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INSTRUCTION BOOK
for
MODELS RA-IB. RA-1I and RA-1J
AIRCRAFT RADIO RECEIVING EQUIPMENT

1. INTRODUCTION

1-1. FUNCTION

The Bendix Type BA-1B Receiver is a communica-
tion receiver designed for use in aircraft. It may be
employed for the reception of continuous wave tele-
graph or radio telephone signals within frequency
ranges of 0.15 to 1.5 megacycles (2000 to 200 meters)
and 1.8 to 15.0 megacycles (166 to 20 meters). Three
bands are used to give full coverage in each frequency
range.

Aural direction finding and loop antenna reception
may be obtained over a frequency range from 0.2 to
1.5 megacycles by using the receivers in conjunction
with the Bendix Direction Finding Equipment.

The receiver is designed to be operated locally, using
the controls mounted on its front panel, or from any
remote point within the airplane through the use of
Bendix Type MRE-1B Remote Control Unit which
includes duplicate operating controls.

The receiver may be operated from either a 12- or
F4volt storage battery supply, jumper conmections
being provided at a terminal board in the receiver
chassis to permit arranging the circuit for 12- or 24-volt
operation. The receiver will be supplied with the
arcuit arranged for 12-volt operation unless otherwise
specified. As the power supply unit cannot be converted
it is necessary to use the 12-volt (MP-5B) or 24-volt
AP-5A24) Dynamotor-Filter unit as required.

1-2. COMPOSITION
A Model RA-1B Receiver installation includes the
following equipment:
Ttem  Quantity
A 1

Descriphion Weight-lhs,

Type RA-1B Receiver with cable

plu s, with tubes (1-6K6(;
L SR7G: 1-6R7G: 1-6L70) . .

1 pe MR-38A Shnckprncf

Mounting Base

1 Type MER-1B Remote Control

Ur.tit with Cable Plug. ........

1 MP-5B Power Supply for

14-volt operation or

1 T}rpe MP-5A24 Power Suppl pply

for 24/28-volt operation, wit

cablepluga. .................

Type AF6372 Shielded cable

assembly, 2-conductor, 5 ft.

long, not wired to plug. (Power

Supply to ship’s master switch.)

Part number of the cable only

BOBT633. ...oernnininnns ..
Type AF9355 Shielded cable as-
sembly, 8-conductor, 15 ft. long,
not wired to p]].ﬁ& (Receiver to
Remote Control Unit.) Part
number of cable only is BT553. .

25.1
1.4

4.25

8.9

Ttem  Quantily

Deseription Welght-Toa,
G 1 Y

Type AF2353 Shielded cable as-
sembly, 6-conductor, 15 ft. long,
not wired to plugs. (Power Sup-
ﬂ; Unit to Beceiver.) Part num-

of cable only is B7544, . .. '

H 2 . Type QB15460 Flexible Tuning
Shafts, 15 ft. long, all fittings
are supplied but are attached
to one end only. .

I 1  Imstruction Bucrk .............

Nore: Unless otherwise specified by c-ns%umcr. the
tuning shafts and cables will be supplied in the above
mentioned lengths.

The dimensions of the equipment are:

Widih Height  Depth
Receiver with shockmount, 98" 814" 1634"
Bemote Control Unit. . ... o3 LT 3Ly
Power Supply............ 8" - T TR
1-3. ELECTRICAL CHARACTERISTICS

1-3-1. FREQUENCY BANDS

The frequency ranges covered by the receiver are
divided into six operating bands, the end limits of
which are as follows:

Band1l................... .15 to .315 me.
Band2................... A15to 680 me.
Band 3., 0030 vans 680 to 1.5 mc.
Band 4................... 1.8 to 3.7 me
Band 5................... 37 to 7.5 me
Band 6 7.5 to150 me

Extension of each tuning .ran.ge beyond the nominal
band limit provides an overlap of approximately 29g.

1-3-2, SENSITIVITY

The CW sensitivity of the receiver is 2 microvolts
for a 50-milliwatt output when the volume control is
adjusted to give a noise output of 5 milliwatts with no
carrier input.

The MCW sensitivity of the receiyer is 4 microvolts
on Bands 4, 5 or 6 and is 5 microvolts or better on Bands
1, 2 or 3 for the standard cutput of 50 milliwattsintoa
300-ohm load, with a signal to-noise ratio of at least
4 to 1, and an input signal 309 modulated at 400 CPS.

1-3-3. SELECTIVITY

The selectivity of the receiver is indicated by the
ratio of the input voltage off resonance to the input
voltage at resonance, at given band width; and is
observed by wvarying the mput voltage to maintain
a constant output level for xl:'uequenmns off resonance.
The selectivity of the Type: RA-1B Haaawer at mpre—
sentative frequencies follows: -
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Total Band Width

Input Vollage For Reference Frequencies
150 ke, 700 ke, 3000 ke.
10 times........... Thke, 15ke. 18 ke.
100 times........... 13 ke. 24 ke, 28 ke.
1000 times. .......... 20ke. 32ke. 40 ke.
1-3-4. IMAGE REJECTION

The discrimination against image frequencies over
the various ranges of the receiver is given in the
following table:

Minimum
Band Frequency Ratio

| e T 315 me. 200,000
T e Y 680 me. 90,000
s e g T g 1.50 me. 35,000
e i 3.70 me. 7,000
L e S R 7.50 me. 2,000
B..... s 15.00 me. 1,000

Norte: As the frequency specified in each band is
that at which the image rejection is poorest, con-
siderably better minimum ratios will be assured for
all other frequencies.

