power supply;
all others listed above are operated from rectifiers in the
radio set which convert 800 cycle alternating current air-
plane generator supply into filament and plate powers All of
the above transmitters are of the master oscillator, powere
amplifier type, continuously variable.

For more complete information on any of these type
transmitters see the following sections in this pamphlet deve
oted to individual types.

764 MODEL GF=-1 TRANSMITTER EQUIPNENT

GENERAL

Model GF-1 Transmitter Equipment consists of a radio
transmitter with associated cables and control aniés, It
does not include the Junction Box and power supply mneecessary
to make an independently opera’.;i radio tranamgt ing equip~
ment, since the various units of Model GF-1 Trausmitter
Equipment are designed for operation in conjunetien with Mod-
el RU-3 Receiving Equipment. When connected with Model RU-3
Equipment as described below, the combination forms & com-
plete Model GF-l Equipment. The Transmitter Eguipment is ad-
apted for installation and operation in aircraft of all
types. It may be used to transmi$ voice modulated, tone mod-
ulated, and unmodulated signals in the freguency range 6200~
7700 kilocycles. MNodel GF-1 Transmitter Equipment consists:
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of the following units which may be identified by reference to

(1
2

Type

© O ~TN % bR

{

Type CBY-52027 Transmitter,
Type CBY-52014 Transmitter Mounting Base. *
Type CBY=-47064 Transmitter Coil Sete.
Type CBY=23045 Transmitter Control BoxX.
Type CBY-24004 Transmitter Remote Control.
CBY-23049 Antenna Relay Unit.

One each of Cables 136, 37*, 175, 77,
) Three Type CRP-38110~A Vacuum Tubes.¥*
) One Type CRP-38142 Vacuum Tube.*

the varigus figures in this instruction book.
)

* No units of Model GF-1 except these are interchangeable in
Model GF~-1 and Model GF Equipment. ; ‘

" The reference numbers used in the following discussion
refer to parts numbered in the various drawings accompanying

this section.

Fig. 71 shows a cabling diagram for Model GF-1 Equip-

ment. Fig. 72 shows a schematic
Equipment while Fig. 73 shows a
mitter, transmitter control box
74 shows a simplified schematic
er given to facilitate point to
and otherwise combine necessary
this equipment,

circuit diagram of Model GF-1
wiring diagram of the trans-
and antenna relay unit. Fig.
diagram of the GF-1 transmitt-
point resistance measurements

data for rapid servicing of
Fig. 756 gives a diagram showing Socket volt~

age readings which will facilitate servicing.

. VACUUM TUBES
. Three Type CRP=-38110 - A
CBY-52027 Transmitter: one as a

tubes are used in the Type
radio-frequency oscillator,

one as a radio-frequency amplifier, and one as an audio freq=-
uency tone oscillator. This tube is a triode comprising a
directly heated filament, a control grid and a plate. It is
designed primarily for use as an oscillator and amplifier and
is characterized by a relatively low amplification factor and
internal plate resistance., The filament is oxide-coated. The
base of the tube is 4 ceramic material (Isolantite) having a
low dielectric constant and low dielectric losses at radio
frequencies, ' _ ‘

One type CRP-38142 tube is used in the Transmitter as an
audio amplifier and modulators This tube is a triode having a
directly heated filament, a control grid and a plate. It is
designed primarily for use as an audio power amplifier and is
characterized by a lower amplification factor and plate resis-
tance than the CRP-38110-A. The filament is oxide-coated and
the tube base is bakelite..
The rollowing table gives the significant constants of

these tubes within their operating range in the transmitter:
Type Type
CRP-38110-A CRP-38142
Filament Voltage 7¢0 Ve 7.0 V.
Filament Current 1.2 a. 1.2 a.
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Type . Type .
CRP-38110-A CRP~38142
Grid Voltage =7¢0 Vo - =40e0 Vo
Plate Voltage 22040 Ve 220.0 Vi
Plate Current ~+e025 a,. «028 a.
Amplification Factor 6 . - 346
Plate Resistance 6000 ohms., 1800 ohmse

TRANSMITTER ‘ ' o

The 2ype CBY-5207 Transmitter consists of a set-box in-
cluding the circuits and tuning elements required for the
generation, amplification and modulation of radio currents,
including the supply and coupling terminals, tube sockets,
power terminals and plug-in coil terminals.

