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Destruction

of
Hbandoned Hateniel cn the Combal Fone

In case it should become necessary to prevent the capture of this equipment and when ordered to do so,
DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED OR USED BY THE
ENEMY. BURN ALL PAPERS AND BOOKS.

Means:—

[V N S

. Explosives, when provided.

. Hammers, axes, sledges, machetes, or whatever heavy object is readily available.

. Burning by means of incendiaries such as gasoline, oil, paper, or wood.

. Grenades and shots from available arms.

. Burying all debris or disposing of it in streams or other bodies of water, where possible and

when time permits.

Procedure—

BN -

®dAW

. Obliterate all identifying marks. Destroy nameplates and circuit labels.

. Demolish all panels, castings, switch- and instrument-boards.

. Destroy all controls, switches, relays, connections, and meters.

. Rip out all wiring and cut interconnections of electrical equipment. Smash gas, oil, and water-

cooling systems in gas-engine generators, etc.

. Smash every electrical or mechanical part, whether rotating, moving, or fixed.
. Break up all operating instruments such as keys, phones, microphones, etc.

. Destroy all classes of carrying cases, straps, containers, etc.

. Bury or scatter all debris.

DESTROY EVERYTHING!

*

Unsatisfactony Report

For U. S. Army Air Force Personnel:

In the event of malfunctioning, unsatisfactory design, or unsatisfactory installation of any of the compo-
nent units of this equipment, or if the material contained in this book is considered inadequate or erron-
eous, an Unsatisfactory Report, AAF Form No. 54, or a report in similar form, shall be submitted in
accordance with the provisions of Army Air Force Regulation No. 15-54 listing:

1. Station and organization.

2. Nameplate data (type number or complete nomenclature if nameplate is not
attached to the equipment).

. Date and nature of failure.

. Radio model and serial number.

. Remedy used or proposed to prevent recurrence.

. Handbook errors or inadequacies, if applicable.

O\ W\ bW
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SAFETY NOTICE

This equipment employs high voltages which are dangerous and may be fatal if
contacted by operating personnel. Extreme caution should be exercised when

working with the equipment.

IMPORTANT NOTICE

Some parts of this book do not apply to Radio Transmitting Set AN/ART-13A.
All of the book does apply to Radio Transmitting Set AN/ART-13B. To determine
those parts which are applicable to your particular equipment, the following para-
graphs should be carefully read and understood.

In mechanical design, the above two models are identical, which permits inter-
changeability of all major units, assemblies and sub-assemblies. Electrically, there
are major differences.

Model AN/ART-13A is a multi-channel transmitting set, utilizing variable
frequency oscillator operation with a frequency range of 2000 Kc. through 18,100
Kc. Its design permits the use of an additional variable frequency oscillator plug-in
unit, O-17/ART-13A, which extends the operating range of the transmitting set
to include the low frequency 200 Kc. to 600 Kc. band.

Model AN/ART-13B is a modification of the AN/ART-13A, retaining all func-
tions and method of operation of the earlier model, but modifying some circuits to
permit the use of a plug-in crystal-controlled oscillator unit, identified as the CDA-T
Crystal Control Unit. The CDA-T unit provides twenty additional crystal-controlled
channels in the frequency range1670 Kc. through 18,000 Kc. and four channels in
the frequency range 300 Kc. through 500 Kc. The CDA-T Crystal Oscillator and
the O-17/ART-13A VFO units are mechanically interchangeable but cannot be used
simultaneously since they occupy the same compartment of the transmitting cabinet.
To facilitate identification of the text applying solely to Model AN/ART-13B,
such paragraphs will be prefaced by either the model number or an asterik (¥).

*Applies only to AN/ART-13B

ix
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SECTION 1|
GENERAL DESCRIPTION

1. EQUIPMENT SUPPLIED.

Paragraph 1
Section |

AN/ART-13B, covered by these instructions, consist

Radio Transmitting Sets AN/ART-13A and of units as listed in Tables 1-1 and 1-1A.
TABLE 1-1. AN/ART-13A — EQUIPMENT SUPPLIED
Overall Dimensions Weight Reference
Quantity Name of Unit (Inches) (Pounds) Symbols
1 Radio Transmitter T-47A/ART-13 which includes the 23-5/8 x 13-5/8 x 10-3/4 70.0 101 to 199
following items as issued:
Audio Amplifier Unit 201 to 299
MCW-CFI Unit 2201 to 2299
Panel MX-128/ART-13
Calibration Book
Mounting Plate MT-283/ART-13
1 Mounting Base MT-284/ART-13 for mounting trans- 20-1/2 x 14-3/4 x 2-1/2 2.94 _—
mitter
1 Dynamotor Unit DY-17/ART-13A which includes
dynamotor machine, control relays, barometric
switch and filters ’ 7-1/8x 11-7/8 x 8-7/8 28.0 2701 to 2799
1 Mounting Plate MT-164/ART-13 for mounting 7-1/8 x 11-5/32 x 1-1/4 1.13 —_
dynamotor unit
1 Control Unit C-87/ART-13 3-1/2x6-5/32 x 3-1/4 1.44 601 to 699
1 Mounting Plate MT-163/ART-13 for mounting con- 3-5/8 x 5-1/4x 1/4 0.11 —_—
trol unit
1 Control Panel C-405/A 2-1/2x5x 2-5/8 Approx.
1.5 —_
1 " Plug U-6/U female cable plug for remote control box, 1-5/8 dia. x 2-5/32 Ing. 0.20 —_—
remote control end
1 Plug U-7/U female power cable plug, transmitter end 2 dia. x 2-5/16 Ing. 0.25 _
1 Plug U-8/U, male cable plug for remote control, trans- 1-3/4 dia. x 1-31/32 Ing. 0.19 _—
mitter end
1 Plug U-9/U male power cable plug, dynamotor end 2-1/8 dia. x 1-7/8 lng. x — _
2-3/4 wide
1 Plug U-10/U female primary power input cable plug, 1-5/6 dia. x 1-7/8 Ing. x —_ _—
dynamotor end 1-7/8 wide
1 Handbook of Operating Instructions ) 8-1/2x 11 _ _
The following two items are required when operation
is desired between 2000 Kc. and 3000- Kc. with
fixed antennas less than 55 ft.
1 Antenna Shunt Capacitor CU-24/ART-13 5x4-1/8x 4 1.59 1101 to 1199
1 Switch SA-46/ART-13A 6-1/4x2x4 _ —_
The following items are required when operation is
desired in the range of 200 Kc. to 600 Kc.
1 Oscillator O-17/ART-13A _— o 2601 to 2699
1 Mounting Base MT-198/ART-13A 22-1/2x10-11/16 x 2 _ _—
1 Antenna Loading Unit CU-32/ART-13A 23-1/2x 13 x 12 24.75 2501 to 2599
1 Plug U-11/U, male cable plug for antenna loading 1-1/8 dia. x 1-29/32 Ing. 0.12 —_
unit, transmitter end
1 Plug U-12/U, female cable plug for antenna loading 1-1/8 dia. x 2 x 1-15/32 0.12 —_
unit, load unit end
TABLE 1-1A. AN/ART-13B — EQUIPMENT SUPPLIED
Overall Dimensions Weight Reference
Quantity Name of Unit (Inches) (Pounds) Symbols
1 Radio Transmitter T412/ART-13B which includes the 23-5/8 x 13-5/8 x 10-3/4 70.0 101 to 199
following items as issued:
Audio Amplifier Unit 201 to 299
MCW-CFI Unit 2201 to 2299
Panel MX-128/ART-13
Calibration Book
Mounting Plate MT-283/ART-13
1 Mounting Base MT-284/ART-13 for mounting trans- 20-1/2 x 14-3/4 x 2-1/2 2.94

mitter
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RADIO TRANSMITTER T-412/ART-13B

NOTE: All components shown in Fig. 1-1
: will apply to Radio Transmitting
| Set AN/ART-13B except the trans-
: mitter and control unit which are
| illustrated on this page.

* CONTROL UNIT C-87/ART-13 (Modified)

Figure 1-1A. Radio Transmitting Set AN /ART- 13B— Major Assemblies
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TABLE 1-1A. AN/ART-13B — EQUIPMENT SUPPLIED (Continued)

Overall Dimensions

Weight Reference
Quantity Name of Unit (Inches) (Pounds) Symbols
1 Dynamotor Unit DY-17/ART-13A which includes
dynamotor machine, control relays, barometric
switch and filters 7-1/8 x 11-7/8 x 8-7/8 28.0 2701 to 2799
1 Mounting Plate MT-164/ART-13 for mounting 7-1/8 x 11-5/32 x 1-1/4 1.13 —
dynamotor unit
1 Control Unir C-87/ART-13 (modified) 3-1/2 x 6-5/32 x 3-1/4 1.44 601 to 699
1 Mounting Plate MT-163/ART-13 for mounting con- 3.5/8 x 5-1/4x 1/4 0.11 _—
trol unit
1 Control Panel C-405/A 2-1/2x 5 x 2-5/8 Approx.
’ 1.5 —_
1 Plug U-6/U female cable plug for remote control box, 1-5/8 dia. x 2-5/32 Ing. 0.20 e
remote control end
1 Plug U-7/U female power cable plug, transmitter end 2 dia. x 2-5/16 Ing. 0.25 _
1 Plug U-8/U, male cable plug for remote control, trans- 1-3/4 dia. x 1-31/32 Ing. 0.19 e
mitter end
1 Plug U-9/U male power cable plug, dynamotor end 2-1/8 dia. x 1-7/8 Ing. x —_ —_
2-3/4 wide
1 Plug U-10/U female primary power input cable plug, 1-5/6 dia. x 1-7/8 Ing. x e _—
dynamotor end 1-7/8 wide
1 Handboek of Operating Instructions 8-1/2x 11 _ _
The following two items are required when operation
is desired between 1670 Kc. and 3000 Kc. with
fixed antennas less than 55 ft.
1 Antenna Shunt Capacitor CU-24/ART-13 5x4-1/8x4 1.59 1101 to 1199
1 Switch SA-46/ART-13A 6-1/4x2x4 _ _—
1 Crystal Control Unit CDA-T 5-3/8x9-1/2x 6-1/2 3.88 801 to 899
The following items are required when operation is de-
sired in the range of 300 Kc. to 500 Kc.
1 Mounting Base MT-198/ART-13A . 22-1/2x10-11/16 x 2 _ _—
1 Antenna Loading Unit CU-32/ART-13A 23-1/2x13x 12 24.75 2501 to 2599
1 Plug U-11/U, male cable plug for antenna loading 1-1/8 dia. x 1-29/32 Ing. 0.12 _
unit, transmitter end -
1 Plug U-12/U, female cable plug for antenna loading 1-1/8 dia. x 2 x 1-15/32 0.12 _—

unit, load unit end

2. EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Items listed in table 1-2 are used to complete an
installation but are not supplied with the equipment.

TABLE 1-2. EQUIPMENT REQUIRED BUT NOT
SUPPLIED
Quan-
tity Name of Unit Required Characteristics

1

Microphone T-17 or

Carbon microphone with
40 to 100 ohms internal
impedance

T-30. (Microphone
T-30 requires cord
CD-318 or CD-508)

1 Key J-37
1 Headset HS-33 or

HS-38 300 ohm impedance
1 Antenna Equipment Fixed and trailing wire type
AN/ARA-4 ' antennas
or Antenna Assembly
AS-315/A

1 All Cables and Wiring

Open wiring. See fig. 8-43
all cable and wiring re-

quirements
*2( Quartz Crystal Units Type CR-7
* 2 Quartz Crystal Units Western Electric Type 5A
* 1 Quartz Crystal Unit‘,

Western Electric Type SD
dual type :

3. GENERAL DESCRIPTION OF EQUIPMENT.
Radio Transmitting Sets AN/ART-13A and

AN/ART-13B are medium power, aircraft radio trans-
mitters, designed to provide radio communication by

“Applies only to AN/ART-13B

voice, modulated continuous wave telegraphy (MCW),
or continuous wave telegraphy (CW). Either a carbon
or dynamic microphone may be used for voice emission.
The audio system is capable of modulating the carrier
(100 watts nominal) at least 90 percent for MCW or
Voice emission. When operating with CW or MCW
emission, entirely satisfactory performance will be ob-
tained for keying speeds up to 30 words per minute.
Transmission frequencies differ between the Models
AN/ART-13A and AN/ART-13B as outlined in the
following paragraphs. Shifting from one transmission
to another can be accomplished by the conventional
method of “hand-positioning” the controls or by using
the built-in automatic shifting mechanism known as the
“Autotune”. This automatic mechanism is also utilized
to provide remote control of functions required to shift
transmission frequency.

a. TRANSMITTERS.—Sub-assembly type of construc-
tion has been used extensively in Radio Transmitters
T-47A/ART-13 and T-412/ART-13B. This type of
construction greatly simplifies the removal of com-
ponent parts without major disassembly of the unit. The
MCW-CFI, the Audio Amplifier, and the plug-in oscil-
lator units (Type O-17/ART-13A used in both AN/
ART-13A and AN/ART-13B; Type CDA-T used only
in AN/ART-13B) are connected by multi-terminal plugs
to facilitate removal for servicing (see figures 1-3 and
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Figure 1-2. Radio Transmitter T-47A /ART-13

Figure 1-2A. Radio Transmitter T-412/ART- 13B — Front View
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Figure 1-3. Radio Tronsmitter T-47A/ART-13 — Units Removed

1-3A). Particular attention was given to accessibility
of component parts so that replacement could be ac-
complished quickly and easily. Vacuum tubes are ac-
cessible by removal of the top cover of the transmitter
case.

(1) TRANSMITTER T-47A/ART-13. Used as the
basic unit of Radio Transmitting Set AN/ART-13A,
this transmitter (see fig. 1-2) provides variable frequency
oscillator (VFO) operation with two bands of trans-
:mission frequencies available. Normal frequency range
of this unit is 2000 kc. through 18,100 kc. Output may
be obtained in the low frequency range of 200 kc. to
600 kc. by using Oscillator O-17/ART-13A which is
not a part of the transmitter but may be installed upon
removal of Panel MX-128/ART-13.

(2) TRANSMITTER T-412/ART-13B.—Used as
the basic unit of Radio Transmitting Set AN/ART-13B,
this transmitter (see fig. 1-2A) provides both variable
frequency oscillator and crystal-controlled oscillator op-
eration. Four bands of transmission frequencies are
available. The basic unit, utilizing VFO operation, cov-
ers the frequency range of 2000 kc. to 18,100 ke. Plug-
in oscillator units are required to obtain additional
frequency ranges. Low frequency VFO unit O-17/ART-
13A covers the range 200 kc. to 600 kc. When- the

CDA-T unit is utilized, two crystal-controlled frequency
bands are provided, one covering the range 16 70kc. to
18,000 kc. and the other 300 kc. to 500 kc.

(¢) LOW FREQUENCY RANGE.—When the
transmitter is operated in the radio frequency range
300 ke to 500 kc, Antenna Loading Unit CU-32/ART-

'13A must be used to tune and deliver power to either
.a trailing wire antenna (approximately 200 ft. long)

or a fixed aircraft antenna (from 17 to 65 ft. long).

(5) HIGH FREQUENCY RANGE.—When the
transmitter is operated in the radio frequency range
1670 kc to 18,100 kc the antenna tuning network, in-
corporated in the transmitter, is capable of tuning and
delivering power into fixed aircraft antennas which are
between 17 and 65 feet in length. For operation over
the radio-frequency range 1670 kc to 3000 kc, Anten-
na Shunt Capacitor CU-24/ART-13 may be requirec‘,
in addition to the antenna tuning network in the trans-
mitter, to tune and deliver power to fixed aircraft an-
tennas which are between 20 and GO feet in length.

(3) CHANGING TRANSMISSION FREQUEN-
CY.—The transmission frequency of AN/ART-13A
may be changed by the conventional method of manu-
ally setting each control, or can be changed to any one
of ten predetermined frequencies (eleven, when using
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the O-17/ART-13A unit) by means of the automatic
tuning system known as the “Autotune”. Radio Trans-
mitting Set AN/ART-13B, when operating VFO, uses
the above procedures. When operating crystal-controlled,
the AN/ART-13B controls may be manually set in the
usual manner but use of the “Autotune” provides only
‘semi-automatic shifting of the frequency, as additional
switches on the CDA-T panel must be operated manu-
ally to obtain output in all of the twenty high frequency
and four low frequency channels.

(¢) AUTOMATIC TUNING.—The ‘*Auto-
tune” system has been incorporated in the transmitter
to permit rapid change from one transmission fre-
quency to another. It will operate to change frequency
of transmission in less than 25 seconds at normal
temperatures and battery voltage. This automatic
tuning system is electrically controlled by means of
mechanically repositioning adjustable elements such
as switches, variable inductors and variable capacitors.
The accuracy of repositioning is of a very high order
and is not seriously affected by wear, humidity or
temperature changes. No tools are necessary to change
the settings for any of the predetermined transmission
frequencies. A detailed description of construction and
operation of the Autotune is given in Section IV of this
manual.

(b)) MANUAL TUNING.—The transmission
frequency may be changed manually if desired. This is
accomplished by first setting the “CHANNEL SE-
LECTOR SWITCH” to the “MANUAL” position. All
control knobs can then be manually operated without
disturbing the settings of the Autotune system.

T O. 12R2-2ART13-2

(4) AUDIO INPUT FOR VOICE EMISSION.—
‘The audio input circuit incorporated in this equipment,
‘permits the use of either a carbon or dynamic type of
microphone.

(5) POWER OUTPUT.—The power delivered
to the antenna varies with frequency and antennj

characteristics. See section VI for typical values of
power output.

(2) The power output is automatically reduced
to approximately one-half the full power output when
an altitude between 20,000 and 25,000 feet is reached.
This is accomplished by means of a pressure operated
switch which reduces high voltage on the plate of the
813 power amplifier tube and the two 811 modulator
tubes. The transmitter will then operate without “flash-
‘over” up to an altitude of 40,000 feet above sea level.
This “BAROMETRIC” switch reduces power output

‘at altitudes above 20,000 to 25,000 ft. and permits full

power output at altitudes below this value.

(6) TUBE COMPLEMENT.—The complete vac-
uum tube complement for this equipment is given in
table 1-3.

b. DYNAMOTOR UNIT.—Dynamotor Unit DY-
17/ART-13A is the power source for Transmitters
T-47A/ART-13 and T-412/ART-13B. It contains the
Dynamotor Machine, Barometric Switch, Control and
Overload Relays, Filters and Fuse for overload pro-

“tection of the 400 volt supply circuits. A 28 volt

direct current power source is required for operation
of the dynamotor machine as well as for the circuits
in the transmitter. Voltages as low as 24 volts d-c may

AUDIO
AMPLIFIER
UNIT

MCW-CFI

LOW FREQUENCY
OSCILLATOR UNIT

Figure 1-3A.
Radio Trensmitter
T-412/ART-13B
and
Removable Units
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TABLE 1-3. VACUUM TUBE COMPLEMENT

Symbol Trpe Army-Navy
Designation Number Specification Cércuit Function
Viol JAN-837 JAN-1A High Freq. Oscillator
V102 JAN-1625 JAN-1A 1st Multiplier
V103 JAN-1625 JAN-1A 2nd Multiplier
V104 JAN-813 JAN-1A Power Amplifier
vios JAN-811 JAN-1A Modulator
V106 JAN-811 JAN-1A Modulator
V201 JAN-128)7 JAN-1A 1st Audio Amplifier
V202 JAN-6V6GT JAN-1A Audio Driver
V203 JAN-6V6GT JAN-1A Sidetone Amplifier
V2201 *JAN-12SL7GT JAN-1A % 1st Section is 200 K¢ Calibration Osc.
2nd Section is Frequency Tripler
V2202 1JAN-12SA7 JAN-1A Converter

g 1st Section is Signal Detector

V2203 *JAN-12SL7GT JAN-1A 2nd Section is MCW Audio Oscillator

V2601 JAN-1625 JAN-1A Low Freq. Variable Frequency Oscillator
V801 $JAN-6AQ5 JAN-1A  High Freq. Crystal Oscillator
V802 $JAN-1625 JAN-1A Low Freq. Crystal Oscillator

;‘_ll"ypes JAN-12SL7GT or JAN-12SL7 may be used interchangeably.

1Types JAN-12SA7GT or JAN-12SA7 may be used interchansealjy. .3 . . .

#Used only in AN/ART-13B. be used but reduction in power output and increased
time required for Autotune operation will result.

(1) The dynamotor machine employs an arma-

ture with dual windings and two commutators to give
output voltages of 400 and 750 volts d-c. A barometric
switch incorporated in the dynamotor unit chassis
connects the two windings of the dynamotor in series
at altitudes below 20,000 to 25,000 feet. At higher
altitudes the series connection is broken. This ar-
rangement provides either 1150 or 750 volts for the
high voltage supply circuits of the transmitter, the
voltage being automatically reduced from 1150 to 750
when equipment is operated at a high altitude.

TABLE 1-4. POWER INPUT REQUIREMENTS
Power Input (Watts)

Type of Full Reduced

Emission Used Frequency Power Power
CwW 3.0 Mc. 780 700
CW (Stand By) 3.0 Mc. 560 560
MCW 3.0 Mc. 925 760
MCW (Stand By) 3.0 Mc. 560 560
Voice (90% Mod.) 3.0 Mc. 925 760
Voice (Stand By) 3.0 Mc. 250 250

(2) Table 1-4 shows typical power input require-
ments for a supply voltage of 28 volts d-c. Data is
shown for different types of emission and for full or
reduced power INPUT (reduced power INPUT being
obtained by operation of barometric switch at alti-
tudes above 20,000 to 25,000 feet). All measurements
made with power amplifier loaded to rated P.A. plate
current.

¢. CONTROL UNITS.—Control Unit C-87/ART-13
(see fig. 1-5) used with Radio Transmitting Set AN/
ART-13A and a modified version of this unit (see fig.
1-1A) used with Radio Transmitting Set AN/ART-13B,
provide a means of operating the-transmitter from a
remote position. These two controls differ only by the

sddition of a toggle switch in the modified version. One
Figure 1-4. Dymamotor Unit DY-17/ART-13A knob on each unit permits the power supply to be turned
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VOICE~ = ~CW
GFF"&W 2

~MCW

<

Figure 1-5. Control Unit C-87/ART-13

on and off, and selects the type of emission (CW, MCW
or VOICE). A second knob operates the Autotune and
permits selection of any one of eleven preset frequency
channels. The control unit used with AN/ART-13B
utilizes a toggle switch which allows selection of two
frequencies for each of the ten high frequency channels
of the Autotune system, provided the remote transmitter
is using crystal-controlled operation.

(1) The pilot lamp on the control unit will oper-
.ate when the emission selector switch is in any posi-
tion other than the “OFF” position (providing Auto-
tune System is at rest). The pilot lamp will light only
when the remote position is in control. The pilot lamp
on the transmitter performs the same function when
the transmitter controls are being used. If Autotune is.
in process of changing the transmission frequency, the
pilot lamp will remain off until the Autotune cycle is
completed. Thus, the pilot lamp serves a dual purpose
by indicating that the power supply has been con-
nected to the equipment and to Jet the operator know
when the Autotune has completed the change from
one transmission frequency to another so that the
carrier is again ready to be keyed or voice modulated.

(2) Both control units mount a key, used for key-
ing the transmitter on “CW” or “MCW” and a jack for
connection of a microphone for “VOICE” operation.

T. O. 12R2-2ART13-2

d. CONTROL PANEL.—For installations having
standardized control panels, Control Panel C-405/A
replaces and performs all the functions (except key)
‘of Control Unit C-87/ART-13. See figure 1-6.

Note

Control Panel C-405A/A may be supplied in-
stead of C-405/A. Control Panel C-405A/A
differs from the C-405/A model in that it has
an edge-lighted lucite panel and two panel
lamps. It is mechanically and electrically inter-
changeable with the C-405/A except that it
has an additional wire to bring power to the
lamps.

VOICE-,  ,-OW
OFF - HOW

Figure 1-6. Control Panel C-405/A or C-405A7A

e. ANTENNA LOADING UNIT.—Antenna Load-
ing Unit CU-32/ART-13A is required to tune and
deliver power to either a trailing wire or fixed aircraft
antenna when the transmitter is operated in the 200 kc
to 600 kc frequency range. This loading unit is de-
signed to accommodate antennas whose characteris-
tics are within the range shown in table 1-5.

TABLE 1-5.
REQUIRED ANTENNA CHARACTERISTICS

Freq.  Effective  Effective Freq. Effective  Effective
In Resistance  Capacity In  Resistance Capacity
KC. In Obms In Mmfd. KC. In Obms In Mmfd.
¢ 200 200
to 3t0 10 85t0175 to 3to 15 300to 450
600 600

When transmission frequencies in the 200 kc to 600
kc range are selected, the antenna tuning and loading
circuits, built into the transmitter, are not used and the
output of the power amplifier is automatically con-
‘nected to the loading circuits in the antenna loading
‘unit. .
(1) Controls are provided on the front panel to
permit adjustment of inductive reactance and coupling
in order to tune and deliver power to the antenna. A
radio frequency ammeter is used to indicate antenna
current. Selection of either the trailing wire or fixed
aircraft antenna is accomplished by means of a switch
located on the front panel of the loading coil.

(2) Terminal posts on both side panels facilitate
connections to a fixed aircraft antenna, trailing wire
antenna, ground (structure of aircraft), the high fre-
quency antenna terminal of the transmitter, the low
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Figure 1-7. Antenna Loading Unit CU-32/ART-13A—Front View

-frequency terminal of the transmitter, and to a 28 volt

supply source which is controlled by the output circuit
selecting relay (K105) in the transmitter. The 28 volt
d-c source. is “keyed” by microphone or telegraph key
and actuates a relay in the loading unit. This relay
either connects the aircraft antenna to the high fre-
quency antenna terminal of the transmitter or connects
aircraft antenna to the circuits of the loading unit.
Thus, automatic selection of the correct antenna tun-
ing and loading system is accomplished for either high
or low frequency operation when the transmitter con-
trols are being set to the desired transmission fre-
quency.

(3) When both the trailing wire antenna and the
fixed antenna are connected to the loading unit, only
one or the other is actually in use for any transmission
frequency. The idle antenna is, at all times, automatic-
ally connected to a terminal post on the exterior of the
unit. This terminal (labelled “PLUG PL-259’’) may be
connected to a disassociated receiver.

(4) A mounting plate, type Mounting Base MT-
198/ART-13A, is supplied for mounting the antenna
loading unit to the aircraft structure.

S ANTENNA SHUNT CAPACITOR.—Antenna
Shunt Capacitor CU-24/ART-13 is supplied for use
with the transmitter. It is used whenever required (see
section II, paragraph 654(2) (jj), to properly tune and
deliver power to fixed aircraft antennas (20 to 60 feet
long) operating in 2000 kc to 3000 kc range of trans-
mission frequencies. The shunt capacitor unit consists

of three individual 25 micromicrofarad capacitors

. . |
‘mounted on a plate which serves asa common connec-

tion to one terminal of each unit. The terminal at the
top of each capacitor may be connected individually or
collectively to the antenna system, thus providing

capacitance values of 25, 50, or 75 micromicrofarads.

Figure 1-8. Antenna Shunt Capacitor CU-24/ART-13
1-9
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Mounting holes are provided in the base of this unit
to facilitate attachment to the aircraft structure.

& SIMILAR EQUIPMENT.—Equipment similar to
Radio Transmitting Set AN/ART-13 was purchased
before procurement of the latter. This equipment,
known as Radio Transmitting Set AN/ART-13, ATC,
or ATC-1 Aircraft Radio Transmitter in its various
models, is substantially the same as Radio Trans-
mitting Set AN/ART-13A, especially after accomplish-
ment of Technical Order modifications. See table 1-6
for details.

4. INTERCONNECTION OF RADIO
TRANSMITTING SET AN/ART-13A WITH
RADIO RECEIVING SET AN/ARR-11 TO
FORM COMPLETE RADIO SET
AN/ARC-8.

The complete Radio Set AN/ARC-8 includes the
radio receiver. The receiving equipment is intercon-
nected with the transmitting equipment so that they are
co-ordinated for “break-in” operation. The radio re-
ceiver can be operated when the radio transmitter is
either OFF or ON provided that neither the telegraph
key nor microphone switch is depressed. It is impossi-
ble tor the radio transmitter and receiver to be opera-
tive at the same time except for receiver calibration

. T.0. 12R2-2ART13-2

purposes when a “NORMAL-MONITOR” switch is
used. When the keying relay in the radio transmitter
is actuated, it causes the transmitter to function and at
the same time it open-circuits the receiver screen volt-
age supply, disconnects the receiver antenna, and
grounds the receiver antenna terminal. Only trans-
mitter sidetone will then be héard in the headset.
When keying relay opens, transmitter output ceases,
receiver screen voltage supply is restored, antenna is
reconnected and ground connection is removed. The
receiver is then ready for operation.