1-3-5. RESONANCE STABILITY
The resonance stability of the Type BA-1B Receiver
is such that the signal variation ugh the 1.8 to
15.0 megacycle range will not exceed Y4 of 19 of the
i frequency in kilocycles, and it will not exceed
of 1% of the signal frequency in kilocycles through
the .15 to 1.5 ma-gaqcle range. These ratings will Ene
obtained under the following conditions:
A. Any 20°C temperature variations between the
limits of —20° and +50°C.
Humidity variation between zero and 1009,
Battery voltage variation of 159%.
Normal vibration as encountered in aircraft.
Manipulation of the sensitivity control from
maximum to minimum.

poaRE

1-3-6. OVERALL FIDELITY

The overall fidelity characteristic of the Type RA-1B
Beceiver as measured from the antenna to the output
terminals varies, on the different bands, due to the
selectivity requirements in the range of 150 to 500
kilocycles.

On Band 1, .150 to .315 me,tg]:lcyuleﬁ, the output varies
plus or minus 6 DB over the range of 200 to 1500
cycles per second. At 2000 cycles per second the signal
is attenuated approximately 15 DB below the level at
1000 cycles per second.

On Bands 2 and 3, .315 to 1.500 megaeycles, the out-
put varies plus or minus 8 DB over the range of 200 to
2000 cycles per gecond,

On Bands 4, 5 and 6, 1.800 to 15.00 megha:yc]es, the
output varies plus or minus 6 DB over the range of
200 to 3000 cycles per second.

1-3-7. POWER OUTPUT

The output circuit of the Type RA-1B Receiver is
. designed for a 300-ohm load and will deliver over
500 milliwatts output at not over ten percent distortion
when properly loaded. The maximum possible output
is 1.5 watts,

1-4. ADDITIONAL EQUIPMENT REQUIRED
The following additional equipment will be required
to effect satisfactory operation of the equipment.
Hem  Quantity Deseription
A 2  Type MR-8A Headphone Receiver or
equivalent 500 ohm, head band type

B 1 lﬁggennu-gmund system (see Section
C 1 ]lf'r;mry power source (see Section

1-3. ANTENNA REQUIREMENTS

The Type RA-1B Receiver may be operated with a
separate receiving antenna, or it may be operated
with the transmitting antemna through the break-in
relay contained in the transmitter. Provisions are in-
cluded in the receiver for the use of a fixed or trailing
antenna and the applicable Bendix Direction Finder
Amplifier. Convenient selection by means of a three-
%osition antenna switech (815) marked DF, TA, and

A (Direction Finder Amplifier, Trailing Antennas,
Fixed Antenna) facilitates rapid selection of whichever
antenna comnection is desired. The knob marked
ANTENNA SWITCH selects the source of signal input
to the receiver. When the airplane’s fixed antenna is
connected to binding post A, the antenna switch is set
at FA, and the antenna is then connected directly to
the receiver input. When the trailing wire antenna is
connected to A, the antenna switch 515 is set at TA,
and the trailing wire is connected to the receiver input
through a fixed series condenser which serves to
compensate for the varying characteristics of the
trailing wire antenna. With the antenna switch set at
DF, the input of the receiver is connected to the output
of the Direction Finder Amplifier and terminal A is
grounded by the antenna selector switch. In series
with the antenna and the primary of the antenna coil
assembly, through the band switch 31, is a small
variable antenna trimmer condenszer C81 which com-
pensates for antennas of differing capacities.

When using a separate antenna for the receiver, the
choice of location is governed by proximity to a suitable
location for the receiving antenna lead-in. The best
results cannot be obtained at any frequency if the lead
to the receiving antenna is run around the interior
of the fuselage for several feet hefore conmecting to
the antenna binding post. This is particularly harmful
at high frequencies where dielectric losses are greater.
A receiving antenna suitable for the entire frequency
range of the receiver will not have a large capacity.
Additional capacity to the fuselage between the lead-in
insulator and the antenna hinding post shunts the
receiver and may seriously reduce the signal ene
reaching it. The ideal installation would have ;E:
receiver connected to the antenna lead-in by means
of a gsingle insulated conductor suspended in air through-
out its length, Conductors of #16 and #18 B &S gauge
are suitable for radio receiving antenna connection
ingide the airplane. This lead should not be located
so that it is likely to be struck or subjected to stress
involving the tensile strength of the wire. If it is
necessary that this lead be longer than one foot or
support is required along its length, every effort should
be made to s?ace it away from metal structural mem-
bers by at least one-half inch. Glass or porcelain
stand-off insulators are ideal for this purpose, however,
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if they are not available, it iz preferable to use dry
wooden blocks impregnated with paraffin wax as
spacers rather than to secure this conductor directly
to metal members.

When the transmitting antenna is used in con-
junction with the break-in relay for receiving, the wire
connecting binding post A on the receiver and the
RECEIVER binding post on the transmitter should
be made as short and as direct as circumstances
permit; care should be taken to prevent its coming
mto proximity with metallic bodies wherever possible,

In all cases the antenna leads must have slack, this
eliminates any possibility of vibration being transferred
to the receiver through the leads.

The ground binding post G should be connected by
a heavy flexible wire to the nearest metal member of
the fuselage using a firm clean joint, preferably soldered.
Thjlgn gl;huund lead must be short, not ﬁmcccf)'ing a foot
in d

1-6. POWER REQUIREMENTS

For 12-volt operation the receiver filament current
is 1.5 amperes and the Type MP-3B power supply
requires approximately 3 amperes. Receiver filament
current of (.8 amperes and approximately 1.5 amperes
current for the Type MP-5A24 power supply will be
required for 24-volt operation. The total plate current
for the receiver is approximately 70 milliamperes at
225 volts.