The transmitter case is a riveted aluminum case having
an opening in one end for the power plug and the other end en-
tirely open. It has an opening in one side for the Coil Se%
and a second opening in the top, closed by a tube cover. The
open end of the casevis,g%g§gg;by‘a metal panelx on which' are
mounted the antenna and ground binding posts 46, 47, frequen-
¢y control knob, dial, antenna condenser knob, locking knobs
and antenna current ammeter 129, The internal frame or chas=
sis of the Transmitter is permanently attached to a panels
The case is attached to this panel and verious other points
of the chassis and forms, together with the panel, a complete
shielding closure for the Transmitter. The tube cover is at-
tached to the case by two snap-slidese. ‘ ,

Electrically the Transmitter comprises a radio-frequen=-
cy oscillator, a radio~-frequency amplifier, a coupling circu-
it for transferring radio-frecquency power from the amplifier
to the antenna, a modulator stage for amplifying either int=-
ernal or external modulation currents and modulating the rad-
io frequency amplifier therewith, and a tone oscillator for -
generating modulating currents used in tone telegraphy. The
radio oscillator, radioc amplifier, and audio oscillator are
type CRP-38110-A tubes. The modulator is a type CRP=38142 -
tube, : ’ A L

The radio oscillator circuit comprises a-shielded coil
assembly 122, variably tuned by a condenser 116, which is op~
erated by the frequeney control knob and carries a dial, This
control knob drives the condenser shaft through a worm gear.
The dial is graduated in equal divisions from 0 to 30, each
division corresponding to one rotation of the knob, wﬁich is =
itself graduated 0 to 100. Condenser 117 is a fixed air con=-
denser connected in shunt with 116 and mounted in the same
frame, Condenser 120 is a small variable air condenser also
mounted in the same frame and adjustable with a serew-driver
through an aperture under the compensating condenser 288. The
function of this condenser is to compensate, by small changes
in the fixed capacity of the oscillator circuit, for frequen-
cy changes introduced when the oscillator or amplifier tubes
are changed., The oscillator has'a grid resistor 105 and a
grid condenser 114, the latter being mounted undéer the coil
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pancl, The os¢illator is coupled to the grid of the amplifi=-
er by condenser 115, also mounted under this panel. The cond-
enscr 115 .is connccted to the coil assembly 122 through a
fifth contact on the coil base. Condenser 119 is a leaf type
mica condcuser used for balancing out the grid=-plate capacity
of the amplificr tube. Grid bias for the amplifier is provid~
ed by returning this grid through choke coil 126 to terminal
68 of the plug rececptacle. The amplifier plate feeds shielded
coil assembly 121, which is a part of the Type CBY-47064 Coil
Set., In parallel with a portion of this coil assembly 121, is
the variable condenser 118, which may be adjusted by a knob.
The capacity of this condenser decreases in the direction of
the arrow engraved on the knob., The antenna binding post is
also connected to this secondary coil through ammeter 129 by
the adjustoble tap arm 130. 110 is a by=-pass condenser. The
plate circuit of the radio amplifier tube is conneeted through
jack 128 to terminal 64. When terminal 64 1s connected exter-
nally to terminal 63, this amplifier plate circuit is conncected
through the secondary SK, of the modulation transformer 124,
to a high-voltage terminal, 70, of thc power plug receptacle.
This terminel 70 also supplies high voltage through jack 127
to the plate of the CRP-381&2 modulator tubes The grid of the
modulator tube is connected through the secondary GE of the
modulation transformer 123 to terminal 67. Modulating curr-
ents through the primary MF of trunsformer 123 arc impressed
on the grid of thc CRP-%8142 tubc, amplified, and imprecssed
from its plate circuit through transformer 124 on the plate of
the radio amplifier tube. The CRP-38110-A tone oscillator
tube has an oscillation circuit comprising windings 1-2 and 5-4
of coil assembly 125 with Tixed condenser 107. Resistor 100
and condenser 106 are grid resistor and grid condenser respec-
tively. The plate of the tone oscillator tube is supplied
with voltage, through the voltage drop resistor 101 Dby-passed
by condenser 112, from terminal 71. Audio current from this
oscillator is impressed through winding 5-6 of coil assembly
125 ‘into the grid circuit of the modulator tube through wind-
ing MF of transformer 123. This winding is connected to the
12-15 volt terminal 62, which also feeds the series-parallel
connected filaments of the radio oscillator and amplifier
tubes. Nodulating currents from an external source may be in-
troduced through terminal 69 into the circuit including prim-
ary coil MF of the modulator grid transformer 123. Terminal
65 is c¢oupled to the plate of the modulator tube, for the
withdrawal of . side-tone voltage, through two condensers 108
and onc condenser 109, conpected. in parallel. - Each of conden-
sers 108 has a capacity of .006 mfd and condenser 109 has a
capacity of .001 mfd. The block of three condensers in paral-
iel has a total capacity of .013 mfd., which is included in
the transmitter for use in the side-tone circuit when low-
impedance and telephone receivers are employed Wwith the equip-
ment. For high impedance telephones the soldered jumper econ-
nection between points H and L must be removed, leaving the
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single capacity 109, of +00l1 mfd., in the circuit. The com~
bination of condensers 109 and 108 in the side~tone circuit
gives approximately the same side~torne intensity on low—im-
pedance telephones as condenser 109 alone on high-impedance
telephonese

