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Figure 1-1.

Radio Receiving Sets AN/ARR-7 (Upper! and AN/ARR-7AX (Lower]
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SECTION |
GENERAL DESCRIPTION

1-1. GENERAL. (See figure 1-1)

1-2. Radio Receiving Sets AN/ARR-7 and AN-ARR-
7AX are airborne search receivers designed to locate
radio frequency channels of radar and communication
signals in the frequency range of 0.55 to 42.0 mega-
cycles.

1-3. These receivers are designed to be used with equip-
ment which will indicate visually and aurally the pres-
ence and character of received signals over a pre-deter-
mined sector of a given tuning band. They may be
operated in conjunction with Radar Indicator Assem-

bly AN/APA-6 or AN/APA-11 and/or Panoramic
Adapters AN/APA-10 or BC-1050. No provision is
made for remote control of the receivers.

1-4. Radio Receiving Set AN/ARR-7 consists of Radio
Receiver R-45/ARR-7 and Rectifier Power Unit PP-32/
AR while the AN/ARR-7AX equipment consists of
Radio Receiver R-595/ARR-7AX in conjunction with
Rectifier Power Unit PP-32/AR. Both sets are provided
with mounting bases, connecting cables, and acces-
sories as listed in Table I, Equipment Supplied. Equip-
ment required but not supplied is listed in Table I

Table |

EQUIPMENT SUPPLIED

Quantity
per Name of USAF Type
Equipment Unit Designation
*Radio Receiver R-45/ARR-7
1 {Radio Receiver R-505/ARR-7TAX
| Mounting Base MT-171/U
1 | Rectifier Power Unit PP-32/AR
1 Mounting Base MT-167/U
1 Antenna Support AB-27/A
i Insulator IN-88
3 Plug PL.259
1 Plug AN3108-22-4S
3 Plug l AN3108-22-5P
i i Plug AN3108.22.58
4 Adapter M-359
S Cable Adapter AN3GS57-12
i Tension Unit in accord-
ance with U, §, AAF
Drawing 43A-17812
1 - Thimble AN100-3
30 fr. Radio Frequency Cable | RG-8/U
40 fr. Wire W-106-A

*Used with Radio Receiving Set AN/ARR-7
{Used with Radio Receiving Set AN/ARR-7AX

Navy Type Overall Dimensions Weight
Designation {Inches) (Pounds)
R-45/ARR-7 21-5/8x10-7/16 x 7-3/4 36.7
R-595/ARR-7AX 20-1/4 x 10-7/16 x 7-1/4 29.0
MT-171/U 22-3/4x 10-3/8 x 2-1/2 2.18
PP-32/AR 21 x 5-1/8 x 7-3/4 25.0
MT-167/U 22-3/4x6x2-1/2 1.81
AB-27/A
3/4 dia. x 1-1/2 long 0.05 ea.
AN3108-22-45 1-19/32 dia. r1. zngle 0.24
2-11/32 x 1-5/16
AN3108-22.5P 1-19/32 dia. x 2-1/8 long 0.14 ea.
AN3108-22-58 1-19/32 dia. rt. angle 0.23
2-11/32 x 1-5/16
23/32 dia. rt. angle 0.0706 ea.

AN3057-12

AN100-3
RG-8/U

17/32 x 13/16
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Table 1

EQUIPMENT REQUIRED BUT NOT SUPPLIED

Quantity
per Name of USAF Type
Equipmeni Unit Designation
1 Headset
1 Cord

1-5. Radio Receiving Sets AN/ARR-7 and AN/ARR.-
7AX are designed to accept CW or ICW code signals
or amplitude modulated telephone signals. Each receiver
is provided with 2 phone jack for use of a headset,
and has receptacles on the operating panel for con-
nection of video and recording equipment. Motor driven
sweep mechanism is incorporated in each receiver for
automatic scanning operation.

1-6. DESCRIPTION OF PARTS. (See figure 1-1).

1-7. RADIO RECEIVER R-45/ARR-7.—The receiver
ts mounted in a standard aircraft radio case B1-Di,
with all receptacles and controls except the motor speed
control and the "S” mecer zero adjustment control lo-
cated on the front panel. The receiver is attached to
Mounting Base MT-171/U by means of a swivel locking
mechanism which allows attachment without the use of

toolis.

Navy Type

Designation Required Characteristics
600 ohms
8000 ohms

Extension for phones

1-8. RADIO RECEIVER R-595/ARR-7AX. This re-
ceiver 1s also mounted in a standard aircraft radio case,
B1.-D1. All receptacles and controls with exception of
the motor speed control are mounted on its front panel.
The R-F, I-F, BFO, and AUDIO sections are replace-
able units which are provided with connecting cables
fitted with plugs for connection to the main chassis.
The POWER section is integral with the main chassis
and the control panel. The receiver is mounted on shock
Mounting Base MT-171/U,

1.9. RECTIFIER POWER UNIT PP-32/AR. The
power unit is provided with three receptacles for the
simultaneous operation of three receivers. The unit is
mounted in standard aircraft radio case, A1-D, with all
controls, receptacles and fuses located on the front

panel,

1-10. Power requirements of the equipment are listed
in Table III.

Table (I

——————— e —————————
POWER REQUIREMENTS

Current (amperes) DC- Watts or AC-V.A.

VYoliage
Radio Receiver R-45/ARR-7
270.0 dc 0.135 364
24.0 dc 0,35 ® g4
6.3 ac 4.0 25.2
Radio Receiver R-595 /ARR-7AX
270.0 dc 0.120 32.4
27.5 dc 1.2 *33.0
6.3 ac 4.04 25.5
Rectifier Power. Unit PP-32 /AR
115 ac, 380 I receiver 1.5 170
to 1000 c¢ps 2 recervers 2.0 225
3 receivers 2.7 305

*Sweep motor in operation.
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SECTION I
INSTALLATION AND ADJUSTMENT

2-1. PRELIMINARY PROCEDURE.

2-2. UNPACKING. Carefully unpack and inspect the
components for evidence of mechanical damage during
shipment. Check to determine whether or not all neces-
sary components are contained in the packages. In case

of damage or loss of components in shipment, file an
unsatisfactory report form.

2-3. BENCH TEST.

a. With the receiver and rectifier power unit dust
covers removed, make sure that all tubes are seated
firmly in their sockets.

b. Manipulate each control on the front panel of the
receiver to insure proper mechanical operation.

c. Make sure that the fuses located in the holders on
the front panel of the rectifier power unit are in place
and intact, (See figure 3-1).

2-4. INSTALLATION PROCEDURE.

2-5. ANTENNA INSTALLATION. Use a single wire
or fan-type antenna. The installation features for each
installation are determined at the time of mock-up. A
7-foot single wire antenna broken by an insulator at al/
feet is usually used. For high band operation, run a lead
into a 41/5-foot section. For low band operation, place a
jumper across the center insulator so that the antenna
length will be the entire seven feet.

2-6. RADIO RECEIVER R-45/ARR-7 or R-595/ARR-
7AX AND RECTIFIER POWER UNIT PP-32/AR.

a. If possible fasten Mounting Base MT-171,/U for
the receiver and Mounting Base MT-167/U for the
rectifier power unit side by side within the aircraft so
that:

(1) They will be relatively close to the antenna
lead-in.

(2) They will be conventently near the power
source.

(3) Ventilation will not be obstructed.

(4) They will be at least two inches away from the
fuselage to allow free passage of cordage and connect-
ing cables.

(5) The front panels of the components are ade-
quately illuminated and are easily accessible for manipu-
lation of the controls.

(6) They will not interfere with the operation of
other equipment.

b. Securely fasten the radio receiver and rectifier
power unit to their respective mounting bases. Tighten
the knurled locking nuts at each side of the front
panels. Tie down these nuts with safety wire, threading
the wire through the holes provided in the knurled
locking nut and the ball cap.

2-7. CABLING. (See figure 7-1).

a. Construct the interconnecting cable between
the rectifier power unit and the radio receiver by con-
necting similarly lettered terminals of plug AN3108-
22-58 and plug AN3108-22-5P with suitable lengths
of No. 12 wire for terminals “B” and “F”. Use No. 16
wire for connecting the remaining terminals.

b. Construct the power wiring cable by conncct-
ing wires to plug AN3108-22-4S thus:

(1) Ungrounded (hot a-c lead to terminal "A”.
(2) Positive d-c lead to terminal “B”,

(3) Grounded (neutral) a-c lead to terminal “C”,
(4) Negative d-c lead (ground) to terminal “D”,

Note

The scanning mechanism will not reverse
automatically if the d-c polarity is reversed.

2-8. INTERCONNECTION OF UNITS.
(See figure 7-1).

a. Insert plug AN3108-22-5S 1o the receptacle marked
“POWER” on the control panel of Radio Receiver
R-45/ARR-7, or R-595/ARR-7AX and plug AN3108-22-
5P in any one of the three identical power outlet re-
ceptacles on the panel of Rectifier Power Unit PP-
32/AR.