1-7. SIMILAR RECEIVER EQUIPMENT
1-7-1. TYPE RA-11 RECEIVER

When it is desirable to have a high-impedance out-
put receiver, the Bendix Type RA-11 Heceiver may

be obtained. This unit is identical to the Type RA-1B
Receiver except for the local dual volume sensitivity
c'f')ilm'l (IL39, B40) and the audio output transformer

The Bendix Type ME-11 Remote Control Unit used
in conjunction with the Type RA-11 Receiver differs
only in the remote dual volume sensitivity control
(R41, R42) used.

A 4000-0hm high impedance headset such as the
Bendix Type MH-48A is required when using this
equipment.

An additional parts list (Section 6-5) has been added
to give information necessary when referring to the
Type RA-1I Receiver Equipment.

1-7-2. TYPE RA-1J RECEIVER

7 The H]iau%mﬂ’l‘ype RA-1J HFneivher fis similar to the

pe -1 eceiver except for the frequency ranges

of) the bands 4, 5, 6, and the values of the tuning

components.,

bthB calibrated end limits of each band are given
ow:

Bend L ciamssmmaisais 150 to 315 me.
Band 2..... AR e A S15 to 680 mc.
Band 3............ i .680 to  1.500 me.
Band4.................. 2,500 to  5.000 me.
Band 5., .. 0 i 5.000 to 10.000 me.
Band 6.......... vreneans 10,000 to 20,000 me.

The Bendix Type MR-1J Remote Control Unit used
in conjunction with the Type RA-1J Receiver has its
dials and dial mask marked to correspond with the
receiver markings, An additional parts list (see Section
6-6) has been added to give information necessary when
referring to the Type BA-1J Receiver,

2. DESCRIPTION

2-1. ELECTRICAL THEORY

The Type RA-1IB Receiver follows conventional
superheterodyne design. The basic principle involves
the use of a fixed frequency amplifier, usually tuned to
some intermediate radio frequency, hence the term
IF amplifier. In the case of the Type BA-1B Receiver,
this freq‘uem;y i 1630 Kes. All desired signals are tuned
by means of a variable tuning control and are sub-
sequently heterodyned or converted to the fixed
amplifier frequency. After passing through the IF
amplifier, the converted signal is detected or rectified
in the second detector, and the audio components,
which carry the desired intelligence or message, are
amplified and fed into head telephones.

The three main tuning condensers (antenna coupling
transformers, BF amplifier transformer, and heterodyne
oscillator) are ganged together for uni-control tuning,
and their associated inductances and capacities are so
chosen as to automatically maintain a constant dif-
ference of 1630 Kes between the signal and heterodyne
oscillator frequencies. Thus, for a 1000 Kces signal, the
RF amplifier and 1st detector are tuned to 1000 Kcs
and the heterodyne oscillator is automatically set to
1000 plus 1630, or 2630 Kes.

To illustrate the complete operation, assume, for
example, that the receiver is tuned to an incoming
signal of 1000 Kes. In passing from the antenna to the

id of the first detector, the incoming signal will then
ﬁf: amplified through the RF amplifier tube and its
associated tuned input and output transformers;
whereas, signals of other frequencies will be amplified
only slightly or not at all. The first detector will also
have injected into it a second voltage originating in
the heterodyne oscillator, which will have a frequency
of 2630 Kes, and the resultant of these two frequencies
will appear in the output of the first detector. There
will be two new frequencies in addition to the initial
frequencies, namely: 1630 and 3630 Kes, the difference
between, and the sum of the original frequencies. The
appearance of these new frequencies is a phenomenon
of heterodyning which is similar to the beat obtained
at audio frequencies when two tones of different pitch
are sounded simultaneously.

The four frequencies (1000, 2630, 1630 and 3630 Kcs)
are fed to the imput of the 1st [F amplifier, which is
tuned by a filter network to a band comprised of
1630 Kes, plus and minus a few kilocycles. Conse-
quently, the 1630 Kes component is selected and
amplified, while the other three are rejected, i.e., not
amplified. This selection and amplification process is
carried on further in the 2nd IF amplifier with its
associated IF filters.

Simultaneously with the 1630-Kes IF signal voltage,
a 1631-Kes CW oscillator voltage may be applied to
the control grid of the 2nd IF amplifier tube through
a coupling capacitor. These two voﬁ.ﬂ,gea are amplified,
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passed through the final IF filters, and fed into the
signal diode section of the 2nd detector tube. The out-
g;t of the signal diode will then contain two frequencies

61 Kes and 1 kilocycle. The higher component will
be filtered out by the resistance-capacitance filter
associated with the signal,dicde circuit and the IF
filter which couples the 2nd IF amplifier tube with the
signal diede, or 2nd detector. The signal feed to the
AF amplifier will be at 1 kilocycle. This produces an
audible beat fréquency signal which passes through the
audio amplifier circuits and is fed to the head telephones.

The description above is for typical reception of
unmodulated (CW) signals. When modulated con-
tinuous waves are being received, the CW oscillator is
shut off. In this case, the amplitude modulation of the
carrier at an audible frequency produces the audio
signal which is heard in the output.

Automatic volume eontrol is obtained from the
second diode section in the 2nd detector tube. A portion
of the 1630-Kces output from the 2nd IF amplifier is
rectified by this diode, suitably filtered by a resistance-
capacitance filter, and applied to the control grid
circuits of the RF amplifier, 1st detector, and 1st IF
amplifier tubes throug l:lemuplinf filters. Variations
of mcoming signal intensity result in corresponding
changes of rectified voltage in the AVC diode circuit.
These variations are transmitted to the above named
cortrol grids and serve to reduce the overall gain
or sensitivity of the receiver when the incoming signal
incteases in amplitude, and vice versa, thus main-
taining the output at a substantially constant level.
This level may be adjusted by the potentiometer section
of the dual volume control which determines the AF
voltage applied to the grid of the output power tube.