Note: When h1gh~xmpedance telephones are used with this
equipment, both receiver and transmitter must be connected
for hlgh-impedance telephones. When low-impedance telephones
are used, both receiver and transmitter must be connected for
low-lmpedance telephones. Never try to operate the radio set
with the receiver connected for telephones of one type and
the transmltter*eonnected for telephones of the other type.

Terminal 66 is groundeds 127 is a closed-circuilt jack
to which access may be obtained through a snap cover at the
rear end of the set-box for measuring the combined plate cur-
rents of the radio oscillator and modulator tubes. 128 is
a similar jack for measuring the plate current of the radio
amplifier tube. No means are provided for measurlng the. tone
oscillator current.

The Type CBY-52014 Mrafismitter Mounting Base is 51milar
to the Type CBY~46011 Receiver Mounting Base, except that the
dimensions of the frame arc different. It is provided with
shock-proof mounting cups having snap-slide studs to which
the transmitter is secured by four snap-slides on mounting
brackets.

TRANSMITTER CONTROL BOX

Type CBY-23045 Transmitter Control Box is a small unit
prlmerlly identified with the control of the transmitter. It
carries a selector switch, a telegraph key, a microphone jack
and a plug receptacle. Thls control box carries besides the
telegraph key one manually operated control, the three-posi-
tion switeh 141, operated by a handle. SWltch 141 selects
the type of em13310n from the transmitter. It has a center
position "CW', a side position "MCW' and a second side posi=-
tion "VOICE'. Terminal 41 of the plug receptacle is wired to
the ring contact of the microphone jack 138, which accomoda-
tes a three way mierophone plug. The sleeve contact of the
jack 138 is grounded. The tip contact is connected through
terminal 50 to the power reley 153 and the antenna relay 289,
The telegraph key 139 also closes the circuit between termin-
al 50 and ground. ° Adjustlng screw 142 may be used to adjust
the spacing between the key contacts. It may also be used
to lock the key for test purposes, Terminal 52 is grounded
and the remaining terminals are connected to various contact
springs on the switch 141. The construction and operation of
this switch is similar %o ‘thét of switch 134 in the Type CBY-
23046 Receiver Switch Box, in which the short-circuiting studs
are mounted on a member rotated by the switch handle, and-stop
between the various pairs of spring contacts.