Figure 8-43 illustrates the interconnection of the
Radio Transmitting Set AN/ART-13A with Radio Re-
ceiving Set AN/ARR-11, Antenna Equipment AN/
ARA-4, and terminal panel for the Aircraft's Inter-
phone system. The equipment shown in this illustra-
tion constitutes the complete equipment of Radio Set
AN/ARC-8. A detailed description of all cables (wire
sizes and points of connection) and required plugs is
given in the tabulation at the side of figure 8-43. The
required plugs are shown in greater detail in figure
8-33.

5. INTERCHANGEABILITY OF MAJOR UNITS.

Although the contents of this book apply specifically
to Radio Transmitting Set AN/ART-13A, the same

TABLE 1-6. INTERCHANGEABILITY OF MAJOR UNITS
Name of Unit Type Designation of Type Designation of Interchangeability
USAF Item Navy Item
Radio Transmitting Set AN/ART-13A AN/ART-13, Navy ATC and See individual components.
Navy ATC-1
Radio Transmitter T-47A/ART-13 T-47/ART-13 Electrical and mechanical

Dynamotor Unit

DY-17/ART-13A

DY-11/ART-13 and
DY-12/ART-13

Electrical and mechanical

Control Unit C-87/ART-13 C-87/ART-13 Identical
Control Panel C-405/A None No Navy Equivalent
Antenna Loading Unit (200 to CU-32/ART-13A CU-25/ART-13 plus Electrical
600 Kc.) SA-22/ART-13
Antenna Loading Coil (500 to None supplied CU-26/ART-13 Item dropped by USAF

1500 Kc.)

Oscillator 0-17/ART-13A 0-16/ART-13 (200.t0 1500 Kc.) Electrical and mechanical
(200 to 600 Kc.)
Antenna Shunt Capacitor CU-24/ART-13 CU-24/ART-13 Identical
Crystal Unit (200 Kc.) CR-2B/U CR-2B/U Identical
‘Mounting Plate (on transmitter) MT-283/ART-13 MT-283/ART-13 Identical
Mounting Base (on transmitter) MT-284/ART-13* MT-284/ART-13* Identical
Mounting Plate (for control unit) MT-163/ART-13 MT-163/ART-13 Identical
Mounting Plate (for dynamotor MT-164/ART-13 MT-164/ART-13 Identical

unit)

Mounting Base (for loading unit)

MT-198/ART-13A

None for load unit; FT-142 for
SA-22/ART-13

CU-25 and CU-26 mounted
directly

Switch

SA-46/ART-13A

None supplied

SA-46 can be used with either

Plugs

U-6/U — U-12/U

. U-6/U —U-12/U

Identical

1-10

* Denotes MT-284A/ART-13 is interchangeable.
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general type of equipment is also employed by the
Navy Bureau of Aeronautics as Radio Transmitting
Set AN/ART-13. Major units of both equipments are
electrically and mechanically interchangeable. Table
1-6 indicates, by name and designation numbers, each
of the major assemblies of equivalent equipments used
by the different services or of succeeding models of the
same equipment. Interchangeability is indicated by the
symbol X.

6. ABBREVIATIONS.

Abbreviations of certain radio terms and phrases are
used on the control panels of the equipment and in the
following sections of this handbook. These terms and
their definitions are itemized as follows.

Abbreviation Term
AF . Audio Frequency
CFI... _..Calibration Frequency Indicator

CW._.. ...Continuous-Wave Type of Emission

D.C. (ot dc) - Direct Current

1st Multiplier ... First Radio-Frequency Multiplier Stage

GND. ... .. Ground (Br. Earth)

H-F Oscillator.... .. _High Frequency Oscillator (1000 to 1510
Kc.)

L Frequency...........Low Frequency Band (200-600 Kc.)

L-F Oscnllator .......... Low Frequency Oscillator (200-600 Kc.)

Local ... ..........Using the Controls on the Transmitter;
Not Controlled from a Remote Control
Unit

Sections -l

Abbreviation Term
MCW.................Modulated Continuous-Wave Type of
Emission
P.A.. ..Power Amplifier
R-F..... _..Radio Frequency
Remote ...................... Use of Remote Controls (on Control Unit)

to Operate the Transmitter

2nd Multiplier.......Second Radio-Frequency Multiplier Stage

VFO...ociiieccine. Variable Frequency Oscillator
Voice......oooomoeeeaces V. once Modulation of Radio-Frequency Car-
1 rie

IXTAL...oooeeeeeeeene Crystal-comrolled

T.S....ccooeereserene... Throttle Switch

|7. SYMBOL DESIGNATIONS.

~ All component parts of Radio Transmitting Sets
AN/ART-13A and AN/ART-13B are identified in
this manual by means of a symbol designation.
These symbol designations appear in the text of the
following sections, in illustrations, photographs,
'schematic circuit diagrams and in the parts list sec-
tion. Thus a part shown in an illustration can be locat-
ed in the parts list by means of the symbol designation.
Complete descriptions of parts as well as the stock
numbers and manufacturer’s part numbers appear in
the Table of Replaceable Parts (section VII) of this
manual.

SECTION 11
INSTALLATION AND ADJUSTMENT

1. UNCRATING.

Open packing crates as outlined below. Use care to
avoid damage and search all packing material to be
sure that small packages are not overlooked. All crates
are marked with arrows to indicate the upright posi-
tion. Cut and remove banding around crates.

a. TRANSMITTER.—Keep in upright position
and open the carton. Take off waterproofand foil bags.
Lift the transmitter out.

b. DYNAMOTOR CRATE.—Keep in upright posi-
tion and remove cover of crate. Remove waterproof
and foil bags. Remove two clamps holding dynamotor
to base and lift out the dynamotor. Remove Kimpak
wrapper.

¢. CONTROL UNIT.—Remove cover of crate. Lift
out cardboard carton containing the unit. Remove unit
from carton.

d. ANTENNA LOADING UNIT.—Remove cover
of crate. Remove foil and waterproof bags.

e. ANTENNA SHUNT CAPACITOR.—Remove
cover of crate. Lift out cardboard carton containing
the unit. Remove unit from carton.

2. PREPARATION FOR INSTALLATION.

The equipment should be checked before installa-
tion to make sure that all parts are operating properly
and that no damage occurred during shipment which
might cause early failure in service.

a. MECHANICAL INSPECTION.

(1) TRANSMITTER.

(«) Rotate all switches on the face of the trans-
mitter to see that they operate freely and the knobs are
fastened tightly to their shafts.

(&) Inspect the terminals at the left end of the
transmitter for proper spring action and broken parts.

(¢) Inspect the case and mountings for dents
or bent portions which might interfere with operation.

(4) Make sure the crystal is in the proper posi-
tion and clamped securely in place. See Tube Place-
ment Diagram, figure 2-1.

(¢) Make sure all tubes are mounted securely
in the sockets and that tubes JAN-811, JAN-1625, and
JAN-837 are locked properly. See Tube Placement
Diagrams, figures 2-1 and 2-1A.

1-11—-2-1
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(/) Make sure the plate connector caps on all
tubes employing them are in the proper position and
firm.

(g) Remove the cover from the low frequency
oscillator and check the tube for proper seating in the
socket and firm and proper connection of the plate
cap. Replace the cover.

(b) Check the vacuum switch to be sure it is
not broken.

(2) DYNAMOTOR UNIT.

(2) Check the fuse and spare fuse to see that
they are not blown.

(5) Remove the bottom plate and check all
relays and stand off insulators for broken parts.

(¢) Check the relays by closing them by hand
to see that they do not bind and are not bent.

(4) Make sure all circuit elements are mounted
securely. Replace the bottom cover.

(¢) Make sure the end cover mounting bolts are
tight.
(3) CONTROL UNIT.

(@) Turn the switches to make sure they func-
tion properly and the knobs are not loose on the shafts.

(6) Press the key to check the spring action
and make sure the mechanism does not bind and stick.

T. 0. 12R2-2ART13-2

(¢) Remove the back plate and inspect the
switches for broken parts. Replace the plate.

(4) CONTROL PANEL.

(@) Turn the switches to make sure they func-
tion properly and the knobs are not loose on the
shafts.

(b) Inspect the switches for broken parts.

(5) ANTENNA SHUNT CAPACITOR.

(@) Inspect to see that no parts are bent or
broken.

(b) Check spring action of all terminals.

(6) ANTENNA LOADING UNIT.

. (@) Turn the switches to make sure they func-
tion properly and the knobs are not loose on the shafts.

(6) Check all terminals for broken parts and
spring action.

(¢) Remove the cover plate and inspect all
switches for broken parts.

(4) Rotate the variometer and make sure it
does not bind.

(e¢) Make sure vacuum switch is not broken.

(f) Make sure micalex terminal boards are not
broken.

Sii6

VACUUM LOW FREQ. OSC.
CONTACT

COVER PLATE

Vios VI06 V104 vIo3 Y2201
TYPE JAN-81I TYPE JAN-8II TYPE JAN-813 TYPE JAN-1625 TYPE CR2B/U
MODULATOR MODULATOR  POWER AMPLIFIER 2ND MULTIPLIER 200KC CRYSTAL MCW ~CF |
| /BQ—Z UNIT
Zz
4 7 v2201
TYPE JAN-2SL7GT
CALIBRATION OSCILLATOR
AND FREQUENCY TRIPLER
V2202
TYPE JAN-I12SA7
CONVERTOR
V260!
TYPE JAN-1625 ___ | V2208
LOW FREQUENCY TYPE JAN-12SL7GT
OSCILLATOR MCW OSCILLATOR
AND SIGNAL DETECTOR
VI02
TYPE JAN-1626
ST MULTIPLIER

V10!
TYPE JAN-837
HIGH FREQUENCY
OSCILLATOR

V201
TYPE JAN-28J7

C\ N
E@ |
IST AUDIO AMPLIFIER

O
V202
| TYPE JAN-6V6GT
AUDIO DRIVER

V203
TYPE . JAN-6V6GT

TOP VIEW

SIDETONE AMPLIFIER

NOTE:
ARROWS INDICATE
TUBE PIN POSITIONS

Figure 2-]. Tube Replacement Diagram ‘ —
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(g) Check all stand off insulators to see that
none are broken and replace the cover.

b. BENCH TEST.

(1) GENERAL.—Check the complete equipment
for proper operation before installation in the aircraft.
When numerous installations are to be made, it is
recommended that a test bench be set up.

Note

Adjustment procedures for the equipment

must be thoroughly understood before mak-

ing any of the following tests. (See par. 6,

this section.)

(2) EQUIPMENT REQUIRED.

() Complete mock-up including all necessary
cables and plugs and one interphone jack box or panel
with liaison position connected into the mock-up.

() A 28-volt direct current power source with
a capacity of 35 amperes per transmitter being tested.

(¢) Suitable phantom antenna (Antenna A-58).

(4) Head Set HS-33.

(e) Microphone T-17, or Microphone T-30
with Cord CD-318 or CD-508.

(f) Means for checking continuity. This may be
a continuity meter or just a battery and light bulb.

(g) Plug PL-55 with the terminals shorted.

(3) TEST PROCEDURE
MODEL AN/ART-13A.

Section 1l
Paragraph 2

(a) Connect the components in the bench
mock-up with Antenna A-58 connected to the “FIXED
ANTENNA” terminal on the antenna loading unit.

(4) Turn “EMISSION” switch to “VOICE”
position and “CHANNEL” switch to position 1.

(c) Set the antenna change-over switch on the
antenna loading unit on “FIXED ANT.” position and
the switch on Antenna A-58 on position 4. Setand lock
the transmitter controls on 2400 kc (control A on 1)
on channel 1 in accordance with the operating instruc-
tions for CW operation and using the crystal fre-
quency indicator. Check P.A. GRID meter reading to
make certain the grid drive to the final amplifier tube is

‘within limits.

(4d) Channel the autotune into channel 1 by
moving “CHANNEL” switch to position 2 until the
autotune motor starts and then back to position 1.
Close “TEST” switch after cycling is completed. The
P.A. PLATE reading should be very close to that ob-
tained when the channel was set up.

(¢) Plug the shorted Plug PL-55 into T.S. jack
and “KEY” jack in turn. Power should be delivered to
the antenna in each case.

(f) Lift the calibration chart on the face of the
transmitter and make sure that microphone selector
switch S201 is in “CARBON” position. (See fig. 2-2.)
Turn “EMISSION” switch to “VOICE,” plug the
microphone into “MICROPHONE” jack, and press

Vvios vIOé VIO4 VIiod Y2201
TYPE JAN-811 TYPE JAN-8II TYPE JAN-8I3 TYPE JAN-1626 TYPE CR28/U
MODULATOR MOODULATOR AMPLIFIER  2ND MATIPLIER 200KC CRYSTAL cFl
| | / /8Q-2 UNIT

V2204
TYPE JAN-LSLTOT
CALIBRATION OSCILLATOR
AND FREQUENCY TRIPLER

V2601 (AN/ART-13A)
OR V802 (AN/ART-13B)
TYPE JAN-1625
LOW FREQUENCY
OSCILLATOR

Ki02
KE YING RELAY

V-801 (AN/ART-13B ONLY)
TYPE 6AQ6
HIGH FREQUENCY
OSCILLATOR

S16
VACUUM
¢ Onwcr (Low fFREQ. OSC

COVER PLATE)

V2203
TYPEL JAN-12SL70T7
MCW OSCILLATOR
AND SIONAL DETECTOR
vio2
TYPE JAN- K28
5T MULTIPLIER

WVIO}
TYPE JAN-837
HIOH FREQUENCY
OSCHLATOR

v20!

G | TYPE JAN-28U7
v202
| TYPE JAN-6VeGT

1ST AUDIO AMPLIFIER
AUDIO DRIVER

va0d
TYPE JAN-6VEGT

r—__—r-us_{c_uﬁp——__']

| INSERT |
SCREWDRIVER |

| Conanl O

| |

: |

L __cose0 _ _ _ ____ortm .}

TOP viEw

—J SIDETONE AMPLIFIER

NOTE:
ARROWS INDICATE
TUBE PIN POSITIONS

Figure 2- 1A. Tube Replacement Diagram AN/ ART-13B
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S 201

Figure 2-2. Microphone Selector Switch and
Sidetone Output Switch

the button. Power should be delivered to the antenna
and the plate current should be slightly above that for

CW operation. Speak or whistle into the microphone.
Plate current should rise near or higher than the MCW
area on the meter with modulation.

(g) Place “EMISSION” switch on MCW posi-
tion and close “TEST” switch. Power should be de-
livered to the antenna and the plate current meter
should read 190 or higher. If this reading is not ob-
tained, readjust the MCW control until a reading of
190 is secured. This adjustment, marked “R2201” in
figure 2-3, is located inside the transmitter. See para-
graph 7 in the MAINTENANCE section (V) which
describes this adjustment.

(b) Listen in the “SIDETONE 1” circuit and
key the transmitter on CW, MCW, and modulate on
“VOICE” position. The proper sidetone signal should
be heard on all emission positions. Repeat with head-
set connected to the interphone jack box, control box
or control panel installed as a part of the mock-up.
Lift the calibration chart and set “OUTPUT” switch

2-4
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72201

72202

V2201 V2202 V2203

Figure 2-3. MCW-CH Unit — Top View

8202 on each position in turn. (See fig. 2-2.) The
proper sidetone signal should be heard on each posi~
tion, being louder the higher the number of the switch
position.

(7) Set up and lock the other channels of the
autotune by loading the transmitter into the phantom
antenna, with controls A and B set as follows:

Channel A B

200
100
060
100
100
100
100
100
100

CVORXNAWUNBWN
SO ONAWVNBARWN

[
ey

(/) Set up the “L.FREQ.” channel on 400 kc
using the internal CFI.

(#) Place “CHANNEL” switch on *“MAN-
UAL,” power level switch on “TUNE,” meter switch
on “P.A. GRID,” control B on 100, control C on 13,
control A on 11, and close “TEST” switch. The meter
should read in or slightly above the lightly shaded
area under “P.A. GRID.” Repeat with control A on
position 12. »

(?) Connect all three sections of the antec
shunt capacitor between the “COND” post ana
ground, and tune the transmitter near 2300 kc. Dis-
connect the capacitors. '

(m) Turn “EMISSION” switch to “OFF.”

(n) Change the phantom: antenna lead from the

“FIXED ANTENNA” terminal on antenna loading

unit to the “TRAILING ANTENNA” terminal and.

‘set the switch to the “TRAILING ANT.” position.
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(o) Set “LOCAL-REMOTE” switch on “RE-
MOTE” position, the emission switch on the remote
control unit on “VOICE,” and “CHANNEL” switch
on position 1. Then place the emission switch on CW.
Wait for the light on the control unit to come on.

Note
If a control panel is used in the mock-up, dis-
regard the next two steps and check the oper-
ation from a microphone connected to the
proper terminals for remote operation.

(p) Press the key on the control unit. Power
should be delivered to the antenna and the meter
should read in the lightly shaded area marked CW.
Meter readings should be very close to those obtained
previously.

(9) Check “VOICE” and MCW operation from
the control unit by means of its emission switch and
the microphone jack on it.

() Select channels 2 to L.F. on the control unit
in turn, closing the key each time the autotune com-
pletes cycling. Operation should be normal on each;
meter readings, plate and antenna, should be very
close to those obtained previously.

(5) Disconnect the wires from the “ANT.” and
“LOAD COIL” posts and check continuity between
the “RECEIVER” post and ground. They should be
open with the key up and closed with the key down.

MT-284A/ART-13

MT-284/ART-13
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Remove the input plug from the dynamotor unit and
then check continuity between the “ANT” and “RE-
CEIVER” posts. They should be connected.

(4) TEST PROCEDURE—MODEL AN/ART-13B.
Note

For VFO operation, using Oscillator O-17/
ART-13A, follow instructions as outlined in
the preceding paragraph (3) of this section.
For crystal-controlled operation, using Oscil-
lator CDA-T, the following instructions are
applicable.

(2) Connect the components in the bench
‘mock-up with Antenna A-58 connected to the “FIXED
ANTENNA” terminal on the antenna loading unit.

(6) Turn “VFO-XTAL” switch to “XTAL” pos-
ition, “A-B” switch to “A” position, “EMISSION”
switch to “VOICE” position and “CHANNEL” switch
to position 1. Set the antenna change-over switch on the
antenna loading unit on “FIXED ANT.” position and
the switch on Antenna A-58 on position 4.

(¢) Check control “A” to be sure it is set on
channel 1. Unlock control “B”, operate the test switch
and observe the P.A. GRID meter for grid drive indi-
cation. Vary control “B” while observing this meter
to obtain maximum reading. Lock control “*B”. If two
crystals are in use for channel 1, adjust control “B” for
maximum grid drive reading and note the control set-

Figure 2-4. Transmitter and Meunting Plate MT-283/ART-13, shown
with Mounting Bases MT-204/ART-13 and MT-284A/ART-13
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ting. Turn the “A-B” switch to “B” .and again adjust
control “B” for highest grid drive indication. Finally,
set control “B” midway between the two settings re-
quired to produce maximum grid drive for each crystal,
and lock the control.

(d) With the “A-B” switch in the “A” position,
channel the autotune into channel 1 by moving “CHAN-
‘NEL” switch to position 2 until the autotune motor
starts and then back to position 1. Close “TEST” switch
1after cycling is completed. The P.A. PLATE reading
should be very close to that obtained when the channel
was set up. Switch to crystal “B”. It also should retain
the reading previously obtained when the controls were
set.

(e) Plug the shorted Plug PL-55 into T.S. jack

and “KEY” jack in turn. Power should be delivered to
the antenna in each case.

(/) Lift the calibration chart on the face of the
transmitter and make sure that microphone selector
switch S201 is in “CARBON” position. (See fig. 2-2.)
Turn “EMISSION” switch to “VOICE,” plug the

T. 0. 12R2-2ART13-2

microphone into “MICROPHONE” jack, and press
the button. Power should be delivered to the antenna
and the plate current should be slightly above that for
CW operation. Speak or whistle into the microphone.
Plate current should rise near or higher than the MCW
area on the meter with modulation.

(g) Place “EMISSION” switch on MCW posi-
tion and close “TEST” switch. Power should be de-
livered to the antenna and the plate current meter
should read 190 or higher. If this reading is not ob-
tained, readjust the MCW control until a reading of
190 is secured. This adjustment, marked “R2201” in
figure 2-3, is located inside the transmitter. See para-
graph 7 in the MAINTENANCE section (V) which
describes this adjustment.

(b) Listen in the “SIDETONE 1” circuit and
key the transmitter on CW, MCW, and modulate on
“VOICE” position. The proper sidetone signal should
be heard on all emission positions. Repeat with head-
set connected to the interphone jack box, control box
or control panel installed as a part of the mock-up.

Figure 2-5. Dymamotor Unit DY-17 /ART-13A with Mounting Plate MT-164/ART-13

2-6
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Lift the calibration chart and set “OUTPUT” switch
$202 on each position in turn. (See fig. 2-2.) The
proper sidetone signal should be heard on each posi-
tion, being louder the higher the number of the switch
position.

() Check channels 2 through 10, as outlined in
paragraph (4) (a) through (e¢). It should be under-
stood that “CHANNEL” switch positions will not
necessarily correspond with the same position number
of control “A”. Control “A” has 12 settings available
for the high frequency band, and any ten of these set-
tings may be utilized for autotune operation, depending
on the crystals in use and the frequency desired.

(/) Turn the “CHANNEL” switch to L.FREQ.
When the autotune cycling is complete, ‘control “A”
should rest on position 13. Four crystal-controlled fre-
quencies are available, depending on the setting of the
4-position low frequency switch, located on the CDA-T
panel. With the four low frequency crystals in place
(one holder is a dual crystal type), check for grid drive
as previously outlined for the higher frequency ranges.
Grid drive may be varied by means of the adjustable
plate choke, L803, of the low frequency oscillator tube,
V802. This adjustment is readily available from the
top of the chassis, at the rear of the CDA-T unit. When
more than one low frequency crystal is used, a setting
should be selected that will provide sufficient grid drive
to obtain normal transmitter output on each crystal

frequency.

(k) Crystal operation is not possible using the
“MANUAL” setting of the “CHANNEL” switch. This
“MANUAL” setting applies only to VFO operation

and should be checked as outlined in paragraph (3) (&).

() Connect all three sections of the antenna
shunt capacitor between the “COND” post and ground.
Channel the autotune to a crystal frequency setting near
2300 kc and tune the transmitter. Disconnect the
capacitors.

(m) Turn “EMISSION” switch to “OFF.”

() Change the phantom antenna lead from the
“FIXED ANTENNA” terminal on antenna loading
unit to the “TRAILING ANTENNA” terminal and
set the switch to the “TRAILING ANT.” position.

(o) Set “LOCAL-REMOTE” switch on “RE-
MOTE” position, the emission switch on the remote
control unit on “VOICE”, the “A-B” switch to “A”
and the “CHANNEL” switch to position 1. Then place
the emission switch on “CW”. Wait for the light on
the control unit to come on.

Jecnon i
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"Note
If a control panel is used in the mock-up, dis-
regard the next two steps and check the oper-
ation from a microphone connected to the
proper terminals for remote operation.

(p) Press the key on the control unit. Power
should be delivered to the antenna and the meter

should read in the lightly shaded area marked CW.
Meter readings should be very close to those obtained
previously.

¢) Check “VOICE” and MCW operation from
the control unit by means of its emission switch and
the microphone jack on it.

) Turn “A-B” switch on remote control unit
to “B”. Check again as outlined in preceding paragraphs
(4) (p) and (g). Operate the “CHANNEL” switch

“through positions 2 to L. FREQ., closing the key each

time the autotune completes cycling. Operation should
be normal on each; meter readings, plate and antenna,
should be very close to those obtained previously. In
the LFREQ position, only one frequency check is pos-

~ sible from the remote position, as the 4-position low

frequency switch must be manually operated at the
transmitter location.

(s) Disconnect the wires from the “ANT.” and
“LOAD COIL” posts and check continuity between
the “RECEIVER” post and ground. They should be
open with the key up and closed with the key down.
Remove the mput plug from the dynamotor unit and
then check continuity between the “ANT” and “RE-
CEIVER” posts. They should be connécted.

3. INSTALLATION.
«. TRANSMITTER.

(1) Mount the transmitter at a height convenient
for operation of the controls. See figure 8-25 Trans-
mitter Outline Dimensions with Mounting Base MT-
284/ART-13 for ventilation provisions, clearances re-
quired for operation and removal, bonding, and
mounting hole size and placement. The unit may be
slid into position from the front or may be lowered on
the mounting two inches forward of the final position
and slid backwards into position. When the unit has
been placed, tighten the two locking knobs on the
front edge of the mounting by rotatmg them clock-
wise. Tie wire the locking knobs in position.

b. DYNAMOTOR UNIT.

(1) Locate the dynamotor unit in such a position
that it will be possible to reach the “RESET” buttons

2-7
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and the “FUSE” on the front of the unit while in flight.
Both ends must be at least three inches from a flat
surface to provide sufficient ventilation.

(2) See figure 8-31 Dynamotor Unit Outline Di-
mensions for plug clearances, bonding, and mounting
hole positions and sizes.

(3) To install the dynamotor unit on Mounting

Plate MT-164/ART-13, set it on the mounting and

slide it backward until the holding pins are engaged,
then tighten the two locking knobs on the front of the
anit by turning them clockwise. Tie wire the locking
. knobs together. ' »

1. 0. 12R2-2ART13-2

¢. ANTENNA LOADING UNIT.

(1) Mount Antenna Loading Unit ata height con-
venient for operation of controls and within easy reach
of the transmitter. A clearance of at least 6 inches
should be provided between electrical terminals on
each side of this unit and surrounding objects.

(2) See figure 8-27 for outline dimensions of
Antenna Loading Unit CU-32/ART-13A and figure
8.28 for outline dimensions of Mounting Base MT-
198/ART-13A. Required clearances, mounting hole
location and bonding instructions are also shown in

Figure 2-6. Anleanc Looding Unit CU-32/ART-ISA with Mounting Bose MT-198/ART-13A
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these figures. The mounting base may be installed on
top of, or hung upside down from, a flat surface. Shock
mounts must be assembled differently when the load-
ing unit is suspended from the mount. Instructions for
proper assembly are shown in figure 8-28. The loading
unit may be mounted on top of the mounting base on
its top, bottom or back or it may be suspended from
the mounting by its top, bottom or back. ‘

(3) Mounting Base MT-198/ART-13A is mount-
ed to the structure of the aircraft by means of four
1/4” screws (see fig. 8-28 for location of holes). ‘

(4) After mounting base has been installed, place!
loading unit in position on mounting plate and secure
by closing all four snap slides (one on each corner of
the case). Tie wire the four snap slides.

d. CONTROL UNIT.—Locate the control unit so
that the controls are easily accessible to the operator.
Mount it with the key upward leaving sufficient space
for operation of the key.

(1) See figure 8-26 (Control Unit Outline Dimen-
sions) for plug clearances and mounting hole posi-
tions and sizes.

(2) To mount the control unit on Mounting Plate
MT-163/ART-13, place the unit on the mounting and
tighten the four screws, one in each corner.

e. CONTROL PANEL.—Install the panel in the
rack. In racks with threaded holes, mount the panel
with screws. In racks with smooth holes and a wire

across the center, the panel needs a small adapter plate’

uipped with quick-release fasteners on each side. A
half turn clockwise is all that is necessary to fasten the
panel.

Figure 2-7. Control Unit C-87/ART-13
with Mounting Plate MT-163/ART-13

f. ANTENNA SHUNT CAPACITOR AND
SWITCH.

(1) Locate the unit as near the left end of the
transmitter as possible. Place between the unit and the
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transmitter in such a position that vibration will not

cause it to close. The total length of lead from the
transmitter to the capacitor shall not exceed 12 inches.

(2) See figures 8-29 and 8-30 for bonding and
position and size of mounting holes.

g- OSCILLATOR O-17/ART-13A AND PANEL
MX-128/ART-13.—These units are mechanically
interchangeable and electrically always maintain the
continuity of the filament string. To remove panel
MX-128/ART-13 and install Oscillator O-17/ART-13A,
proceed as follows:

(1) Remove the top cover and type 813 tube.

(2) Remove the two screws holding the rear of the
installed unit to the fire wall assembly.

(3) Remove the seven screws around the front
panel of the unit.

(4) Disconnect the lead to the multiplier section
as required.

(5) Lift straight up to remove.

(6) Before any attempt is made to install new unit,
make certain that the top screws of the autotune cover
are loosened on each side of the oscillator panel.

(7) Tilt the low frequency oscillator forward 15
to 20 degrees and install the lower lip of the oscillator
panel behind the autotune cover.

(8) Lower the oscillator from its tilted forward
position to mate with the Jones plug. Force should
not be used to mate these plugs.

(9) When the oscillator is in place, replace and
tighten the seven screws that hold the low frequency
oscillator panel in place.

(10) Tighten screws along top edge of autotune
cover.

(11) Replace and tighten screws that hold the back
of oscillator unit.

(12) Replace JAN-813 power amplifier tube and
connect plate lead.

(13) Connect one end of wire from standoff in-
sulator (Ref. E-109-B, Figure 8-2) to terminal on right
side of oscillator unit.

(14) Replace cover on Transmitter.

bh. OSCILLATOR CDA-T.—This unit, used only in
Radio Transmitting Set AN/ART-13B, is mechanically
interchangeable with Oscillator O-17/ART-13A and
Panel MX-128/ART-13 but differs electrically from the
latter units. To remove Oscillator O-17/ART-13A and
install Oscillator CDA-T, proceed as follows:

(1) Remove the transmitter cover and the type 813
power amplifier tube.