Manual volume control is obtained by setting the
AVC switch in the off Foaition, thus substantially
grounding the control voltage from the AVC diode.
Control of volume is then accomplished b reEacing
the AVC voltage variation with that from the IR drop
across-a manually operated control which varies the
cathode bias on the RF amplifier, 1st detector and
st TF amplifier tubes,

2.2, .CJRCUIT DETAILS
2-2-1, 'PANEL AND CONTROLS

The front panel of the receiver bears all the controls
required for its operation. Viewing it from the front,
one may note, in the upper left hand corner, three
binding posts for connecting the antenna to Post A,
Direction Finder (if used) to post DF, and post G to
ground. Immediately to the right of these is the rotary
gntenna switch. 515 which permits changing the re-
ceiver inPFut. for use with a direction finder DF, f.raii.incﬁ
antenna TA or fixed antenna FA, depending upon whi
type of antenna is connected to the binding posts. The
antenna compensating condenser C81, is located at the
right of the antenna switch. By turning the spring dust
cover to one side, the condenser can be adjusted with
a 'serewdriver, Below the aotenna switch is a pro-
jecting gear case, having an external knob marked
’!I‘IJN . It!contains a bevel-gear arrangement that
permits the mechanical linkage of a remote control
unit to the receiver. The TUNING control drives a

recision, spring-loaded, worm gear which in turn

rives; the tuning eondenser (C1.1, C1.2 and
CL3), The BAND SELECTOR located o the right
of the tuning control has a similarly arranged mecha-

nism, this has the external knob marked BAND
SELECTOR. Along the hottom of the front panel, in
succession from left to right, are the telephone jack J1,
marked PHONES, the automatic wvolume control
switch 58, marked A.V.C. OFF-ON, the CW switch
510, marked C.W. OFF-ON, the power switch S11
marked POWER OFF-ON, that operates the starting
relay Hl, a six-contact plug receptacle PL3 that
receives the power eable from the dynamotor-filter unit
and an eight-contact plug receptacle PL1 which con-
nects to the remote control unit. Below and to the
right of the band selector gear case are four pin jack
terminals used for testing, GG is the common terminal,
B+ connects to the plate voltage bus, A+ connects
to the heater voltage bus and AUDIO connects to the
secondary high side of the output transformer. In the
upper right corner is the VOLUME control (R39-E40).
To the left of the volume control is the LOCAL-RE

MOTE transfer switch (39). At the top center.of the
panel is thgdport through which the dial and dial mask
are observed. A pilot light DL1 iz enclosed in a small
reflector case to the r{i‘%ht of the dial port. Pilot lights
may be changed by unfastening two screws which hold
the cover in place. The case and front panel of the
receiver are finished in a black wrinkle-enamel and all
markings on the panel are engraved.

2.2-2. RF AMPLIFIER CIRCUITS

The input energy is taken from a fixed antenna, a
trailing antenna, or a direction finder amplifier; choice
of any one source is had by operation of the ANTENNA
SWITCH. This energy is fed into the tuned antenna
circuit coils L1 to fg and their associated trimmer
condensers, located in the ANTenna shield can.

The energy from the tuned antenna circuit is then
fed into the radio frequency amplifier tube V1, which
is a 6K7G triple-grid RF amplifier. This amplifier
voltage then goes to the tuned circuits in the BF shield
can, LT I.ungaud their associated trimmer condensers.
The signal is then introduced into the first detector
tube V3 (mixer stage).

The output of the heterodyne oscillator circuit, tuned
1630 kilocycles higher in frequency than the frequency
of the desired signal, is injected into the mixer stage.
This heterodyne oscillator circuit consists of a 6K7G
oscillator tube V2 and the tuned circuits mounted in
the OSCillator shield camn, coils L13 to L18 and their
associated padder and trimmer condensers.

Frequency conversion is accomplished by the hetero-
dyne process, the tuned and amplified signal and the
output of the heterodyne oscillator are simultaneously
detected in the first detector (mixer) tube V3 whose
output circuit FL1 is tuned to the intermediate fre-
quency of 1630 Kes. The first detector tube V3 (6L7G)
has two separate control grids which are shielded from
each other; use of this tube reduces the undesirable
coupling effects between the oscillator and signal
circuits to a minimum. The tuned circuits FL1 com-
prize a conventional 1630 Kes, double-tuned, IF
transformer.

2-2-3. IF AMPLIFIER CIRCUITS

Output of the first detector (mixer) tube V3 is fed
through the tuned IF transformer FL1 to the first
intermediate frequency amplifier tube V4. The trans-
former FL1 being tuned fo 1630 Kes passes signal
energy of this frequency and attenuates all other
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frequencies. After amplification in the tube V4 the
signal is fed through another tuned IF transformer
FL2, that further attenuates undesired frequencies,
into the second IF amplifier tube V5.

Provision has been made in the IF transformer FL2
to couple the output of the continuous wave beat
frequency oscillator (CW Osc.). The CW oscillator
tube V8 15 a 6K7G operating at very low voltage. This
oscillator is tuned to 1631 Kcs by the coil L27 and its
associated condensers located in the CW, BFO shield
can.

The second intermediate frequency stage consists of
the IF amplifier tube V5 (6K7G) and a tuned circuit
FL3. The output of V4 is amplified in the second IF
amplifier tube V5; whenever the beat [requenc
oscillator tube V8 is used, its output is also amplifie
in the tube V5; the signal is then fed through the tuned
IF transformer FL3 to the second detector tube V6.
Transformer FL3 further attenuates signals of any
undesired frequencies.