ANTENNA REIAY UNIT ‘
The type CBY-23049 Antenna Relay Unit is shown in Fig.
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73, also in the various circuit and wiring diagrams and in
the drawings. It is a disposable unit containing a two~posi=-
tion relay, two binding posts for conneetion to receiver and
transmitter, one antenna binding post, and a receptacle for
the plug of Cable 77, which connects 1t to the junction box.
Its function is to switch a common antenna between receiver
and transmitter in installations where one antenna is used
for both receiving and transmitting. The antenna binding
post 1s connected to the movable contact of one relay ele-
ment. When the relay is not energized this movable contact
rests on a fixed contact which is connected to the ™ REC"
blndlng post. When the relay is energized this movable con-
tact is brought to a second fixed contact which is connected
to the "TR' binding post. 1In addition the relay has an in-
dependent pair of contacts which are open in the non-ener-
gized (REC) position and whieh ground the Receiver binding
post in the energized {TRANS) position. The coil of the re-
lay is connected through cable 77 across the coil of the
power relay 153 in the. Junction.Box so that both relays are
energized simultaneously by the key on the Transmitter Con-
trol Box, a switch on the microphone plugged into jack 138,
or the CBY-24004 Transmitter Remote Control.

TRANSMITTER REMOTE CONTROL

The Type CBY-24004 Transmitter Remote Control consists
of a push-button switch adapted for mounting on an airplene
throttle lever, and connected to the Junction Box through
cable 1756. It is shown in Fig. 72, and its use is indicated
in the circuit diagram. It is connected into the circuit be-
tween terminal 50 of the Junction Box and ground, when cable
175 is plugged into receptacle 172.

CO=-OPERATION OF UNITS

The units of Model GF=-1 Transmitter Equipment do not
constitute a complete self-contained transmitting equipment.
These units are designed solely for operation in conjunction
with Model RU-3 as herein described, provide a complete Mod-
el GF~1 Transmitting and Receiving Equipment. Consequently
in this and succeeding sections of this pamphlet, the oper-
ation of the transmitter and associated units willbe descri-
bed in connection with all units of an operative transmitt-
ing and receiving installation.

In an operating installation, when the various units
of Model GF-1 Equipment are connected through cables to the
Junction Box and to the 12-15 volt source. ZEach terminal in
the Junction Box is connected through a cable to the termin-
al bearing the same number on one of the operating units.

Switch 155 in the Junction Box must be set in its
"PRANS-REC" position.: It then completes the 12-15 volt sup~
ply line to both the Receiver and Transmitter. The purpose
of the "REC ONLY" position of this switech is to cut out the
12-15 volt line to the Transmitter for the purpose of saving
power, when one way reception only, is desired.
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Current is dirdwrd from theé, }2-15 volt souree through
the positive supply litie from tértiinai 44, through fuse -

151 and terminal 83 in the. Receiver Switceh Box. When the
Switch Box Switch 134 is in its "OFPF' position, there is no
voltage on the Dynemotor Unit, Transmitter or Receiver for
all positions of all other controls. : ‘

High voltage from the Dynamotor Unit at terminal 18 may
~be impressed upon either the Receiver or the Transmitter (but
not both at once), depending upon the position of the junc-
tion box relay 153, The coil of this relay is supplied with
voltage from the 12-15 volt source through terminal 86 and
switch 155, and the circuit is completed to ground indepen-
dently through each of three manual throw-over controls. When
this circuit from the relay coil is closed t0 ground the re-
lay armature throws to the left and high voltage from termin-
al 18 is led to the Transmitter. When this circuit is open,
the relay armature drops back and the high voltage terminal
18 is connected to the receiver terminal 80; at the same time
a second pair of relay terminals short-circuit jack 138. For
remote switch control of this throw-over operation, Type CBY-
24004 Transmitter remote control should be plugged into recep-
tacle 172. When the switch button of this Remote Control is
depressed, relay 153 is energized and the high voltage is im-
pressed on the Transmitter. The same operation ‘is performed
by operating a microphone switch connected between ground and
the tip contact of jack 138 or by operating the telegraph
key. : : ’ ;

When relay 153 is in its "Receive" position (Remote
Control Switch UP, Transmitter Control Bax Key 139 UP, and
microphone switch UP), the Transmitter does not operate, and
the same voltages Trom the Dynamotor Unit are impressed upon
the various circuits of the Receiver as when Junction Box
switch 155 is in its "REC~ONLY" position. The receiver is
then tuned and controlled exactly as described in detail for
Model RU-3 Equipment in section IV of this pamphlet.