(2) Remove the two screws holding the rear of
the installed unit to the fire wall assembly. Replace the
type 813-tube.

(3) Remove the seven screws arqund the front
panel of the unit. Loosen the top screws of the autotune
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front cover, on each side of the oscillator panel.

(4) Disconnect the lead from the insulated standoff
terminal on the right side of the oscillator unit.

(5) Lift straight up to remove.

(6) Tilt the CDA-T unit forward 15 to 20 degrees
and insert the lower lip of the oscillator panel behind
the top of the autotune cover.

(7) Lower the oscillator from its tilted forward
position to mate with the two Jones connectors. Force
should not be used to mate these plugs and receptacles.

(8) When the unit is in place, replace and tighten
the seven screws that hold the oscillator in place and
tighten sctrews along top edge of autotune cover.

(9) Remove the low frequency oscillator tube
(JAN-1625) in the CDA-T unit. Install screw that holds
the back of the oscillator unit to the fire wall assembly.
Replace the JAN-1625 tube and connect its plate lead.

(10) Connect the two leads to the standoff insul-
ators on the right side of the CDA-T unit (see figure
8-2A).

(11) Replace cover on transmitter.

4. INTER-UNIT CONNECTIONS.

4. Make up the inter-unit connections when install-
ing the equipment. A drawing of a typical wiring dia-
gram is shown in figure 8-43. Cut the wires to the
proper length for the installation involved. Allow
enough additional length for each cable so that the
radius of any bend in a cable is never less than 8 inches
and the cable is not tight enough to interfere with the
action of the shock mounts or to damage the con-
nectors. Figure 8-33 shows the dimensions of the plugs
and outlines the method of connecting wires to the
terminals.

b. Tighten the locking rings on all plugs and tie
wire them in place.

5. INSPECTION AND TEST AFTER INSTALLATION.

«a. Inspect the inter-connections to check them for
conformity to the mock-up of the particular installa-
tion. Check the knobs on the front of the transmitter
and dynamotor unit, the microphone selector switch
under the chart, and all connector plug locking rings
for tie wire.

b. Set up the frequencies to be used in the flight
test on the channels desired according to the proced-
ure given in the "ADJUSTMENTS” section of this
book.

¢. Set up one frequency in the range 200 to 600 kc
and check it for proper operation.

d. Follow the procedure outlined for DAILY IN-
SPECTION in this Handbook of Maintenance In-
structions.

e. Turn on the receiver, make sure the “NORMAL-
MONITOR” switch is in the “NORMAL” position,
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and listen in the liaison position of the jack box. The
receiver hiss should be heard with the key up; the
proper transmitter sidetone signal should be heard
with the key down. Set the output switch under the
calibration chart on the position that gives the proper
volume of sidetone signal when the transmitter is
being operated.

/. Tune the receiver for CW operation on one of the
frequencies set up on the transmitter. Set “NORMAL-
MONITOR” switch in *“MONITOR” position and
close the transmitter key. The transmitter should be
on CW. It should be possible to hear a beat note and
to tune the beat note to zero by rotating the receiver
dial. Release the transmitter key and return “NORM-
AL-MONITOR” switch to “NORMAL” position.

g Establish communication with the ground station
on each frequency to be used in the flight test.

6. ADJUSTMENTS.
WARNING

Operation of this equipment involves use of
high voltages which are dangerous to life.
Operating personnel must observe all safety
precautions. Whenever the dynamotor is run-
ning, there is a potential of 1150 volts ap-
plied to the plate caps on top of the tubes.

a. USE OF CALIBRATION TABLES.
(1) In Radio Transmitting Set AN/ART-13A, the
low frequency and high frequency oscillators are vari-
able frequency master oscillators (VFO) with no pro-

-vision made for crystal control of the frequency of

either oscillator. Therefore, a crystal controlled fre-
quency standard has been incorporated in the equipment
to be used for the calibration of the variable frequency
oscillators. Radio Transmitting Set AN/ART-13B uses
both crystal-controlled and variable frequency oscillators.
These calibration tables are necessary for the VFO
operation but are not required for crystal-controlled
operation.

(2) Detailed oscillator calibration tables 6-9 and
6-10 are included in section VI, SUPPLEMENTARY
DATA, of this book. Calibrating frequency “check
points” have been indicated in the calibration tables
by printing them in heavy black type. When checking
the calibration, it is necessary to use the check point
which is numerically nearest to the transmission fre-
quency that is to be used. Heavy ruled lines that appear
at intervals in the calibration tables, serve to indicate
the direction of the nearest check point. For example—
for frequencies that appear above (or before) this
dividing line, use first check point (heavy type) that is
encountered by looking back to succeedingly lower
frequencies. For frequencies that appear below (or
after) the dividing line, use first check point (heavy
type) that is encountered by looking ahead to suc-
ceedingly higher frequencies.

(3) The check points are frequencies at which
audio beat notes between the output of the low-fre-
quency oscillator or the output of the high-frequency
oscillator and the harmontkcs of the crystal controlled
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50 kc output of CFI unit may be heard. These “beat
notes” are used for setting the dial and the movable
indicator mark is for adjusting the calibration of the
oscillator. The frequency in the tables is given in
\kilocycles with the control positions in columns oppo-
‘site the frequency. The numbers in column B or G may
'be considered as combination numbers. For control G,
ithe hundreds figures (the one or two figures in the
!third and fourth positions to the left of the decimal
‘point as underlined in the following example: 724.6
‘or 1536.4) are set on the revolution counter near the

.control and the rest of the number is set on the dial,
estimating the figure to the right of the decimal and
setting it between divisions on the dial. For control B,
the hundreds figures are set the same as for control G,
the two figures immediately to the left of the decimal
point (724.6 or 1536.4) are set on the dial and the
figure to the right of the decimal point (724.6 or
11546.4) is set by means of a vernier. To obtain the set-
‘tings given in the columns under B and G (B and G
represent both dial designations and calibration table
column heading), rotate the control until the revolu-
tion counter indicates theé proper number of full
revolutions and the dial indicates the fraction of a
revolution. For accuracy in setting control B, a vernier
scale has been provided. To use the vernier, set that
part of the number to the left of the decimal point
opposite the zero line on the vernier scale. Then note
the line on the vernier scale that corresponds to the
figure to the right of the decimal point and rotate the
dial slightly in a clockwise direction until that line on
the vernier is lined up with the first line on the dial that
approaches it. For example, opposite 3410 kc the
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Figure 2-9. Radio Transmitter T-47A/ART-13
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reading under B in the table is 1114.1. To obtain this
setting of control B, rotate the dial until the revolution
counter indicates that the control has been fotated 11
full revolutions from the zero setting (see fig. 2-8);
thea continue to rotate the control until 14 on the
dial appears opposite the zero indicating mark, note

VERNIER  ZERO LINE ON VERNIER SCALE
SCALE _ SERVES AS INDEX OR INDICATOR MARK

FREQUENCY ~

TUNING//

CORRECTC\ B

REVOLUTION THIS CONTROL MOVES

COUNTER VERNIER SCALE CLOCK-
WISE OR COUNTER-
CLOCKWISE. USED ONLY
WHEN CONTROL “B" IS
SET TO “CFI" CHECK
POINT.

2-8.

Figure
Mustration Showing Setting of Control "B to 1114.1
(Per Example in the Text)
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line 1 on the vernier scale and further rotate the dial
until the first line (15) on the dial lines up with line 1
on the vernier.

(4) The transmitter can be set to frequencies be-
tween those given in the table by the following
method:

() Find the two frequencies located on either
side of the desired frequency.

(6) Find the difference between the dial set-
tings of control B or G for these two frequencies.

(¢) Multiply this difference by the decimal of a
kilocycle in the desired frequency.

(4) Add this product to the dial setting for the
lower frequency in ().

(e) Example: Itis desired to transmiton 3411.5
kilocycles.

Freq. A B
Desired 3410 3 1114.1
Frequency 3411 3 1116.6 Difference
3411.5 3412 3 1119.0 Between
3413 3 1121.5 Dial Settings
Is 2.4

Setting for desired frequency is obtained thus:

Difference in Dial Settings— 2.4

Decimal in the Desired Frequency— x .5 Multiply

Product—  1.20

Dial Setting for Lower Frequency—1116.60 Add

Dial Setting for Desired Frequency—1117.80
2-12
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b. PROCEDURES FOR SETTING THE CONTROLS
OF RADIO TRANSMITTER SET
AN/ART-13A (MANUAL OR
AUTOTUNE OPERATION)

(1) GENERAL.—The following procedures are
for setting up the transmitter for “MANUAL” or auto-
tune operation. If “MANUAL” operation is desired it
is only necessary to set “CHANNEL” switch on
“MANUAL” position and follow these instructions,
except the locking bars should not be moved. *“MAN-
UAL” operation will not interfere with any of the
channels set up for autotune operation if the locking
bars are not loosened, nor will setting up any channel
in accordance with the following procedure interfere
with any other channel previously set up. Channeling
the autotune with the locking bars loose will complete-
ly eliminate the settings previously set up for the chan-
nel that was cycled and may cause settings for some or
all of the other channels to shift.

(2) “CW” OPERATION INTO FIXED AN-
TENNA (2000 to 18100 KC).—The following pro-
cedure is to be used for setting up the transmitter for
autotune operation on a desired frequency on any one
of the 10 high-frequency channels.

(@) Place the antenna selector switch on the an-
tenna loading unit on “FIXED ANT.” position.

(4) Make certain that the microphone, key, and
throttle switch (T.S.) jack circuits are open.

(c¢) Place “LOCAL-REMOTE” switch in “LO-
CAL” position.

(d) Place “EMISSION” switch in “VOICE”
position.
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(e) Check primary voltage by moving the meter
switch to “BATTERY-VOLTAGE” position. Usable
primary voltage is indicated when the meter needle
is within the light shaded area under “BATTERY.” A
primary voltage of 28 volts will cause the meter needle
to read at the top edge of this shaded area. A primary
voltage of 24 volts will cause the meter needle to read
at the lower edge of this shaded area.

(f) Place “CHANNEL” switch in the position
corresponding to the channel it is desired to set up.
(If “MANUAL” operation is desired, place “CHAN-
NEL” switch in “MANUAL” position.) If the auto-
tune system begins to run, allow it to complete the
cycle of operation before proceeding. The red pilot
light on the front of the transmitter will light when the
autotune cycle is completed, and the transmitter will
be ready for tuning adjustments or operation.

(g) Unlock all five controls by holding the dial
and turning the locking bar 1/4 turn in a counter-
clockwise direction. (If “MANUAL” operation is
being used, the locking bars should not be loosened.)

(») Set control “C” on position 1. Check the
position of the control against the indicator mark on
the transmitter panel. The setting of this control is
critical. The transmitter will not operate if control
“C” is not set properly.

(#) Find the desired frequency in the calibration
table and note the nearest crystal check point marked
in heavy black type.

(/) Setcontrol A to the position corresponding
to the number in column A at this crystal check point.
Check the position of the control against the indicator
mark on the transmitter panel. The setting of this con-
trol is critical. The transmitter will not operate if con-
trol A is not set properly.

(k) Set control B to the position correspond-
ing to the number in column B at this crystal check
point.

(/) Set the power level switch to “CALI-
BRATE"” position and listen in the sidetone circuit for
a beat note while rotating control B back and forth
about the position given for the crystal check point.
Set control B on the position that gives zero beat and
turn the power level switch to “TUNE” position.

(m) Set the movable indicator mark by means
of the “CORRECTOR” knob near control B to the
reading of control B found in column B at this crystal
check point.

(2) Refer to the calibration table and obtain the
correct setting of control “B”’ for the desired operat-
ing frequency.

(o) Set control B to the reading obtained above.

(p) Lock control A by first noting its reading,
rotating dial counterclockwise one-quarter turn, or
against the stop if the stop is within one-quarter turn,
and then rotating it clockwise to, but not past the read-
ing on which it had been set. Hold the knob and turn
the locking bar clockwise until it is tight with a firm
but not heavy pressure. Repeat this procedure for con-
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trol B. Further pressure on either control in a clock-
wise direction should not cause the dial to move be-
yond the original setting. If it does, unlock and repeat
the locking procedure, making certain the original
dial settings are used. (If “MANUAL” operation is
being used, the locking bars should not be bothered.)

(9) Place “EMISSION”’ switch on “CW” posi-
tion.

(r) Check the grid drive to the final amplifier by
placing the meter switch on “P.A. GRID” position,
closing ““TEST” switch, and noting the reading on the
meter. It should read in, or slightly above, the light-
shaded area marked ““P.A. GRID.” If it does not, oper- -
ation is not normal. Control A may not have been
positioned accurately or there may be something
wrong with the transmitter. Check the trouble before
proceeding. See “Note” in paragraph 65(2) (bb), this
section.

(s) Place the meter switch on ““P.A. PLATE”
position.

(#) Place control “D” on zero.

(#) Hold “TEST” switch closed and rotate con-
trol “E” throughout its range, seeking a plate current
dip indicating resonance of the circuit.

CAUTION
Do not move control “E” across the space be-
tween 100 and 200 or between 0 and 100
while “TEST” switch, microphone button, or
key is closed. An internal switch will be
damaged if this precaution is not followed.

(v) If no resonance dip.is found, set control
C on the next higher position and rotate control E
again, seeking a dip in plate current.

(w) Repeat the instructions in paragraph (v),
above, until the resonance dip is found or until con-

trol C is set on position 8 and resonance has not been
found.

Note
If frequency of operation is below 3000 kc,
see instructions in paragraph 65(2)(jf), this
section.

(x) If resonance was found on position 1 to 7,
inclusive, on control C, place the power level switch in
“OPERATE” position.

(y) Load the power amplifier by increasing the
reading on control D in steps, re-resonating with con-
trol E each time. When control D had been rotated
throughout its range, set control C on the next higher
position, control D on zero and repeat. Continue this
process until the resonance dip falls in the light-shaded
area marked “CW”’ on the plate meter. Correct loading
of the final amplifier tube, when a 28-volt primary
voltage is used, is 100 on the plate meter. It may not
be possible in all cases to load the amplifier tube ex-
actly to this value, but any value of loading which
is in the light-shaded area marked “CW” will be satis-
factory.
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Note

If the resonance dip causes the plate current
to fall to a very low value, control C may be set
to the next higher position without moving
control D, always re-resonating with control
E each time as before. Fine adjustment must
still be made by means of control D. On an-
tennas less than 55 feet in length and on
frequencies below 3000 kc, it may not be pos-
sible to load the final amplifier to the light-
shaded area marked “CW” before control E
reaches zero. If this happens, set control E on
zero and resonate with control D. This will
give the best operation obtainable under these
conditions.

(z) If resonance was not found before control
C was set on position 8, leave control C on position 8,
set control E on zero, and seek the resonance dip in
plate current by rotating control D throughout the
range of 0 to 100.

(a2) If resonance is not found, set control C
on the next higher position, rotate control D again,
seeking the resonance dip.

(6b) Repeat paragraph (zz), above, until reso-
nance is found or until control C has been tried on
position 13 without finding a resonance dip.

(cc) If the resonance dip was not found with
control C on position 13, leave that control on posi-
tion 13, place control D on 100, and seek the reso-
nance dip with control E.

(dd) Wheq resonance is found, place the power
level switch on “OPERATE” position.

(ee) Load the power amplifier by increasing the
reading on control E in steps, re-resonating with con-
trol D each time until the resonance dip falls in the
light-shaded area marked “*CW” on the meter.

(ff) After proper loading of the final amplifier
tube has been found using any of the above proce-
dures,lock control C by noting its reading, rotating the
dial counterclockwise about one-quarter turn, and
then rotating it clockwise to, but not past the reading on
which it had been set. Hold the knob and turn the
locking bar clockwise, until tight, with a firm but not
heavy pressure. Further pressure on the dial in a
clockwise direction should not cause the dial to move
beyond the original setting. If it does, unlock and
repeat the locking procedure, making certain the orig-
inal dial setting is used. Repeat this procedure with
controls D and E. (If “MANUAL” operation is being
used, the locking bars should not be bothered.)

(gg) Check tning and locking by. holding
“TEST” switch closed while placing a small force on
each dial in turn in the clockwise direction. If all dials
are locked properly, no detuning will result. (Do not
use this test when in “MANUAL” position.)

(hh) Repeat the above procedure for each high-
frequency autotune channel it is desired to set up on
the transmitter.
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Note

The “P.A. GRID” meter reading, with con-
trol A on position No. 7, is usually at the
lower edge of the light-shaded area. It is per-
missible for the grid meter reading for this
particular setting (control A on No. 7) to be
50 on the meter scale and still be satisfactory.
A lower meter reading is not satisfactory, and
the transmitter should be repaired or aligned
according to the instructions in section V of
this handbook. If control A is not set accur-
ately it is possible for some of the multiplier
switches to be between contact positions; this
results in loss of grid drive to the final ampli-
fier tube, and burning of contacts. Sez control A
accurately,

(#2) When operating in the 2000-kc to 3000-kc
range into a fixed antenna, care must be exercised to
avoid operation on a harmonic of the desired frequen-
cy. This will be avoided in most cases by following the
outlined procedure for tuning adjustment into a fixed
antenna. However, for frequencies between 2000 kc
and 3000 kc on antennas shorter than approximately
50 feet, the antenna may be too short for the tuning
elements in the transmitter to resonate at the funda-
mental frequency. Therefore, the first resonance indi-
cated by the tuning adjustment may be a harmonic of
the desired frequency. To determine whether this is
true, follow the tuning procedure outlined in para-
graph (jj), below.

(j7) For operation into short antennas (less
than 50 feet) at frequencies between 2000 kc and 3000
kc, it may be necessary to connect the antenna shunt
capacitor to the “COND.” post on the transmitter.
This is accomplished by throwing the knife switch so
the capacitors are connected to the transmitter. Table
2-1 may be used as a guide to determine whether or not
use of the capacitor will be necessary and, if used, how

TABLE 2-1. USE OF ANTENNA SHUNT
CAPACITOR WITH ANTENNAS OF
DIFFERENT LENGTHS

Antenna Shunt

Length of Antenna  Frequency Range Capacitor; No. of

(¢n feet) (¢n kilocycles) Sections Necessary
60 to 65 2000 to 18100 None

53 to 60 2000 to 2100 One

53 to 60 2100 to 18100 None

45 to 53 2000 to 2100 Two

45 to 53 2100 to 2200 One

45 to 53 2200 to 18100 None

36 to 45 2000 to 2100 Three

36 to 45 2100 to 2200 Two

36 to 45 2200 to 2400 One

36 to 45 2400 to 18100 None

27 to 36 2100 to 2200 Three

27 to 36 2200 to 2400 Two

27 to 36 2400 to 2700 One

27 to 36 2700 to 18100 None

20 to 27 2200 to 2400 Three

20 to 27 2400 to 2700 Two

20 to 27 2700 to 3000 One

20 to 27 3000 to 18100 None
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many sections are required for various frequencies and
lengths of antenna.

To determine the length of the antenna, meas-
ure the total length of wire from the antenna terminal
of the transmitter.to the extreme end of the antenna
(including the length of the lead inside the airplane).
If the antenna is a “T,” disregard the length of wire
in the shorter branch at the top of the “T,” or, if the
two branches are equal, include the length of only one
of them. The tuning procedure for the transmitter,
when using the shunt capacitor, is identical to the pro-
cedure without shunt capacitors. The use of these
antenna shunt capacitors reduces the power output
from the transmitter when used on frequencies higher
than those which require its use. For this reason, it
should not be used.unless necessary and only on those
channels which require it. This obviously cannot be
done if the transmitter is to be operated from a remote
position, since no provisions have been made to auto-
matically switch the shunt capacitor in or out. In this
case the capacitor should be used only if it is desired to
set a channel in the frequency range wherein the
antenna cannot be resonated by the tuning elements in
the transmitter itself, and it must be left in for all
channels regardless of the reduction of power. Only
the capacity necessary to tune the lowest frequency
used should be connected. This can be done by con-
necting one, two, or three of the capacitors in parallel,
‘according to the amount of capacity needed. Use the
smallest number possible. To determine the lowest
frequency that can be tuned with a given number for a
particular antenna, proceed as follows:

1. Connect the circuit it is desired to check;
that is, either no capacitor connected, one section con-
nected, two sections connected, or three sections con-
nected.

2, Place “LOCAL-REMOTE” switch to “LO-
CAL” position.

3. Place “EMISSION” switch on “VOICE”
position.

4. Place “CHANNEL” switch on “MANU-
AL” position.

5. Place the meter switch on “P.A. PLATE”
position.

6. When the autotune motor stops and the
pilot light comes on, set control A on position 2 and
control B on 2000.

7. Tune and load the power amplifier accord-
ing to instructions contained in paragraphs 6.5.(2) (q)

thru (y).

Control A Control B
2. ietiessenasees 1500
2.00000 sesasesees 1000
2. iiieceecesssss 500
liieeeerenseasesal500
loveeeeseneesses . 1000
) P 1 11
liveeeesessessess 100
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8. Attempt to repeat the above tuning and
loading procedure with each of the following com-
binations of setting in turn.

The setting of control E for each successive
trial will be lower than for the preceding trial. If one
of the above combinations of controls A and B cannot
be tuned without going to a “HIGHER” setting of con-
trol C than for the preceding combination, place con-
trol C on position 1, control D on zero, and control E
on zero. Then rotate control B toward a higher read-
ing, while holding “TEST” switch closed, until the
plate current shows a resonance dip. Turn the trans-
mitter off and look up the frequency in the calibration
table corresponding to the combination of controls A
and B found by this process. This installation of the
transmitter, with sections of the antenna shunt capacitor
(#f used), with this length of fixed antenna wire in this
type of airplane, cannot be tuned to any frequency below
that obtained by this process. It may appear that proper
operation is obtained by continuing the tuning pro-
cedure to “HIGHER” positions of control C, but this
results in operation on a harmonic of the desired
frequency and will result in complete lack of com-
munication.

(3) CW OPERATION INTO TRAILING
ANTENNA (2000 KC TO 18,100 KC).

(#) Set controls A and B on the desired fre-
quency by following instructions in paragraphs 6.5.
(2) (&) through (s).

(5) Connectthe “ANT.” post on the transmitter
to ground with a lead as short as possible.

(¢) Place control D on zero.

(d) Hold “TEST” switch closed and rotate con-
trol E throughout its range, seeking a plate current dip
indicating resonance of the circuit.

(e¢) If no resonance dip is found, set control C
on the next higher position and rotate control E again,
seeking a dip in plate current.

(f) Repeat the instructions in paragraph (e),
above, until the resonance dip is found or until control
C is set on position 8.

(g) If resonance was not found before control
C was set on position 8, leave control C on position 8,
set control E on zero, and seek resonance dip in plate
current by rotating control D throughout the range of
0 to 100.

(h) If resonance is not found, set control C on
the next higher position, rotate D again, seeking the
resonance dip.

() Repeat paragraph (b), above until reso-
nance is found or until Control C has been tried on
position 13 without finding a resonance dip.

(7) If the resonance dip was not found with
control C on position 13, leave that control on posi-
tion 13, place control D on 100, and seek the reso-
nance dip with control E.

CAUTION
Do not dttempt to load the transmitter.
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Note

The above procedure may be accomplished
on the ground and controls C, D, and E locked
in the positions found for each frequency on
which trailing wire operation is desired.
Then, during flight, it will be necessary to
channel the autotune into the channel on
which it is desired to operate; unlock con-
trols C, D, and E and continue with the pro-
cedure that follows. Be sure “EMISSION”
switch is on CW, power level switch is on
“TUNE,” and meter switch is on “P.A.
PLATE.”

(k) When resonance is obtained, release the
“TEST” key and remove the connection between the
“ANT.” post and ground and make certain the proper
wire is fastened to that post.

(/) Letout the.trailing wire to a counter reading
10 higher than that shown in the following table of
approximate antenna lengths for the desired fre-
quency.

(m) Hold the “TEST” switch closed and reel
the wire in while watching the plate current meter for
a resonance dip.

(n) If no dip is found, let the wire out to a read-

ing 20 higher than that indicated in the following
table and repeat the reeling-in procedure.

Counter Reading

KC 1/4 Wave 3/4 Wave 5/4 Wave

2000 101

3000 61

4000 46 150

5000 38 118

6000 90

7000 70

8000 60

9000 48 93
10000 41 76
12000 55
14000 44
16000 37
18000 34

(¢) When resonance is found, adjust the length
of the wire to correspond to minimum plate current
and set power level switch on “OPERATE” position.

(p) If resonance was found with control C on
positions 1 to 7 inclusive, load the power amplifier by
increasing the reading on control D in steps, re-reson-
ating with control E each time. When control D has
been rotated throughout its range, set control C on the
next higher position, control D on zero, and repeat.
Continue this process until the resonance dip falls in
the light-shaded area marked “CW” on the plate meter.

Note

If the resonance dip causes the plate current to
fall to a very low value, control C may be set
to the next higher position without moving
control D, always re-resonating with control
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E each time as before. Fine adjustment must
still be made by means of control D.

(9) If resonance was found with control C on
positions 8 to 13 inclusive, load the power amplifier by
increasing the reading on control E in steps, re-reson-
ating with control D each time until the resonance dip
falls in the light-shaded area marked “CW” on the
meter.

(r) Lock controls C, D, and E. (If “MANUAL”
operation is being used, the locking bars should not be
loosened.)

Note
This channel may be used on trailing wire
again without unlocking the dials by cycling
the autotune into the channel, placing the
power level switch on “TUNE”. position, ad-
justing the antenna length to the position cor-
responding to minimum plate current if fre-
quency is below 10,000 kc and to maximum
antenna current if frequency is above 10,000
kc, and returning the power level switch to
“OPERATE” position. Be sure to use the
same number of quarter wave lengths as in
tuning up.
(s) Trailing wire operation will increase the
range of the equipment considerably in the frequency

- range 2000 to 6000 kc and somewhat in the frequency

range above 6000 kc.

(4) CW OPERATION INTO FIXED OR
TRAILING ANTENNA (200 KC TO
600 KC).

The following procedure is to be used for set-
ting up the transmitter for autotune or manual opera-
tion on a desired frequency in the low frequency
channel.

(2) Place the antenna selector switch on the an-
tenna loading unit in the position which selects the
desired antenna.

(6) Make certain that the microphone, key and
throttle switch (T.S.) jack circuits are open.

(¢) Place “LOCAL-REMOTE” switch in “LO-
CAL” position.

(4) Place “EMISSION” switch in “VOICE”
position.

(e) Place “CHANNEL” switch in “L. FREQ.”
position and wait until the autotune stops.

(f) Unlock controls A and C, place control A
on position 13 and control C on position 8, and lock
them in place. (If “MANUAL” operation is being
used, place control A on position 13 and control C on
position 8 without unlocking them.)

Note
If the low frequency autotune mechanism
should fail, it is only necessary to switch to
“MANUAL” and set control A to position 13
and control C to position 8, since low fre-
quency operation is only a switching proced-
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ure. It is possible to set the low frequency

position on any of the 11 channels. It is only

necessary to lock control A on position 13

and control C on position 8, on the channel

it is desired to use as a substitute for the “‘L.

FREQ.” position.

(g) Find the desired frequency in the calibra-

tion table and note the nearest crystal check point
marked in heavy black type.

(b) Set control F to the position corresponding
to the number in column F at the crystal check point.

(7) Unlock control G by turning the “LOCK”
knob counterclockwise until loose. Then set control G
to the position corresponding to the number in col-
umn G at the crystal check point.

() Set the power level switch to “CALI-
BRATE” position and listen in the sidetone circuit for
a beat note while rotating control G back and forth
about the position given for the crystal check point.
Set control G on the position that gives zero beat and
turn the power level switch to “TUNE” position.

(&) Set the movable indicating mark by means
of the “CORRECTOR” knob near control G to the
reading of control G found in column G at the crystal
check point.

() Refer to the calibration table and obtain the
correct setting of control G for the desired operating
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frequency and set control G to that reading. Lock the
dial.

(m) Place “EMISSION” switch on “CW” posi-
tion.

(n) Check the grid drive to the final amplifier
by placing the meter switch on “P.A. GRID” position,
closing “TEST” switch, and noting the reading on the
meter. It should read in, or slightly above, the light-
shaded area marked “P.A. GRID” on the meter. If it
does not, check the position of controls A and C.

(0) Place the meter switch on “P.A. PLATE”
position.

Note
In certain aircraft an auxiliary plate current
meter is located adjacent to the antenna
loading unit for convenience in tuning.

(p) Place control P on the antenna loading
unit on position 1.

(¢9) Place control Q on position 1.

(r) Unlock control R and place it on zero.

(s) Hold “TEST” switch closed and rotate con-
trol R throughout its range, seeking a plate current dip
indicating resonance of the circuit.

(#) If no resonance was found, place control Q
on the next higher position, hold “TEST” switch
closed, and rotate control R again, seeking the dip in
plate current.

Figure 2-10. Antenna Loading Unit CU-32/ART-13A—Front View
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\ (#) Repeat paragraph (¢) above until resonance
is found or until control Q has been tried on all its
positions.