2-2-4, AYC AND AUDIO CIRCUITS

The duplex-diode triode tube V6 (6R7G) is used as
a combined detector, audic amplifier, and automatic
volume control tube. The signal input from FL3 is
rectified in the diode portion of the tube and because
of the current flow in the diode circuit a voltage is
developed across the resistors R23 and R24, (see the
schematic diangram), The audio voltage developed across
resistor R24 is bypassed to eliminate the radio fre-
El;le&ncy component and is then applied to the grid of
triode section of the tube. This triode section
amplifies the audio frequency signal. The rectified
voltage developed across the resistors R23 and R24
is fillered and used to vary the bias on the tubes V1,
Y3 and V4. Any change in signal strength at the
detector will cause a change in the DC bias voltage of
the RF and IF tubes thus limiting the gain and acting
to hold the signal level at the detector to a constant
value. The output of the detector V6 is amplified in
the audio output amplifier tube V7 (6K6G), and the
audic output for headphones is obtained from trans-
former T1 in the plate circuit of the tube V7.

2-2-5. SENSITIVITY CONTROL CIRCUITS

When using AVC the receiver semsitivity is fixed,
" The receivél output is varied by rotating the dual
volume control (R39 and R40). The potentiometer 40
is shunted across the secondary of the output trans-
former T1 to provide a means of varying the voltage
delivered to the headphone jacks.

When AVC is not used the variable resistor R39
changes the cathode bias thus lowering the receiver
sensitivity.

2-3. POWER SUPPLY

2-3-1. GENERAL, 12-0R 24-YOLT OPERATION

The Type RA-1B Receiver can be operated from

either a 12- or 24-volt storage battery supply.

A. 12-volt operation requires the use of a T
MP-5B (12-volt) Dynamotor-Filter Unit; also,
on the numbered terminal board located under
the chassis, terminals 1 and 2 must be con-
nected, terminals 3, 4 and 5 must be connected,
terminals 6, 7 and & must be connected.

B. 24-volt operation requires the use of a Type
MP-5A24 (24-volt) Dynamotor-Filter Unit; alzo,
on the numbered terminal board located under
the chassis only the terminals 2 and 3 shall be
connected.

It is not necessary to change pilot lights when
changing from 12-volt to 24-volt operation as the
dropping resistors B43.3 and R43.4 are in the circuit
when the jumper is removed from connections 6, 7 and
8 of the terminal board.

The Schematic Diagram, Figure 15, shows the lo-
cations of the fuze. For 12/14-volt operation the fuse
is a 10-ampere, 25-volt Littelfuse located in the primary
lead of the power supply. For 24/28-volt operation the
fuse is located in the higﬁ valtage lead of the dynamotor
output. This fuse is a one-eighth ampere, 500-volt
Littelfuse.

The Type MR-1B Remote Control Unit does not
have to be changed when it is used with either 12- or
24-volt installations. The Type MP-5B and MP-5A24
Dynamotor-Filter Units are ruggedly constructed
machines designed especially for aviation service. Each
unit is mounted securely on top of a chassis that
contains all of the necessary eomponent parts required
for its proper operation.

2-3-2. EXTERNAL CONNECIIONS

At one end of the filter box are four plug receptacles
that provide for the convenient connection of the power
cables incidental to the use of the dynamotor. The
upper left plug receptacle PLT receives the low voltage
input from the airplane storage battery. The up
right plug receptacle PL4 receives the power cable
from the receiver. The lower right plug receptacle PL5
supplies potentials suitable for use with Bendix Di-
rection Finder Amplifiers. The lower left plug receptacle
PL6 provides potentials for any of the various Bendix
Interphone systems. These systems can be installed to
provide as many positions as desired. The interphone
ON-OFF switches operate independent of the receiver
ON-OFF switch.

A PROTECTIVE FUSE (F1), is mounted in the
dynamotor so that it is readily accessible from the
terminal end of the dynamotor mounting box, and may
be removed for inspection or replacement by removing
the small knob provided for this purpose.

2-4, CONSTRUCTION

2-4-1. RECEIVER
2-4-1-1. General

The Type RA-1B Receiver is designed for dependable
operation under severe and adverse service conditions,
as all of its component parts are constructed to with-
stand any degree of vibration, temperature or humidity
change encountered in the course of normal flight
operation. The metal from which the equipment is
fabricated is selected to withstand corrosion.

2-4-1-2, Type of Construction

The chassis-case form of construction has been used.
All controls are located on the front panel enabling the
chassis to be withdrawn from its case for inspection
or replacement of tubes without the inconvenience of
disconnecting the cables or the flexible tuning shafts.
The chassis is held in place in its case by three thumb
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screws, two of which are mounted along the top edge
of the front panel, and the third is mounted at the
center of the bottom edge. All tuning coils and their
associated trimmer and padder condensers are mounted
in aluminum shield cans, (See Figure 3.) One can is
used for each stage. The tuned circuits are connected
to swilch sections which are turned by the BAND
SELECTOR knob. Whenever possible, resistors and
bypass condensers are sull:lercdp to lugs mounted on
bakelite boards; this practice facilitates replacement of
parts and provides rigid support.