Note

Do not insert plug AN3108-22-4S until all

interconnecting cables have been installed and
checked.

b. Connect the power cord to the plane’s source
of power and after checking the wiring of all
interconnecting cables and setting the a-¢ and d-c
power switches on the rectifier power unit at "OFF”,
insert plug AN3108-2245 into the power receptacle
on the panel of the power unit.
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2-9. ADJUSTMENT.

As the receiver is properly aligned before shipment
and the aligning adjustments are sealed, realignment
is unnecessary before installation,

2-10. AFTER INSTALLATION TESTS.

WARNING

Voltages exposed within the receiver and the
power unit are high. Care must be taken to
prevent contacting high voltage leads when
working or the equipment with the protective
housings removed.

2-11. VISUAL.

a. Before operating the equipment, check the follow-

ing to make sure that:

(1) The a.c power source is operating and has
the correct voltage and frequency.

(2) The d-¢c power source of the aircraft is op-
erating and has the correct voltage and polarity.

(3) AIl interconnecting cables are correctly con-
nected and securely positioned.

(4) All tubes are in place,

(5) All components are securely mounted.

(6) Adequate ventilation is provided for the recti-
fier power unit.

b. The following components on the panels of the
radio receiver and rectifier power unit should be in
place and securely fastened:

(1) Power conrections.
(2) Sector adjustment mechanism cover,

(3) Two S-ampere fuses located on the panel of
the rectifier power unit.

2-12. OPERATIONAL. (See figures 3-1, 3-2, and 3-3.)

a. Plug a headset (600 ohm impedance) into the
jack marked “PHONES” located on the front panel of

receiver,
b. Open the sector adjustment cover on the front
panel and loosen the thumb screw. Close the cover.

c. Set the "A.C.” and "D.C.” power switches on
thc Rectifier Power Unit PP-32/AR at "ON".

d. Turn the receiver "POWER" switch on.

e. Test the operating characteristics of the receiver
by aural reception of signals in each band, actuating
each control to determine proper functioning. The re-
ceiver should be manually tuned for this test.

f. If the noise level 1s excessive because of the location
in which the test is made, it may be attenuated by

setting the “SELECTIVITY” switch at one of the

4
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“XTAL positions or actuating the “A.N.L.” switch, or
both.

2-13. Check the S” or “"CARRIER LEVEL” meter ad-
justment as follows:

Note

When receiving amplitude modulated signals,
the “S” or "CARRIER LEVEL"” meter indicates
the relative strength of the received carrier. On
both receivers, the “A.V.C.” switch must be on
and the “B.F.Q.” switch must be off or the
meter will not operate properly.

a. Remove the antenna connection.

b. Advance the "“SENSITIVITY” control ("R.F.
GAIN” on Radio Receiver R-45/ARR-7.} clockwise as
far as it will go.

c. Using a screw driver, turn the "S5 ADJ" control
slightly until the meter needle rests on zero.

Note

The 'S AD]” control is located on the front
panel of Radio Receiver R-595/ARR-7AX. On
Radio Receiver R-45/ARR-7, this control is
mounted internally between the "OSC” coil
and the front panel.

2-14. Test the motor driven sweep mechanism as fol-
lows:

2. Set the scanning sector cams for full bandwidth
operation. (Refer to par. 3-8 for these adjustments on
Radio Receiver R-45/ARR-7 or to par 3-20 for those
on Radio Receiver R-595/ARR-7AX.) |

b. Start the sweep motor by turning the "MOTOR"”
switch on. The 180-degree sweep of the tuning capacitor
should be completed in from 17 to 35 seconds.

2-15. If motor noise is encountered in the output of
Radio Receiver R-45/ARR-7 when operating the motor
at maximum speed, it is necessary to adjust the motot
speed control. Proceed as follows:

a. Remove the recetver from 1its mounting, and
remove receiver dust cover.

b. Locate the motor speed control on the top of
the chassis proper at the rear.

c. Using a screw driver, turn the control sligthly
in a counterclockwise direction, Do not turn the control
too far as this will affect the speed of the motor
matertally.

2-14. On completion of the installation tests, turn all
controls and switches on the receiver and rectifier power
unit to the “OFF"” position.
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SECTION i
OPERATION

3-1. STARTING AND STOPPING EQUIPMENT.

3-2. TO START THE EQUIPMENT.
(See figures 3-1, 3-2, and 3-3).

a. Set the a-c and d-c power switches located on the
front panel of the Rectifier Power Unit PP-32/AR
at “"ON". '

b. Set the “"POWER"” switch on the panel of the
receiver at “"ON". (At "POWER” on Radio Receiver
R-595/ARR-7AX.)

3-3. TO STOP THE EQUIPMENT.

a. Turn off sweep motor, if in use, by setting
“"MOTOR" switch to "OFF”.

b. Sec "POWER” switch on radio receiver to "OFF”
position.

¢. Set a-c and d-¢ switches on the rectifier power unit
to "OFF” positions.

oL CROUIT
PILOT LK

A-C CIRCLT
PILOT LIGHT

DENTHAL
FOWER QUTPUT
RECEPTAOLES

MOUNTING BASE RECEPTACLE
MY-187./1

Figure 3-1. Rectifier Power Unit PP-32/AR—
Front Panel

3-4. OPERATION—RADIO RECEIVING SET
R-45/ARR-7. (See figure 3-2).

3-5. PRELIMINARY.

a. Start the equipment.
b. Plug a headset into the jack marked "PHONES”.

3-6. FOR RECEPTION OF AMPLITUDE-
MODULATED SIGNALS.

a. Tune the receiver manually for this operation
by first opening the sector dust cover and loosening the
thumb screw within, Close cover,

b. Set the "FREQUENCY RANGE” switch to the
desired band.

c. Turno the "R.E.” control clockwise as far as 1t
will go.

d. Tura the “SELECTIVITY" control to "LF,
BROAD” position. '

e. Set the “"AV.C” switch at its "ON" position,
The “PITCH"” control 1s now inoperative.

f. Turn the "AUDIO GAIN" control counterclock-
wise as far as it will go.

g. Advance the "AUDIO GAIN" control in a clock-
wise direction unti] the background noise 1s audible.

h. Tune to the desired frequency by means of the
"TUNING” control.

i. Adjust the "AUDIO GAIN" control until the
signal level is suitable,

Note

When receiving amplitude modulated signals
according to the foregoing instructions, the
tuning or 'S” meter indicates the strength of
the received carrier. To compare relative carrier
strengths of two or more signals, do not reset
the "R.F. GAIN" control as this adjustment af-
fects the meter indication.

3.7. FOR RECEFPTION OF CONTINUOUS-
WAVE SIGNALS.

a. Set the "B.F.0.” switch to the "ON" position.

b. Tune in the signal with the "TUNING” con-
trol until zero beat is obtained.

c. Vary the "PITCH" contro! until 2 beat note of the
desired pitch is obtained.
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Figure 3-2. Radio Receiver R-45/ARR7—Operating Controls

Note

The beat frequency oscillator whistle may also
be used to locate weak phone signals. Tune the
signal in with the “"B.F.0.” switch “ON" until
zero beat i1s obtained; then switch the "B.F.Q.”
to the "OFF”’ position.

3-8. FOR AUTOMATIC SCANNING OPERATION.

a. Select the frequency band to be scanned and
set the “FREQUENCY RANGE" control to this band.

b. Manually tune the receiver to the lowest fre-
quency in the band to be covered, first opening the
sector cam dust cover and loosening the thumb screw
within,

Note

The thumb screw locking the sector cams
should be loose when the automatic scanning
drive is not being used. The screw is captivated
and will not drop off.

c¢. With the tripping arms hanging down, swing
the arm pearest the reversing switch in 2 counterciock-
wise direction until it rests against the reversing switch
handle. Tighten the thumb screw just sufficicntly for
the cam to hold this position.

d. Tune the receiver with the "TUNING” con-
trol to the highest frequency in the sector to be covered.
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e. Hold the tripping arm of the sector sweep which
was previously set in position; loosen the thumb screw
and swing the remaining tripping arm in a clockwise
direction until it rests against the reversing switch
handle. Tighten tke thamb screw firmly, thus locking
the sweep mechanism in place.

f. Set the "MOTOR" switch to its "ON" position
and check the scanning range. Readjust the cams
slightly, if necessary, to cover the desired range.

g. Close dust cover.

3-9. OPERATION EMPLOYING SPECIAL
CONTROLS.

3-10. “SELECTIVITY” CONTROL. Position the “SE-
LECTIVITY” control to “LLF. BROAD"” position when
interference is not present and it is desired to pass all
of the sideband components of the received signals. In
this condition, the fidelity of the reproduced signal will
be maximum,

3-11. The “LF. MED.” and “"LF. SHARP” positions
provided increasingly sharper i.-f. channels and re-
duce fidelity, but- produce 2 better signal to noise ratio.

Note

Use the three crystal positions only for the re-
ception of code signals since their use produces
a serious cutting of sidebands.

3-12. The "XTAL BROAD" position provides a selec-
tivity similar to “LF. SHARP” but produces a cleaner
cutting of sidebands,

3-13. Operate on the "XTAL SHARP” position only
when interference from unwanted signals is excessive.
This position provides the maximum degree of selec-
tivity.