(v) If no resonance was found in paragraph («)
above, set control P on the next higher position, con-
trol Q on position 1 and repeat paragraphs (s), (¢),
and (#) above.

(w) Repeat paragraph (v) above until reso-
nance is found.

(x) When resonance is found, lock control R
in the position giving minimum plate current.

(y) This completes the tuning procedure, as
there is no provision for exact loading of the trans-
mitter in the frequency range 200 to 600 kc. The plate
current may read anywhere between 10 and 120 for
normal operation.

(5) VOICE OPERATION.

Note

Voice and MCW operation on fixed wire
antennas in the 200 kc to 600 kc range is
prohibited because the loading unit is not
designed to withstand the high voltages
generated with modulation under these
conditions. Use CW only on “FIXED ANT.”
in the 200 kc to 600 kc range.

(2) Adjust the transmitter for “CW” operation
and place “EMISSION" switch on “VOICE” position.
No further tuning adjustments are necessary.

(6) Be sure the microphone selector switch
under the tuning chart on the front panel of the trans-
mitter is in the position corresponding to the type of
microphone being used.

(¢) Press the button on the microphone or in
its cord and hold it depressed while speaking. Release
it to listen.

Note

When the meter switch is in “P.A. PLATE”
position, the meter indicates the sum of the
power amplifier and modulator plate currents
and will, therefore, read slightly higher on
“VOICE” than on “CW.” With normal modu-
lation the plate current meter will read in the
red area above the “CW”’ portion and may hit
the meter peg with heavy modulation during
normal operation.

(6) “MCW” OPERATION.

Note

Voice and MCW operation on fixed wire
antennas in the 200 kc to 600 kc range is
prohibited because the loading unit is not
designed to withstand the high voltages
generated with modulation under these con-
ditions. Use CW only on “FIXED ANT.” in
the 200 kc to 600 kc range.

(@) Adjust the transmitter for “CW” operation
and place “EMISSION” switch on “MCW” position.
No further adjustments are necessary.
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(5) Key the transmitter for normal operation.

Note
The normal meter reading on “MCW” when
the meter switch is in “P.A. PLATE” posi-
tion, key down, will be in or slightly above
the light-shaded area marked “MCW.”

(7) ADJUSTMENT OF SIDETONE LEVEL.

(2) Lift the chart on the front panel of the
transmitter.

(b) Listen in the headphones while holding the
“TEST” switch closed and adjust the “OUTPUT”
control for proper volume of signal. Check the volume
on each type of emission; “MCW,” “CW,” and
“VOICE.”

(8) USE OF CHART ON FACE OF TRANS-
MITTER.—After the transmitter has been set on the
desired channels, enter the readings of controls A, B,
C, D, and E, on the chart on the transmitter. Make these
entries after the autotune has been channeled into each
channel set up and after the operation has been
checked. Set the indicating mark for control B with
the zero line of the vernier directly above the dial and
record the reading of the dial with the indicating mark
in that position. This will enable the operator to check
the settings even after the movable indicating mark
has been adjusted to set up another channel. If the
shunt capacitor is necessary on any of the frequencies
setup, write the number of sections required following
the number of channel in the left hand column. Record
the settings of controls F, G, P, Q, and R on the lower
line. Set the movable indicating mark on control G
directly above the dial to obtain its reading, then record
whether P, Q, and R are settings for fixed or trailing
antenna in the left hand column in the same position
used for indicating sections of the shunt capacitor in

‘the upper lines. To minimize tuning in the air, leave

controls P, Q, and R on the positions for fixed antenna
operation and record the positions for trailing antenna
on the chart or reverse the order if desired. If two fre-
quencies in the range 200 to 600 kc are to be used, one
may be set on the controls (F, G, P, Q, and R) and the
other recorded on the chart. Which of the above
methods is chosen for use of the chart for low fre-
quency operation will depend on tactical consider-
ations.

(9) PREPARATION FOR OPERATION.—This
transmitter uses tubes which require at least 30
seconds to warm up before operation. If conditions
permit, have the tfransmitter in readiness for operation
by leaving the “EMISSION"’ switch in “VOICE” posi-
tion during the entire flight. This is a “‘standby” con-
dition and eliminates the 30 second delay waiting for
the tubes to warm up.

¢. SIMPLIFIED PROCEDURE FOR SETTING
THE CONTROLS.

(1) GENERAL.—The following procedures are
for setting the controls using the approximate dial set-
tings following the calibration tables.

P
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(2) “CW” OPERATION INTO FIXED
ANTENNA (2000 KC TO 18,100 KC).

(2) Follow instructions in paragraphs 66(2) ()
through (s), this section.

(6) Set controls C, D, and E to the positions
indicated in the table of approximate dial settings for
the desired frequency. (Table 6-11 in this manual.)

(¢) If control C is on position 7 or below:

1. Hold “TEST” switch closed and adjust
control E to the position at resonance indicated by the
dip in plate current.

2. Place the power level switch on “OPER-
ATE” position.

3. If the plate current meter reading is above
the area marked “CW,” move control D a few divi-
sions lower and readjust control E for minimum plate
current. Repeat until the plate current reading is in the
area marked “CW.” If the plate current meter reading
is below the area marked “CW,” move control D a few
divisions higher and readjust control E for minimum
plate current. Repeat until the plate current reading
is in the area marked “CW.” Do not leave the controls
on any position other than that at the resonance dip.
Lock controls C, D, and E.

(d) If control C is on position 8 or above:

1. Hold “TEST” switch closed and adjust
control D to the position at resonance indicated by the
dip in plate current.

2. Place the power level switch on “OPER-
ATE” position.

3. If the plate current meter reading is above
the area marked “CW,” move control E a few divisions
lower and readjust control D for minimum plate cur-
rent. Repeat until the plate current reading is in the
areg marked “CW.” If the plate current meter reading
is below the area marked “CW,” move control E a few
divisions higher and readjust control D for minimum
plate current. Repeat until the plate current reading is
in the area marked “CW.” Do not leave the controls on
any position other than that at the resonance dip. Lock
controls C, D, and E.

(3) “CW” OPERATION INTO FIXED OR
TRAILING ANTENNA (200 KC TO
600 KC).

(«) Follow instructions in paragraphs 6b(4),
steps («) through (o).

(b) Set controls P and Q on the positions indi-
cated in the table of approximate dial settings for the
frequency below the desired frequency. Be sure to use
the column under the correct length of antenna.

(¢) Follow the instructions in the regular pro-
cedure starting with paragraphs 64(4) (s), this section.

d. PROCEDURES FOR SETTING THE CONTROLS
OF RADIO TRANSMITTING SET
AN/ART-13B (MANUAL OR
AUTOTUNE OPERATION)
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(1) GENERAL.—Radio Transmitting Set AN/
ART-13B employs both variable frequency oscillator
(VFO) operation and crystal-controlled (XTAL) op-
eration. When operated as a VFO transmitter, utilizing
Oscillator O-17/ART-13A, procedures for setting all
controls are exactly as outlined for Radio Transmitting
Set AN/ART-13A in paragraph b. of this section. For
VFO operation on the high frequency range, with the
CDA-T Oscillator in use, the transmitter controls are
set as outlined for the AN/ART-13A, with the addition
of one operation; that is the setting of the “VFO-XTAL”
switch, on the CDA-T panel, to “VFO”.

Crystal-controlled operation is obtainable only with
use of the CDA-T Oscillator unit, and its “VFO-XTAL”
switch turned to “XTAL”. “MANUAL” operation is
not possible with crystal-controlled operation. All trans-
mitter and loading coil adjustments for crystal-controlled
operation (excepting the frequency controls “A” and
“B”) are performed the same as described in paragraph
b. of this section. Crystal-controlled frequency adjust-
ment procedures are as follows.

(2) FREQUENCY ADJUSTMENTS—CRYSTAL
CONTROLLED OPERATION.—Since manual
control is inoperative with crystal-controlled operation,
ten high frequency and one low frequency channels are
available with autotune selection. Through use of an

- “A-B” switch on the CDA-T panel, two frequencies are

available on each of the ten high frequency “CHAN-
NEL” switch positions. A 4-position switch, also on
the CDA-T panel, permits selection of four low fre-
quencies with the “CHANNEL” switch in the “L.-
FREQ.” position.

(3) HIGH FREQUENCY RANGE.—Utilizing the
“A-B” switch, two frequency channels are available on
each of the autotune “CHANNEL” switch positions, 1
through 10. Selection of frequencies with the 1670 to
18,000 Kc. range are limited only by the available crys-
tals and the individual range of each setting of the
transmitters “A” control. “CHANNEL” switch posi-
tions of the autotune mechanism are not restricted to
any particular setting of the “A” control and several
frequency outputs within a narrow frequency range are
possible, providing crystals are available for each channel
desired. The crystal frequency used, however, must be
suitable for the frequency range of the chosen “A”
control setting. Table 2-2 lists the frequency range of
each position of control “A” and the crystal frequency
required for each of these output ranges.

(@) Place the antenna selector switch on the
antenna loading unit on “FIXED ANT.” position.
Make certain that the microphone, key and throttle
switch (T.S.) jack circuits are open.

(b) Place “LOCAL-REMOTE” switch in “LO-
CAL” position, the “VFO-XTAL” switch in “XTAL”
position and the “A-B” switch in the “A” position.
Turn the “EMISSION” switch to “VOICE”.

(¢) Check crystals for proper seating and fre-
quency. Channel the autotune to position 1. When
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cycling has stopped, check the frequency range of the
control “A” setting, to be sure it is suitable for the
crystal employed. If not suitable, change either the
crystal or retune control “A” to the proper frequency
range setting. Lock this control. Unlock the other
transmitter controls; set control “C” to position 1.

(d) Place “EMISSION” switch on “CW” posi-
tion. Check the grid drive to the final amplifier by
placing the meter switch on “P.A.GRID” position,
closing the “TEST” switch, and noting the reading on
the meter. If no reading, or a very low reading is ob-
served, close the “TEST” switch, at the same time
varying the “B” control setting. The grid drive indica-
tion will vary as the “B” control setting is changed.
Adjust this setting for maximum grid drive reading.

(¢) Set the remaining transmitter loading con-
trols, as described in paragraph b. to obtain proper P.A.
Plate dip indication, and maximum antenna current
reading.

(f) Channel the autotune to channel 2, and when
cycling starts, turn the “CHANNEL” switch back to
position 1. Again check the grid drive and P.A. Plate
readings, which should be approximately the same as
previously obtained.

(g) Channel the autotune to each of the remain-
ing nine high frequency channels and tune as outlined
for channel 1. '

(h) If two frequency outputs are desired for any
‘one position of the “CHANNEL” switch, their fre-
-quencies should not be separated by more than 3%,.
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The exact amount of separation possible will be deter-
mined by the output frequency and the antenna charac-
teristics into which the transmitter operates. Adjust the
setting of control “B” as outlined with the “A-B” switch
on “A”. Record the setting of this control for maximum
grid drive reading. Throw the “A-B” switch to “B”
and determine the setting of control “B” for maximum
grid drive indication. Finally, set control “B” midway
between the two settings obtained with maximum grid
drive for the “A” and “B” crystals. Repeat this pro-
cedure for all channel switch positions for which two
crystals are in use.

(4) LOW FREQUENCY RANGE.—Utilizing the
4-position selector switch, located on the CDA-T panel,
four low frequency outputs within the range of 300 to
500 Kc. are possible. It will be noted that only three
low frequency crystal sockets are provided, requiring
the use of a dual crystal holder in one socket. Due to
the physical limitations of this holder, its two crystals
must be within the range of 400 to.500 Kc. Remote.
control of low frequency operation is possible, only on
one frequency, as the 4-position switch must be operated
manually and its setting will determine the frequency
obtained by the remote control operator.

(2) Place the antenna selector switch on the
antenna loading unit in the fixed antenna position.
Make certain that the microphone, key and throttle
switch (T.S.) jack circuits are open. Place “LOCAL-
REMOTE” switch in “LOCAL” position, the “EMIS-
SION” switch in “VOICE” position, the “VFO-XTAL”

Figure 2-11 Crystal Centrolled Oscillator Unit (CDA-T) —

Front Side View
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switch in “XTAL” position, and the 4-position low fre-
quency selector switch in position 1.

(b) Place “CHANNEL” switch.in “L.FREQ.”
position and wait until the autotune stops. Control “A”
should stop on position 13. If not in this position when
cycling is complete, unlock control and set to 13. Set
control “C” to position 8. (Control “B” is not required
for low frequency crystal operation.)

(¢) Place the meter switch on “P.A.GRID”; the
“EMISSION” switch on “CW”, and check for grid
drive by closing the “TEST” switch and noting the
meter reading. P.A.GRID meter readings will be lower
than those obtained for the high frequency ranges.

(d) Adijust the variable choke, L-803, located at
the top rear corner of the CDA-T unit, to obtain maxi-
mum grid drive indication.

T. 0. 12R2-2ART13-2

(e) Turn the 4-position switch to the remaining
three positions, and check for grid drive. Adjust the
variable choke, as required, to obtain maximum grid
drive reading for each switch position. This choke
setting will vary slightly for each of the low frequency
output frequencies, and should finally be set to obtain
sufficient grid drive with all crystals employed.

(f) Set all other transmitter and loading coil ad-
justments as outlined in paragraph b. (4) (o) through
(y) of this section, to obtain proper P.A. Plate dip
indication and maximum antenna current reading. When
more than one low frequency crystal is employed, op-
timum transmitter performance on any one frequency
requires readjustment of the variable choke (for grid
drive peaking) and the transmitter loading controls,
with a resultant lowering of output at the remaining
low frequency channels.

SECTION 111
OPERATION

CAUTION

No transmissions will be made on emergency (distress) H,F.

Channels except for emergency purposes.

For testing,

demonstration or drill purposes, radio equipment will be
operated into a non-radiating dummy load instead of an
Antenna to prevent transmission of false distress signals.

WARNING

This equipment utilizes high voltages which
are dangerous to life. Operating personnel
must-observe all safety regulations. Be sure to
turn off the entire equipment before opening
top cover of transmitter. High voltage (1150
volts) connections are made to the caps at the
tops of some tubes.

T. STARTING AND STOPPING THE EQUIPMENT.

a. TO START.—Turn “EMISSION” switch to
“VOICE” position.

b. TO STOP.—Turn “EMISSION” switch to “OFF”
position.
2. OPERATION DURING NORMAL USE.

a. Check “LOCAL-REMOTE” switch to make sure
itis in the proper position according to whether oper-

ation is from the transmitter panel or from the remote
control unit.

b. Place the emission switch on “VOICE” and
“CHANNEL” switch on the position corresponding
to the frequency on which transmission is desired.
This may be found on the chart on the front panel of
the transmitter.

2-22 — 3-0

¢. When the red pilot light comes on (it will take
about 25 seconds for the Autotune to seek the proper
position), place the emission switch on the position
corresponding to the type of emission desired, either
“VOICE,” “CW,” or “MCW.”

Note
Voice and MCW operation on fixed wire
antennas in the 200 kc to 600 kc range is
prohibited because the loading unit is not
designed to withstand the high voltage
generated with modulation under these con-
ditions. Use CW only on “FIXED ANT.” in
the 200 kc to 600 kc range.
d. The transmitter is now ready for operation. Use
either a key or a standard microphone as required by
the type of emission chosen.

CAUTION

Under no circumstances should the trans-
mitter be actually operating (key down or
microphone pushbutton closed) when
“EMISSION” switch is being operated. Such
operation, especially at high altitudes, can
cause an arc to occur and damage the contacts
of relays.
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3. CORRECTIVE MEASURES IF NORMAL
OPERATION IS NOT OBTAINED.

a. FUSE OR CIRCUIT BREAKER FAILURE.

(1) If Autotune does not run and tubes do not
light, press the “TRANS. RESET” button on the front
of the dynamotor unit.

(2) If Autotune runs and tubes light but dyna-
motor does not start, press the “DYNA. RESET” but-
ton on the front of the dynamotor unit.

(3) If Autotune runs, tubes light, and dynamotor
starts but no transmission is obtained, first check the
position of control C by unlocking the dial and rotat-
ing it back and forth through a small range while
holding “TEST” switch closed. If this results in
normal operation, lock control C near the proper
number but in such a position that the transmitter will
operate even if not exactly on the indicated position. If
rotating control C does not result in normal operation,
check the fuse on the front panel of the dynamotor
unit and if it is blown, replace it with the SPARE fuse.

b. REMOTE CONTROL UNIT OR CABLE
FAILURE.
(1) Place “LOCAL-REMOTE” switch on the
transmitter panel in “LOCAL” position and operate
transmitter from its panel.

¢. TUBE FAILURES.

(1) LOW FREQUENCY OSCILLATOR.—Re-
place with one of the multiplier tubes. This will pro-
vide low frequency operation only.

(2) ONE MULTIPLIER TUBE.—Interchange
with the low frequency oscillator tube. A tube with a
good filament must be in the low frequency oscillator
socket at all times. This will provide high frequency
operation only.

(3) TWO MULTIPLIER TUBES OR ONE MUL-
TIPLIER TUBE AND THE LOW FREQUENCY OS-
CILLATOR TUBE.—Put the good tube in the first
multiplier socket. Tubes with good filaments must be
in the low frequency oscillator and the second multi-
plier sockets. This will provide operation in the fre-
quency range 2000 to 6000 kc.

(4) SPEECH AMPLIFIER.—Use “CW” opera-
tion. No sidetone signal will be available.

(5) AUDIO DRIVER.—Interchange it with the
sidetone amplifier. There must be a tube with a good
filament in the sidetone socket. This will provide
normal operation with the exception of a sidetone
signal.

(6) MODULATOR.—Use “CW"” operation. The
modulator tubes must have good filaments.

(7) DETECTOR AND MCW AUDIO OSCILLA-
TOR.—Interchange it with the crystal oscillator tube.
If there is a tube with a good filament in the crystal
oscillator socket, all operation will be normal except
the “CFI” will be inoperative. If the tube in the crystal
oscillator socket does not have a good filament, only
“VOICE” and “CW” operation are possible.
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(8) ANY COMBINATION (INCLUDING ALL)
OF CRYSTAL OSCILLATOR, MIXER, DETECTOR
AND “MCW” AUDIO OSCILLATOR, SIDETONE
AMPLIFIER.—There must be a tube with a good fila-
ment in the sidetone amplifier socket. “*VOICE” and
CW operation are available.

(9) ANY COMBINATION (INCLUDING ALL)
OF CRYSTAL OSCILLATOR, MIXER, DETECTOR
AND MCW AUDIO OSCILLATOR, SPEECH AM-
PLIFIER, DRIVER, SIDETONE AMPLIFIER, MOD-
ULATORS.—There must be tubes with good filaments
in the modulator sockets. CW operation is available.

(10) HIGH FREQUENCY OSCILLATOR.—In-
terchange with the low frequency oscillator. The tube
in the low frequency oscillator socket must have a
good filament. It may be necessary to reset the fre-
quency of operation since this interchange will cause
the oscillator to shift from the original frequency. The
tube must be replaced with the proper type as soon as
possible. This interchange will provide high fre-
quency operation only.

d. AUTOTUNE FAILURE.—If the Autotune fails
to position all dials properly, proceed as follows until
proper positioning is obtained.

(1) First turn all controls, that did not position
properly, in the extreme counterclockwise direction
by hand and then turn them clockwise until they stop.

(2) If that fails, turn “CHANNEL” switch to
“MANUAL” and set the controls on the proper posi-
tion as indicated by the chart on the transmitter and
re-resonate by adjusting the tuning control (either D
or E) to the plate current dip.

(3) If controls are tight and above procedure

fails, loosen the locking bars and set the controls as
for “MANUAL” position.

e. ANTENNA LOADING UNIT FAILURE.—Con-
nect the “ANT.” post on the transmitter directly to
the antenna lead-in. This will provide high frequency
operation only.

f VACUUM SWITCH FAILURE.—Remove the
wire from the “ANT.” post and connect it to the
“COND.” post. Add a wire from the “RECEIVER”
post on the transmitter to the antenna (either fixed or
trailing) not being used for transmission. Be sure the
trailing wire is reeled out. This operation may result
in damage to the receiver especially if the same fre-
quency is being used for transmission and reception.
As a precaution, the wire may be disconnected from
the antenna (A) post on the receiver during each
transmission period.

g COLD WEATHER FAILURE.—On certain fre-
quencies where Dial D tunes very sharply, difficalty

"may be experienced if those frequencies are set up in

moderate ambient temperatures and subsequently
operated at extremely cold temperatures, or vice versa.
This is due to change of inductance with temperature.
The condition will occur only in extremes of tempera-
ture and can be corrected by resetting Dial D.

3-1
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SECTION 1V
THEORY OF OPERATION

1. DESCRIPTION OF OPERATION.

a. GENERAL.—A detailed analysis of the theory
and function of all parts of Radio Transmitting Sets
AN/ART-13A and AN/ART-13B is presented in this
section. Model AN/ART-13B duplicates all functions
of Model AN/ART-13A, differing from the latter model
by the addition of a crystal-controlled oscillator unit,
known as the CDA-T. Any reference to the Model
AN/ART-13B or crystal-controlled operation, which
does not apply to the AN/ART-13A, will be indicated
by a separate paragraph with an appropriate sub-title.

Both equipments are designed to provide radio com-
munication by voice, modulated continuous wave tele-
graphy, or continuous wave telegraphy employing VFO
operation over the frequency ranges 200 kc to 600 kc
and 2000 kc to 18,100 kc. In addition to the VFO
operation, Model AN/ART-13B provides crystal- con-
trolled operation over the frequency ranges 300 to 500
kc and1670kc to 18,000 kc. These equipments function
as medium power transmitters intended primarily for
aircraft use. A distinguishing feature of this equipment
is the automatic tuning system known as the “Auto-
tune”. By means of the Autotune, the manual functions
that are performed to change transmission frequency, can
be made automatic and any one of eleven preset trans-
mission channels may be selected. Approximately 25
seconds is required for the Autotune to reset transmitter
controls fof operation on a new transmission frequency.
Remote control of operations required to change the
transmission frequency is also made possible with the
aid of the Autotune system.

An understanding of the theory and performance
of the circuits can be more easily obtained by first
examining the contribution made by each major cir-
cuit and by following the signal path from origin to
the antenna. This can be accomplished by a study of
the block diagrams, figures 4-1 and 4-1A; and with the
aid of the explanation in the following paragraphs.

b. ORIGIN OF CARRIER FREQUENCY.—The
carrier frequency of both transmitters, for VFO opera-
tion, is generated in either of two variable frequency
oscillators, depending on the transmission frequency
that is selected. One oscillator, which covers the range
200 kc to 600 kc is known as the low frequency oscilla-
tor, or “LFO Unit”’., The second VFO oscillator, cover-
ing the range of 1000 kc to 1510 kc, utilizes one or more
frequency multiplier stages to produce the high fre-
quency range of 2000 kc to 18,100 kc. For crystal-
controlled operation (Model AN/ART-13B only), a
plug-in crystal unit known as the CDA-T, provides a
low frequency output of 300 kc to 500 kc, coupled direct
to the Power Amplifier stage and a high frequency out-
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put which utilizes one or more of the transmitters fre--
quency multiplier stages to cover a frequency range of
1670kc to 18,000 kc. Tables 2-2 and 2-3 indicate the
basic oscillator frequencies for each of the twelve high
frequency dial positions, along with the multiplication
factors, the frequency multiplier stages used and their
frequency output.

(1) VFO OPERATION—MODELS AN/ART-13A
AND AN/ART-13B

() HIGH FREQUENCY OSCILLATOR AND
MULTIPLIER STAGES.—When transmission frequen-
cies in2000kc to 18,100 kc range are required, the V101
High Frequency Oscillator is used. Output of this os-
cillator is fed into the First Frequency Multiplier stage
where the frequency is doubled, tripled, or quadrupled
as required. Further frequency multiplication is re-
quired to obtain frequencies above 6.0 megacycles and
a Second Frequency Multiplier stage is provided for that
purpose. The second multiplier acts only as a frequency

.tripler and is not used for generation of transmission

frequencies below 6.0 megacycles. Thus, for transmis-
sion frequencies in the range 2.0 to 6.0 megacycles, the
Second Frequency Multiplier is disconnected and- the
output of the First Frequency Multiplier is fed directly
to the Power Amplifier stage. For transmission fre-
quencies in the range 6.0 to 18.1 megacycles, the Second
Frequency Multiplier is connected into the system and
the output of the First Frequency Multiplier is fed to
the Second Frequency Multiplier. Output of the Second
Frequency Multiplier is then coupled to the Power
Amplifier stage.

(5) LOW FREQUENCY OSCILLATOR.—When
transmission frequencies in the 200 kc to 600 kc range
are required, the Low Frequency Oscillator is used.
Output of this oscillator is fed directly to the Power
Amplifier Stage. The High Frequency Oscillator and
both multiplier stages are not used.

¢. MODULATION.—The carrier frequency may be
“keyed” for Continuous Wave (CW) or Tone Modu-
lated Continuous Wave (MCW) emission. Voice
modulation may also be accomplished. The three types
of emission, CW, MCW, or VOICE are selected by
means of a manually operated switch knob on the
control panel of the transmitter or the control panel
of the Control Unit.

d. FIRST AUDIO AMPLIFIER, AUDIO DRIVER,
AND MODULATOR.—When Voice is used, the input
from either a carbon or dymamic microphone is
coupled to the First Audio Amplifier Stage. Output of
the amplifier is fed to the Audio Driver Stage which
develops sufficient audio power to “drive” the Modu-
lator Stage. The Modulator Stage is then coupled to
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the Power Amplifier to accomplish Voice modulation
of the carrier.

e. MCW OSCILLATOR.—A separate audio oscilla-
tor, known as’the MCW Oscillator, is provided to
generate approximately a 1000 cycle tone that is used
for modulation of the carrier frequency when MCW
emission is selected. The output of the MCW oscillator
is coupled to the input of the First Audio Amplifier

-when transmitter is used for CW or MCW emission.
This audible tone then passes through Audio Driver
Stage, Modulator Stage, and to Power Amplifier to
modulate the carrier. (NOTE: When using CW emis-
sion, modulator stage is not in operation thus prevent-
ing this audible tone from modulating the carrier.)
Operation of the telegraph key will “‘key” the MCW
Oscillator as well as the Carrier Oscillator (High or
Low Frequency Oscillator) and the Power Amplifier
Stage.

f. POWER AMPLIFICATION AND ANTENNA
COUPLING.—The Power Amplifier Stage provides
for power amplification of the modulated carrier. Out-
put of this stage is connected to an antenna loading
circuit where power is delivered to the antenna. Two
separate antenna loading circuits are provided. The
loading circuits in Radio Transmitters T-47A/ART-13
(AN/ART-13A) and T-412/ART-13B(AN/ART-13B)
are used for transmission frequencies in the range
1670 kc to 18,100 kc. A separate unit known as An-
tenna Loading Unit CU-32/ART-13A is equipped
with the loading circuits for transmission frequencies
in the range 200 kc to 600 kc. Separate output termi-
nals on the transmitter are used to connect both the low
frequency and high frequency output to two separate
terminals on Antenna Loading Unit CU-32/ART-13A.
The low frequency input connects to the loading cir-
cuits within the loading unit. Output from these cir-
cuits passes to a “break-in” relay also incorporated in
the loading unit. This relay also handles the high
frequency output of the transmitter. When transmitter
is operated in the 1670 kc to 18,100 kc irequency
range, the “break-in” relay in Antenna Loading Unit
CU-32/ART-13A is not operated and its contacts
provide a closed path for connection of high frequency
terminal to the antenna directly. When transmitter is
operated in 200 kc to 600 kc frequency range, the
relay in Antenna Loading Unit CU-32/ART-13A is
operated by the telegraph key or microphone switch.
The antenna is then connected to the output of the low
frequency loading circuits in the unit; thus permitting
power to be delivered to antenna whenever the tele-
graph key or microphone switch is depressed. When
the telegraph key or microphone switch is released,
the relay reconnects the antenna to the high frequency
antenna terminal of the transmitter. The high fre-
quency antenna terminal of the transmitter is connect-
ed to the receiver antenna terminal whenever the tele-
graph key or microphone switch is released thus pro-
viding for “break-in” operation of an associated radio
receiving set.