~ When relay 153 is in its "Transmit® position the high
voltage terminal of the Dynamotor Unit is connected through
this relay and the filter chokec 144 to terminal 70 of the
transmitter whieh supplies plate voltage to the radio oscilla-
tor, radio emplifier, and modulator tubes. At the same time,
the ground connection is removed, at relay 153, from terminal
69 to the transmitter. Then for any position of the switch
box switch other than "OFF' the circuits of the transmitter
are controlled as follows. At all three positions of switch
141 on the transmitter control box terminal 62 supplies 12-1b6
volts to the series~parallel filaments of the transmitting -
tubes. At all three positions of switch 141 high voltage is
supplied to the plate circuits of the radio oscillator, radio
amplifier, and modulator tubes. At the "MCW' -and "CW' posi-
tions, terminal 71 of the plate circuit of the tone oscillator
tube is connected through terminal 40 and switch 141, to ter-
minal 70. Thus the tone oscillator operates in these two
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positions but not in the "VOICE' position of the switch. 1In
the "MCW' position the secondary SK of the modulation transfor-
mer 125 is connected from terminal 7o, through 63, 48, switch
141, 49 and 64, to the plate circuit of the radio amplifier
tube, Since the tone oscillator operates in this position and
feeds the grid circuit of the modulator tube, the.audio oscill-
ation from this oscillator thus modulates the output of the rad-
io amplifier in "MCW' position. But in the "CW' position of
switeh 141, the secondary terminal S of Modulation transformer
123 4s’ disconnccted at switch 141 from the plate supply termin-
al, 64, of the radio amplifier, which 1is then connected -
through the switch and 51 directly to high voltage terminal 7o,
Thus in the "CW' position of the switch no modulation volt-
age from the tone oscillator is impressed upon the radio amp-
lifier and the output of the transmitter is unmodulated. The
toné oscillator is left in operation at the "CW' position of
the switech in order to provide side~tone during the transmiss-
ion of CW signalse In both the "MCW' and "CW' positions the
ring contact of the microphone- jack 138 is permanently
grounded at the switeh 14l. In the "VOICE' -position of this
switch the ground is removed from the ring contact of this
jack, and the sccondary SK of the modulation transformer 124
is again connected , through 63, 48, the switch, 48 and 64, to
the plate circuit of the radio amplifier. Thus in the

"YOICE' position, and modulating voltage impressed between

the ring contact of jack 138, and ground, operates through

41, 69, and the primary MF of microphone transformer 123;

it is amplified by the modulator tube and impressed through
the modulation transformer 124 upon the radio amplifier tube
to modulate its output. Resistor 143 in the Junction Box is
connected in series with the microphone circuit from the

jack 138 to the Transmitter, merely for the purpose of limit-
ing the direct current in this line supplied through the 12-
15 volt terminal 62, Since the high voltage is removed by
switech 141 from the plate supply terminal 71 of the tone os-
gillator tube in the "VOICE' position, this tube does not op-
erate in this position of the switche ,

. Either a two-way or a three-way microphone plug may be
used at jack 138 on the Transmitter Control Box. If a two-

way microphone plug and cable are used, the throwover opera-
tion between receive and transmit cannot be performed at the
microphone. But if the microphone is provided with a switch

of the conventional type, which connects and disconnects a
third wire in the microphone cable to and from the micro-
phone return line, the three conductors of this microphone
cable must be connected to the respective plug contacts as
follows:Microphone to Ring of plug; Microphone switch

line to Tip of pluge With a switch type microphone so conn-
ected, opening and closing the switch serves to disconnect

and connect terminal 5o from ground and thus throws the send-
receive relays between their two operating positionse.
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An audio "side~tone" current flows through condensers
108, 109, terminals 65 and 87, to the telephone receiver
jack 135 in the Receiver SWitch Box at all times. In the
"VOICE® position on the Transmitter control Box this side-
tone in the telephone receivers consists of currents hav-
ing the same frequency as the voltage impressed at the mic-
rophone jack 138, 1In both the "CW' and "MCW' positions the
side~-tone is the looo-cycle note of the tone oscillator al-
though this "tone' modulates the transmltter only in the
"MCW' position.