3-14. "PHASING” CONTROL. The "“PHASING”

control is used to remove heterodyne interference and
other forms of interference having a predominance of
high-frequency components such as static and interfer-
ence from electrically operated devices. It is operative
only when used with any one of the three “"XTAL" posi-
tions on the “"SELECTIVITY” control. Phasing is per-
formed in the following manner:

a. Tune in a strong CW code signal,

b. On tuning across this signal two peak amplitudes
will be noted, one considerably weaker than the other.
A definite minimum will exist between the two peaks.
Tune carefully to the weaker of the two peaks,

¢. Adjust the "PHASING” control until this weaker
peak disappears or falls to a minimum value.

d. Retune to the remaining peak for reception. This
phasing operation will hold with no further adjust-
ment for a particular condition of interference.

3.15. "A.N.L.” CONTROL. The automatic notse limiter

control aids materially in reducing interference by
limiting the amplitude to which a transient noise im-
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pulse may rise, Leave the “A.N.L.” switch in 1ts "ON"
position only if it brings about a noticeable reduction
of noise.

3-16. OPERATION—RADIO RECEIVING SET
AN/ARR-7AX. (See figure 3-3).

a. After putting the equipment into operation accord-
ing to paragraph 3-2, set the "RANGE MC” switch to
the desired band.

b. Turn the “"SENSITIVITY" control clockwise as
far as it will go.

¢. Set the "SELECTIVITY” control to “L.F. BROAD",
d. Set the “"AVC” switch at its "AVC” position.

e. Turn the “"AUDIO” control counterclockwise as
far as it will go.

f. Advance the "AUDIO” cuntrnl in a clockwise di-
rection until the background noise is audible.

g. Tune to the desired frequency by means of the
“TUNING" control.

h. Adjust the “AUDIO” control until the signal

level is suitable.

Note

When receiving amplitude modulated signals
according to the foregoing instructions the
“"CARRIER LEVEL” meter indicates the
strength of the received carrier. To compare
relative carrier strengths, do not reset the
“SENSITIVITY” control as this adjustment

affects the meter indication,

i. If the desired signal is a continuous wave, set
the “B.F.0.” switch to the “B.F.O.” position and the
"AV.C.” switch at "OFF”, Tune in the signal with
the "TUNING" control until a beat note of the

desired pitch is obtained.

Note

The beat frequency oscillator whistle may also
be used to locate weak phone signals. Tune
the signal in with the "B.F.O.” switch at
“B.F.Q.” until zero beat i1s obtained, then
switch the "B.F.O.” to the "OFF” position.

3-17. ADJUSTING SELECTIVITY.

3-18. Six degrees of selectivity are provided by the
“"SELECTIVITY” control ranging from “1L.F, BROAD"”
for wide band width to "XTAL SHARP”, a very nar-
row band for use where interfer2nce is excessive, With
the “"SELECTIVITY” control on “LLF. BROAD", "LF.
MED.” and "LLF. SHARP" the crystal filter is short
circuited. The "I.F. BROAD” may be used where
interference is not present and it is desired to pass all
of the sideband components of the received signal.
Then the fidelity of the reproduced signal will be

maximum, The “LLF. MED.” and “LF. SHARP"” pro-
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Figure 3-3. Radio Receiver R-595/ARR-7AX—0perating Controls

vide increasingly sharper i-f channels, reducing fidelity
but provides a better signal-to-noise ratio. The
use of any of the three crystal positions produces a ser-
ious cutting of sidebands and is only recommended for
the reception of code signals, The “XTAL BROAD”
provides a selectivity similar to “I.F. SHARP” but pro-
dutes a cleaner cutting of sidebands. The “"XTAL
MED."” produces a greatly increased cutting of sidebands
and removes most of the high frequency components
from the output. The “XTAL SHARP” provides the
maximum degree of selectivity and is used only where
interference from unwanted signals is excessive.,

3-19. The "AN.L.” (Automatic Noise Limiter) con-
trol aids materially in reducing interference by limit-
ing the amplitude to which a transient noise impulse

may rise. Leave the “"AN.L.” switch in 1ts "A.N.L.” posi-
tion only if a2 noticeable reduction of noise is apparent.

3-20. MOTOR DRIVE SCANNING. (See figure 3-3).
3.21, Procedure for motor drive scanning is as follows:

a. Select the frequency band to be scanned and set
the “RANGE MC"” control to this band.

b. Manually tune the receiver to the lowest frequency
in the band to be covered.

¢. Open the dust cover over the sector swee. adjust-
ment mechanism on the front panel. The dust cover,
housing the sector cams and the reversing switch bandle,
is hinged. It may be opened by pulling the top toward
the operator. .
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d. Set the reversing switch in its downward position.

e. Rotate the sector cam nearest the panel in a
counterclockwise direction until its tripping arm fis
against the reversing switch handle.

f. Rotate the sector cam furthest from the panel
counterclockwise to provide maximum sweep. Tighten
the thumbscrew just sufficiently to hold the cams in this
position,

g. Manually tune the receiver to the highest frequency
in the sector to be covered,

h. Set the reversing switch in its upward position.

i. Holding the sector cam nearest the panel, in
position; loosen the thumbscrew and swing the cam
furthest from the panel clockwise until it rests against
the reversing switch handle, Tighten the thumbscrew
firmly, locking the sweep mechanism in place.

Sections 111-1V

j. Set the “MOTOR"” switch to the "MOTOR” posi-
tion and check the scanning range. If the sweep obtained
is shorted than desired, it may be modified by re-
peating steps e thru i with compensated dial settings.

k. Close the dust cover.

Note

The thumbscrew locking the sector cams
should be loose when the automatic scanning
drive is not being used. The thumbscrew is
captivated and will not drop off.

3-22. ANTI-JAMMING PROCEDURES.

3.23. For the best anti-jamming operation set the
"SELECTIVITY" switch to the "LF” SHARP” position
and tune in the desired signal.

SECTION |V
PRINCIPLES OF OPERATION

4.1. GENERAL DESCRIPTION.

4.2. Radio Receiving Sets AN/ARR-7 and AN/ARR-
7AX are airborne search receivers designed to locate
CW or ICW code signals or amplitude modulated
telephone signals in a frequency range between 0.55
and 42.0 megacycles.

4-3. Radio Receiving Set AN/ARR-7 is provided with
Radio Receiver R-45/ARR-7 and Rectifier Power Unit
PP-32/AR while Radio Receiving Set AN/ARR-7AX
provides Radio Receiver R-595/ARR-7AX together with
Rectifier Power Unit PP-32/AR.

4-4. Radio Receivers R-45/ARR-7 and R-595/ARR-7TAX
employ conventional superheterodyne circuits preceded
with two stages of tuned radio frequency amplification.
The input of these receivers accepts a nominally 50 ohm
line with three outputs available: the i-f frequency at the
“"PAN" receptacle; a 50 ohm output, and the detected
signal at "PHONES"” and "REC” (VID.) receptacles; a
600 ohm and a 150 ohm output respectively. Motor driv-
en adjustable sweep is provided as well as manual tuning.
There are six bandwidths available: "IF BROAD"”, "IF
MED"”, “IF SHARP”, and three crystal-filtered steps.
The "BFQO”, "ANL”, and “AVC” are controlled from
front panel switches marked accordingly. A “CARRIER
LEVEL” meter indicates the relative strength of the
r-f input signal.

4-5. Rectifier Power Unit PP-32/AR supplies all oper-
ating voltages for the receiver used and is capable of Audio output of the detector section is fed to the first

supplying two additional receivers having similar power a-f amplifier and from this amplifier to the output
and voltage requirements. stage.,

4.6, RADIO RECEIVER R-45/ARR-7.

4-7. GENERAL CIRCUIT FUNCTIONING.
(See figure 4-1.)

4-8. Two tuned r-f amplification stages are used on the
four higher frequency bands covered by this receiver. On
the two lower bands, the first r-f amplifier is by-passed
and the signal is fed into the second 1-f stage.

4-9. The r-f amplifier is preceded by a re-radiation
suppressor stage. The purpose of this stage is to reduce
the oscillations which are generated within the receiver
and radiated by the antenna,

4-10. A separate tube, JAN-GSA7 (V-4), with its
associated circuit, is used for generation of high fre-
quency oscillations. Its output is combined with 2n in-
coming signal in a mixer stage to provide an inter-
mediate frequency (455 KC). !

4-11. Output of mixer tube, JAN-GSA7 (V-3), feeds the
intermediate frequency amplifier and provides an 1-f
signal to the "PAN" (panoramic) receptacle located
on the front panel of the receiver. (See figure 3-2.)

4-12. A two stage intermediate frequency amplifier is
provided. The first stage uses a crystal filter circuit
which has several degrees of bandwidth adjustment.

4-13. A combination detector, automatic volume con-
trol and automatic noise limiter circuit is employed.
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4-14, Provision is made, in the cathode circuit of the
final output stage, to obtain an output for observation
of the received signal characteristics, Connection for this
output is at a receptacle on the front panel marked
“"VID”. (See figure 3-2.)