& ANTENNAS.—The output of the Anrenna Load:
. 4-2
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ing Unit may be connected to either a Trailing Wire
or a Fixed Aircraft Antenna. Two separate antenna
terminals are provided. A manually operated switch
on the Loading Unit is used to select either antenna.

h. SIDETONE AMPLIFIER.—A portion of the out-
put from the Audio Driver Stage is coupled to a sep-
arate audio amplifier known as the Sidetone Amplifier.
Output from this amplifier is used to operate the head-
set or a speaker. The Sidetone Amplifier provides for
monitoring the code or voice that modulates the car-
rier. Italso provides a means of listening to the output
of the CFI Unit that is used in checking calibration of
the high or low frequency oscillators. This action is
described more fully in the following paragraph.

i, CALIBRATION FREQUENCY INDICATOR
(“CFI”) UNIT.—This unit, used only with VFO
operation, consists of four major circuits which oper-
ate to provide a constant 50 kc signal (rich in har-
monics) that is then mixed with output of either the
high or low frequency oscillator to produce an audible
beat note. Calibration of the carrier frequency oscil-
lator can then be checked at numerous points by “zero
beating” the 50 kc standard against the carrier fre-
quency oscillator. A beat note will be heard when the
carrier frequency or its harmonics are approximately
equal to some harmonic of the 50 kc standard.

j. GENERATION.—Generation of the 50 kc signal
in the CFI Unit is accomplished by using a circuit
known as a regenerative frequency divider. The circuit
produces a 50 kc fundamental frequency and harmonic
output voltages while using a 200 kc crystal as the con-
trolling standard. The output of the 200 kc Crystal
Controlled Oscillator and the 150 kc output of a
Frequency Tripler Stage are both fed to a Mixer Stage.
The difference frequency (50 kc) is present in the out-
put of the Mixer Stage. A portion of this 50 kc signal
is fed back to the Frequency Tripler Stage to provide
the 150 kc output of that stage. It is the 50 kc signal
that is obtained from the Mixer Stage that is used to
“beat against” (or mix with) the carrier frequency
oscillator of the transmitter and is introduced into the
Signal Detector Stage in the CFI Unit to produce an
audible beat note.

£ OUTPUT.—Output from the Signal Detector in
the CFI Unit is coupled to the First Audio Amplifier.
The audible beat note is further amplified in passing
through the Audio Driver Stage and the Sidetone Am-
plifier to the headset.

(2) CRYSTAL-CONTROLLED OPERATION—
MODEL AN/ART-13B

(¢) HIGH FREQUENCY OSCILLATOR AND
MULTIPLIER STAGES.—The high frequency oscillator
of the CDA-T unit covers a frequency range of 1670
ke to 3600 kc, and its output is fed to the First Frequency
Multiplier stage. The First Frequency Multiplier stage
functions as a straight through amplifier or as a doubler,
depending on the desired transmitter output frequency.
For transmission frequencies in the range of1.67to 6.0
megacycles, the output of this First Frequency Multiplier
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stage couples directly to the Power Amplifier. If fre-

quencies between 6.0 and 18.0 megacycles are desired,

the output of the First Frequency Multiplier stage is

fed to the Second Frequency Multiplier stage

functions as a frequency tripler, whose output couples

which

to the final amplifier.

(b) LOW FREQUENCY OSCILLATOR.—When.

transmission frequencies in the 300 kc to 500 kc range
are required, the low frequency oscillator of the CDA-T
unit is utilized. Output of this oscillator is fed directly
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to the Power Amplifier stage. The high frequency os-
cillators and the multiplier stages are not used.
(3) CRYSTAL-CONTROLLED OPERATION—
HIGH FREQUENCY.—The high frequency
oscillator of the CDA-T unit, in conjunction with the
frequency multiplier stages of the basic transmitter
provide twenty crystal-controlled output frequencies in
the range1670 kc to 18,000 kc. Utilizing the autotune
selection system and manually operated controls on the
CDA-T panel, any one of these 20 preset frequencies
may be selected without circuit readjustments.

(a) Utilizing a modified Pierce crystal oscillator
circuit, this high frequency oscillator employs a Type
JAN-6AQ5 tube (V801) and operates over the range
of 1670kc to 4000 kc. The output frequency of the
oscillator will always be the frequency of the crystal
in the circuit. The twenty crystals utilized to cover the
above range are divided into two groups, “A” and “B”,
with ten crystals in each group. Group selection is ac-
complished by manually operating the “A-B” switch,
$801, located on the CDA-T panel. This switch actuates
the “A-B” relay (K811) which selects one group of
crystals, shorting out the other group. Individual selec-
tion of crystals within a group functions through the
autotune system, using positions 1 through 10 of the

“CHANNEL” switch. When the autotune has cycled

control “A” to the desired position, switch $109 which
is mechanically. coupled to the “A” control autotune
motor, supplies relay operating voltage to one of ‘the
- ten crystal relays (K801 through K810) which connects
the selected crystal to the grid circuit of oscillator tube,
V801." Oscillator operation is controlled by opening the
cathode lead of V801 as previously described in this
section, paragraph 2.d. (ZA) Oscillator frequency range
for each of the 12 positions of the “A” control are out-
lined in table 2-2.

(b) The output of the crystal oscillator is coupled
through capacitor C150 and resistor R139 to the input
of the First Frequency. Multiplier stage. For transmitter
output frequencies between1.67and 6.0 megacycles, this
frequency multiplier stage couples directly to the Power
Amplifier stage. For frequencies between 6.0 and 18.0
megacycles, the output of the First Frequency Multi-
plier stage is fed to the Second Frequency Multiplier.
The First Frequency Multiplier operates as a straight
through amplifier or as a frequency doubler, depending
on the transmitter output frequency. range desired. For
positions 1 through 3 and 7 through 10 of the “A”
control, it is an amplifier with its frequency output the
same as the crystal. In posmons 4 through 6, 11 and
12 of the “A” control, it is a frequency doubler, with
its output frequency twice that of the crystal.

(c) The Second Frequency Multlpher stage al-
ways operates as a frequency tripler and is used for
positions 7 thfough 12 of the “A” control. Its output
couples to the Power Amplifier.

(d) All Power Amplifier and Output circuits
operate exactly as outlined previously in paragraph
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2.g.(6) of this section.

(4) CRYSTAL-CONTROLLED—LOW FRE-
QUENCY.—The low frequency oscillator
of the CDA-T unit employs a Type JAN-1625 beam
pentode tube V802 in a modified Pierce oscillator cir-
cuit to cover the frequency range of 300 to 500 kc.
Three crystal sockets, one of which accommodates a
dual type -crystal holder, permit four channel low fre-
quency operation. Switching from one frequency to
another is accomplished through the 4-position rotary
switch (S802) which shunts out all crystals not in use.
An iron core plate choke (L803) may be varied to ob-
tain resonance and provide maximum oscillator output.
Screen and plate voltage for V802 is obtained from a
tap on the dynamotor low voltage bleeder. Oscillator
operation is controlled by opening the cathode lead of
V802 as indicated in figure 4-5A. This cathode returns
to ground through switch S114 (which is mechanically
operated hy the “A” control); through relay K106
(controlled by the “VFO-XTAL” switch $802), and
finally through the keying relay contacts K102E. For .
low frequency operation, control “A” must be in posi-
tion 13, which couples the oscillator output through the
Second Multiplier range switch $103, to the grid of the.
Power Amplifier tube, V104. Frequency output of this
oscillator is always the frequency of the crystal in the
circuit.

2. DETAILED ANALYSIS OF MAJOR CIRCUITS.
Simplified schematic diagrams of the basic circuits
are presented to complement the discussion. Where
Eicor Dynamotor Unit DY-17A/ART-13A is used,
basic theory and function apply, but there are differ-
ences in reference symbols and circuitry. Referring to
Figure 8-41A schematic diagram, note that §2701, S2702
and S2703 correspond to K2705, K2706 and K2704
respectively; also, the filters are sealed assemblies.

a. POWER CONTROL CIRCUITS.—Primary
power to the dynamotor is controlled by contactors
located in Dynamotor DY-17/ART-13A. All relays and
contactors which require energizing operate from the
28 V d-c power source. Relays K2705 and K2706 are
thermal-operated. overload relays which protect the
equipment from damage due to overloads. Relay K2704
is a pressure-operated switch which requires no power;
it operates when the atmospheric pressure is reduced
to that corresponding to altitudes between 20,000 and
25,000 feet above sea level. Complete control of all
power contactors is possible from either the transmitter
or the remote position.

(1) Figure 4-2 shows a simplified schematic of
the power control circuits.

(2) Relays K2705 and K2706 are normally
closed and operate to break the primary circuits when
an overload occurs. These relays may be returned to
the normal position by pressing the “RESET” buttons
located on the Dynamotor Unit. Primary overload
relay K2705 is designated as TRANSMITTER RESET
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and dynamotor overload relay K2706 as DYNA-
MOTOR RESET. With the overload relays K2705
and K2706 in normally closed positions and the
“LOCAL-REMOTE” switch, 107, in the “LOCAL”

osition, placing the “EMISSION" selector switch,

110, in the *VOICE” position will complete the cir-
cuit necessary for the operation of the primary power
contactor, K2702. The primary power contactor coil,
K2702A, is energized by the circuit through LOCAL-
REMOTE switch S107, EMISSION select>r swiich
S$110, primary power contactor coil K2702A and the
contacts of primary overload relay K2705. When the
power control relay, K2702, has operated, the circuit
necessary for the operation of the “voice” relay, K104,
is completed through the contacts of primary overload
relay K2705, primary power contactor contacts
K2702B, “voice” relay coil K104A, the contacts of
EMISSION selector switch S110, and the contacts of
LOCAL-REMOTE switch S107. If the power level
switch, S106, is in either the ““TUNE” or “OPER-
ATE” position, it is necessary to operate the TEST
switch, S104, or to complete the circuit through the
throttle switch jack, J101, MICROPHONE jack J102,
or KEY jack J103, before the dynamotor input relay,
K2703A, will operate.

(3) Operating the EMISSION selector switch,
S$110, to the CW position completes the circuit neces-
sary for the operation of CW relay K103, through the
contacts of LOCAL-REMOTE switch S107, EMIS-
SION selector switch 8110, and CW relay coil
K103A. When the CW relay, K103, has operated, the
coil of dynamotor input relay K2703 is energized
through the contacts of CW relay K103B, dynamotor
‘input relay coil K2703A, the contacts of safety inter-
lock switch S117, the contacts of Autotune limit
switch section S111, motor control relay contacts
K101B, primary power contactor contacts K2702B,
and the normally closed contacts of overload relay
K2705.

(4) If the EMISSION selector switch, S110, is
operated to the MCW position, the primary power
contactor K2702, is operated by the circuit through
the normally closed contacts of overload relay K2705,
the coil of primary power contactor K2702, the con-
tacts of EMISSION selector switch S110, and the con-
tacts of LOCAL-REMOTE switch §107. Dynamotor
input relay K2703 is energized by the circuit through
the normally closed contacts of primary overload relay
K2705, motor control relay contacts K101B, the con-
tacts of Autotune limit switch section S111, the con-
itacts of safety interlock switch S117, dynamotor input
relay coil K2703A, the contacts of EMISSION selector
switch S110, and the contacts of LOCAL-REMOTE
switch S107. The operation of dynamotor input relay
K2703 closes the contacts of this relay and applies
power to the motor section of dynamotor D2701
through the normally closed contacts of dynamotor
overload relay K2706.

(5) If the power level switch S106 is operated to
the “CALIBRATE” position, CW relay K103 is oper-
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ated through the normally closed contacts of primary
overload relay K2705, primary power contactor con-
tacts K2702B, CW relay coil K103 A and the contacts
of power level switch S106. The dynamotor input re-
lay, K2703, is operated by the circuit through the
normally closed contacts of primary overload relay
K2705, primary power contactor contacts K2702B,
Autotune motor control relay contacts K101B, the
contacts of Autotune limit switch section S111, the
contacts of safety interlock switch S117, dynamotor
input relay coil K2703A, and CW relay contacts
K103B.

(6) With LOCAL-REMOTE switch S107 in the
local position the primary power contactor, K2702,
and the transmitter panel pilot lamp, 1101, will be
energized when the EMISSION selector switch, S110,
is in any position other than the “OFF” position.
Primary power contactor K2702 will be operated by
the circuit through the normally closed contacts of
primary overload relay K2705, primary power con-
tactor coil K2702A, the contacts of EMISSION se-
lector switch S110, and the contacts of LOCAL-RE-
MOTE switch S107. The pilot lamp, 1101, will be
energized through the normally closed contacts of
primary overload relay K2705, primary power con-
tactor contacts K2702B, Autotune motor control
relay contacts K101B, the contacts of Autotune limit
switch section S111, the contacts of safety interlock
switch S117, the pilot lamp series resistor, R136, the
contacts of LOCAL-REMOTE switch S107 and the
contacts of EMISSION selector switch S110.

(7) When the LOCAL-REMOTE switch, S107, is
placed in the “REMOTE” position, control of all
power circuits is transferred from the transmitter
panel controls to the controls located on the remote
control unit.

Note

Operation of the control panel is identical to
that of the control box described below ex-
cept that there is no key or microphone jack
on the panel.

(8) If the EMISSION selector switch, S$602, is
placed in the “VOICE” position, the primary power
contactor, K2702, is energized by the circuit through
the normally closed contacts of primary overload relay
K2705, primary power contactor coil K2702A, the
contacts of EMISSION selector switch $602, and the
contacts of LOCAL-REMOTE switch §107. To com-
plete the circuit necessary for the operation of the dy-
namotor input relay, K2703, the telegraph key, S603,
must be operated or the microphone jack, J602, circuit
must be completed. The “voice” relay, K104, is oper-
ated by the circuit through the normally closed con-
tacts of primary overload relay K2705, primary power
coatactor contacts K2702B, “voice” relay coil K104A,
the contacts of EMISSION selector switch 8602, and
the contacts of LOCAL-REMOTE switch $107. The
dynamotor input relay, K2703, is operated by the
circuit through the normally closed contacts of pri-
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mary overload relay K2705, primary power contactor
contacts K2702B, Autotune motor control relay con-
tacts K101B, the contacts of Autotune limit switch
section S111, the contacts of safety interlock switch
S$117, dynamotor input relay coil K2703, “voice”
relay contacts K104C and telegraph key S602 or
microphone jack J602.

(9) When the EMISSION selector switch, $602,
is operated to the CW position, the CW relay, K103,
is operated by the circuit through the normally closed
contacts of primary overload relay K2705, primary
power contactor contacts K2702B, CW relay coil
K103A, the contacts of EMISSION selector switch
S$602 and the contacts of LOCAL-REMOTE switch
S107. The operation of CW relay K103 completes the
circuit necessary for the operation of dynamotor input
relay K2703. Dynamotor input relay K2703 is oper-
ated by the circuit through the normally closed con-
tacts of primary overload relay K2705, primary power
contactor contacts K2702B, Autotune motor control
relay contacts K101B, the contacts of Autotune limit
switch section S111, the contacts of safety interlock
switch S117, dynamotor input relay coil K2703A and
CW relay contacts K103B. The operation of the dyna-
motor input relay, K2703, applies power to the motor
section of dynamotor D2701 through the normally
closed contacts of dynamotor overload relay K2705
and dynamotor input relay contacts K2703B.

(10) If the EMISSION selector switch, $602, is

operated to the MCW position, primary power con-
tactor K2702 is held operated and dynamotor input
relay K2703 is energized through the normally closed
contacts of primary overload relay K2705, primary
power contactor contacts K2702B, Autotune motor
control relay contacts K101B, the contacts of Auto-
tune limit switch section S111, the contacts of safety
interlock switch S117, dynamotor input relay coil
K2703A, the contacts of EMISSION selector switch
8602 and the contacts of LOCAL-REMOTE switch
S107.
(11) LOCAL-REMOTE CIRCUITS
(2) AN/ART-13A

With LOCAL-REMOTE switch S107 in the
“REMOTE” position the primary power contactor,
K2702, and the pilot lamp, 1601, are energized when
EMISSION selector switch S602 is in any position
other than the “OFF” position. Primary power con-
tactor K2702 is energized through the normally
closed contacts of primary overload relay K2705,
primary power contactor coil K2702A, the contacts of
EMISSION selector switch S602, and the contacts of
LOCAL-REMOTE switch S107. The pilot lamp, 1601,
is energized by the circuit through the normally closed
contacts of primary overload relay K2705, primary
power contactor contacts K2702B, Autotune motor
control relay contacts K101B, the contacts of Auto-
tune limit switch section S111, the contacts of safety
interlock switch S117, pilot lamp series resistor R136,
the contacts of LOCAL-REMOTE switch S107 and the
contacts of EMISSION selector switch S602.

4-6
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Supplementing the LOCAL-
REMOTE circuits as outlined in the preceding para-
graph, the AN/ART-13B utilizes an additional single
pole, double throw wafer on “LOCAL-REMOTE”
switch S§107. For crystal-controlled operation, this wafer
connects to an “A-B” toggle switch on the remote con-
trol unit and to the “A-B” relay (K811) and “A-B”
switch (S801) of the CDA-T unit. With the “LOCAL-
REMOTE” switch in the “LOCAL” position, S801 con-
trols operation of the “A-B” relay, changing the group
of crystals as desired. With the “LOCAL-REMOTE”
switch in the “REMOTE” position, the “A-B” toggle
switch of the remote unit controls the crystal group

switching.
(12) The power change relay, K2701, operates
when the pressure is reduced to a pressure correspond-

ing to altitudes between 20,000 and 25,000 feet above
sea level by the operation of the pressure operated
relay, K2704. If the transmitter is operating with
VOICE emission, power change relay coil K2701A is
energized by the circuit through the normally closed
contacts of primary overload relay K2705, primary
power contactor contacts K2702B, Autotune motor
control relay contacts K101B, the contacts of Auto-
tune limit switch section S111, the contacts of safety
interlock switch S117, power change relay coil
K2701A, the contacts of pressure operated relay
K2704, the contacts of “voice” relay K104 and the
closed circuit of MICROPHONE jack J102. If the
transmitter is operating with CW emission and pres-
sure operated relay K2704 has operated, the operating
circuit for power change relay K2701 is through the
normally closed contacts of primary overload relay
K2705, primary power contactor contacts K2702B,
Autotune motor control relay contacts K101B, the
contacts of Autotune limit switch section S111, the
contacts of safety interlock switch §117, power change
relay coil K2701A, the contacts of pressure operated
relay K2704 and CW relay contacts K103B. If the
transmitter is operating with MCW emission, the ener-
gizing circuit for power change relay K2701 is
through the normally closed contacts of primary over-
load relay K2705, primary power contactor contacts
K2702B, Autotune motor control relay contacts
K101B, the contacts of Autotune limit switch section
S111, the contacts of safety interlock switch S117,
power change relay coil K2701A, the contacts of
pressure operated relay K2704, the contacts of
EMISSION selector switch §110 or S602 and the
contacts of LOCAL-REMOTE switch S107.

b. FILAMENT CIRCUITS.—The filament power
circuits of the transmitter are a combination of series
and parallel connections. The filaments are supplied
with power from the 28 volt d-c source. Figure 4-3,
covering Model AN/ART-13A and Figure 4-3A cover-
ing Model AN/ART-13B, show the filament circuits
in simplified form. All filament power is controlled
by primary power contactor contacts K2702. The pri-
mary overload relay, K2705, operates to break the fila-
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ment circuit when an overload occurs in the filament or

associated circuits.
c. HIGH VOLTAGE CIRCUITS.—Figure 4-4

shows, in simplified form, the high voltage circuits’

employed in the equipment.

(1) The dynamotor employs an armature with
dual windings and two commutators to give output
'voltages of 400 volts d-c and 750 volts d-c. (The Eicor
unit has slightly higher output voltages of 410 and 780.)
To obtain the high voltage necessary for -application to
the power amplifier and modulator tubes, the 400 volt
output is connected in’ series with the 750 volt output
of the dynamotor. On:the dlagrams,,ﬁgure4 4and ﬁg-.
ure 8-42,the low voltage'section of the dynamotor is

designated as G1 and the high voltage section is

AN/ART-13B

designated as G2. When the power change relay,
K2701, is in the normal position the positive lead
from low voltage dynamotor section G1 is connected
to the negative lead of high voltage dynamotor section
G2 through the contacts of power change relay
K2701, and milliammeter multiple resistor R2701B.
The circuit necessary to energize the coil of power
change relay K2701 is completed by the operation of
the pressure-operated relay, K2704. When power
changerelay K2701 operates, the negative lead of high
voltage dynamotor section G2 is disconnected from
the positive lead of low voltage dynamotor section G1
and is grounded through milliammeter multiplier re-
sistor R2701A and B and the contacts of power change
relay K2701. Spark suppressing circuits have been in-
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Figure 4-4. High Voltage Circuits
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Figure 4-5. Emission Selection and Carrier Control Circuits AN/ART-13A

corporated in the output circuits of the dynamotor to
suppress the sparks generated at the motor and gener-
ator brushes.

d. EMISSION SELECTION AND CARRIER
CONTROL.

(1) The “EMISSION” selector switch S110 is a
combination transmitter *“ON-OFF”’ switch and
“EMISSION" selector switch. Operating “EMISSION"
selector switch S110 to the “VOICE,” “CW” or
“MCW” position will operate the primary contactor
K2702 (see fig. 4-5). (Note: Refer to paragraph 3,
this section for detailed explanation of the operation
of primary power contactor K2702.) Selecting
“VOICE” emission by the operation of “EMISSION”’
selector switch S110 operates “VOICE” relay K104.
“VOICE” relay contacts K104B disconnect the output
of the “MCW?” oscillator tube, V2203, from the input
to the speech amplifier. “VOICE” relay contacts
K104C connect the coil of dynamotor input relay
K2703 to the emission control circuits of throttle
switch jack J101, “MICROPHONE” jack J102,
“KEY” jack J103 and the “TEST” switch, S104. Se-
lecting “CW”’ emission completes the circuit necessary
for the operation of “CW” relay K103. “CW" relay
contacts K103D complete the circuit necessary for the
operation of dynamotor input relay K2703 which, in
turn, applies primary power to the dynamotor, D2701.
Selecting “MCW”’ emission operates dynamotor input
relay K2703 directly.

(2)MODEL AN/ART-13A (Fig. 4-5)

The r-f carrier is keyed by opening the cath
ode circuit of the oscillator and removing the screen
voltage from the power amplifier. The keying relay,
K102, has six sets of contacts. The contacts K102E
complete the oscillator cathode circuit by grounding
resistor R131. Keying relay contacts K102E and re-
sistor R131 serve as a cathode return for both the h-f
oscillator tube, V101, and the l-f oscillator tube,
V2601. The desired oscillator circuit is selected by

the operation of oscillator selecting switch S114
which operates in conjunction with Control A.

(3A) MODEL AN/ART-13B (Fig. 4-5A).—The
r-f carrier is keyed by opening the cathode circuit of
the oscillator and removing the screen voltage from the
power amplifier. Selection of the channel and method
of operation (VFO or XTAL) is accomplished by
switching the cathode ground return lead to the desired
oscillator. Switch S114, mechanically controlled by the
“A” control dial, selects the frequency band. Positions
1 through 12 of control “A” permit operation in the
high frequency band; position 13 the low frequency
band. Choice of operation, XTAL or VFO, is controlled
by switch S802 and relay K106. With switch S802
turned to “XTAL”, relay K106 is energized. This relay
shorts out R131, and depending on the setting of the
“A” control, grounds the crystal oscillator cathode
(V801 or V802) through S114 and keying relay con-
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Figure 4-5A. Emission Selection and Carrier Control Circuits — AN/ART- 13B

tacts K102E. With switch S802 turned to “VFO”, the
cathode of the high frequency oscillator V101 is
grounded through K106A, S114, R131 and K102E.

(4) The “MCW” oscillator tube, V2203, is in
operation whenever keying relay K102 is in the oper-
ated position. The voltage developed across the re-
sistor, R2201, is applied to the input of the 1st Audio
Amplifier through “VOICE” relay contacts K104B,
the contacts of power level switch, 106 and the input
transformer, T201. Keying relay contacts K102F ap-

ply plate voltage to MCW oscillator tube V2203. Dur-
ing periods of “CW” transmission the output of the
“MCW” oscillator is fed through the First Audio Am-
plifier and Audio Driver to the sidetone amplifier and
the keying may be monitored by listening to the output
of the sidetone amplifier. When power level switch
S106 is in the “CALIBRATE” position, the circuit
from the output of the “MCW"’ oscillator to the input
of the First Audio Amplifier is broken. Also, with the
power level switch $106 in the “CALIBRATE” posi-
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Figure 4-6. Speech Amplifier Circuits

4-9



Section IV
Paragraph 2

tion, voltage is removed from the screen grid of power
amplifier tube V104 and this grid is connected back to
the control grid of the same tube through a pair of con--
tacts on switch S106. This connection permits nega-
tive voltage on control grid to be applied to screen
grid and thereby cuts off output from power amplifier
stage. The keying relay, K102, may be operated by
closing the circuits of the Throttle Switch jack, J101,
the “MICROPHONE?” jack, J102, or the “KEY” jack,
J103, or by operating the ““TEST” switch, S104. Key-
ing interlock switch S113D is operated in conjunction
with output network switch S113, and breaks the
energizing circuit to the coil of keying relay K102
when output network switch S113 is operated, thus
removing excitation from the R-F circuits to prevent
arcing at the switch contacts. The Autotune limit
switch section, S111, and Autotune motor control
relay contacts K101C are also connected in series
with keying relay coil K102A so that when Autotune
limit switch section S111 or Autotune motor control
relay K101 operates, the holding circuit for keying
relay K102 will be broken and arcing at all switch
contacts will be prevented.

e. AUDIO CIRCUITS.—The audio system consists
of a two stage speech amplifier, push-pull modulators,
a sidetone amplifier, and an “MCW"’ audio tone oscil-
lator, See simplified circuit in figure 4-6.

(1) SPEECH AMPLIFIER.—Either of two types
of microphones may be used with this equipment. The
input to the speech amplifier has been designed so that
by operating a switch, proper connections are made to
the “MICROPHONE” jack J102, to match the output
of either a carbon or dynamic type of microphone. The

T. 0. 12R2-2ART13-2

microphone circuit selector switch, $201, is located
beneath the tuning chart on the front panel of the
transmitter (see fig. 2-2). If microphone circuit se-
lector switch S$201 is placed in the “CARBON” posi-
tion, the bleeder composed of R201, R202,R203, and
R204 connected between the positive terminal of the
28-v d-c power source and ground (Br. earth) pro-
vides the voltage necessary for the operation of the
carbon type of microphone. The operation of micro-
phone circuit selector switch S201 also connects limit-
ing resistor R203 between “MICROPHONE” jack
J102 and the input circuit of the speech amplifier to
reduce the level of the output of the carbon micro-
phone to the level of the output of a dynamic micro-
phone. Thus, no audio gain control has been provided
because the level of the input to the speech amplifier is
the same when using a dynamic microphone as it is
when using a carbon microphone. If microphone
circuit selector switch $S201 is placed in the “DY-
NAMIC” position, the voltage is removed from the
input circuit and the “MICROPHONE” Jack, J102, is
connected in series with limiting resistor R216 and
the primary of the input transformer T201. The two
stage speech amplifier employs a Type JAN-12SJ7 1st
Audio Amplifier tube, V201, and a Type JAN-6V6GT
audio driver tube, V202. The output of the micro-
phone is coupled by the input transformer, T201; to
the grid of 1st Audio Amplifier tube V201. The output
of 1st Audio Amplifier tube V201 is coupled to the
grid of audio driver tube V202 by the capacitor C204.
The output of audio driver tube V202 is coupled to
the grids of the modulator tubes, V105 and V106, by
driver transformer T202.
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(2) MODULATOR.—The modulator employs
two Type JAN-811 high mu triodes connected in
push-pull, and operating Class B. The modulators are
capable of modulating the carrier (100 watts nominal)
at least 90% with full voltage applied to the power
amplifier. While the JAN-811 is essentially a zero bias
tube when used with plate voltages as high as 1150
volts d-c, it becomes necessary to apply some bias to
the grid of the tube to keep the static plate current as
low as practicable. In this application the bias is ob-
tained from the 28-volt d-c supply by utilizing the
average voltage drop through the filaments of the
tubes to obtain equal voltage for application to the
grids of both modulator tubes. The output of the
modulators is coupled to the r-f circuit by modulation
transformer T101 (see fig. 4-7). Both the screen and
plate of the final amplifier tube, V104, are modulated.
The full output voltage of the dynamotor 1150 volts
d-c, is applied to the plates of the modulator tubes,
V105 and V106. “CW” relay contacts K103B remove
plate voltage from the modulators when “CW” emis-
sion is selected.

(3) SIDETONE AMPLIFIER.—A sidetone am-
plifier is incorporated in the same unit as the two stage
speech amplifier.

The amplifier employs a Type JAN-6V6GT
beam pentode tube, V203. The output of the audio
driver tube, V202, in addition to being applied to the
primary of driver transformer T202, is applied to a
voltage dividing system consisting of C206, R211 and
R212. (See fig. 4-8). The grid of the sidetone amplifier
tube, V203, is coupled to the junction of R211 and
R212 and the voltage developed across resistor R211
drives the grid of V203 to provide sufficient output
from the sidetone amplifier to operate headphones or
speaker. The output of sidetone amplifier tube V203

Section IV
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is coupled to the “SIDETONE” jack, J104, by “SIDE-
TONE” impedance matching transformer T203
through sidetone “OUTPUT” switch §202 and key-
ing relay contacts K102C. The turns-ratio of “SIDE-
TONE” impedance matching transformer T203 may
be varied by operating the sidetone “OUTPUT”
switch §202. The output of the sidetone amplifier is
keyed by the operation of keying relay K102. The
“SIDETONE” jack, J104, may be connected in parallel
with auxiliary jack J105 by connecting a jumper be-
tween terminals 26 and 27 of cable connector J106.
The necessary plate and screen voltages for the side-
tone amplifier are obtained by tapping the bleeder
system of the low voltage output of the dynamotor.