The coil of the Pype CBY*23049 Antenna Relay Unit is
connected into the Junction Box through cable 77. This
coil is connected in parallel with the coil of the power
relay 153. Thus when the power relay 153 is thrown be-
tween "Receive" and "Transmit"™ the movable contacts of the
antenna relay 289 are thrown between "Receive" and "Trans-
ndtﬁ, so that if a single antenna is used for both receiv-
ing and transmitting this.anlepna is connected alternative-
ly to the Receiver and Transmitter antenna binding posts.

Summarizing the control operations, the throw-over
controls, operatlng both the power relay and the antenna
relay, are three in number, and are all connected similar-
ly to these two relays in the Junction Box.

They are as follows:

(1) CBY-24004 Transmitter Remote Control con~-
nected through Cable 175,

(2) Telegraph key on the CBY-23045 Transmitter
Control Box.

(3) Switch on the mlcr0phone plugged into the
Transmi tter Control Box.

Thus the Transmitter may be "keyed' for code trans-
missions, at all positions of the Transmitter Control Box
Switch, by any one of these three throwover controls. Or,
alternatrvely, the telegraph key on the Transmitter Con-
trol Box, may be used to switch from "Receive' to "Transmith
for voice transmissions, in cases where neither a Transmit-
ter Remote Control nor a microphone switch are provided.

Model GF-1 Equipment is set for receiving, at all pos~
itions of the switch on the Transmitter Control Box, except
when either the Transmitter Remote Control switch, the
T{ansgitter Control Box key, or the microphone sW1tch is
closed. :

TRANSMITTER ANTENNAS

Model GF-1 Equipment may be operated with separate
receiving and transmitting antennas, or with a single anten-
na. If separate antennas are employed the Type CBY-23¢19
Antenna Relay Unit has no function, and need not be 1nstal-
1ed or connected through ceble 77 to the junction box.
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TRANSMITTER OPERATING TEST ‘

The transmitter must be tuned and tested after instal=
lation. The following instructions on tuning apply also to
normal service use. The transmitter should be tuned over dry
soil; if circumstances render it necessary to tune the trans-
mitter with the aircraft on a wet surface the antemna tuning
should be re-adjusted, if possible, after the aircraft is in
the air. - The transmitter cannot be properly tuned inside a
hanger. Three controls must be el justed for any given fre-
quency: (1) the frequency control; (3} the antenna coupling
tap, adjusted by tap arm 130; (3) the antemna tuning conden=-
Sers First, set the frequency control-{which operates the
variable condenser of the radio oscillator) at the desired
transmission frequency by comparison with- the Chart, mounte d
on the CBY-47064 coil set, using interpolafion if necessary.

e - a eoupling

Second, set tap arm 130 on a turn of -the ‘ante N
coil which is appropriate for the Trequen¢y to 'be used. Care
should be taken in adjusting this tap arm not-io- leave it be-
tween ad jacent turns of the coilw~This®will*short -eircuit
these turns amd render it impossible to ‘ture the transmitter.
Third, adjust the antenna condenser knob until the smmeter
129 gives a maximum current reading, with the transmitter
control box switch at voice. The operator should familiarize
himself by practice with the setting of the antenna coil tap
and,condenser for all frequencies within the operating range,
using a given antennae. In general, antenna resonance at any
given frequency may be obtained on the knob at one or two or
three positions of the tap 130. But only one position of
this tap will give an absolute maximum of current and power
output, because the proper setting of this tap is determined
by two factors. A value of coupling inductance must be pro-
vided which will (a) allow the entenna circuit to be reson-
ated with the radio oscillator frequency by means of the
antenna condenser; (b) furnish e suitable high impedance
load -for the radio amplifie® tube to allow efficient power
transfer. Inereasing frequency always requires fewer number
of turns in the entenna coil, between tap 130 and the ground
end of the coil. With most antennas the tap giving maximum
power output is, for the lower half of the frequency range,
the highest tep on the coil (greatest number of turns) at
which resonance can still be obtained by rotating the anten-
na condenser knob.- In other words maximum power output is
usually obtained with the coil so taepped that the antenna is
resonated with its condenser 118 at or near its minimum cap-
acity position. (decreasing capacity by turning knob-.to
right) At the higher frequencies, where the antemna resis-
tance is higher, maximum power (current) output will be ob-
tained on taps requiring the use of more capacity. When