4-15. Output of the final audio stage 1s through a jack
marked "PHONES” on che front panel. A headset,
having an impedance of 600 or 000 ohms, is plugged
into this ..’k when aural reception is desired.

4-16. Adjustable sector motor-drive scanning is provided
for sweeping across any desired bandwidth when
searching for a signal exact frequency of which is not
known.

4-17. DETAILED CIRCUIT FUNCTIONING,

4-18. RE-RADIATION SUPPRESSOR CIRCUIT. The
re-radiation suppressor circuit reduces oscillations gen-
erated within the receiver and radiated by the antenna.
The output of the re-radiation suppressor tube (V-12)
15 coupled to the first r-f amplifier stage by r-f trans-
former (T-8, T-7, T-6, or T-5) for the four high fre-
quency bands. The: first r-f stage i1s by-passed for the
two low frequency bands by feeding the output of the
re-radiation suppressor stage to the second r-f amplifier
through r-f transformer T-10 or T-9. Secondaries of

10

these r-f transformers, as well as the oscillator coils and
mixer grid coils, are tuned by the ganged tuning capac-
itor. Each transformer secondary is trimmed by a separ-
ate adjustable capacitor. Band switching of all ctrcuits is
accomplished by a single switch, the "FREQUENCY
RANGE” switch (8W-7).

4-19. R-F STAGES. Output of the first r-f stage, for
the four frequency bands, is inductively coupled to the
second r-f amplifter stage by transformer (T-14, T-13,
T-12, or T-11). Output of the second r-f stage is coupled
to the mixer stage by r.f transformer. (T-20, T-19,
T-18, T-16, or T-15).

4-20. HIGH FREQUENCY OSCILLATOR. (See figure
4-2.) A separate JAN-GSA7 tube (V-4) is used as the
high frequency oscillator. Output of the oscllator is
taken from its cathode and fed to the mixer tube
(V-3) through an injector grid. Voltage supplied to
the plate of the oscillator tube 1s stabilized by a voltage
regulator tube JAN-OD3/VR-150 (V-11).

4-21. MIXER. A signal output to be used for supplying
Panoramic Adapter AN/APA-10 i1s taken from the
mixer tube, JAN-6AS7 (V-3), through an isolating
reststor (R-15) to a socket (SO-3) on the front pancl
The mixer stage output is fed to the i-f amphfier
through i-f transformer (T-1).

=i
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Figure 4-2. Radio Receiver R-45 ARR-7
Simplified Schematic of High Frequency Oscillator

4.22. I.-F STAGES. In the i-f amplifier stages which
use two JAN-GSK7 tubes (V5 and V-6), the primary and
secondary of i-f transformers (T-1, T-2 and T-3) are
permeability tuned; the secondary feeds the crystal filter
crrcuit. Transformer (T-3) feeds tube JAN-GHOG (V-7)
which i1s used in a combination detector, automatic
volume contro! and automatic noise limiter. (See figure
4-4.) Tuning meter (M-1) is connected in the plate
circuit of the first 1-f amplifier stage which 1s under
control of the automatic volume control voltage. This
meter will therefore indicate relative carrier levels when
the "R-F. GAIN" control is positioned properly.

4-23. CRYSTAL FILTER CIRCUIT. (See figure 4-3.)
A conventional bridge circuit, controlled by switch
(SW’.6-2), is used in conjunction with the crystal to
provide six conditions of selectivity as follows:

(1) LF. BROAD (for high fidelity reception).

(2) LF. MED, (more selectivity—less highs).

(3) LF. SHARP (reduces annoying interference —
far fewer highs),

(4¢) BROAD XTAL (similar to sharp 1-f but cleaner
cutting of sidebands).

(5) MED. XTAL (next selectivity step to (4) —
greatly increased sideband cutting — more
pronounced crystal slot for interference — very
few high frequency components present).

(6) SHARP XTAL (position of extreme selectivity
— practically no sideband content, very pro-
nounced crvstal slot).

4-24. The graphic effects of the different steps of
selectzvity on a signal are shown 1n figures 6-1 and
6-2. As tlluscrated in figure 4-3; in positions 1, 2 and 3
the crystal 1y shorr circuited, In position 4, the short
across the crystal 1s opened, the iron core 1n the sec-
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ondary of transformer (T-1) has been adjusted for
broad crystal action and at this point is accurately tuned
to the crystal frequency. Due to the close, coupling
of the secondary to the crystal, the sharply rising
resonance curve of the crysta]l causes, in contrast, a
sharply falling resonance curve in the secondary. The
combined action of these two characteristics results in
a relatively broad resonance curve for the "BROAD
XTAL” selectivity setting. In the "MED. XTAL" posi-
tion 5, capacitor (C-62) has been adjusted for selectivity
midway between the "BROAD XTAL"” and “SHARP
XTAL,” settings. In position 6, or “"SHARP XTAL,"
the trimmer capacitor (C-63) has been adjusted for the
sharpest crystal action. Under this condition, the sec-
ondary is slightly detuned from the resonant crystal
frequency sufficiently so that its resonance curve is not
greatly affected by the crystal but still coupled tightly
enough so that it can transfer energy to the crystal
circuit, As this point is reached, it is indicated by a
rise in the output. Two such points of increased output
will normally occur, one of each adjustment of the
secondary on either side of the resonant frequency of
the crystal.
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Figure 4-3. Radio Receiver R-45, ARR-7
Crystal Filter Schematic

4-25. AUTOMATIC VOLUME CONTROL. (See
fipure 4-4.) Automatic volume control voltage i1s ob-
tained by the rectified signal voltage drop across re-
sistor (R-28). This voltage drop i1s applied through is-
olating resistor (R-29) to the re-radiation suppressor
(V-12), r-f stages (V-1 and V-2) nmuxer (V-3}, and i-f

i1
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stage (V-4). Switch (SW-8) grounds the automatic
volume control voltage when not in use. The rectified
audio voltage appears across the audio gain control
(R-33). The gain of the r-f and i-f sections of the re-
ceiver is controlled by manipulation of the “R.F. GAIN”
control (R-11) which is in the cathode circuit of the
first and second r-f stages, and the second i-f stage.
This varies the grid bias of the tubes in these stages
and augments the automatic volume control action,

4-26. AUTOMATIC NOISE LIMITER. (See figure
4-4.) The function of the automatic noise limiter circuit
is to squelch or reduce the amplitude of any noise
surges which are recetved and which reach the detector
stage of the receiver. Operation of the circuit is as
follows:

(1) When a normal signal is recetved and is applied
to the automatic noise limiter circuit through 1-f trans.
former (T-3), current flows through the first diode
section -of tube (V-7), resistors (R-28 and R-27); point
@ consequently becomes negative with respect to
ground, likewise point (&) becomes even more nega-
tive. Both points & and (B) follow the detected
signal with point (B being coupled through capacitor
(C-77) to the audio stage.

(2) To eliminate sudden noise pulses of short dura-
tion, the cathode of the second diode is connected to
point B) and the plate through resistor (R-26) to
point A . By the action of the RC network, com-
posed of resistor (R-26) and capacitor (C-75), the
potential at point or the plate of the tube tends
to follow the average of point (&) voltage, thus caus-
ing the plate to be negative in respect to point (B or
the cathode and the tube non-conductive.

(3) As a sudden pulse is received, points @A) and
® swing negative, however the time constant of
resistor (R-26) and capacitor (C-75) prevent point ©
or the plate of the tube going negative as quickly as
point (A, Therefore a sharp pulse of short duration
will cause point (B) to go negative sufficient for the
tube to cunduct and the pulse will not be sent on to
the audio s.1ge.

4.27. BEAT FREQUENCY OSCILLATOR. The beat
frequency oscillator using tube JAN-GJ5 (V-10) is con-
trolled by the “B.F.0.” switch (§W-4) and “PITCH”
control (C-11) and feeds into the detector circuit to
produce the heterodyning frequency necessary to make
CW signals audible. When the “B.F.O.” switch 1s
"ON" the tuning meter is removed from its indicating
circuit,

4-28. A-F AMPLIFIER. The audio output of the de-
tector is fed to the first a-f amplifier (V-8). The out-
put of this stage is capacitively coupled to the output
tube JAN-6V6 (V-9). A portion of the output of
tube (V-9) 1s fed back to the piate circutt of tube JAN.-
65Q7 (V-8) to provide negative feed-back. This im-
proves the overall audio response.

12
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4-29. OUTPUT STAGE. A tap 1s taken off the cathode
circuit of the final stage and led to 2 receptacle marked
"VID” on the operating panel. This allows the use of
an oscilloscope to observe the character of the signals
received when using the motor-driven scanning system.
The output of the final stage 1s coupled to the
“PHONES"” jack (J-1); on the operating panel, through
coupling capacitor, C-52.

SWITCH

r— Cn

T™O AF—eS Raa
AMPLIFIER ¢ AUJOIO
GAIN

Figure 4-4, Radio Receiver R-45/ARR-7
Detector, AVC and ANL Schematic

4.30, SCANNING MECHANISM. The sector sweep
or scanning mechanism consists of a motor assembly,
a magnetic clutch, a gear train, and a sector selector
mechanism. The motor assembly and magnetic clutch
are held in 2 cast aluminum frame.