2-5. REMOTE CONTROL
2.5-1. TYPE MR-1E REMOTE CONTROL UNIT

The Type MR-1B Remote Control Unit, (Figure 1),
is designed to work in conjunction with the Type
BA-1B Aircraft Receiver, and is constructed to meet
the same service requirements. All external connections
are on the right end. All couplings for the flexible
tuning shaft, and flexible band selector shaft are held
in place by threaded fittings. Midway between the
flexible shaft couplings is the eight-contact terminal
receptacle (PLZ) to which the receiver control cable
connects,

2-5-2. DESCRIPTION OF CONTROLS

The Type MR-1B Remote Control (Figure 1) con-
tains all of the operating controls found on the Type

BA-1B Receiver panel except the antenna switch 515
and the local-remote transfer switch 59. In the upper
left corner of the remote control panel is a telephone
jack J2 marked PHONES, directly below is the
VOLUME control (R41-R42); C.W. ON-OFF switch
(513), A.V.C. ON-OFF switch ESI 2), POWER ON-OFF
switch (514). To the right of the power switch is a
second telephone jack J3, marked PHONES. In the
talp center of the MR-1B panel is the dial port marked
FREQUENCY. The tuning dial and dial mask, seen
through the dial port, have the same scales and band
markings as the receiver. This dial port is illuminated
by a dial light DL2 that is housed in a removable
reflector. Near the right edge of the panel are the
TUNING and BAND SELECTOR crank handles.
These cranks connect through mechanical linkage to
the corresponding receiver drives.

Operating control iz transferred from the receiver
to the remote control unit by turning the LOCAL-
REMOTE switch located on the receiver. The circuits
of the Type ME-1B Remote Control Unit are so ar-
ranged that the PHONE jacks J2 and J3 are connected
to the output of the recetver regardless of the position
of the LOCAL-REMOTE switch 39. Headphones may
be used simultaneously at the receiver and remote
locations: a listener at the location which does not have
control may regulate the audio level in his phones by
adjustment of the volume control, providing that the
AVC switch at the location is in the ON position.

3. INSTALLATION
3-1. GENERAL INSTALLATION INSPECTION

Prior to the installation of any equipment a thorough
vizual and, if possible, electrical inspection of all parts
ghould be made. A typical inspection procedure is
given below:

3-1-1. MECHANICAL AND VISUAL INSPECTION

A. Receiver Unit. Remove the receiver from its
case. Observe whether any wires have broken or
become loose and check all ceramic parts for
cracks or breakage. If the receiver appears dusty,
dry compressed air may be used to blow out
this dust. A hand bellows may be used for this
purpose. The use of extreme high pressure is
objectionable as it may impose undue strains on
some of the more delicate parts. Carefully in-
spect all exposed connections for short-circuits
that may be caused by foreign materials, or
misplacement of parts. Feel all parts to de-
termine if any have become loose, especially
see if all tubes are properly seated and making
iood contacts in their respective sockets,

Tanipulate all comtrols through their entire
range of motion, noting any irregularities re-
quiring correction. The receiver must be locked
in its case by the three knurled lock screws. The
case must locked and safety wired on its
shockmount, after ascertaining that all the
metallic pivots on the rubber shock absorbers
have penetrated into their respective holes
before trying to close the snapslides.

B. Hemote Control Unit. The general procedure of
inspection of the remote control unit is similar
to that outlined for the receiver unit.

C. Dynamotor-Filter Unit. The dynamotor relay
should be checked for improper alignment of
contacts, pitted or corroded contacts, and im-
proper spring tension. The tective fuse
should make good contacts in its holder, also,
the fuse must be of the correct value. The
dynamotor should not be taken apart by anyone
not familiar with its mechanism. (See Sec.
5-1-1.) All cables must be firmly locked in their
respective receptacles by the small spring tips
on all electrical cable plugs, and by the threaded
collars in the case atp the mechanical cables.

3-1-2, ELECTRICAL PERFORMANCE

After all units have been inspected and are properly
connected, the equipment should be tested for electrical
performance. The following procedure is typical of
installation performance checks.

A.  Set the LOCAL-REMOTE switch to LOCAL.

B. Turn POWER switch on the receiver to ON.

C. Plug a telephone headset into PHONES jack on
receiver.

D.  Adjust VOLUME control to maximum,

E. Turn BAND SELECTOR control on receiver
to any band.

F. Turn CW switch to OFF.

G. Operate TUNING control until a signal is
heard, at which time the antenna compensating
condenser C81 should be adjusted. Turn the
small snap cover and, with an insulated screw-
driver, adjust condenser until maximum signal
output is obtained. The cover must be turned
to close the adjustment opening.

H. Turn AVC switch to ON.
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I. Vary the VOLUME control and note if smooth
reduction of volume is obtained.

J.  Turn the AVC switch to OFF and again vary

the VOLUME control while noting if emooth

reduction of volume is obtained. )

Turn the CW ewitch to ON and note if beat is

heard in the headphones.

L. Tumn LOCAL-BEMOTE switch to REMOTE
and repeat all checks in this position.

M. Check remote dial against the receiver dial,

making certain that they are properly aligned;

all readings should be identical,

It will be noted that at either remote or receiver
positions, with the AVC switch ON, the VOLUME
control functions to control the headphone volume at
its ition regardless of the position of LOCAL-
BREMOTE switch. The cireuits are arranged in this
manner so that, if the local operator should have
control of the receiver, the pilot at the remote position
may control the volume in his headphones by turning
the AVC switch to ON. This may be done without
affecting any of the local operator’s controls. The
controls should be checked to =ee if they operate in
this manner.

Tune in several stations on each band at both the
local and remote positions while making the above
checks to assure correct operation of the equipment.

The above checks will indicate proper connection
and operation of the receiving eqmpment. To check
overall performance of the installation, tune in a weak
station in any band and turn airplane’s motors up to
at least 1200 RPM, noting in headphones if any inter-
ference is introduced. Repeat this check on each band.
Operate the battery-charging generator-field switch
with motors turning 1200 HP}j to be sure that no
interference originates in the generator. If any inter-
ference is caused by either motors or generators,
bonding and shielding must be examined and corrected.