(4) “MCW” OSCILLATOR.—The “MCW” au-
dio tone oscillator utilizes a Type JAN-12SL7GT dual
triode tube, V2203. One triode section of this tube is
used for the “MCW” audio oscillator and the other
triode section is used in conjunction with the CFI Unit
which is described in the next paragraph. The *“MCW”
oscillator is in operation whenever keying relay con-
tacts K102F apply voltage to the plate of “MCW”
oscillator tube, V2203, when keying relay K102 is
operated (see fig. 4-9). The audio frequency output of
the “MCW?” oscillator is controlled by varying
“MCW” output control resistor R2201. A screwdriver
slot for varying resistor R2201 is accessible through a
hole at the rear of the “MCW-CFI”” Unit. The voltage
developed across MCW output control resistor R2201
is coupled to the input of the speech amplifier through
“VOICE” relay contacts K104B and the contacts of
power level switch, S106. When “VOICE” emission
has been selected, “VOICE” relay contacts K104B
disconnect the output of the “MCW” oscillator tube,
V2203, from the input circuit of the speech amplifier.
During periods of “CW” transmission the “MCW”
oscillator is keyed and the output is fed to the input of
the speech amplifier. The output of the sidetone ampli-
fier provides a means of monitoring the keying.

Jf. “CFI” CALIBRATION OSCILLATOR UNIT.—
A regenerative frequency divider circuit is employed
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Figure 4-10. CFl1 Oscillator Circuits

in the “CFI” Unit to obtain a stable 50-kc fundamental
frequency and harmonics that are used to check the
frequency of the carrier oscillator of the transmitter.
The circuit utilizes a 200-kc crystal as the controlling
standard. A simplified schematic diagram of this oscil-
lator is shown in figure 4-10. Both triode sections of a
JAN-12SL7GT tube, V2201, a JAN-12SA7 pentagrid
converter tube, V2202, and one section of another
JAN-12SL7GT tbe, V2203, are used in the calibra-
tion oscillator. Plate voltage is supplied to these tubes
from the low voltage output section of the dynamotor
and is applied when the power level switch S106 is
operated to the “CALIBRATE” position. Operating
power level switch $106 to “TUNE” or “OPERATE”
positions removes the plate voltage from the “CFI”
tubes and disables the circuit.

(1) The application of plate voltage to the oscil-
lator section of JAN-12SL7GT tube V2201, starts the
200-kc crystal oscillator. This produces a frequency of

200 kg, plus random tube and circuit noises, to appear
on the injector grid of JAN-12SA7 mixer tube V2202.
The random noises appearing on the plate of JAN-
12SA7 excites frequency tripler section of JAN-
12SL7GT tube V2201. Since the plate circuit of this
section of JAN-12SL7GT tube V2201 is tuned to 150
kc, only the 150-kc components of the random noises
are amplified. This 150-kc component of random
noise is then impressed on control grid of JAN-1287
mixer tube. Since the plate circuit of the JAN-12SA7 is
tuned to 50 kc, the 50-kc difference frequency pro-
duced by the combination of a 200-kc voltage and a
150-kc voltage appearing in the JAN-12SA7 tube, is
the frequency amplified. This 50-kc voltage continues
to excite the second triode section of V2201, which
because of its tuned 150-kc plate circuit, triples the
frequency and sustains the 150-kc voltage on the JAN
12SA7 grid. The 50-kc voltage appearing on the JAN-
12SA7 plate becomes the calibration frequency.
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(2) One triode section of the second JAN-
12SL7GT tube, V2203, is employed as a signal de-
tector. A portion of the 50-kc voltage appearing on the
plate of JAN-12SA7 tube, V2202, is coupled to the
grid of V2203 by capacitor C2204. Depending upon
the transmission frequency selected, a portion of the
output of the low frequency oscillator or the high fre-
quency oscillator is coupled to the grid of V2203 by
capacitor C2206 or C2205. The beat note that is gen-
erated in the signal detector is coupled to the input of
the first amplifier by capacitor C2209.

(3) When power level switch S106 is operated to
the “CALIBRATE?” position, the circuit from gapacitor
C2209 to the input of the first audio amplifier is com-
pleted and the output of the signal detector will be
heard through the sidetone circuits of the tragsmitter.

(4) The second triode section of V2203 is uti-
lized as the *“MCW"’ audio oscillator. A description of
this circuit is given in paragraph 2e(4) entitled “MCW
OSCILLATOR.”

(5) The inductor tuning screws that protrude
through the sides of the shield cans containing tank
circuits Z2201A, Z2201B, Z2202A and Z2202B
should not be disturbed for any reason unless the
alignment procedure is thoroughly understood. The
alignment of these circuits is described in the Mainte-
nance section of this manual.

g RADIO FREQUENCY CIRCUITS
RADIO TRANSMITTING SET AN/ART-13A.
Radio Transmitter T-47A/ART-13 employs two r-f
systems. One system covers the frequency range 200 kc
to 600 kc and the other system the frequency range
2000 kc to 18,100 kc. Separate oscillator tubes are
employed for each frequency range. The same power
amplifier tube serves both systems.

(1) LOW-FREQUENCY R-F CIRCUITS.—The
I-f oscillator employs a Type JAN-1625 beam pen-
tode tube, V2601. This oscillator operates in the fre-
quency range 200 kc to 600 kc. Frequency range is
covered in three bands which have the following indi-
vidual ranges:

200 kc to 285 kc
285 kc to 415 kc
415 kc to 600 kc

A combination of capacitive and inductive grid
tuning is employed. The 1-f oscillator “COARSE” tun-
ing switch, $2601 (control “F’), varies the grid circuit
capacity by increasing the number of padding capaci-
tors connected in the circuit as the switch is rotated
toward the lowest frequency position (see fig. 4-11).
Trimmer capacitors have been connected in parallel
with the padding capacitors to provide means of fine
adjustment of grid circuit capacity. These trimming
capacitors are of the ceramic type and the capacity
of each may be varied by rotating one plate with
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respect to the other. In spite of the small physical size,
this type of capacitor provides a means of varying the
capacity over a wide range. With the end points of the
frequency band set and the trimmer capacitors ad-
justed to give some overlap in each position of 1-f

oscillator “COARSE” tuning switch S2601, all fine
frequency adjustments within the frequency range of
each switch position are made by varying the induct-
ance of the inductor L2602. The inductance of L2602
is altered by adjusting the position of the core, which
is actuated by a tuning screw. The position of the tun-
ing core within the inductor is determined by control
G. When I-f operation is desired and the 1-f (13) posi-
tion of control A has been selected, the cathode circuit
of the 1-f oscillator tube, V2601 is coupled through the
contacts of oscillator selecting switch S114 and bias
resistor R131 to keying relay contacts K102E of
keying relay K102. Operation of keying relay K102
completes the cathode circuit to ground. Screen volt-
age for I-f oscillator tube V2601 is obtained by tapping
the dynamotor low voltage output bleeder. The output
of I-f oscillator tube V2601 is coupled to the grid of
the final amplifier tube, V104, by second multiplier
range switch S103 when control A is operated in the
I-f position. Selecting 1-f operation operates output
circuit selecting relay K105 which connects the plate
circuit of final amplifier tube V104 to the external load-
ing circuits in Antenna Loading Unit CU-32/ART-
13A. The h-f output network is completely removed
from the circuit by the operation of output circuit se-
lecting relay K105. Output circuit selecting relay con-
tacts K105D remove the shorting connection across
the plate choke, L109. Screen voltage for final ampli-
fier tube V104 is obtained from the low voltage output
of the dynamotor. The full voltage of the high voltage
section of the dynamotor is applied to the plate of final
amplifier tube V104. The external loading coil in
addition to being an antenna loading coil is also the
power amplifier plate tank circuit. A tapped inductor
and variometer provides means of adjusting the power
amplifier plate tank tuning.

(2) HIGH FREQUENCY R-F CIRCUITS.—The
h-f oscillator employs a pentode Type JAN-837 tube,
V101, in a variable frequency oscillator circuit. The
oscillator operates within the frequency range 1000 kc
to 1510 kc. This frequency range is covered in two
bands, 1000 kc to 1200 kc, and 1200 kc to 1510 kc.
The band of frequencies within which output is ob-
tained, is dependent on the position of h-f oscillator
range switch S101. Capacitors C101 and C135, (see
fig. 4-12) are connected in the grid circuit of the h-f
oscillator tube V101, by h-f oscillator range switch
S101 which is operated by control A. Alternate posi-
tions of control A add or remove the padding capaci-
tors C101 and C135. With control A in the 2.0-mc to
2.4-mc position h-f oscillator range switch S101 is
closed, giving the maximum grid circuit capacitance

4-13
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and consequently the lowest frequency output. There-
fore, when control A is in the 2.0-mc to 2.4-mc posi-
tion, oscillator output is obtained in the frequency
range 1000 kc to 1200 kc. When control A is rotated
to the 2.4-mc to 3.0-mc position, h-f oscillator range
switch §101 is opened, removing capacitors C101 and
C135 from the circuit, and oscillator output is ob-
tained in the frequency range 1200 kc to 1510 kc.
When control A is operated to the 3.0-mc to 3.6-mc
position, h-f oscillator range switch S101 is again
operated to the closed position and oscillator output
is obtained in the frequency range 1000 kc to 1200 kc.
In the remaining nine h-f positions of control A, h-f
oscillator range switch $101 is alternately opened and
closed to give oscillator output as indicated above.
Trimming capacitors C134 and C135 have been pro-
vided to aid in setting the end-points of the two fre-
quency bands. When setting the h-f end of the 1000-kc
to» 1200-kc band, the grid capacity is trimmed using
varigble capacitor C135. When the h-f end of the
1200-kc to 1510-kc band is set, the grid tuning capac-
ity is trimmed by using variable capacitor C134. Fine
frequency adjustmerit within each band is made by
varying the inductance of grid tuning inductor L101.
The inductance of L101 is varied by adjusting the
position of the tuning slug within the coil. The posi-
tion of the tuning slug is determined by control B.
Approximately 20 revolutions of control B will cover
the entire frequency range of the band upon which the
oscillator is operating, with some overlap on both
ends of the band. A portion of the output of the h-f
oscillator tube, V101, is fed to the grid of the CFI
signal detectof tube, V2203, to permit the calibration
of h-f oscillator against the crystal oscillator circuit of
CFI Unit. When h-f operation has been selected, rotat-
ing control A to any one of the twelve h-f positions
will close the cathode circuit of h-f oscillator tube,
V101, through cathode choke L102, the contacts of
oscillator selecting switch S114 and the cathode re-
sistor R131, to keying relay contacts K102E. The
operation of keying relay K102 complete the cathode
circuit to ground. Screen voltage for h-f oscillator tube
V101 is obtained by tapping the bleeder across
the low voltage output of the dynamotor. The full
voltage of the low voltage section of the dynamotor is
applied to the plate of h-f oscillator tube V101.

(3) To obtain r-f output in the frequency range
2000 kc to 18,100 kc, the output of the h-f oscillator
must be multiplied from two to twelve times. The fre-
quency multiplier tubes, V102 and V103, are inopera-
tive when I-f operation has been selected. The fre-
quency multiplier stages employ Type JAN-1625 beam
pentode tubes. The first multiplier tube may operate as
a frequency doubler, tripler, or quadrupler. The sec-
ond multiplier tube operates only as a frequency trip-
ler. The number of times that the frequency of the out-
put of the h-f oscillator tube, V101, is multiplied is
dependent upon the position of first multiplier range
switch $102 and second multiplier range switch $103.
The position of the multiplier range switches is deter-
mined by control A. Twelve h-f positions and one I-f
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position of control A are available. The twelve h-f
positions permit the selection of any output frequency
within the frequency range 2000 kc to 18,100 kc,
while the I-f position permits the selection of any out-
put frequency within the frequency range of 200 kc to
600 kc.

(4) The 13 positions of Control “A” and the fre-
quency range covered by each is given in table 4-1.

(5) HIGH FREQUENCY TUNING
CONTROL “A”.

TABLE 4-1. FREQUENCY RANGE COVERED BY
POSITIONS OF HIGH FREQUENCY
TUNING CONTROL “A”

Control “ A’ Position Frequency Range

2.0to 2.4 mc
2.4t0 3.0 mc
30t0 3.6 mc
3.6to 4.0 mc
4.0t0 4.8 mc
4.8t0 6.0 mc
6.0to 7.2 mc
7.2to 9.0 mc
9.0 to 10.8 mc
10 10.8 to 12.0 mc
11 12.0 to 14.4 mc
12 14.4 to 18.1 mc
13 (L.E.) 200 kc to 600 kc

VO NI BN-

In the first six positions of Control “A,” only the
first frequency multiplier tube, V102, is in operation.
First multiplier range switch S102 connects the output
circuit of the first frequency multiplier tube, V102, to
the input circuit of the final amplifier tube, V104. With
Control “A” in position 1 or 2, first multiplier tube
V102 is operating as a frequency doubler. With con-
trol “A” in position 3 or 4, first multiplier tube V102
is operating as a frequency tripler. With control “*A”
in position 5 or 6, first multiplier tube V102 is operat-
ing as a frequency quadrupler. First multiplier range
switch S102 is a twelve-position switch and connects
padding capacitors across the first multiplier tube
V102 plate tuning inductor, L105. The capacity of the
tank circuit is reduced as control “A” is rotated in a
clockwise direction, thus increasing the frequency of
the output of first multiplier tube V102 as control “A”
is rotated through positions 1 through 6. When con-
trol “A” is rotated to position 7, the second multiplier

.tube, V103, is placed in operation. First multiplier

range switch S102 acts to connect the output circuit
of first multiplier tube V102 to the grid circuit of
second multiplier tube V103 and breaks the circuit
from the first multiplier tube V102 output circuit to
the grid circuit of final amplifier tube V104. The
second multiplier tube, V103, operates only as a
frequency tripler. Control “A” when in position 7 to
12 inclusive, also operates second multiplier operating
switch S115 to connect the cathode of second multi-
plier tube V103 through bias resistor R129 to ground.
The first multiplier tube, V102 operates as a frequency
doubler when control “A” is in position 7 or 8, as a
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frequency tripler when control “A” is in position 9 or
10, and as a frequency quadrupler when control “A”
is in position 11 or 12. Second multiplier range switch
section S103 connects the sections of padding capaci-
tor C115 across the second multiplier tube V103
plate inductor, L106. Capacitors C111 and C115 are of
the ceramic type and the capacity of each section may
be adjusted by rotating one plate with respect to the
other. The frequency multiplier stages are aligned by
adjusting the capacity of C111 and C115 and the in-
ductance of the plate tank inductors L105 and L106.
The tuning slugs within inductors L105 and L106 are
ganged with the tuning slug of L101, but may be ad-
justed in respect to each other and with respect to the
tuning slug of L101, to obtain proper tracking within
each frequency band. Plate and screen voltages for the
frequency multiplier tubes, V102 and V103, are fur-
nished by the low voltage section of the dynamotor.
The voltage for application to the tube screens is
dropped from the 400 volt output of the dynamotor to
approximately 270 volts by dropping resistors R105
and R109.

(6) POWER AMPLIFIER AND OUTPUT NET-
WORK.—The power amplifier stage employs a Type
JAN-813 beam pentode tube and operates as a straight
amplifier at all frequencies. When the transmitter is
operating in the frequency range 200 kc to 600 kg, the
output of the I-f oscillator is capacitively coupled to the
grid of the power amplifier (see fig. 4-13). When the
transmitter is operating in the frequency range 2.0 mc
to 6.0 mc the output of the first frequency multiplier
tube, V102, is coupled to the grid of the power ampli-
fier tube through first multiplier range switch S102
contacts and capacitor C116. When the transmitter is
operating in the frequency range 6.0 mc to 18.1 mc
the output of the second frequency multiplier tube,
V103 is coupled to the grid of the final amplifier tube,
V104, through second multiplier range switch con-
tacts S103 and capacitor C116. When I-f operation has
been selected output circuit selecting relay K105 oper-
ates to connect the plate circuit of the final amplifier
tube, V104, to external loading coil terminal J117.

With output circuit selecting relay K105 in the normal
unoperated position the plate circuinof final amplifier
tube V104 is connected to the outp;ﬂ:etwork- that is
incorporated in the transmitter proper. Voltage for
the screen of power amplifier V104 is supplied by the
low voltage section of the dynamotor. This voltage is
applied through relay contacts K102F when the key-
ing relay, K102, is operated. When the power level
switch S§106 is in the “CALIBRATE” position, screen
voltage for V104 is removed and screen is connected
to the control grid circuit through resistor R-137. This
connection permits negative voltage on control grid
to be applied to screen grid and thereby cuts off output
from the power amplifier stage. If power level switch
is in the “TUNE” position, screen voltage on V104 is
reduced through series resistor R-124 to protect the
tube from overload when transmitter is tuned. Full
screen voltage is applied to V104 when switch $106
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is in the “OPERATE” position.

(7) The operation of output circuit selecting re-
lay K105 performs four functions, namely, (1) con-
nects the output of the power amplifier to external
loading coil terminal J117, (2) disconnects the an-
tenna tuning and power amplifier plate tank circuit,
(3) adds an additional r-f choke, in series with the
power amplifier feed choke, L108, and (4) connects
the positive 28 volt d-c lead to external relay connector
J107 that connects to the “break-in” relay, K2501, in
Antenna Loading Unit CU-32/ART-13A. When out-
put control selecting relay K105 is in the normal or
unoperated position, the output of the power amplifier
tube is coupled to the plate tank and antenna coupling
network in the transmitter proper through the capaci-

tor C118. The r-f choke, L109, is shorted out. Full
output voltage of the high voltage section of the dyna-
motor is applied to the plate of final amplifier tube
V104,

(8) The output network is designed to operate as
either a pi or L section. The multi-section output net-
work switch, S113, connects the capacitors and in-
ductors in the proper positions to permit matching the
power amplifier plate circuit to most aircraft antennas
atany frequency within the frequency range 2000 kc to
18,100 kc.

(9) Table 4-2 will help the operator to better
understand the operation of switch S113.

(10) The variometer, L112, is operated by con-
trol D. The variable capacitor C125 is operated by
control E. These network controls, C, D, and E are
connected to the Autotune system, but may be manual-
ly operated without disturbing the positions of the
Autotune stop rings if the “CHANNEL” selector
switch, S108, is placed in the “MANUAL” position
and the Autotune system allowed to operate. The net-
work will tune and load to rated power with antennas
17 feet to 60 feet in length throughout the frequency
range 3000 kc to 18,100 kc. If operation in the range
2000 kc to 3000 kc is desired, it may be necessary to
connect Antenna Shunt Capacitor CU-24/ART-13
(fig. 1-8) across the network output to tune and
deliver power to fixed aircraft antennas which are be-
tween 20 and 60 feet in length.

h. RADIO FREQUENCY CIRCUITS
RADIO TRANSMITTING SET AN/ART-13B.
Radio Transmitter T-412/ART-13B provides a choice
of two combinations of r-f systems; one utilizing the
master  oscillator of the  basic trans-
mitter chassis; a second combination utilizing the
Crystal-Controlled Oscillator CDA-T and the basic
transmitter chassis. A change from one system to the
other is accomplished by operating the “VFO-XTAL”
switch on the CDA-T panel.

(1) YVFO OPERATION—HIGH FREQUENCY.—
This operation involving the use of the basic trans-
mitter high frequency oscillator, V101, is always avail-
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able regardless of whether the CDA-T

X is in use. When the CDA-T unit is used, the
“VFO-XTAL” switch (5802) on its panel must be set
on “VFO” to permit cathode grounding of the V101
oscillator circuit. All circuit details, as outlined in para-
graph 2.g. (2) through (10), apply also to this op-
eration.

(2) VFO OPERATION—LOW FREQUENCY.—
This operation requires the use of Oscillator O-17/ART-
13A. Circuit operation is outlined in paragraph 2.g.
(1) of this section.

(3) CRYSTAL-CONTROLLED OPERATION—
HIGH FREQUENCY.—The high frequency
oscillator of the CDA-T unit, in conjunction with the
frequency multiplier stages of the basic transmitter
provide twenty crystal-controlled output frequencies in
the range1670 kc to 18,000 kc. Utilizing the autotune
selection system and manually operated controls on the
CDA-T panel, any one of these 20 preset frequencies
may be selected without circuit readjustments.

(2) Utilizing a modified Pierce crystal oscillator
circuit, this high frequency oscillator employs a Type
JAN-6AQ5 tube (V801) and operates over the range
of 1670 kc to 4000 kc. The output frequency of the
oscillator will always be the frequency of the crystal
in the circuit. The twenty crystals utilized to cover the
above range are divided into two groups, “A” and “B”,
with ten crystals in each group. Group selection is ac-

complished by manually operating the “A-B” switch,

$801, located on the CDA-T panel. This switch actuates
the “A-B” relay (K811) which selects one group of
crystals, shorting out the other group. Individual selec-
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tion of crystals within a group functions through the
autotune system, using positions 1 through 10 of the
“CHANNEL” switch. When the autotune has cycled
control “A” to the desired position, switch §109 which
is mechanically coupled to the “A” control autotune
motor, supplies relay operating voltage to one of the
ten crystal relays (K801 through K810) which connects
the selected crystal to the grid circuit of oscillator tube,
V801. Oscillator operation is controlled by opening the
cathode lead of V801 as previously described in this
section, paragraph 2.d.(2A). Oscillator frequency range
for each of the 12 positions of the “A” control are out-
lined in table 2-2.

(&) The output of the crystal oscillator is coupled
through capacitor C150 and resistor R139 to the input
of the First Frequency Multiplier stage. For transmitter
output frequencies between 1.67 and 6.0 megacycles, this
frequency multiplier stage couples directly to the Power
Amplifier stage. For frequencies between 6.0 and 18.0
megacycles, the output of the First Frequency Multi-
plier stage is fed to the Second Frequency Multiplier.
The First Frequency Multiplier operates as a straight
through amplifier or as a frequency doubler, depending
on the transmitter output frequency range desired. For
positions 1 through 3 and 7 through 10 of the “A”
control, it is an amplifier with its frequency output the
same as the crystal. In positions 4 through 6, 11 and
12 of the “A” control, it is a frequency doubler, with
its output frequency twice that of the crystal.

" (¢) The Second Frequency Multiplier stage al-
ways operates as a frequency tripler and is used for
positions 7 through 12 of the “A” control. Its output
couples to the Power Amplifier.
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Figure 4-13. Power Amplifier and High Frequency Output Circuits
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(d) All Power Amplifier and Output circuits
operate exactly as outlined previously in paragraph
2.8.(6) of this section.

(4) CRYSTAL-CONTROLLED OPERATION—
LOW FREQUENCY .—The low frequency oscillator
of the CDA-T unit employs a Type JAN-1625 beam
pentode tube V802 in a modified Pierce oscillator cir-
cuit to cover the frequency range of 300 to 500 k.
Three crystal sockets, one of which accommodates a
- dual type crystal holder, permit four channel low fre-
quency operation. Switching from one frequency to
another is accomplished through the 4-position rotary
switch (S802) which shunts out all crystals not in use.
An iron core plate choke (L803) may be varied to ob-
tain resonance and provide maximum oscillator output.
Screen and plate voltage for V802 is obtained from a
. tap on the dynamotor low voltage bleeder. Oscillator
operation is controlled by opening the cathode lead of
V802 as indicated in figure 4-5A. This cathode returns
to ground through switch S114 (which is mechanically
operated by the “A” control); through relay K106
(controlled by the “VFO-XTAL” switch S802), and
finally through the keying relay contacts K102E. For
low frequency operation, control *A” must be in posi-
tion 13, which couples the oscillator output through the
Second Multiplier range switch S103, to the grid of the
Power Amplifier tube, V104. Frequency output of this
oscillator is always the frequency of the crystal in the
circuit.

3. THE AUTOTUNE SYSTEM.

The Collins Autotune System is an electrically con-
trolled means of mechanically repositioning adjust-
able elements such as tap switches, variable inductors,
variable capacitors, etc. Any combination of these
items such as are used in transmitting equipment can
be tuned io any one of eleven pre-selected frequencies
in a period of 25 seconds at normal room tempera-
tures and with a normal supply voltage, by the use of
the Autotune system. Provisions have also been made
to permit manual tuning of the transmitter.

Section IV
Paragraphs 2-3

a. MECHANICAL CHARACTERISTICS. — The
Autotune assembly consists of a group of positioning
mechanisms, one of which is applied to each tuning
element to perform the same function as a manual tun-
ing knob. Each positioning mechanism provides pre-
cise angular setting of the tuning control to any one of
eleven angular positions, each of which is readily ad-
justable. The settings for each frequency and for each
control are entirely independent.

(1) The positioning accuracy of the Autotune
mechanism is of a very high order. Each setting is
inherently independent of wear, backlash, alignment,
supply voltage, etc. The accuracy of the settings is
comparable to that of vernier manual controls. The
parts are machined within close limits, and although
operation is most precise, there are no delicate adjust-
ments or fragile mechanisms. Permanently lubricated
bearings are used in many places and the assembly is
enclosed and protected from dust and corrosion.

(2) Some of the controls which are operated by
the Autotune mechanism only require a maximum
change in position of one revolution (360°) or less
but the “Fine High Frequency Tuning Control B”
may require as many as 20 revolutions to reach a par-
ticular setting. Thus, the Autotune system provides
two basic types of mechanisms; one known as the
“Singleturn Unit” and the other as the “Multiturn
Unit.” Singleturn Units are used to operate controls
that make one turn or less to reach final setting.
The Multiturn Unit is used to operate control B only,
since that control may require up to 20 revolutions to
reach final setting.

(3) IMPORTANT PARTS OF THE AUTO-
TUNE SYSTEM.—The names, descriptions, and func-
tions performed by important parts of the Autotune
mechanism are given in the following tabulation.
Numbers that appear in parenthesis after the part
names refer to the parts in figure 4-14.

(«) LINE SHAFT (1).—The line shaft extends
the entire length of the Autotune casting and drives all

TABLE 4-2. FUNCTION OF MULTI-SECTION OUTPUT NETWORK SWITCH 5113

Control “C”
Position S113A* S113B $113C S113D** S113E S113F $113G S113H
1 1 1 OPEN OPEN OPEN OPEN
2 1 2 OPEN OPEN OPEN OPEN
3 1 3 OPEN OPEN OPEN OPEN
4 1 4 OPEN OPEN OPEN OPEN
5 1 5 OPEN OPEN OPEN OPEN
6 1 6 OPEN OPEN OPEN OPEN
7 1 7 OPEN OPEN OPEN OPEN
8 2 7 OPEN CLOSED CLOSED CLOSED
9 2 7 OPEN OPEN OPEN CLOSED
10 2 7 OPEN OPEN CLOSED OPEN
11 2 7 OPEN CLOSED OPEN OPEN
12 2 7 OPEN OPEN OPEN OPEN
13 2 7 CLOSED OPEN CLOSED OPEN

*Operated by the rotation of C125. (Operated when Dial E reads in 0-100 range.) . X . .
**8perated by Control “C.” Switch is closed when Control C is set to any of its 13 positions. As Control is rotated between positions, S113D opens and dis-

ables keying relay K102 thus preventing arcing at other switch contacts.
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FRONT VIEW
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SINGLETURN UNIT MULTITURN UNIT
LUBRICATING INFORMATION
SYMBOL RECOMMENDED
LUBRICANT
————AN-0-6
________ AN -G - 25
_________ AN -G - 10 OR
AN - G - 25
NOTE: SEE MAINTENANCE MANUAL FOR LUBRICATION INSTRUCTIONS
KEY TO SYMBOLS
I1"LINE SHAFT 17 -PAWL SPRING 33 - SWITCH OPERATING ARM
2-SINGLETURN WORM 18- SINGLETURN HOME STOP RING 34-LIMIT SWITCH DRIVE SHAFT SPUR GEAR
3-CAM DRUM DRIVE SPUR GEAR 19- ANVIL . 25-MULTITURN DIAL
4-SLIP CLUTCH WORM GEAR 20-MULTITURN WORM 1 36~ STOP RING DRUM
5-SLIP CLUTCH BAND 21 -MULTITURN HOME STOP CAM - g:xl.a(:aa-mwn. HEEL) (378-PAWL TAIL) (37C-PAWL TOE)
6-SLIP CLUTCH DRUM 22-SLIP CLUTCH BAND -
7-TUNED ELEMENT 23-SLIP CLUTCH DRUM 39~ MULTITURN WORM *2
8-CIRCUIT SEEKING TAP SWITCH 24-TUNED ELEMENT 40-
9- SINGLE TOOTH RACHET 25- IDLER GEAR *| 4
10-CAM DRUM SPUR GEAR 26- IDLER GEAR *2 4
11-CAM DRUM 27-COUNTER DRUM SPUR GEAR 44- COUNTER DRUM DRIVE GEAR
12-STOP RING DRUM 28-COUNTER DRUM Z
2 &y 2 R TR BIAL 45- MULTITURN HOME STOP PAWL
I2-SINGLETURN DIAL u ou 46~ MULTITURN HOME STOP RING
14-1DLER GEAR 30-REAR LIMIT SWITCH SECTION 47-AUTOTUNE MOTOR
15-PAWL (I5A-PAWL HEEL)(5B-PAWL TOE) 31 -FORWARD LIMIT SWITCH SECTION :
16-SINGLETURN HOME STOP PAWL 32-LIMIT SWITCH DRIVE SHAFT 48- CHAIN DRIVE

Figure 4-14. Autotune Mechanism — Mechanical Portion
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the Autotune units. Power is applied to'the shaft from
the motor (47) by means of a chain drive (48).