4-31. The motor consists of a high-speed armature ro-
tating in the field of a permanent magnet. The motor
drives a speed reducing gear train which in turn drives
the magnetic clutch,

4-32. The magnetic clutch consists of a solenoid housed
in a stee! shell, When energized, the magnetic field
pulls the wall of the adjacent gear, which is driven
by the worm gear, up against the clutch housing which
then transmits the motion to the gear train driving
the tuning capacitor of the receiver, The magnetic
clutch winding is connected to tie "MOTOR” switch
so that the clutch is engaged only while the motor 1is
running. This allows the tuning capacitor to be turned
manually, free of the motor drive gear train.

4-33. The tuning capacitor gear train consists of spring-
loaded gears to prevent backlash or lost motion. The
“TUNING” control and clutch are connected to the
gear train by a spring-loaded slip-type clutch to pre-

=iy
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vent damage due to overdrive of the tuning capacitor
shaft beyond its stops. This will occur during auto-
matic scanning if the sector selector set screw adjust-
ment is loose, since the reversing switch must be tripped
at the end of each scanning run.

4-34. The sector selecting mechanism is located on the
panel under the hinged cover. It consists of a pair of
adjustable discs equipped with tripping arms that en-
gage the reversing switch handle as they rotate.

4-35. RADIO RECEIVER R-595/ARR-7AX.

4-36. GENERAL CIRCUIT FUNCTIONING.
(See figure 4-5.)

4-37. Radio Receiver R-595/ARR-7AX utilizes thirteen
miniature type tubes in a superheterodyne circuit. Dual
conversion 1s employed on the two higher bands cov-
ered. On the four lower bands, the circuit is conven.
tional, the second converter being by-passed and the
output of the mixer fed directly into the i-f amplifier.

4-38. The R-F, I.F, and Audio Sections of the receiver
are replaceable units which mount on the chassis and
are provided with cables for electrical connection to the
circuit. The BFO, a single tube Hartley oscillator, 1s
packaged as a unit and plugs directly into the chassis.

4-39, The receiver contains two r-f amplifiers, JAN-
5670 (V-101), in cascode and a pentode JAN-5749
(V-102). A separate tube, JAN-6100/CT (V-104), 1s
used as local oscillator. On the four lower bands, the

Section IV
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local oscillator operates at signal frequency plus 455 kc;
output of the mixer JAN-5750 (V-103) 1s fed into the
i-f amplifier. For the two higher bands, where dual con-
version is used to maintain a high image rejection ratio,
the local oscillator operates at signal frequency plus
2.0 mc. Under this condition the output of the mixer is
fed to the second converter, JAN-5750 (V-105), where
it is converted to 455 kc and then fed to the t-f ampli-

fier.

4-40. A two stage i-f amplifier is provided. It consists
of two JAN-5749 pentodes (V-201 and V-202), with
three double tuned band pass transformers. The first
stage uses a crystal filter circuit, controlled by “Selectiv-
ity” switch (5-202). This switch provides means of se-
lecting the three conditions of crystal filtering plus a
means of short circuiting the crystal in the selection of
three i-f bandwidths.

4-41. Twin diode, JAN-6097/CT (V-203) is used in a
combination detector and automatic volume control cir-
cuit. Germanium diode, JAN-IN126 (CR-201) is used
in the automatic noise limiting circuit,

4-42. Audio output of the detector is fed through the
“AUDIO"” control (R-2), to twin triode JAN-12AT?
(V-300), which, in cascade, provides initial amplifi-
cation. This drives beam power pentode, JAN-6095/CT
V-301), output of which is coupled to jack (]J-6), on
the front panel. A portion of the output of pentode
(V-301) is fed into two sections of twin triode, JAN-
5687 {V-302), connected in parallel as a cathode fol-
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Figure 4-5. Radio Receiver R-595/ARR-7AX — Block Diagram
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lower. The low impedance, 150 ohm output of this
tube is fed to the "REC” receptacle on the front panel.

4.43, The beat frequency oscillator using tube JAN-
6100/CT (V-401) in conjunction with slug tuned coil
(L-401), is controiled by the "BFO” switch and feeds
into the detector circuit to produce a hetrodyning fre-
quency necessary to make CW signals audible.

4-44. DETAILED CIRCUIT FUNCTIONING.

4-45. R-F SECTION. (See figure 5-5.) This section is
a replaceable unit which 1s used to amplify the r-f
energy of the incoming signal and convert it to the
i-f frequency. It consists of a cascode and a pentode
amplification stage, a local oscillator, a mixer, and a
second converter.

4-46. Twin triode JAN-5670 (V-101), in cascade, pro-
vides initial high gain amplification. The input of the
first triode section is coupled, through capacitor (C-
101), to the “"ANT" receptacle on the front panel of
the receiver. Since the triode sections of this tube are
in series, a-v-c bias which is applied to the first triode
affects both sections. The output of the stage is induc.
tively coupled to the pentode stage by an r-f transformer
(T-101, T-102, T-103, T-104, T-105 or T-106), selected
in band switching. The r-f transformer secondaries and
the oscillator coils are premeability tuned and each 1s
trimmed by a separate adjustable capacitor. On the low
frequency band (0.55-1.6 mc), two paralle] sections of
tuning capacitor {C-117) are used 1n tuning each stage,
while on the remaining five bands, a single section tunes
each stage. The "SENSITIVITY" control (R-4), is con-
nected in the cathode circuit of pentode (V-.102), to
provide for control of r-f gain,
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4-47. A separate tube JAN-6100/CT (V-104), is used
as local oscillator. Output "of the stage is taken from
the cathode and capacitively, coupled to the mixer
tube (V-103), through an injector grid. On the four
lower bands, the local oscillator is tuned to signal
frequency plus 455 kc; output of the mixer 1s fed
through "RANGE" switch sections (S5-101-7 and §8-101-
8), directly into the i-f amplifier. For the two higher
bands, where dual conversion is used, the local oscillator
is tuned to signal frequency plus 2.0 mc. Under this
condition, output of the mixer is directed by "RANGE"
switch sections (S-101-7 and $-101-8) through trans.
former (T-119), to the second converter (V-105),
where 1t 15 converted to 455 kc and then fed to the
i-f amplifier

4-48. I.F SECTION. (See figure 5-5.) The I-F Sec-
tion is a replaceable unit consisting of two pentode
amplification stages plus diode detection, automatic vol-
umn control, and automatic noise limiting circuits.

4-49. In the i-f amplifier stages, two JAN-5749 tubes
(V-201 and V-202), are used in conjunction with band
pass transformers (T-201, T-202 and T-203). Both prim.
ary and secondary of these transformers are prem-
eability tuned. Panoramic receptacle, marked "PAN"
and located on the front panel of the receiver, is
coupled by resistor R-221 to the plate of the first
i-f amplifier (V-201). "CARRJER LEVEL” meter
(M-1), is connected in the plate circuit of (V-201)
which ts controlled by a-v-¢ voltage, The meter will
therefore indicate relative carrier levels when the "SEN-
SITIVITY” control is positioned properly.

4.50. A conveotidnal bridge circuit, (See figure 4.7)
controlied by "SELECTIVITY"” switch (S-202), s used
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Figure 4-7. Radio Receiver R-595/ARR-7AX Crystal Filter Schematic

in conjunction with crystal (Y-201), to provide six
conditions of selectivity as follows:

(1) IF BROAD (for high fidelity reception).

(2) IF MED. (more selectivity—less highs).

(3) IF SHARP (reduces interference—far fewer
highs).

(4) XTAL BROAD (similar to i-f sharp but cleaner
sidebands). -

(5) XTAL MED. (greatly increased sideband cut-
ting—more pronounced crystal slot for interference—
very few high frequency components present}.

(6) XTAL SHARP (Position of extreme selectivity
—practically no sideband content-—very pronounced
crystal slot).

4-51. The graphic effects of the different steps of
selectivity on a signal are shown in figures 6-1 and
6-2. As illustrated in figure 4-7, in positions 1, 2, and
3 the crystal is short circuited. In position 4, the short
across the crystal is open, the iron core in the second-
ary of transformer (T-201) has been adjusted for broad
crystal action and at this point is accurately tuned
to the crystal frequency. Due to the close coupling of
the transformer secondary to the crystal, the sharply
rising .esonance curve of the crystal causes, in con-
trast, a sharply falling resonance curve in the sec-
ondary. The combined action of these two character-
istics results in a relatively broad resonance curve of the
"XTAL BROAD” selectivity setting. In the “"XTAL
MED,"” position 5, capacitor {C-215) has been adjusted
for selectivity midway between the “XTAL BROAD”
and “XTAL SHARP” settings. In position 6, "XTAL
SHARP”, trimmer (C-216), has been adjusted for
the sharpest crystal action. Under this condition, the
secondary of transformer (T-201), is slightly detuned
from the resonant crytal frequency sufficiently so that
its resonance curve is not greatly affected but sull
coupled tightly enough so that it can transfer energy to
the crystal circuit. As this point is reached, 1t is in-
dicated by a rise in the output. Two such points of

increased output will normally occur, one for each
adjustment of the secondary on either side of resonant
frequency of the crystal.