K.

3-2. BONDING AND SHIELDING

Before the Type RA-1B Receiver Equipment is
installed, the aireraft engine, charging generator,
ignition system and all electrical accessories must be
completely bonded and shielded, if satisfactory radio
results are 't be obtained.

As the ultimate sensitivity of any aircraft receiving
installation is limited by the magnitude of the local
interference caused by ignition noises, etc., rather than
by the sensitivity of the receiver, it is necessary if
reception of weak signals is desired that the interfering
signal be reduced to the lowest possible value by proper
bonding and shielding.

A test to determine the completeness of honding
and shielding would be: With the airplane in flight
or with the engine turning up at least 1200 RPM on
the ground in clear weather when atmospheric static
iz negligible and the receiver volume control set at
maximum, negligible sound should be audible in the
telephone receivers over that which is heard with the
engine not running. If the airplane is maintained in
a well bonded and shielded condition, extremely long
distance ranges of reception will be obtained by the
Type RA-1B Receiver,

3-3. LOCATION AND MOUNTING OF
RECEIVING EQUIPMENT

The receiver shockproof mounting base (Figure 10)
should be attached to a plane surface at a location in
the airplane that has been chosen for both the shortest
practicable lead to the receiver antenna binding post
and convenient access to the main tuning controls on
the front panel. When determining this location, care
must be taken to choose one that permits the receiver
to vibrate freely in all directions without striking any
other equipment or m;iun of the airplane. After these
requirements have met, and the mounting base
has been permanently secured, the receiver should be
attached to it by means of snapslides associated with
the mounting brackets on the under side of the case.
The snapslides must all be firmly engaged on their
respective studs and securely closed.

The Type MP-5B or MP-5A24 Dynamotor-Filter
Unit (Figure 14) should be located in such a position
that the battery leads are kept as short as possible,
and the 10:;§itut]inal plane of the dynamotor shaft be
as near parallel to the airplane line of flight as possible;
also, consideration should be given to the placement
of the commecting cables and the necessity for oc-
casional removal for inspection of the dynamotor-filter
unit, The mounting plate (Figure 12) should be per-
manently fastened in the location selected and the
dynamotor-filter unit attached to it by means of the
four snapslides provided for this purpose.

The remote control unit (Figure 11) must be so
located that all controls are readily available to the
pilot. The dial must be easily seen by the pilot when
in flight. Care should be used in locating the remote
control and receiver units so that no sharp bends will
be required in the mechanical cables usg for tuning
and band switching. The remote control mounting
base (Figure 13) should be securely fastened at the
chosen location and the remote control unit attached
to it, using the snapslides to hold the unit in place.

3-4. CABLE CONNECTIONS

The electrical connections of the Twype RA-1B
Receiver Equipment (Figure 8) are made by selecting
first the battery cable, from one end of which project
two wires marked to indicate their polarity. These are
connected to the terminals of the storage battery
voltage supply line, The plug at the opposite end of
the battery cable is inserted in the two-contact recep-
tacle PLT on the base of the dynamotor-filter unit.
The Type RA-1B Receiver iz connected to the dyna-
motor thmuﬁ? the power cable, one end of which
plugs into the six-contact receptacle PL4 on the
dynamotor base; the other end is inserted into the
six-contact receptacle PL3 on the front panel of the
receiver. The Type MR-1B Remote Control Unit is
connected to the receiver electrically by the control
cable which runs from the eight-contact receptacle PL2
on the side of the remote control unit to a similar
eight-contact receptacle PL1 on the front panel of the
receiver,

The TUNING and BAND SELECTOR controls on
the remote control unit are mechanically linked to the
corresponding TUNING and BAND SELECTOR con-
trols on the receiver by two flexible mechanical shafts,
The ends of these shafts terminate with spline joints
and are securely held in place by threaded collars.
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Before connecting the flexible mechanical shafts to
the TUNING and BAND SELECTOR controls, the
remote and local contrals must be set to corresponding
positions, Set the TUNING controls of the receiver
and remote controls to read zero. Set the BAND
SELECTOR control of both units so that the index

line of each is in the center of the port for Band 1.
The flexible mechanical shafts may then be connected
by engaging the female fittings at the ends of each
shaft with the proper male couplings on the receiver
and remote control unit and securing the coupling nuts.

4. OPERATION

4=1. INITIAL TESTS AND ADJUSTMENTS

Prior to each flight the T:.‘Fe BA-1B Receiver should
be checked for performance. This check should include,
from both local and remote control points, a listening
test on each band to determine:

PHONE reception.

CW reception.

AVC action.

MVC action.

VOLUME control,
TUNING.

BAND SELECTION.
LOCAL-REMOTE operation.

Any other equipment used in connection with this
receiver, such as, a direction finder, interphone system,
etc., should also be checked at this time. It must be
determined which position is to have control during
flight so that LOCAL-REMOTE ewitch on the receiver
may be set to the correct position.

HoEETOR >

PHONE RECEPTION FROM THE LOCAL
POSITION

A, Turn ANTENNA SWITCH to TA for use of
receiver with a trailing antenna, turn AN-

4-2.

TENNA SWITCH to FA for use with fixed.

antenna.
B. Turn CW switch to OFF.
. Turn LOCAL-BREMOTE switch to LOCAL.
AYC switch may be ON or OFF as desired.