the trensmitter is first placed in servi ce it should be tun-
ed to a frequency near the low end of the band (at about 500
scale divisions). In this frequency region the maximum power
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output will be obtained with the antenna tap at or neasr the
high end of the coil, on the twelfth or thirteenth turn,
counting from the end which engages the pin plugs. The ant-
enna current at resonance in this region should be about 0.7
anpere at 12 volts when the aircraft is on the ground, in-
creasing to about 0.8 ampere at 14 volts on the ground. If
the current is less than 0.5 ampere at the low frequency end
of the scale, on the 12 wlts supply, either the antemna de-
sign or the antemna insulation is faulty. Change to higher
frequencies by increasing the scale divisions indicated by
dial and re-ad just both the coil tap and the antenna conden-
ser as needed, at each frequency for maximum output. The
following table will serve as a general guide for thise
After the coil tap is once set for a given frequency, the
transmitter frequency may usually be altered by sbout 200 Ke
on each side of the initial frequency and the antennma retun-
ed by varying the setting of the knob, without changing the
coil tap. o :
NOTE: It is important that.the transmitter be always operat-
ed with the entenna circuit tuned to resonance. If it is
operated with the antema circuit off resonance, excessive
current will be drawn from the dynamotor unit and poor mod-
ulation as well as low power output, may result. The trans-
mitter controls may be locked in position by means of lock
SCrews. : : S ‘
When the receiver is to be used for a considerable per-
iod without using the transmitter, the toggle switch 155 on
the junction box should be thrown to "REC ONLY" position.
, WARNING: Model GF-1 equipment will not operate if the
supply voltage falls below 11 voltse.

TRANSMITTER FREQUENCY CALIBRATION ,

A transmitter frequency calibration chart is mounted
on the back of the transmitter coil set, Type CBY-47064«
This chart gives the proper setting of the frequency control
dial {(radio oscillator tuning) for each 100 Kc between 6200
and 7700 Kc. Frequencies between the calibration points can
be obtained with considerable accuracy by interpolation, as-
suming that the frequencies between each calibration point.
increasés in proportion to the dial reading. The calibration
chart on the transmitter coil set is good only for the trans=-
mitter whose serial number is engraved on that coil set. All
these calibrations are made for one setting of the campensa-
ting condenser 120 in the transmitter radio oscillator cir-
cuit. This condenser should never be touched or altered un-
less tubes are changed in the transmitter. Each time that
either the radio oscillator tube (CRP-38110-A) or the radio
amplifier tube (CRP-38110-A) or both are replaced by new tubes
the entire calibration of the transmitter will be shifted
slightly either up or down. Condenser 120 is provided to al-
low the use of the 0ld calibration chart without- loss of ac-
curacy after the original tubes are replaced by new ones.
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But in order to take advantage of this possibility of
compensating the oscillator circuit for changes in tubes,a
separate standard frequency (such as may be obtained from
a crystal frequency indicator) somewhere in the band 6200~
7700 KC will be required. Access to the shaft of the
compensating condenser 120 may be obtained through the cover
in the Transmitter Case. The process of compensating for
changes in tubes should be carried out as follows. Set the
standard frequency source on some even frequency between
6200 and 7700 KC. Listen in on an independent receiving
circuit (or on the -standard frequency source if provision
is mede there -for the use of telephones). Set the frequency
control of the Transmitter exactly on the dial reading
which is given for this frequency on the Transmitter
Calibration Chart. Tune the output circuit of the trans-
mitter to resonance, as indicated by a maximum current
reading on ammeter 129. ( A transmitting antenna or Type
CBY-66000 Phantom Antenna must be connected to the trans-
mitter throughout this operation.) - Insert a screw=-driver
in the slotted shaft of condenser 120 which is back of the
slide cover in the side of the Transmitter case. Rotate
this shaft slowly to right or left until zero beat is heard
between the radio-frequency output of the Transmitter and
the radio output of the standard (known frequency)
oscillator. When this adjustment has been properly made
the calibration chart supplied for this particular Coil
set and Transmitter may then be used for setting the
Transmitter to any other predetermined frequency within
the operating range, using the vacuum tubes with which the
ad justment just described has been made. Note: TUnless
a frequency standard having an accuracy of at least 0.05%
is available for use in making this adjustment of the
compensating condenser for new tubes, the compensating
condenser should be left alone, and the calibration
‘chart supplied with the Transmitter should be used even
after tubes are chenged. ‘
 Chenging the type CRP-38142 modulator tube or the
"Type CRP-39110~A tone oscillator tube has no effect on
the frequency calibration of the Transmitters.