4-52. AUTOMATIC VOLUME CONTROL (See fig-
ure 4-8). Automatic volume control voltage 1s ob-
tained by the rectified signal voltage drop across re-
sister (R-218). Since it is desirable to maintain the
receivers r-f and i-f gain at 2 maximum value on a weak
signal, the cathode of the first diode of (V-203) 1s
biased at +6 volts through the action of voltage divider
(R-217) and biasing resistor (R-216). The delayed
a-v-c voltage, so obtained, is fiitered by action of resistor
(R-201), and condenser, (C-206) then passed through
decoupling resistor (R-219) to the a-v-¢ controlled
stages.

4-53, AUTOMATIC NOISE LIMITER. (See figure
4-8.) Function of the automatic noise limiter circuit 1s
to suppress strong impulses of short duration which are
received and reach the detector stage of the recerver.
Operation of the circuit ts as follows:

(1) When a normal signal is received, current flows
through the second diode section of tube (V-203) and
resistors (R-202, R-203, and R-220); point @ con-
sequently becomes negative with respect to ground,

likewise point (&) becomes even more negative. Both
points é and B follow the detected signal with
point being coupled through capacitor (C-207) to

the audio stage.

(2) To eliminate sudden noise pulses of short
duration, the cathode of germanium diode (CR-201) is
connected to point B and its anode through resistor
(R-213), to point @A) . By action of the RC network,
composed of resistor (R-213) and capacitor ((-205),
the potential at point © ', or the anode of the germa-
nium diode, tends to follow the average of point
@A voltage, thus causing the 2node to be negative with
respect to the cathode and the diode to be non-conduc-
tive.
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(3 As a sudden noise pulse is received; points @)
and @ swing negative, however the tume constant of
resistor (R-213) and capacitor (C-205), prevent point

- CONTROLLED
STAGES

C-207

STAGES

Figure 4-8. Radio Receiver R-595/ARR-7AX
Detector, AVC and ANL Schemalic

© from going negative as quickly as point A .
therefore a sharp pulse of short duration will cause
point (B to go negative sufficient for diode (CR-
201) to conduct, canceling the pulse to be sent on to the
audio stage.

4-54. BEAT FREQUENCY OSCILLATOR. (See figure
4-8.) The B.F.O. consists of a single tube Hartley os-
cillator which is packaged as a plug in unit controlled
by the "BFO” switch (S-4), on the front panel of the
receiver. Frequency of the unit is varied with a pre-

AN 16-30ARR7-2

meability tuned ceoil which is adjustable through the
top of the case.

4-55. Qutput of the B.F.O. 1s fed into the detector
crcuit and provides a signal which is 1000 cps re-
moved from the center frequency of the if strip.
YWhen a carrier signal with no modulation is received,
and the r-f section is tuned to give center frequency i-f
output, the two signals will mix with a resulting 1000
cps note available at the output of the detector.

4-56. AUDIO SECTION. (See figure 4-8). The audio
section is a replaceable unit which utilizes two twin
triodes and a beam power pentode,

4-57. Two sectons of twin triode JAN-12AT7 (V-300),
in cascade, are used for initial amplification. This
drives beam power pentode JAN-6095/CT (V-301),
which is coupled through capacitor (C-301), to the
"PHONES” jack on the front panel. Feedback is em-
ployed around this stage to improve frequency response
and distortion characteristics. A portion of the output
of pentode (V-301) is fed into two sections of twin
triode JAN-5687 (V-302), which is connected in par-
alle! as a cathode follower, to give 2 low impedance
output, The output of this stage is connected to the
“REC” receptacle on the front panel of the receiver.

4-58. SCANNING MECHANISM. The sector sweep
or scanning mechanism consists of a motor assembly, a
magnetic clutch, a gear train, and a sector selector
mechanism. The motor assembly and magnetic clutca
are held in a cast aluminum frame.

4-59. The motor consists of a high-speed armature ro-
tating in the field of a permanent magnet. The motor
drives a speed reducing gear train which in turn drives
the magnetic clutch,

4-60. The magnetic clutch consists of a solenoid housed
in a steel shell. When energized, the magnetic field
pulls the wall of the adjacent gear, which is driven by
the worm gear, up against the clutch housing which

AN 3102-22-4F Vag2

Figure 4-9. Rectifier Power Unit PP-32/AR — Boltom View
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then transmits the motion to the gear train dniving
the tuning capacitor of the receiver, The magnetic clutch
winding is connected to the "MOTOR" switch so that
the clutch is engaged only while the motor is running.
This allows the tuning capacitor to be turned manually,
free of the motor drive gear train,

4-61. The tuning capacitor gear train consists of spring-
loaded gears to prevent backlash or lost motion. The
“"TUNING"” contro! and clutch are connected to the
gear train by a spring-loaded slip-type clutch to pre-
vent damage due 1o overdrive of the tuning capacitor
shafc beyond its stops. This will occur during automatic
scanning if the sector selector set screw adjustment is
loose, since the reversing switch must be tripped at the
end of each scanning run.

4-62. The sector selecting mechanism is located on the
panel under the hinged cover. (See figure 3-3.) It con-
sists of a pair of adjustable discs equipped with tripping
arms that engage the reversing switch handle as they
rotate,

4-63. RECTIFIER POWER UNIT.
(See figures 1-1 and 7-6.)

Sections V-V

4-64. Rectifier Power Unit PP-32/AR is connected to
the aircraft’s a-c and d-c power source through power
input receptacle AN3102-22-43,

4-65. Voltage (24 vdc) goes through the d-c line fuse
and switch to the three outlet receptacies AN3102-22.58,
The d-c pilot light is wired in on the load side of the
switch so it indicates when d-c voltage is available at
the three outlets,

4-66. The a-c is fed through the a-c line fuse and switch
to the primary of the power transformer which has one
high voltage secondary winding, three 5-volt rectifier
filament windings, and one G-3-volt filament winding
for the receiver tubes. The pilot hight (LM-201) 1s
connected across the 6-3-volt winding. The plates of
the three rectifier tubes JAN-5SR4GY are operated in
parallel as full-wave rectifiers, but with their fila-
ments wired to separate filament windings so that three
separate high voltage sources are available. Each high
voltage source is filtered with a choke and capacitor con.
nected as a low-pass L-section filter with choke input.
A bleeder resistor is connected to the three receptacles
AN3102-22-5S located on the front panel of the power
unit. The bottom view of Rectifier Power Unit PP-
32/AR is shown in figure 4-9.

SECTION V
MAINTENANCE

5-1. INSPECTION.

Note

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

5.2. PREFLIGHT.

a. Check the mounting of the radio receiver and
power unit to make sure that the units are firmly at-
tached to their bases and that the bases are securely
in place.

b. Make sure that al! plugs are firmly seated in their
sockets.

c. Turn the equipment on as outlined in paragraph
3.2 and make an aural check of reception using the
headset. With the “R.F. GAIN” and "AUDIO GAIN"
controls ("SENSITIVITY"” and "AUDIO” controls on

Radio Receiver R-595/ARR-7AX) advanced to maxi-
mum,_ test across each wave band by tuning in signals
or by noting the presence of high background noise.

d. Turn the "MOTOR"” switch on. Make sure that
the motor reversing switch is functioning normally.

e. The two pilot lights on the rectifier power unit
should be illuminated indicating normal functioning of
the power unit.

f. Check for normal operation of the r-f and if
circuits by tuning across a voice-modulated signal
with the "AVC” switch on. The "CARRIER LEVEL"
meter will indicate relative signal strengths when the
circuits are functioning normally.

Note

On Radio Receiver R-45/ARR-7, the “B.F.O.”
switch must be at "OFF"” for operation of the
“CARRIER LEVEL"” meter.

5-3. 25-HOUR INSPECTION.

a. Remove all connecting cables from the operating
panels of the radio receiver and the rectifier power unit.
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b. Remove the radio receiver and the rectifier power
unit from their mounting bases. Remove receiver and
rectifier power assemblies from their respective dust
covers and make sure that all tubes are firmly seated
in their sockets.

c. Check the mechanical operation of all controls.
Make sure that all control knobs are firmly attached
to control shafts.

d. Reassemble the receiver and the power unit chassis
in housings and replace on mounting bases. Attach the
connecting cords and cables after inspecting to make
sure that all connections are intact. Make sure that
the shock absorber movement of both mounting bases
is unobstructed.

e. Check aurally the operation of the receiver on all
bands and under all conditions of operation by position.
ing the various controls as outlined in paragraphs 3-4
through 3-21.

f. Check the operating condition of the indicator
dial lamps on the power unit and the receiver operating
panels.

g. With the antenna lead removed and the “R.F.
GAIN"” and "A.F. GAIN" controls (“Sensitivity” and
“Audio” controls on Radio Receiver R-595/ARR-7AX)
advanced to maximum, check aurally for the pres-
ence of unwanted oscillation. Jar the receiver during
the test to determine the absence of intermittent oper-
ational characteristics.

h. Determine the accuracy of calibration by tuning
in a signal of known frequency in each operating
band. A calibrated signal generator should be used
to provide an accurate signal at the high, middle, and
low frequency positions of each band.