() SINGLETURN WORM (2).—The single-
turn unit is driven by one worm on the line shaft (1).

CAM DRUM DRIVE SPUR GEAR (3).—
This gear is fastened directly to the slip clutch worm
gear (4) and drives the cam drum spur gear (10)
through the idler gear (14).

(¢) SLIP CLUTCH WORM GEAR (4).—This
gear is fastened to the cam drum drive spur gear (3)
and drives the stop-ring drum (12) through the slip
clutch (6). This gear is driven by the singleturn worm
(2).

(d) SLIP CLUTCH BAND (5).—This band is
driven directly from the slip clutch worm gear (4) and
presses against the slip clutch drum (6).

(¢) SLIP CLUTCH DRUM (6).—The slip
clutch drum, driven by the slip clutch band (5), is
fastened to the stop-ring drum shaft.

(f) TUNED ELEMENT (7).—The tuned ele-
ment, such as a tap switch, a variable capacitor, or a
variometer, is driven directly from the stop-ring drum
shaft.

(g) CIRCUIT SEEKING TAP SWITCH (8).—
This switch is driven by the cam drum shaft and is
phased so that the contacts are in synchronization with
the cams of the cam drums (11) and (38).

() SINGLE TOOTH RATCHET (9).—The
single tooth ratchet, when engaged, drives the cam
drum (11). These ratchets keep the cam drums of the
various units synchronized.

() CAM DRUM SPUR GEAR (10).—The cam
drum spur gear is driven from the line shaft through
gears (2), (3), (4), and (14). The spur gear drives
the cam drum (11) through the single tooth ratchet
).

(;) CAM DRUM (11).—The cam drum con-
sists of twelve cams mounted on a shaft with adjacent
cam slots staggered 30 degrees. These cams are rigid-
ly fastened to the drum. The single tooth ratchet (9)
mounts on the shaft behind the drum and drives the
drum,

(#) STOP-RING DRUM (12).—The stop-ring
drum assembly consists of 12 stop rings mounted on a
shaft with spacers between the rings. The stop rings
are free to rotate but the spacers are keyed to the shaft
so that as one stop ring is rotated, movement of the
ring will not affect the adjacent rings which may have
been previously adjusted. A locking bar, on the dial,
locks the stop rings when adjustment has been com-
pleted. The locking mechanism consists of a bar that
drives a screw to apply pressure to the stack of stop
rings and spacers, thereby, in effect, locking them.

(/) SINGLETURN DIAL (13).—The single-
turn dial is fastened to the stop-ring drum (12) and
enables the operator to adjust the tuned element (7).

The locking bar is located on the front of the dial.

Section IV
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(m) IDLER GEAR (14).—The idler gear trans-
mits power from the cam drum drive spur gear (3) to
the cam drum spur gear (10).

(n) PAWL HEEL (15A).—The pawl heel is
held against the cam drum (11) by the pawl spring
17).

(0) PAWL TOE (15B).—The pawl toe serves
to position the tuned element (7) by dropping into the
stop-ring slot and stopping the stop-ring drum (12)
after the motor (47) reverses and pawl heel (15A) is
in a cam drum slot.

(p) SINGLETURN HOME STOP PAWL (16).
—This pawl limits the rotation of the singleturn unit
to one revolution. The pawl is located on the same
shaft as the pawl (15) and is engaged by the single-
turn home stop ring (18). Referring to the mechanical
portion of the Autotune, the pawl as shown in solid
lines limits the rotation of the stop-ring drum (12) in
the counterclockwise direction. The pawl cannot pivot
further because it bears against the stop-ring drum
(12) at point “B.” The pawl as shown in dotted lines
limits the rotation of the cam drum (12) in a clockwise
direction. The pawl cannot pivot further in this posi-
tion because it bears on the cam drum (11) at point
(QA,’!

(9) PAWL SPRING (17).—The pawl spring
presses the pawl heel (15A) against the cam drum
(11) and when the pawl heel (15A) drops into the
cam drum slot, the pawl spring presses the pawl toe
(15B) against the stop-ring drum (12).

(r) SINGLETURN HOME STOP RING (18).
—This ring, mounted with the other stop rings on the
stop-ring drum (12), is rigidly fastened to the drum.
The home stop pawl (16) engages with this ring to
limit the rotation of the stop-ring drum (12) to one
revolution.

(s) ANVIL (19).—The anvil prevents the mul-
titurn pawl tails (37B) from becoming engaged in the
counter drum (28) ring slots until after the motor (47)
reverses.

(¢) MULTITURN WORM NO. 1 (20).—This
worm drives the stop-ring drum worm gear (41).

(#) MULTITURN HOME STOP CAM (21).
—This cam is mounted with the other cams on the
counter drum (28). It actuates the home stop pawl
(45) to limit the rotation of the stop-ring drum (36) to
20 revolutions.

(v) SLIP CLUTCH BAND (22).—This band,
driven by the worm gear (41) drives the stop-ring
drum (36) through the slip clutch drum (23).

(w) SLIP CLUTCH (23).—This clutch, similar
to (6); is driven by the slip clutch band (22) and is
fastened to the stop-ring drum shaft.

(x) TUNED ELEMENT (24).—This frequency
determining element is coupled directly to the stop-
ring drum (36).
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Figure 4-15. Singleturn Autotune Unit (Type 96J)— Figwre 4-16. Singloturn Auvtotume Unit (Type 96J)—
Left Side View Right Side View

Singleturn Autotune Units Operate Controls “A", “C”, “D”, and *“‘E".
Unit No. 564080 Is Used to Operate Control ‘A",
Unit No. 564060 Is Used to Operate Control “C”.
Unit No. 564070 Is Used to Operate Control “D”.
Unit No. 564050 Is Used to Operate Control “E".

Figure 4-17. Multiturn Auvtotune Unit (Type 96K)— Figure 4-18. Multitum Autotune Unit (Type 96K)—
Left Side View Right Side View

Multiturn Autotune Unit No. 564090 Is Used to Operate Control “‘B"'.
Replacement Parts for the Autotune Are Listed in Table 5-7, Section V
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IDLER GEAR NO. 1 (25).—This gear and
gear (26) link the counter drum (28) to the slip
clutch spur gear (44) which is fastened to the stop-
ring drum (36).

(y) IDLER GEAR NO. 2 (26).—This gear and
idler gear No. 1 (25) link the counter drum (28) to
the slip clutch spur gear (44).

COUNTER DRUM SPUR GEAR (27).—
This gear drives the counter drum (28).

COUNTER DRUM (28).—This drum con-
sists of eleven cams with spacers between them. Like
the stop-ring drums (12) and (36), the spacers are
keyed to the shaft so that movement of one cam will
not disturb adjacent cams. A spring on the rear of the
counter drum loads the stack of cams axially so that the
rings will not turn too easily.

(z) TURN COUNTER DIAL (29).—This dial,
numbered from 0 to 20, indicates the number of turns
the Multiturn unit has made.

(22) REAR LIMIT SWITCH SECTION (30).
—This switch, actuated by the operating arm (33),
is normally held in the operated position. During the
first part of the Autotune cycle, this switch opens, dis-
abling the keying and dynamotor input relays. As the
Autotune cycle nears completion, the operating arm
(33) recloses the switch, turning off the motor (47) by
restoring the motor torque retainer resistor to the cir-
cuit and restoring the coil circuits of the keying and
dynamotor input relays.

(66) FRONT LIMIT SWITCH SECTION
(31).—This switch, normally closed, provides a hold-
ing circuit for the motor control relay. When the limit
switch operating arm (33) opens the switch, the cir-
cuit seeking tap switch breaks the operating circuit of
motor control relay K101, the unoperated position of
which reverses the motor, thereby returning the limit
switch operating arm to the original position, com-
pleting the cycle.

(¢c) LIMIT SWITCH DRIVE SHAFT (32).—
This shaft is driven by the gear (34) from the line
shaft (1). The screw thread on the shaft moves the
switch operating arm forward or backward between
the limit switch sections (30) and (31). On either end
of the screw are cams which limit the travel of the
switch operating arm (33).

(dd) SWITCH OPERATING ARM (33).—

This arm is driven by the threaded drive shaft (32)
and controls limit switches (30) and (31).

LIMIT SWITCH DRIVE SHAFT SPUR

GEAR (34).—This gear, driven by the stop-ring drum

spur gear (42) drives the limit switch drive shaft (32).

(ee) MULTITURN DIAL (35).—This dial

with locking bar enables the operator to adjust the

stop-ring drum (36) to any desired operating fre-
quency within the range of the equipment.

(ff) STOP-RING DRUM (36).—Same as Stop-
Ring Drum, item (12).

Section IV
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(gg) PAWL HEEL (37A).—The pawl heel is
held against the cam drum (38) by the pawl spring
(40).

(bh) PAWL TAIL (37B).—The pawl tail, when
allowed to engage the counter drum (28) ring slot by
the movement of the anvil (19) selects the revolu-
tion in which the tuned element (24) will be pcsi-
tioned.

(i) PAWL TOE (37C).—The pawl toe serves
to position the tuned element (24) by dropping into
the stop-ring slot and stopping the stop-ring drum
(36).

(k£) CAM DRUM (38).—Same as Cam Drum,
item (11).

(/) MULTITURN WORM NO. 2 (39).—This

worm drives the cam drum (38) through the single
tooth ratchet (9).

(mm) PAWL SPRING (40).—This spring is
similar to (17).

(nn) STOP-RING DRUM WORM GEAR
(41).—This gear, powered from the line shaft (1) by
the worm (20), drives the stop-ring drum (36)
through the slip clutch (23).

(90) STOP-RING DRUM SPUR GEAR (42).
—This gear is fastened to the stop-ring drum worm
gear (41) and drives the limit switch drive shaft (32)
through the gear (34).

(pp) CAM DRUM WORM GEAR (43).—This
gear, powered from the line shaft (1) by the worm
(39) drives the cam drum (38) through the single
tooth ratchet (9).

(949) COUNTER DRUM DRIVE GEAR (44).
—This gear, fastened to the slip clutch drum (23)
drives the counter drum. (28) through the idler gears
(25) and (26) and gear (27).

(rr) MULTITURN HOME STOP PAWL (45).
—This pawl, actuated to either position shown by the
home stop cam (21), engages the projection on the
home stop ring (46) to limit the rotation of the stop-
ring drum (36) to 20 revolutions. This pawl is mount-
ed on the same shaft as the pawl (37).

(ss) MULTITURN HOME STOP RING (46).
—This ring is engaged by the pawl (45) and is mount-
ed on the stop-ring drum (36). The dotted outlines of
the home stop ring (46) and pawl (45) show the
stop-ring drum (36) in the limit of rotation in the
counterclockwise direction. The other position shows
limit in the clockwise direction.

(##) AUTOTUNE MOTOR (47).—The Auto-
tune motor is a d-c shunt wound reversible type and
applies power to the line shaft (1) through the chain
drive (48).

(»#) CHAIN DRIVE (48).—The chain drive
transmits power from the Autotune motor (47) to the
line shaft (1) and consists of a driving pinion coupled
to a driven sprocket by a chain.
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Figure 4-19.

Auvtotune Casting

(See Table 5-7, Section V, for list of replaceable parts)

(See Table 5-7, section V, for list of replaceable
parts.)

b. ELECTRICAL CHARACTERISTICS.—The fol-
lowing electrical components are used in conjunction
with the Autotune System as a source of motive power
and for electrical control of the mechanical functions.
Interconnection of these electrical parts is shown in
figure 4-20.

(1) AUTOTUNE MOTOR B101.—The Auto-
tune motor operates from the 28 volt direct current
power source and is controlled by the limit switches,
S111 and S112, and motor control relay, K101.

(2) MOTOR CONTROL RELAY K101.—K101
is energized through the contacts of the keying relay,
K102, the “LOCAL-REMOTE” switch, S107, the
“CHANNEL” selector switch, S108, and the circuit

seeking tap switch §109, to ground (Br. Earth). Th
holding circuit for the relay is through contacts 5 ans
6 of motor control relay K101 and the contacts of
front limit switch ‘section, $112. When operated,
motor control relay K101 disables keying relay K102
and dynamotor input relay K2703 preparatory to the
release of rear limit switch section S111.

(3) KEYING RELAY K102.—When K102 is
operated during periods of transmission, it prevents
false operation of the Autotune System by opening the
circuit to motor control relay K101. The energizing
circuit is through the “EMISSION” control circuits;
that is, the *““TEST” switch, S104, the Throttle Switch
Jack J101, the “MICROPHONE” Jack J102, or the
“KEY” jack J103.

(4) LOCAL-REMOTE SWITCH S107.—This
switch provides for selection of control either from the

REMOTE @ SI107

LOCAL ¢*

KIOl = MOTOR CONTROL RELAY
KIO2 - KEYING RELAY
K2703 - DYNAMOTOR INPUT RELAY

K102
R <} a®
'ﬂ:-
' b 2353 o
é 2 w 3= ] :
& | r—gEL'l
S—ol® I
e
S108 ) o2 )
?7 M o
KIO1
e 4
—— —
BIO! — AUTOTUNE MOTOR RII5 — MOTOR TORQUE RETAINER RESISTOR  Siil = REAR LIMIT SWITCH SECTION

SI07 - LOCAL -REMOTE SWITCH
S108 - CHANNEL SELECTOR SWITCH
S109 - CIRCUIT SEEKING TAP SWITCH

S112~- FORWARD LIMIT SWITCH SECTION
S113D - KEYING INTERLOCK SWITCH

Figure 4-20. Electrical Portion of Autotune System
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front panel of the transmitter or from the remote con-
trol unit. The switch is located on the transmitter panel
and is designed for manual operation only.

(5) CHANNEL SELECTING SWITCH S108.—
This switch permits the selection of any one of ten
high-frequency Autotune channels, one low-frequency
channel and “MANUAL” tuning of the transmitter. It
completes the circuit to ground (Br. Earth) necessary
for the operation of the motor control relay K101.

(6) CIRCUIT SEEKING TAP SWITCH S109.—
This switch is driven by the Autotune motor, B101,
through a worm and spur gear arrangement. The cir-
cuit seeking tap switch, $109, completes the circuit
necessary for the operation of the motor control relay,
K101. Of the 12 circuits connected to the circuit seek-
ing tap switch, S109, 11 are grounded (Br. Earthed)
at all times. The operation of motor control relay
K101 connects front limit switch section S112 in the
circuit, preventing seeking switch $109 from finding
the circuit selected by “CHANNEL” selecting switch
$108 until after the limit switch operating arm reaches
and operates front limit switch section S112.

In the AN/ART-13B, S109 is comprised of two wafer
decks, the first one as described above and performing
the functions already outlined; and a second wafer
(single-pole 10-position) whose function is to select the
required crystal(s) for each of the ten high frequency
channel positions, when using crystal-controlled opera-
tion. This selection is accomplished by switching pri-
mary power, in turn, to each of the crystal relays (K801
through K810) as the “CHANNEL” switch and $109
move to the desired high frequency channel. Further
selection of crystals is determined by the “A-B” switch.

(7) REAR LIMIT SWITCH SECTION S111.—
S111 is normally held in the operated position to com-
plete the circuit necessary for the operation of keying
relay, K102 and dynamotor input relay K2703. When
released by the limit switch operating arm, contacts
2 and 3 of the rear limit switch section, S111, short
motor torque retainer resistor R115 out of the circait
preparatory to the release of motor control relay
K101. The return of the limit switch operating arm to
the original position opens contacts 2 and 3 of rear
limit switch S111, placing motor torque retainer re-
sistor R115 again in the circuit, thereby stopping
Autotune motor B101.

(8) FRONT LIMIT SWITCH SECTION S112.—
The normally closed contacts of S112 complete the
holding circuit for motor control relay K101 through
contacts 5 and 6 of K101. When the front limit switch
section, S112, is operated by the switch operating arm,
allowing circuit seeking tap switch $109 to find the
circuit position selected by “CHANNEL” selecting
switch §109, the operating circuit for motor control
relay K101 is broken allowing K101 to release. The
return of motor control relay K101 to the unoperated
position reverses the direction of rotation of the Auto-
tune motor, B101.

(9) KEYING INTERLOCK SWITCH S113D.—

Section IV
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This switch is operated by the “ANTENNA TUNING
—COARSE,” control C, and prevents the operation of
the keying relay, K102, between settings of control C
when “LOCAL-REMOTE” switch §107 is in the “LO-
CAL” position.

¢. OPERATION CYCLE OF AUTOTUNE MECH-
ANISM.—The Autotune system consists of one Multi-
turn unit and several Singleturn units (see figs. 4-15,
4-16, 4-17, 4-18, and 4-19) which are driven by a re-
versible motor through a line shaft. The Multiturn
unit may be set up to select any dial setting in a con-
tinuous range of 7200 angular degrees (20 turns or
revolutions) of dial rotation.

Note
One revolution of the dial is equal to 360
angular degrees of rotation. The Singleturn
units may be set up to select any dial setting
from 0 to 360 degrees of rotation (a single
turn or revolution).

(1) The drawings of the electrical and mechani-
cal portions of the Autotune, figure 4-20 and figure
4-14, should be referred to in connection with the
following description of the operational sequence.
The drawings show the Autotune mechanism in the
rest position at the completion of the operation cycle.

(2) The following sequence of operations, listed
in order, represents the complete Autotune cycle:

(2) The operator turns the CHANNEL selector
switch S108, to the channel desired.

(6) This places a ground (Br. Earth) on the
motor control relay, K101, through the circuit seek-
ing tap switch, S109, the “CHANNEL” selector
switch, S108, the “LOCAL-REMOTE” switch, S107,
and the contacts of the keying relay, K102. With the
keying relay, K102, in the normal or unoperated
position, the motor control relay, K101, will operate
and energize the Autotune motor, B101. The motor
control relay, K101, is then kept energized by the
circuit through contacts 5 and 6 and the limit switch
section, S112. The operation of motor control relay,
K101, disables the keying relay K102.

(¢) The motor, B101, drives the line shaft (1)
in a forward direction causing all the cam drums and
stop-ring drums to rotate in a counterclockwise direc-
tion and the multitucn unit counter drum to rotate in a
clockwise direction.

(d) The switch operating arm (33) moves out
from the rear limit switch section, S111 and moves
toward the forward limit switch section S112. Con-
tacts No. 1 and No. 2 of the rear limit switch section,
S111, open, keeping keying relay K102 and dyna-
motor input relay K2703 disabled when the motor
control relay, K101, opens. Contacts No. 2 and No. 3
of the rear limit switch section short motor torque
resistor R115 out of the circuit preparatory to the
release of motor control relay K101.

(¢) The forward limit switch section, S112,
opens and the motor continues to run until the open
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segment of the circuit seeking tap switch, $109, is
positioned opposite the contact upon which the chan-
nel selector switch has been set by the operator.

(f) As the open segment of the seeking tap
switch, $109, comes to the contact of the channel se-
‘lected, the synchronized cam drums are at the position
where the pawl heels (15A and 37A) of the channel
selected have just dropped into their respective slots
in the cam drums.

(gﬁ Since the holding circuit has been re-
moved, the motor control relay, K101, opens, causing
the polarity of the voltage on the armature to be re-
versed. The motor reverses direction of rotation.

(b) After the motor reverses, allowing the cam
drums to fully engage their respective pawl heels, the
switch operating arm moves toward the rear, allowing
the forward limit switch section, S112, to reclose.

(7) As the motor continues to run in a reverse
direction, the stop-ring drum (12) of the singleturn
unit rotates and when the slot on the stop ring of the
channel selected is adjacent to pawl toe (15B) the
pawl toe drops into the slot. The pawl toe stops the
tuned element (7) at the predetermined position and
the clutch slips until the Autotune cycle has been com-
pleted.

(7) Also, as the motor runs in the reverse direc-
tion, the counter drum (28) of the multiturn unit re-
verses direction of rotation thereby rotating the anvil
(19) out from under the pawl tail (37B) and when the
slot of the cam on the counter drum, of the channel
selected, is adjacent to the pawl tail (37B), the pawl
tail drops into the slot and selects the revolution in
which the tuned element (24) will be positioned.

(k) As soon as the slot in the proper stop ring
of the stop-ring drum (36) is adjacent to the pawl toe
(37C) the pawl toe drops into the slot. This stops the
tuned element (24) at the preselected position and
the clutch (23) slips until the Autotune cycle has been
completed.

(/) As the motor continues in the reverse direc-
tion, the switch operating arm moves back against the
rear limit switch section, S111, opening contacts No.
2 and No. 3 of S111.

(m) Contacts No. 2 and No. 3 of the rear limit
switch section upon opening remove the short across
the motor torque retainer resistor, R115, which stops
the motor by allowing just enough current to flow
through the armature of motor B101, to provide a
position retaining torque to the Autotune units.

() The contacts No. 1 and No. 2 of the rear
limit switch section, S111, close permitting the carrier
to be turned on. The Autotune cycle is now complete.
The carrier control circuits and Autotune control cir-
cuits are interlocked so that the Autotune will not
operate when the carrier is on and the carrier cannot
be turned on while the autotune system is in operation.

4. FUNCTIONS PERFORMED BY THE AUTO-
TUNE SYSTEM.—The entire Autotune System util-
izes one multiturn Autotune mechanism and four

Section IV
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singleturn Autotune mechanisms to automatically
operate transmitter controls “A,” “B,” “C,” “D,” and
“E.” Control “B” requires the use of a multiturn mech-
anism as this dial may be rotated through 20 complete
revolutions. Other controls are operated by the single-
turn mechanisms.

(1) Functions performed by each Autotune unit
are described in the following paragraphs. Each of the
five individual Autotune units are referred to by the
same letter that is used to designate the control on the
panel of the transmitter; for example, Autotune unit
“A” is used to operate control “A” etc.

(2) AUTOTUNE UNIT “A.”—This unit is a
singleturn mechanism that operates control knob “A”
to accomplish the following:

(2) Selects high or low frequency oscillator.

(6) Selects high frequency oscillator range.

(c) Selects multiplier range.

(d) Operates Autotune circuit seeking switch
S$109.

The above functions are performed by means
of directly operated and cam operated switches which
are located in the multiplier chassis and in the high
frequency oscillator chassis. Range of first multiplier
stage is controlled by the switch wafer nearest to Auto-
tune Unit “A.” Range of second multiplier stage is
controlled by switch wafer farthest from Autotune
Unit “A.” A cam operated multi-contact switch selects
either low or high frequency oscillator and actuates
relay K105 to select correct output circuit for power
amplifier stage. Another cam operated switch closes
the cathode of the second multiplier stage when that
stage is required. The one remaining cam is star
shaped and is used to actuate a switch located in the
adjacent high frequency oscillator casting; this switch
being used to select desired high frequency oscillator
range.

(3) AUTOTUNE UNIT “B.”—This unit is a
multiturn mechanism that operates control knob “B”
to accomplish the following:

(@) Fine tuning of high frequency oscillator.
(6) Fine tuning of both multiplier stages.

The above functions are performed by moving
the tuning slugs in inductors L101, L105 and L106.
These three inductors are located on the high fre-
quency oscillator casting and are ganged so that they
are all operated simultaneously by control knob “B”
or Autotune unit “B.”

(4) AUTOTUNE UNIT “C.”—This unit is a sin-
gleturn mechanism that operates control knob “C” to
accomplish the following:

(2) Coarse selection of inductance for antenna
tuning circuits (in transmitter).

(6) Coarse selection of capacity for antenna
tuning circuits (in transmitter).

These functions are performed by operation

of the multi-element network switch sections S113B,

S113C, and S113E. The switch is operated directly by
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control “C” or Autotune Unit “C.” In the first posi-
tion of the switch all of the inductance L113 is in
the circuit and when position seven is reached, the
inductance L113 is completely shorted out. L113 re-
mains shortened out in positions seven through 13.
Between positions seven and eight, a switch operates
to cut in ceramic padding capacitors, various combina-
tions of which are used in positions eight through 13.
In addition a small inductance L114 is connected
across variometer L112 in position 13 by operation
of one of the switch arms. A star cam on the same net-
work switch shaft operates switch $113D that disables
the r-f portion of the complete transmitter by prevent-
ing the operation of keying relay K102 when control
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knob is between switch settings.

(5) AUTOTUNE UNIT “D.”—This unit is a
singleturn mechanism that operates control knob “D”
to accomplish the following: operates variometer
L112 to provide fine inductance tuning of the antenna
circuit.

(6) AUTOTUNE UNIT “E.”—This unit is a
singleturn mechanism that operates control knob “E”
to accomplish the following: operates variable capaci-
tor C125 and switch section S113A to provide fine
control of capacitance in the antenna loading circuits
(in transmitter). Operation of switch section S113A
connects a fixed capacitor C124 in parallel with varia-
ble capacitor C125 to extend the range.

SECTION V
MAINTENANCE

IMPORTANT

Periodic inspections prescribed herein repre-
sent minimum requirements. If because of
local conditions, peculiarities of equipment,
or abnormal usage they are found insufficient
to assure satisfactory operation of the equip-
ment, local authorities should not hesitate to
increase their scope of frequency.

1. INSPECTIONS.

In order to insure dependable operation, the equip-
ment must be briefly inspected before each flight. More
thorough inspections are required daily and after an
interval of 100 hours of operation. Detailed pro-
cedures for each type of inspection are presented in
the following paragraphs. :

a. PRE-FLIGHT INSPECTION.—The radio trans-
mitting equipment shall be given a rapid visual and
operating inspection in accordance with the fol-
lowing:

(1) Inspect antenna for proper security and ten-
sion. Check condition of shock links and antenna
wire, cleaning if dirty and replacing if defective. Clean
insulators and replace if cracked or chipped.

(2) Make a visual check for proper security of
all set components.

(3) Turn on the liaison receiver.

(4) Place EMISSION switch on “VOICE” with
LOCAL-REMOTE switch on “LOCAL”. In Model
AN/ART-13B, the VFO-XTAL switch should be set
at VFO or XTAL, depending on the type of operation
desired.

(5) Place CHANNEL switch on a position corre-
sponding to one of the frequencies to be used on the
mission.

(6) When the cycle is completed, check the set-
tings of controls “A,” “B,” “C,” *“D,” and “E” against
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readings on the transmitter chart with the indicating
mark on “B” previously set so that the zero line is
directly above the dial.

(7) Make sure the microphone selector switch is
in the position corresponding to the type of micro-
phone to be used.

(8) Be sure the meter switch is on “P.A. PLATE”
and the power level switch is on “OPERATE.”

(9) Place EMISSION switch on “CW” and close
TEST switch. The plate current should read in the area
marked “P.A. PLATE.”

(10) Place the meter switch on “P.A. GRID.”
The meter should read in the area marked “P.A.
GRID.” Release “TEST” switch and place the meter
switch on “P.A. PLATE”. In Model AN/ART-13B,
when “XTAL” operation is used, the P.A. GRID read-
ing will be lower than for “VFO” operation. Normal
meter indication will be just under the area marked .
“P.A. GRID”.

(11) Place “EMISSION” switch on “MCW.”

(12) Listen in the sidetone circuit and close
“TEST” switch. The receiver hiss should stop and the
sidetone signal should be heard. The plate current
should be in or near the area marked “MCW.” Re-
lease ““TEST” switch.

(13) Place “EMISSION” switch on “VOICE.”
Press the microphone button. The plate current should
read about 20 or 30 higher than on “CW.” Speak or
whistle into the microphone. The plate current should
read near the area marked “MCW,” and may read full
scale on loud signals.

(14) Check the ¢ontrol settings, “P.A. GRID”
current and “P.A. PLATE” current on “CW” for each
of the other channels it is desired to use on the mis-
sion. Connect the proper number of sections of the
shunt capacitor for the channels requiring them as
indicated on the chart. (See par. 6.6.(2) ( jf) of sec. I1.)
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b. DAILY INSPECTION.—The radio transmitting
equipment shall be given a thorough visual and opera-
tional inspection in accordance with the following:

(1) Inspect as directed in paragraph 1.2.(1) and
(2), this section. In addition check all interconnecting
cables and wires. Be sure all cable plug locking rings
are tight and tie wired in place.

(2) Check the connections to the receiver, an-
tenna, ground, and loading unit, making certain the
spring connector terminals are making good contact
with the wires.

(3) OPERATIONAL CHECK OF AUTOTUNE
OPERATION.

(2) Place the power level switch in “TUNE”
position and “EMISSION” switch in “VOICE” posi-
tion.

(b) Beginning with channel 1, operate “CHAN-
NEL” selector switch to each of the 10 high-frequency
channels that are tuned. As each autotune cycle is com-
pleted, check the positions of the controls against the
original settings as shown on the chart with the indi-
cating mark on control B previously set so that the
zero line is directly above the dial.

(¢) Having checked the positioning of the high-
frequency channels in use, operate “CHANNEL”
switch to “L. FREQ.” position.