ANTENNA MODULATOR,

COIL 0SCILLATOR AMPLIFIER ANTENNA
FREQUENCY  TAP PLATE CURRENT PLATE CURRENT CURRENT

. 12 V. 14 V. 12 V. 14 V. 12 V. 14 V.
6200 16 052 A. 4060 A. 018 A. 4022 Ae . <60 A. .77 A.
6500 14 052 .058 .018 .025 .65 .80
6800 13 .052 .060 .018 .022 «66 .78
7100 11 .052 061 .018 023 63 .78
7400 10 .050  .058 019  .023 i65 .82
7700 9 047 .055 022 .025 .65 .82

The figures in the ANTENNA COIL TAP column represent the number of turns on
the antenna coil between the tap arm 130 and the base of the coil, for max-
mum power output, adjusting knob for the final resonance point in each case.
Make sure that the tap arm 130 makes contact with a single turn only and
does not short circuit. two adjacent turns. ‘

*L98



TYPE CBY-230i12
REMOTE TUNER
- N

TYPE CBY-2305i
ANTENNA- LOOP
REMOTE CONTROL

TYPE CBY-2302
MECHANICAL LINKAGE

IIII“IIlIllIIllIIlI",,'

A
2
-
z
5
H
£
£
z
B
£
£
£
£
-
£
£
z
5
£
£
£
g
5
£
£
£
£
5
z
£
z
-
&

>

TYPE CBY-23046 mug%;.'t‘grr
RECEIVER SWITCH 80X

>

YrrerTy

CABLE
134

TYPE CBY-62003
JUNCTION 80X

Akak

TYPE CBY-46036
RECEIVER

Fie. 71
CABLING DIAGRAM FOR
MODEL GF-I EQUIPMENT

Q — )
3
3 =0 [@=9]
= =
Of 124 136 |O
of 1ss
37
e m of 32 .
CABLE 133
77 74 178
o
cABce 77 caBLE
178
TING
sMIT NG
TRARCEINS
T0 e T0
TRANSMITTER RECfIVE'
——Ffh |

000

TYPE CBY-24004
TRANSMITTER
REMOTE CONTROL

0! IO

TYPE CBY-23049
ANTENNA RELAY UNIT

)

CABLE
136

JL

AIRPLANE
BATTERY AND
CHARGING
GENERATOR

TYPE CBY-23045
TRANSMITTER CONTROL BOX

CABLE 37

‘693



FIG. 7.2 SCHEMATIC CIRCUIT DIAGRAM,

e 2 TRANsaTTER02T MODEL GF-I EQUIPMENT
A8 . i : TYPE CBY-47064
6Q = TRANSMITTER COIL SET

Tons
o3¢, anm] TOPAATOR O8CILLATOR
 ran

TYPE CBY- 62003
JUNCTION BOX

«
" n
i m / b Lo 977
7
ne s . ¢ ¥
. !/v
AP 167
Lo iad T M
4 )

Pl [T
LD B .3
£
TYPE CBY-23045 CABLE 37 m
TRANSMITTER CONTROL BOX
—
~) [EIR “ Zan
v Dy lsseve —‘ - o7 80 ;i4
» oo
- r 49 155 \-r.'“ ", J
* ° ; ‘ %J

163
+er
59 A1 ™
X
CABLE 21
2 @m
()
[casLe casLE
s rr
e g
|— ANTENNA
H [}

l— : Y
| s el -oseBhen
TYPE C8Y-24004 §r
TRANSMITTER A
REMOTE CONTROL AT

988 ¢

BATTERY AND rRansrTrER=——-4 L

CHARGING GENERATOR TTYPE Gov- 23099
ANTENNA RELAY UNIT

"TLg
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