5-4. 100-HOUR INSPECTION.,

a. Remove the interconnecting cords and cables from
the receiver and the power unit.

b. Remove the receiver and power unit chassis from
their respective mountings and disassemble chassis from
housings.

¢. Clean dust accumulations from chassis with a clean,
dry cloth, being careful not to displace internal wiring
or components. If available, 2 clean, dry air stream
may be used to blow dust from the chassis.

d. Check the functioning of the “FREQUENCY
RANGE"” switch ("RANGE MC” on Radio Receiver
R-595/ARR7AX) noting particularly any slipping be-
tween the switch assembly and the control knob as the
control knob 1s rotated.

e. Check switch contacts for cleanliness and proper
tension.

f. Check each tube in both the receiver and the power
unit and replace any not reaching an approved standard.
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g. Check the operation of the motor sweep drive,
noting the time interval of sweep operation.

h. Check the operating controls for proper oper-
ation and freedom of shaft rotation.

i. Inspect the gears for dust and foreign particles
and clean if necessary. A slight amount of oil, Specifi-
cation VV-0-526, should be placed on the gear surfaces.

j. Check the brushes in the scanning motor and
replace if worn beyond the acceptable limat.

k. Check condition of pilot lamps.

1. After reassembly, check positioning and condition
of interconnecting cables and cords and make sure that
all plug prongs are clean,

5-5. TROUBLE SHOOTING INSTALLED RADIO
RECEIVER AND RECTIFIER POWER UNIT

5.6. GENERAL.

a. Make sure the aircraft’s power supply is on and
all power cables are correctly connected.

b. Note pilot lights on the rectifier power unit
operating panel. A fuse failure in the input circuit will
be indicated by the failure of the pilot lamp, associated
with this circuit, to light. Check the pilot light bulb and

the fuses. Replace them if it is necessary.

c, Failure of the pilot lamp to illuminate the tuning
dial may be due to 2 faulty or broken interconnecting

cable. The pilot light is across the filament supply.

d. Lack of headset signal or background noise with
all pilot lamps illuminated may be due to a faulty head-
set cord, defective phone plug, or open cord connection.
Substitute a headset assembly known to be in operating
condition to test for this defect.

e. A cool tube shell may indicate tube failure. Ob-
serve safety precautions when determining tube con-
dition by touch.

5-7. If the preceding list of quickly applied tests does
not result in the location and correction of the troubie,

TABLE 1V, TROUBLE SHOOTING CHART IN-
STALLED EQUIPMENT, should be used for a more
detailed search.

5-8. TROUBLE SHOOTING AT REPAIR STATION.

5.9. Troubles listed in TABLE V assume that trouble
shooting of installed equipment has failed to locate
the trouble.

5-10. DETAILED.

a. Inspect the circuit components of the receiver and
the rectifier power unit for visual evidence of mal.
functioning.

b. Measure the voltage input to the receiver from
the rectifier power unit. If it is 270 volts dc 20 per-
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Paoragraphs 5-11 to 5-12

cent, perform a voltage check of the receiver following
the voltage chart TABLE VI or V1L If the voltage is
considerably below this value, rising to normal when the
power switch on the receiver is turned off, a short is
indicated in the receiver and a continuity test of the
receiver should be made according to the resistance chart

TABLE IX or TABLE X,

5-11. If signal tracing equipment is avatlable, the pro-
gress of the signal may be traced to the circuit at fault,
This method fails where a failure of a component in a

TABLE
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circuit which supplies operating voltage to a number
of stages 1s involved,

Note

Test points are provided on Radio Receiver
R-595/ARR-7AX (see figure 5-6), A vultage
check at J-11, J-12 and J-13, while progressive-
Iy removing plugs, P-101, P-201 and P-304,
and the BFO unit, aids in tracing voltage
trouble to the defective section.

v

TROUBLE SHOOTING CHART—DETACHED EQUIPMENT

Troxble

No click heard in headset as audio tube
V.9 (R-45/ARR-7 equipment) or V.301
(R-595/ARR-7AX equipment) is removed.

No plate voltage.

Open plate coupling
capacitor.

Defective headset
jack.

Open cathode circuit.

No click heard in headset as first audio No
tube, V.8 (R-45/ARR-7) or V-300 (R-

595 /ARR -7AX), is removed from socket.

plate voltage

Open plate coupling
capacitor.

Open cathode circuit.

Receiver fails to produce audio signal

when receiving unmodulated carrier with
“"BFQ'" switch on.

Rec:_ived signal does not increase in in-
tensity a2s "R.F GAIN" control (“SEN-
SITIVITY"” on R-595/ARR.7AX) is ad-

vanced.

in “"BFO" circuit.

cuits associated with
V-6 (R45/ARR-7)
ARR-7AX)

Shorted sensitivity control bypass capac-

itor, C-2, on Radio
ARR-7AX.

Signals recewed only over high frequtncy

portion of a given runing band. lator tube

Low plate

Signals received over only a poruon of
each tuning band.

Carrier Level meter indicates low value

Probable Cause

-
[
[ ]
]
]
L]
.

Defective tube or component

Shorted cathode bypass capacitor in cir-

Defective local or high frequency oscil-

potential on oscillator tube

Ganged tuning capacitor shorted

]
L]
n
*
-
[ ]
L ]
]
[
L]
-

Receiver circuits in need of alignment.

Remedy

Check circuit in accordance with para-
graph 5-10b.

Replace capacitor,

Replace jack.

Check circuit in accordance with applic-
able resistance chart,

Check circuit in accordance with para-
graph 5-10b.

Replace capacitor.

Check circuit in accordance with applic-
able resistance chart.

Replace defective tube or component,

Replace defective capacitor.

tubes V-1, V-2,
V-102. (R-595/

Replace defective capacitor.
Receiver R-595/

Replace tube.

Check and correct plate circuit,

Correct short berween rotor and stator
of shorted tuning capacitor section.

Align circuits in accordance with para-

when tuned to strong local station. I graphs.

inoperative on three
(R-45/

Phasing control
“"XTAL” selecuvity positions,
ARR-7 only)

One of the three identical power output
receptacies on Rectifier Power Unit fails
to provide voltage output.

| ponent.

5-12. Voltage and resistance readings indicated in the
following tables were taken from the tube socket, with
the tube removed from the socket under test. Readings

20

Defective crystal or crystal circuit com-

Defective tnbe or filter component in
output circuit of individual section.

Check crystal circuit and correct.

Check circuit (see figure 8-6) and re-
place defective component.

were taken with a Weston Model 772 Analyzer with 2
meter sensitivity of 20,000 ohms per volt. Voltages are
all dc unless otherwise noted.
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TABLE VIl (cont)
VOLTAGE READINGS—RADIO RECEIVER R-595/ARR-7AX

Pin Number
Taubes

(ANL switch on.)
SRR I 7 P PR P P

I
(BFO switch on.)

All readings were made to the chassis, with the controls set as indicated unless otherwise noted: SENSITIVITY at maximum:
AUDIO at minimum; ANTENNA input grounded; RANGE MC at 11 mc to 21 mc position.

The following are in the "OFF" position unless otherwise specified: AVC; ANL: BFO.
- A-C voliages uken with 1,000 OHM /VOLT meter.

TABLE Vil
VOLTAGE READINGS—RECTIFIER POWER UNIT PP-32/AR

Pin Number

Tubes B
_--_ ;

TABLE IX

RESISTANCE READINGS~—-RADIO RECEIVER R-45/ARR.7

Pin Number

Tubes
INE PN P I P P P
Ist £ amp. (V-1) 360 |12smes | 360 | 3000 | 5 | 17000
2nd £-f smp. (V-2 360 l125meg | 360 | 13000 | 5 | 9000
Mixer (V-3) o ] o joiooo fi2so0 [50000 | 440 [ 5 | r25mep

HE o (0 "o [ o [ mo [mow [ | o | 5 | som
T V' "0 [ o | s [imsmee| 30 [ zoe | 5 | oo
4od i-t amp. (V-6) o 1 o [ |7 [ 1600 | 13000 | 5 | 17000

Detector "A.V.C.", "A.N.LL” (V-7) .
("AN.L™ switch "ON") 1.8 meg. NC 0
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TABLE IX (cont)
RESISTANCE READINGS-——RADIO RECEIVER R-45/ARR-7

Ist a-f amp. (V-8)
2nd a-f amp. (V-9)

R.F.O. (V-10) (B.F.O. "ON")

Volmmge Regulator (V-11)

Re-radistion Suppr. (V-12)

Tubes

Voltage Regulator V-1)
1st r-t amphtier (V-101)
2nd ¢-f amplifier (V-102)

TABLE X
RESISTANCE READINGS—RADIO RECEIVER R-595/ARR-7AX

Pin Number
ool e s e fr s s
I T T T 2 0 R

0 32K 70K 370

92K

Mixer (V-103)

22 220 35

Local oscillator (V-104)
2nd converter (V-105)

st :-f amplifier (V-201)
2nd i-f amplifier (V-202)

Detector AVC, ANL (V-203)

ANL switch on.
a-f amplifier (V-300)
Audio Quiput (V-301)

o

39
33
33K

" -
¥

INF. INF.

e

"
L

s
m
H
s

Il

|

220

fd

gl

1.7K

63K 420K 575 —

39

=
Z
.o
|
|

39

Recorder output T‘V—SBZ)
BFO (VY-401)

{BFO switch on.)