(d) When the autotune cycle has been.com-
pleted, control A should come to rest on position 13
and control C on 8.

(e) Assuming that autotune positions are cor-
rect for the tuned channels, operate “CHANNEL”
switch to “MANUAL” position. “MANUAL” opera-
tion is possible only in Model AN/ART-13A and
“VFO” operation of Model AN/ART-13B. “XTAL”
operation of the latter model utilizes only autotune
selection.

(f) When the autotune cycle has been com-
pleted, check the operation of all controls. Each con-
trol should move freely to permit transmitter tuning
without disturbing the positions of the autotune stop
rings.

(4) CHECK OF POWER CONTROL, R-F AND
AUDIO CIRCUITS.

(@) Operate “LOCAL-REMOTE” switch to
“LOCAL” position and “EMISSION” switch to “CW”’
position.

(b) Rotate the meter switch to the “P.A.
PLATE” position.

(¢) Close “TEST” switch.

(@) Check the power amplifier plate reading on
the meter. The meter should indicate within the “CW”
portion of the meter scale.

(e) If the meter does not indicate a “P.A.
PLATE” meter reading within the “CW” portion of
the scale, some adjustment of the output loading may
be necessary. Before attempting to readjust the output
circuit for proper loading for the particular channel
upon which the transmitter is operating, check the
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operation on the other tuned autotune channels by
operating “CHANNEL" switch.

() If all meter readings are off in the same
direction, that is, if all readings are too high or if
all readings are too low, check the battery voltage by
operating the meter switch to “BATTERY-VOLT-
AGE” position.

(g) If the battery voltage is much higher or
lower than the voltage was at the time the tuning
adjustments were made and the autotune stop rings
locked, the power amplifier plate meter reading will be
somewhat different than the original reading. No ad-
justment of the output tuning controls should be at-
tempted if the tuning adjustments were originally
made with normal supply voltage.

(b) Check the keying by operating the tele-
graph key and listening to the keyed signal in the
headphones. The transmitter should key cleanly and
without noticeable chirp at speeds up to thirty words
per minute.

() Release the telegraph key and operate
“EMISSION” switch to “MCW” position.

(7) Close “TEST” switch.

(#£) Check the “P.A. PLATE” meter reading on
the meter. The meter should indicate within the
“MCW?” portion of the meter scale.

(/) Release “TEST” switch and listen in the
earphones.

(m) Operate “EMISSION” switch to “VOICE”
position.

(#) Press the “PUSH-TO-TALK” button on
the microphone and check the “P.A. PLATE” meter
reading. It should read about 20 or 30 higher than on
“Cw.”

(o) Speak or whistle into the microphone and
check the swing of the needle of the meter. The
needle should swing up to the *“MCW” portion of the
meter scale, or slightly beyond, on voice peaks.

(p) Check operation of the speech amplifier by
listening to the sidetone amplifier output while speak-
ing into the microphone.

When operation from Lhe transmitter panel has
been checked, the procedure outlined below should
be followed to check remote operation:

(q) Operate “LOCAL-REMOTE” switch to
“REMOTE” position.

(r) Operate the “EMISSION” selector switch
on the remote control unit to “VOICE” position.

(s) Following the procedure outlined for check-
ing the autotune system from the transmitter panel,
check operation and positioning of the dials when us-
ing remote “CHANNEL” switch. The position of the
controls for a given autotune channel selected with the
remote control unit should correspond to the position
of the controls when the autotune channel is selected
with the transmitter panel switch. For “XTAL” opera-
tion of AN/ART-13B from the remote position, using
two crystals on one or more of the ten high frequency
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channels, the remote “A-B” switch must be operated to
select the desired crystal. With the CHANNEL switch
of the remote control in “L.FREQ.” position, only one
of the low crystal frequencies is available, depending
on the setting of the 4-position low frequency selector
switch on the CDA-T unit.

(#) Using a'microphone at the remote position,
check the ttansmitter control by operating the “PUSH-
TO-TALK” button on the microphone. Also check
the condition of the audio lines from the control unit
to the transmitter by speaking into the microphone
and checking the kick of the needle of plate meter.
Voice peak readings should correspond to reading
obtained when checking the modulation at the trans-
mitter panel.

(#) Operate the “EMISSION’’ switch to “CW”’
position and momentarily operate the key on remote
control unit. Check the keying by listening to the
sidetone.

(v) Operate the “EMISSION” switch to
“MCW” position and check “P.A. PLATE” by ob-
serving plate meter. Check the keying by listening to
the sidetone.

(w) If the above checks reveal erratic or ab-
normal operation, the tubes should be carefully
checked. Tube failure is probably the most common
cause of transmitter failure. The most dependable
method of checking the tubes and finding the defective
tube is to replace the tubes, one at a time, with tubes
known to be in good condition.

(x) In order to gain access to the tubes and
other components, the transmitter cover must be re-
moved. This can be done by inserting a coin or a screw
driver in the holddown screws, making a half turn
counterclockwise and lifting off the cover.

¢. 100-HOUR INSPECTION.—The radio transmit-
ting equipment shall be given a thorough and search-
ing visual and operating inspectionin accordance with
the following:

(1) Inspect as directed in paragraph 1.5.(1) and
(2) in this section. Remove and disassemble all plugs
and inspect wires for breaks and loose wires at the
plugs. Inspect all cables.

(2) PREPARATION FOR INSPECTION.—Re-
move the transmitter, dynamotor unit, and antenna
loading unit as follows:

(@) To remove the transmitter loosen the wires
from the five terminals on the left hand end of the
transmitter and also remove the three electrical plugs.
Remove the safety wire from and loosen the locking
knobs located on the front edge of the transmitter by
turning them counterclockwise. Slide the transmitter
forward approximately two inches and lift off the
mounting.

(4) To remove the dynamotor, remove the two
electrical plugs and remove the safety wire from the
locking knobs. Loosen the knobs by turning counter-
clockwise until the clamps rotate a fraction of a turn
and the base plate is released.
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(¢) To remove the antenna loading unit, re-
move all wires and plugs. Loosen the four snap slides
and remove the unit.

(3) TRANSMITTER INSPECTION.—Remove
the cover from the transmitter and inspect the interior
for loose leads, corrosion, or other obvious defects.
Clean out all dust and dirt, particularly around iso-
lanite bushings, standoff feed through insulators, etc.
Check all tubes for proper seating, and check plate
leads and tube locking clamps for tightness. Inspect |
all relay contacts.

(4) DYNAMOTOR INSPECTION.—Remove
the dynamotor end covers, and using compressed air,
blow out all carbon dust and copper dust from the
commutator and surrounding surfaces. Inspect the
brushes and commutators for wear and replace the
brushes if they are shorter than 1/4 inch. Clean the
commutators with carbon tetrachloride and a cloth.
Smooth the commutators with 00 sandpaper if they
are rough. No lubrication of the dynamotor bearings
is necessary. The bearings are sealed for the life of the
unit. Remove the bottom plate and inspect the relay
contacts for pits and burrs. Remove the fuse cover and
inspect the fuse for corrosion. Replace the end covers.

(5) ANTENNA LOADING UNIT.—Remove all
dust and dirt. Inspect switch contacts and remove any
corrosion found.

(6) REINSTALLATION.—Reinstall the trans-
mitter, dynamotor unit, and antenna loading unit on
their mounts. Connect all electrical plugs and wires
and replace all screws. Safety wire the transmitter and
dynamotor units and all connecting plug locking
rings. To prevent corona discharge from the antenna
leads, do not allow any sharp ends of the leads to pro-
ject from the binding post terminals. Make sure proper
spacing is provided between all antenna wires and
ground.

(7) Make operational check as directed in para-
graph 1.5.(3) and (4) in this section.

2. TROUBLE SHOOTING IN THE PLANE.

When symptoms of unsatisfactory operation are
noted, certain observations and simple tests can usual-
ly be performed to quickly determine the approximate
location and nature of the fault. By first looking for the
most common causes of transmitter failure and then
correcting those faults that only require repair or re-
placement of easily accessible items, the need for
removing the equipment from the aircraft can be
avoided. Therefore, the trouble-shooting procedure
given in the following paragraphs and in table 5-1,
may be performed while the equipment is installed in
the plane and does not require any specialized knowl-
edge of the internal circuits of the equipment. If it is
found that the fault cannot be corrected by these simple
procedures, the major unit in which the trouble is
located may be removed so that more involved trouble-
shooting methods may be applied at the repair station.
Trouble-shooting methods for faults of the type that
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can only be corrected at the repair station are given
in paragraph 3 and table 5-2, this section.

«. SIMPLIFIED TROUBLE SHOOTING ON IN-
STALLED EQUIPMENT.—The more common causes
of transmitter failure, that are most easily corrected,
are as follows:

(1) Loose connection at plug on one or more
of the interconnecting cables or antenna leads.

(2) No power available at the 28-volt d-c power
lines in the plane, caused by loose connections or open
circuit breaker in the power line.
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(4) Faulty tubes.

(5) Worn brushes in the dynamotor.

(6) Protective overload relays on the Dynamotor
Power Unit have opened because of an overload some-
where in the equipment.

Whenever any of the above faults occur, pe-
culiarities in the performance of the equipment will
generally be noted. If these peculiarities or symptoms
are recognized as being caused by a particular fault,
the problem of locating the fault is immediately solved.
Table 5-1 has been prepared to show the symptoms
produced by these more common causes of failure.
Location of the fault, as well as the remedy to be

(3) Blown fuse in the equipment.

TABLE 5-1.

applied, is given in each instance.

TROUBLE SHOOTING ON INSTALLED EQUIPMENT

Faults That Prevent Operation of Entire Equipment

Symptoms

Probable Cause of Trouble

Remedy

1. Equipment will not
operate when turned
on.

la.

1b.

lc.

1d.

If red indicator lamp is on, but dyna-
motor does not operate when EMIS-
SION switch is set to CW or MCW,
then overload relay on dynamotor
unit may be open, or dynamotor
brushes may be worn out.

If red indicator light is off, LOCAL-
REMOTE switch may be set to “RE-
MOTE” position. Transmitter can-
not be turned on or off at transmitter
panel when switch is in “REMOTE"”
position.

If red indicator lamp is off, and LO-
CAL-REMOTE switch is in LOCAL
position, then the transmitter over-
load relay (and possibly the dyna-
motor overload relay as well) may
be open.

If red indicator lamp is on and dy-
namotor operates but no R-F output
is obtained, see Symptom No. 4.

2. Red indicator light 2a. Loose connection at plugs U-10/U,
or dynamotor will U.9/U, U-8/U, U-7/U or U-6/U.
not operate even
after overload relay 2b. No power available at 28 volt D.C.
“RESET” buttons on power line to which equipment is
Dynamotor Unit connected.
have been pressed.

EMISSION switch
must be in CW or
MCW position when 2c. Broken wire or loose connections in

this symptom is
checked. If equip-
ment operates mo-
mentarily when
“RESET"”’ buttons
are pressed, see
Symptom No. 3.

2d.

interconnecting cables.

If trouble is not located in items:

mentioned above, the fault is prob-
ably in either the Dynamotor Power
Unit or in the transmitter unit.

la.

1b.

1c.

1d.

2a.

2b.

2c.

2d.

Reset overload relay on dynamotor unit by pressing button
marked “DYNA-RESET.” If dynamotor starts momen-
tarily and overload relay opens again, see Symptom No.
3. If dynamotor does not start, remove end cover and
check brushes and commutator. Brushes that are worn
down to 1/4” or less in length, should be replaced. Cop-
per dust on commutator should be blown out with air
stream. Commutator may be cleaned with carbon tetra-
chloride and a cloth; never use emery cloth. If dyna-
motor does not start, see Symptom No. 2.

Set LOCAL-REMOTE switch to “LOCAL” position. If
transmitter still will not operate and red indicator light
is still off, see Cause No. 1c.

Reset both overload relays on dynamotor unit by pressing
buttons marked ““TRAN. RESET” and “DYNA. RESET.”
If red indicator lamp turns on momentarily and then goes
out again, see Symptom No. 3. If lamp does not turn on
at all, see Symptom No. 2.

Remedy opposite Symptom No. 4 should be applied.

Check plug connections to be sure all are making good
contact.

Note whether other equipment connected to same power
line will operate. If other equipment operates, check for
loose connection at points where AN/ART-13A equip-
ment connects to the power line. Check circuit breakers
in power line.

Examine all interconnecting cables for broken wires and
loose connections at the plug terminals.

Replace Dynamotor Power Unit. If replacement of this
unit does not correct the fault, then Transmitter Unit
should be replaced and defective transmitter is to be
sent to repair station.
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TABLE 5-1. TROUBLE SHOOTING ON INSTALLED EQUIPMENT (Cont'd)
Faults That Prevent Operation of Entire Equipment (continued)
Symptoms Probable Cause of Trouble Remedy
3. Dynamotor or red 3a. Equipment is drawing excessive cur- 3a. Turn off equipment. Remove cover of transmitter and

4.

indicator lamp only
operates momentari-
ly when overload re-
lay “RESET”’ buttons
are pressed, and then
relays open circuit
again when button
is released.

No R-F power out-
put on any frequency

range. Transmitter
is not radiating a
signal when tele-

graph key or micro-
phone switch is
closed. No voice or
tone is heard in
headset. Antenna
current is zero and
P.A. GRID current
is approximately
zero. Red indicator
light is on and dyna-
motor operates. IM-
PORTANT: CALI-
BRATE - TUNE -
OPERATE switch
must be in OPER-
ATE position to ob-
tain full R-F power
output.

. Pilot’s Control Unit

will not turn equip-
ment on or off but
equipment can be
operated on and off
by using Control on
the transmitter
panel.

3b.

3c.

3d.

4a.

4b.

4c.

4d.

5a.

sb.

5c.

rent due to a defective tube.

Excessive current due to short circuit
or defective part in Pilot’s Control
Unit.

Excessive current due to short circuit
or defective part in Antenna Load
Unit. NOTE: This condition cannot
occur if control “A” is set to a posi-
tion other than 13 (L.F.). Thus, if
control ““A” was set to any of the
other 12 positions when the short
circuit occurs, disregard this cause.

Excessive current due to short cir-
cuit or defective part in Transmitter
or Dynamotor Power Unit.

Control “C” is set between two of
the numbered positions.

Fuse in 400 volt plate and screen sup-
ply circuit may have blown. Fuse is
located in retainer on front of Dyna-
motor Power Unit. Spare fuse is pro-
vided in adjacent holder.

If Antenna Shunt Capacitor is con-
nected to the equipment and is in
use, it may be short circuiting the R-F
output.

Faulty tube. Those most likely to be
the cause of trouble are V101, V102,
V103, V104, V2601 or *V801 and
*V802.

LOCAL-REMOTE switch on trans-
mitter is set to “LOCAL” position.

Loose connection at plugs U-6/U or
U-8/U.

Fault is in either the Pilot’s Control
Unit or the Transmitter.

check tubes as described in paragraph 25 that follows this
table.

3b. If short circuit only occurs when LOCAL REMOTE

switch is in “REMOTE” position, then Pilot’s Control
Unit is at fault, and should be removed. NOTE: To turn
equipment on when switch is in “REMOTE” position,
use Control on Pilot’s Control Unit. If overload relay
also opens when switch is set to “LOCAL,” fault is not
in Pilot’s Control Unit; see Cause 3c.

3c. Turn off equipment. Set CALIBRATE-TUNE-OPERATE

switch to TUNE position. Disconnect Plug U-11/U. Turn
on equipment and press relay “RESET” buttons. Close
TEST key. If short circuit is cleared fault is in Antenna
Load Unit and replacement is required. If overload re-
lay still opens it indicates that short circuit was not in
the Antenna Load Unit. In that case, reconnect Plug
U-11/U and check cause 3d.

3d. Turn off equipment. Replace Dynamotor Power Unit.

Turn on equipment. Close TEST key. If short circuit
is cleared, the Dynamotor Unit, that was replaced, con-
tained the short. If overload relay on new Dynamotor
Unit still opens, the short circuit was not in the Dyna-
motor Unit but is in the Transmitter Unit. In that case
Transmitter should be removed and sent to repair station.

4a. Setting of Control “C” is critical. If it is set between

positions, equipment will not operate. Set carefully so
that numbered position lines up with index line.

4b. Turn off equipment. Remove fuse and examine it. If fuse

is O.K., replace it and see Cause 4c. If fuse is blown,
check for faulty tube as described in paragraph 24 which
follows the table. If fuse still blows after tubes are re-
placed then fault is due to short in Dynamotor Unit or
Transmitter. To determine which is the cause, replace
Dynamotor Unit. If fuse still blows, short is in Trans-
mitter and that unit should be removed and sent to re-
pair station.

4c. Turn off equipment. Disconnect Antenna Shunt Capaci-

tor from transmitter by opening switch in series with it.
Operate transmitter at any frequency higher than 3000
KC. If R-F output still cannot be obtained, Shunt
Capacitor was not causing the trouble. See 4d.

4d. Check tubes as described in paragraph 25 that follows

this table.

5a. Set LOCAL-REMOTE switch to “REMOTE” position

when equipment is to be operated from Pilot’s Control
Unit. If transmitter still cannot be turned on at Pilot’s
Control Unit, see Cause Sb.

Sb. Check connections at plugs to insure good contact. Also

inspect interconnecting cable for broken wire. If fault
is not found, see Cause 5c.

5c. Replace Pilot’s Control Unit. If fault is not corrected by

this replacement, then the cause of the trouble is in the
transmitter and that unit should be removed and sent
to repair station.
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TROUBLE SHOOTING ON INSTALLED EQUIPMENT (Cont'd)

Arcing or “FLASHOVER” At High Altitude

Symptoms

Probable Cause of Trouble

Remedy

6. When equipment is

operated at an alti-
tude higher than
20,000 to 25,000
feet, arcing occurs.
The arcing may be
intermittent or con-
tinuous. Arcing may
cause power supply
circuits to be over-
loaded and overload
relays on Dynamotor
Power Unit will
open.

6a.

6b.

6c¢.

Pressure operated switch in Dyna-
motor Unit should operate to reduce
high voltage from 1150 to 750 volts
at altitudes higher than 20,000 to
25,000 feet. This switch may be de-
fective.

If equipment is used at altitudes
higher than 40,000 feet, arcing is
likely to occur.

If pressure operated switch is work-
ing satisfactorily and equipment is
not operated at an altitude above 40,-
000 feet but flashover still occurs;
then the fault is probably caused by
defective insulation or improper
spacing between parts.

Ga.

A faulty pressure operated switch can be detected by

- watching the action of the antenna current reading as

6b.

6c¢.

the plane is gaining altitude. Use CW emission and hold
telegraph key closed while making this observation. At
some altitude between 20,000 and 25,000 feet, the pres-
sure switch should operate and a marked reduction of
antenna current should be noted. If antenna current does
not change, pressure operated switch may be assumed to
be defective or out of adjustment and Dynamotor Unit
should be removed from plane for repairs. If a prolonged
flashover occurs, it may destroy parts of the equipment.
A careful “Pre-flight” inspection should be made to
determine if operation has been affected.

Radio Transmitting Set AN/ART-13A equipment is
not designed for use at altitudes above 40,000 feet. If a
prolonged flashover occurs it may destroy parts of the
equipment. A careful “Pre-flight” inspection should be
made to determine if operation has been affected.

Turn off equipment. Examine the unit where arcing oc-
curred. If the exact location where the arc occurred can
be readily found, look for sharp pointed projections.
“Flashover” occurs more readily between projecting
points in the electric wiring. If remedy cannot be easily
applied, remove complete unit from plane to be sent to
repair station.

No R-F Ouxtput On One Frequency Range: Operation

On Other Frequency Ranges Is O.K.

. No R-F output in
low frequency range,
VFO operation 200
to 600 Kc; or Crystal-
controlled operation
(AN/ART-13B only)
in the 300 to 500 Kc
range. Equipment op-
erates satisfactorily
on other frequency
ranges. NOTE: If
R-F output is not ob-
tained on any fre-
quency range, see
Symptom No. 4.

. No R-F output in
the 6.0 Mc to 18.1
Mc frequency range,
VFO operation; *or
the 6.0 Mc to 18.0
Mc frequency range,
Crystal-controlled op-
eration. Equipment
operates satisfactorily

Ta.

7b.

7c.

7d.

Te.

*7f.

*7g.

8a.

8b.

8c.

Control A or Control “C” is not set
correctly.

CALIBRATE - TUNE - OPERATE
switch is not in OPERATE position.

Loose connection at Plugs U-11/U
and U-12/U or poor connection at
load coil terminal on transmitter and
terminals on Antenna Loading Unit.

Low frequency oscillator tube is
faulty.

If above causes do not apply, then
fault is either in Antenna Load Unit
or in the Transmitter.

VFO-XTAL switch improperly set.

Crystals not in place.

Control “*A” or Control “C”.is set
between numbered positions.

CALIBRATE - TUNE - OPERATE
switch is not in OPERATE position.

Loose connection at Antenna ter-
minal of transmitter or terminals on
Antenna Load Unit.

Ta.

7b.

7c.

7d.

Te.

*7f,
*7g.

8a.

8b.

8c.

The setting of these controls is critical. Be sure number is
exactly in line with index mark.

This switch must be in OPERATE position to obtain full
R-F power output.

Turn off equipment and check for loose connections or
broken leads.

The low frequency oscillator tube is a type JAN-1625 and
is identified in this manual as V2601. This tube may re-
quire replacement. See paragraph 25(3) this section for
location and replacement instructions.

Turn off equipment. Replace Antenna Load Unit. If R-F
output still cannot be obtained, the fault is in the trans-
mitter and that unit should be removed for repair.

This switch must be set for “XTAL” operation.
pe

The four low frequency channels require four crystals,
one in a dual type holder.

The setting of these controls is critical. Be sure number-
ed position is set exactly in line with index mark.

This switch must be in OPERATE position to obtain
full R-F power output.

Turn off equipment and check for loose connections or
broken leads.

*Applies only to AN/ART-13B
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Section V T.0. 12R2-2ART13-2
Paragraph 2
TABLE 5-1. TROUBLE SHOOTING ON INSTALLED EQUIPMENT (Cont'd)
No R-F Output On One Frequency Range: Operation On Other Frequency Ranges Is 0.K.
Symptoms Probable Cause of Trouble Remedy

on low frequency
range. NOTE: If R-F
dutput is not ob-
tained on any fre-
quency range, see
Sympton No. 4.

2.0 Mc to 6.0 Mc fre-

quency range, VFO 9b.

operation; *or the 1.6 7
Mc to 6.0 Mc fre-
quency range, crystal-
controlled operation.
Equipment operates
satisfactorily on low
frequency range.
NOTE: If R-F output
is not obtained on
any frequency range,
see Symptom No. 4.

8d. Tubes V101, V102, V103, or V104 8d.

may be faulty.

8e. If above causes do not apply, then 8e.
fault is either in Antenna Load Unit

or in transmitter.

*8f. VFO-XTAL switch improperly set. *8f.
*8g. V801 tube may be faulty. *8g.
*gh. Crystals not in place. *gh.
. No R-F output in the 9a. See causes 8a, 8b, and 8c. 9a.

Tubes V101, V102 or V104 may be 9b.
faulty.

9c. If above causes do not apply then 9c.
fault is either in Antenna Load Unit

or in transmitter.

9d. See causes 8f, 8g and 8h. 9d.

Obtain access to and check these tubes as described in
paragraph 25 following this table.

Turn off equipment. Connect antenna lead-in directly to
ANT. post on transmitter. If R-F output can now be
obtained, Load Unit was at fault and replacement is re-
quired. If R-F output still cannot be obtained, the fault
is in the transmitter and that unit should be removed for
Fepair.

This switch must be set for “XTAL” operation, or * VFO"
operation, whichever is desired.

Check this tube as described in paragraph 2b following
this table.

A separate crystal is required for each output frequency
desired.

Use remedies 8a, 8b, and 8c.

Obtain access to and check these tubes as described in
paragraph “B” following this table.

Turn off equipment. Connect Antenna lead-in directly to
ANT. post on transmitter. If R-F output can now be ob-
tained, Load Unit was at fault and replacement is re-
quired. If R-F output still cannot be obtained, the fault
is in the transmitter, and that unit should be removed
for repair.

Use remedies 8f, 8g and 8h.

R-F Output Is Not Tone Modulated When MCW Emission Is Used

10.

Output is not tone
modulated and the
emission is the same
as that obtained for
CW operation. In
addition, sidetone
will not be heard in
the headphones.
NOTE: Check oper-
ation when VOICE
emission is used. If
VOICE modulation
has also failed, refer
to Symptom No. 11.

10b.

faulty.

lator circuit.

Failure of a part in the MCW oscil- 10b.

10a. MCW oscillator tube V2203 may be 10a. Obtain access to and check this tube as described in para-

graph “B” following this table.

Remove transmitter unit to repair station for further
analysis. NOTE: If desired the small sub-assembly that
contains the MCW oscillator may be replaced without
removing the transmitter. This small chassis containing
one JAN-12SA7 and two JAN-12SL7GT tubes is easily
accessible from top of transmitter (see fig. 5-6). It is held
in place by a screw at each side, going through the top.
Since all connections are made by means of a plug, the
chassis is disconnected by lifting straight up.

R-F Output Is Not Voice Modulated When Voice Emission Is Used

11.

Output is not re-
ceived on associated
receiving set. Also,
no voice modulation

11b.

in, making poor connection.

Carbon microphone is being used 11b.

11a. Microphone plug is loosely plugged 11a. Be sure microphone plug is pushed in as far as it will

go.

Set mlcrophone switch to “CARBON” position.

is heard in the head- and microphone switch S201 (lo-
phones connected to cated behind chart panel on trans-
transmitter sidetone mitter, see fig. 2-2) is in “DYNAM-
jacks. NOTE: If IC” position.

*Applies only to AN/ART-13B
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Section V
Paragraph 2

TABLE 5-1. TROUBLE SHOOTING ON INSTALLED EQUIPMENT (Cont'd)
R-F Output Is Not Voice Modulated When Voice Emission Is Used (continued)

Symptoms

Probable Cause of Trouble

Remedy

satisfactory VOICE
output is obtained in
the headphones con-
nected to sidetone
jack -of transmitter,
disregard items a, b,
¢, and d in next
column and proceed
with e.

11c. Dynamic microphone is being used 11c. Set microphone switch to “DYNAMIC” position.

11d.

11le.

and microphone switch is in “CAR-
BON?” position.

If no VOICE output is heard in head-
phones, one or more of the follow-
ing tubes may be faulty: V201, V202,
or V203.

If VOICE output is heard in head-
phones but R-F output is not VOICE
modulated, then tubes V105 and
V106 may be faulty.

11d. Obtain access to and check tubes as described in para-

l1le.

graph 24 following this table. If replacement of these
tubes does not correct the trouble, the transmitter unit
should be removed and sent to repair station.

Obtain access to and check tubes as described in para-
graph 25 following this table. If replacement of these
tubes does not correct the trouble, the transmitter unit
should be removed and sent to repair station.

No Voice or Sidetone Heard In Headphones But R-F Output Is Modulated.

12.

No signal is heard-in
headphones con-
nected to sidetone
jack on transmitter,
but equipment is
operating  satisfac-
torily in all other re-
spects. NOTE: If
R-F output is not ob-
tained, see Symptom
No. 4.

12a. Headphone plug is loosely plugged 12a. Be sure headphone plug is pushed in as far as it will go,

12b.

12c.

in, making poor connection.

The volume of the signal heard in 12b. To increase volume, turn OUTPUT switch toward

headphones is controlled by “OUT-
PUT” switch located behind chart
on transmitter (see fig. 2-2). Volume
level of output may be set too low.

Sidetone Amplifier tube V203 may 12c.

be faulty.

higher numbered positions.

Obtain access to and check tube as described in para-
graph 25 following this table. If replacement of this tube
does not correct the trouble the transmitter unit should
be removed and sent to repair station. NOTE: If desired,
the small sub-assembly that contains the Sidetone
Amplifier may be replaced without removing the trans-
mitter. This small chassis containing one JAN-12SJ7 and
two JAN-6VG6GT tubes is easily accessible from top of
transmitter (see fig. 5-6). It is held in place by a screw at
each side, going through the top. Since all connections
are made by means of a plug, the chassis is disconnected
by lifting straight up.

Low R-F Oxtput

13.

Low R-F output will
be indicated by the
values of the follow-
ing meter readings:
P. A.GRID and PA.
PLATE. When
checking for low
R-F output, set EMIS-
SION switch to CW
position and select a

transmission fre- 13c.

quency above 3000
Kc.

13a.

13b.

13d.

If plane is gaining altitude when 13a.

power output suddenly decreased,
the reduction may be due to the
normal action of a pressure operated
Switch in the power supply system.

Power level switch (CALIBRATE- 13b.

TUNE-OPERATE) may be in TUNE
position.

Antenna tuning and loading controls 13c.

uC’n "D,” and uEn }nay not be set
properly.

If using VFO operation, and the fol- 13d.

lowing condition cannot be obtained,
power amplifier tube V104 may be
defective or multiplier tubes V102

The pressure operated switch operates at altitudes be-
tween 20,000 and 25,000 feet to reduce high voltages at<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>