=
&
P

160

36K 160
INF. INF.

LY
=
7~

I

Tube removed from socket under test.
Conditions same as for voltage measurements,

Tubes

Rectifier V-200

Rectifier V-201

Rectifier V-202

TABLE XI
RESISTANCE READINGS—RECTIFIER POWER UNIT PP.32/AR

Pin Number
1 2 [ s s |5 s |7 | 8

I T
S I A I N R I

e o [ ve [ v [ we [ e [ e | o
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TABLE XH

RADIO RECEIVER R-45/ARR-7
RESISTANCE AND INDUCTANCE DATA FOR
FILTER CHOKE AND MOTOR ARMATURE

o]~

Cercust

Symbol Resistance

5-13, REPLACEMENT OF FUSES AND LAMPS,

5-14. FUSES. The a-c and d-c circuits of the rectifier
power unit are protected by S-ampere fuses which are
contained in fuse-holder plugs located on the oper-
move it from the circuit by turning the extractor post
in a counter-clockwise direction and pulling outward.
Replace with a spare fuse provided (figure 5-1), making
sure that the replacement fuse is identical in rating with
the original. Frequent blowing of either fuse indicates

a circuit defect which should be found and corrected.

5-15. PILOT LAMPS,

5-16. The pilot lamps in the rectifier power unit in-
dicate the condition of the fuses in the input and
output circuits. Replace a burned-out lamp immediate-
ly with the spare supplied.

5-17. The pilot lamp illuminating the tuning scale on
Radio Receiver R-45/ARR.-7 serves as a visual indication
of the presence of filament voltage from the rectifier
power unit. Replace with a spare lamp immediately on

AN 16-30ARR7-2

TABLE Xl

T ———

RECTIFIER POWER UNIT PP-32/AR
RESISTANCE AND INDUCTANCE DATA FOR
FILTER CHOKES AND POWER TRANSFORMER

Circuit
Symbol

1L-201 | Filter choke 30 ohms

Component Inductance Resistance

T-200 } Power Transformer
(1) 80V. primary _ 0.121
(2) 115V, primary — 0.172
(3} 5.0V. secondary — 0.041
(4) 6.3V, Eecundnrjr — 054
(5) H.V. secondary —_ 6.85 ochms

failure. Pilot and panel lamps on Radio Receiver R-
595/ARR-7AX receive their power from the 28 vdc
source which supplies the sweep motor, Operation of
the sweep motor is therefore an indication that 28 vdc
is entering the set. Panel lamps on this receiver are
located behind screw caps on the front panel. The
pilot lamp is located behind the tuning dial.

5-18. SPECIAL MAINTENANCE OPERATIONS.

5-19. “"CARRIER LEVEL"” Meter Adjustment. Refer to
paragraph 2-13 for this adjustment. |

5-20. Scanning Motor Speed Adjustment. Refer to
paragraph 2-14 for this adjustment.

POWER TRANSFORMER

- = " r e
''''''''''
s

~ FILTER CHOKES /

SPARE FUSES

B = -

- £ Al ¢ 2

I it P. _glil @ ¢

I 13 '

!, R, BER )| giE

S| 3 PPz E Efl. Z 3w

Y| 3 § S E‘E' g 3¢

BEE ' I 'E £ ' £ 'z
Ry & > 5 i < 3 .
SRl p <)l & <pf 3 3 |

iy -_. .. _..._ L )

Laoy L2oo C202  Ca01 Cz00

Figure 5-1.
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5-21. ALIGNMENT. — GENERAL.

5-22. Radio Receivers R-45/ARR-7 and R-595/ARR-

7AX have been carefully aligned at the factory and the

adjustments have been sealed. Realignment is not neces-

sary unless the receiver shows a marked loss of sensitiv-

s‘ ity or the adjustments are known to have been tampered
B with,

5-23, EQUIPMENT. The following equipment is neces-
sary for alignment:

(1) A modulated signal generator capable of pro-
ducing an accurately calibrated signal from 450 kc to
43 mc (GR-605B or equal).

(2) Non-metalic screw driver,

(3) Output meter with phone plug (GR-583A or
- equal).

5-24. ALIGNMENT. — RADIO RECEIVER
R-45/ARR-7.

5-25. The receiver should be removed from its housing,
connected to its power supply source, and should be in
operating condition with its controls set as follows:

a. "POWER"” switch “ON.,”

b. "B.F.O.” switch “OFFE.”

c. "R.F, GAIN” maximum (clockwise).

d. "MOTOR"” switch "OFF.”

Section V
Paragraphs 5-21 to 5-26

e. "A.V.C.” switch “OFF."”
£, "AUDIO GAIN maximum (clockwise).

g. “FREQUENCY RANGE” switch 0.55 to 1.6 mc
for i-f alignment; on band being aligned for i-f align-
ment,

h. “PITCH"” control inoperative.
i. “"AN.L.” switch "OFF.”

i. "SELECTIVITY” control at “"LF BROAD” ex-

cept as noted.
k. Disconnect antenna.

5.26. I.F ALIGNMENT. (See figure 5-2.)

a. Set main dial at 1400 k¢ on 0.55 to 1.6 MC
band.

b. Connect output meter to receiver output through
“PHONES” jack on front panel. Set output meter for
8000-chm load.

c. Connect hot lead of signal generator to terminal
No. 8 of the JAN-65A7 (V-3) mixer tube. Connect
ground lead of signal generator to receiver chassis.
Adjust signal generator to produce a 455 KC modulated
signal. Adjust signal generator output amplitude for
convenient output meter indication.

d. Adjust alignment screws of T-1 for maximum out-

ut.

P e. Adjust C-60 for maximum output.

MOTOR SPEED
ADJUSTMENT

SEC.

JAN- RSN

Q0

JAN-§SKT
L

P————— — L

C O

JAN-GSAT
¥3

Jah-§SAT
v

O O O 4

M —

S-METER ADJUSTMENT

Figure 5-2. Rodio Receiver R-45/ARR-7 — Top View, Showing Adjustments for Alignment
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f. Adjust alignment screws on T-2 for maximum out-
put meter reading.
g. Adjust alignment screws on T-3 for maximum out-

put.
5-27. CRYSTAL ADJUSTMENT,

a. Adjust signal generator to produce an unmodulat-
ed signal. Turn on the "B.F.O.” switch and adjust the
"PITCH” control to produce an' indication on the
output meter.

b. Switch to "BROAD XTAL” position.

c. Vary the frequency of the signal about the 455
kc setting while adjusting the T-1 secondary screw for
maximum oufput,

d. Adjust the "PHASING” control for maximum
selectivity and back off the T-1 secondary alignment
screw until the output reaches a minimum value be-
tween the two maximum values first noted.

e. Switch "“SELECTIVITY” control to “SHARP
XTAL” and adjust C-63 for maximum output while
varying the signal generator frequency about the 455
KC frequency. Two points of maximum output will
be noted corresponding to two adjustments of C-63.
Either one of these points may be used for setting of
C-63.

f. Switch to "MEDIUM XTAL"” and adjust C-62
until the output is midway between output reached
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while aligning “"SHARP XTAL” and “"BROAD XTAL"
positions.

g. Switch again to "SHARP XTAL” and set signal
generator to exact crystal frequency as indicated by
maximum response of the output meter.

h. Turn off "B.F.0.” switch.

i. Switch again to "LF. SHARP” and carefully re-
align the i-f transformers as previously described in
paragraphs 5-26d to 5-26g, this section.

5-28. B.F.O. ADJUSTMENT. (See figure 5.2).

a. Set “"PITCH” control so that extension handle -
points directly down.

b. Turn "B.F.O.” switch “"ON.”

¢. Adjust signal generator to produce an unmodu-
lated signal at exact crystal frequency. Signal generator
is connected to receiver as for i-f alignment,

d. Adjust screw on B.F.O. transformer (T-4), after
loosening lock nut, to zero beat as indicated by mini-
mum or zero reading of output meter. Phones may be
substituted for output meter to check zero beat ad-
justment.

e. Tighten lock nut on T-4 adjustment screw.

5-29. R-F AND OSCILLATOR ADJUSTMENT.,
(See figures 5-3 and 5-4.)

a. With controls set as for i-f alignment, connect hot

Cy Sy P

(35 Sp9 PP

[36 523 FP

IST R.E.

ZND R.F.
STAGE STAGE

MIXER H.f. 0SC
STAGE STAGE

Figure 5-3. Radio Receiver R-45 'ARR-7 — Side View, Showing Adjustmenis for Alignment
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