E. Turn POWER switch to ON and allow receiver
about fifteen seconds to warm up.

F. Turn BAND SELECTOR knob until the desired
band is selected. (The dial mask gives band
number and frequency limits.)

G. Turn the TUNING knob until the desired
frequency is obtained. (The scale, marked in
frequency, is to be used when setting the receiver
to a station whose frequency is known.) When
stations have been previously logged on the
linear scale, turn the tuning knob until the dial
geale iz on its logged number, then turn the

TUNING knob in a clockwise direction until
its scale (0-100) is on its logged number; this
latter method allows exact resetting of the
receiver.

H. With the AVC switch OFF, strong signals may
cause overloading of the audio circuits; the
VOLUME control should be reduced to give
the desired output level in the headphones.

4-3. CW RECEPTION FROM THE LOCAL
POSITION

The only changes to the above procedure are:
B. Turn CW switch to ON.
D. AVC switch must be OFF.

4-4. REMOTE FUNCTIONS WHEN CONTROL
IS AT THE LOCAL POSITION

When the LOCAL-REMOTE switch is at LOCAL,
a listener at the remote point ean vary the TUNING
and BAND selection. The listener is able to vary his
headphone VOLUME, provided his AVC switch is ON.

4-5. PHONE AND CW RECEPTION FROM

REMOTE POSITION '

All controls at the REMOTE position are duplicates
of those at the local position except the ANTENNA
SWITCH and LOCAL-REMOTE switch. It is neces-
sary to set the ANTENNA SWITCH to the proper
type of antenna connection, and the LOCAL-REMOTE
switch must be turned to REMOTE before operating
from the remote position.

4-6. LOCAL FUNCTIONS WITH CONTROL AT

REMOTE POSITION

The listener at the local position may change the
type of antenna being used by turning the ANTENNA
SWITCH, he may return full control of the receiver
to his position by turning LOCAL-REMOTE switch
to LOCAL, he may vary the TUNING and BAND
SELECTOR controls, and he may control the head-
phone VOLUME at his position if his AVC switch
15 ON, even though control is at the REMOTE position.

5. MAINTENANCE

5-1. ROUTINE INSPECTIONS

Regular inspections should be made preceding each

flight.

A. Al interconnecting cable should be checked to
see that they are securely locked in their recep-
tacles. The snapslides fastening the receiver,
dynamotor and the remote control units should
be locked in place with safety wires,

B. Check the airplane battery with a hydrometer.

C. Check the operation of the voltage regulator of
the charging generator, adjusting, if necessary,
to insure consistent operation of the generators
at 14 volts to 15 volts.

Clean the antenna insulators, especially any
which may be exposed to the engine exhaust or
propeller blast.

E. Check connections of lead-in wire, both at

antenna and at receiver ends.
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F. If the receiver is functioning properly with the
dynamotor background noise at a suitably low
level, do not disturb the dynamotor unit,

Each inspection should include a listening test made
on at least one point in each band of the receiver. The
operation of all controls should also be checked. (See
Section 3-1.) Any major trouble should be apparent
from these tests. After each 500 hours of use, the
equipment should be completely overhauled.

The receiver should be checked as in Installation
Inspection, Section 3-1, in addition the tubes should
be tested, all voltages checked to the values given in
Section 5-3-1, and the general performance compared
to the figures given in Electrical Characteristics,
Section 3-1. Any defective parts should be replaced.

If realignment is necessary, it should be done by
competent personnel, using the equipment and methods
listed in Section 5-3-2,

The remote control unit should be checked for
tightness and performance,

5-1-1. LUBRICATION OF DYNAMOTOR

The dynamotor-filter unit consists of a mounting
box and the dynamotor. The relay H1 in the mountin
box should be checked to see if the points are mis.alignes
or pitted, and the spring tension should also be checked.
The dynamotor will require lubrication every 500 hours
of operation. At this time, it should be cleaned and
inspected for wear. If a major overhaul is required, the
dynamotor should be sent to a shop equipped to
gervice such units. A recommended lubricant is Royco
No. 6A grease; supplied by Royal Engineering Com-
pany, East Hanover, New Jersey,

The following precautions should be observed during
inspection and assembly of the dynamotor unit:

A. Bearings should be properly lubricated and free
from grit.

Commutators must be smooth and free from

dirt and grease.

All mica between commutator bars must be

undercut.

Brushes must fit freely in their boxes without

excessive side play,

Brushes and brush rigging must be clean.

Brushes sh#uld be installed in same position in

box as before disassembly,

Brush leads should be shaped so that wire is

parallel to brush travel.

Brush springs must have required spring tension.

Armature must be installed with low voltage

commutator at the low voltage head.

Pole shoes, if removed, should be replaced in

their exact former position.

All spacers and washers must be correctly

located.

L. End cover felts must be in their proper position,

M. End covers should be tight.

M. All wiring must be connected as per schematic
diagram.

0. Replace all locking devices and safety wire.

The dfinamﬂtor should then be “run in" unloaded
using a fully charged 12-volt battery, a “run in"* time
of approximately two to four hours should be sufficient

6w

& HE o

o
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of brushes. After this, the

to obtain proper seatin
ed for output at full load,

dynamotor may be ch

5-2. LOCATION AND REMEDY OF FAULTS
5-2-1. GENERAL

The location of open and short eireuit faults will be
facilitated if, instead of testing at random points, an
orderly procedure is followed. Using the schematic
diagram for guidance, test one portion of a circuit at
a time, and successively check each element contained
in that portion for open circuits, short circuits, and
grounds by measuring the resistance from point to
point with an ohmmeter., If the measured values of
resistance are normal, as compared with the resistance
chart in Section 5-3-1, that particular portion of the
circuit iz probably not at fault and needs no further
attention. The identifying symbols of all components
are given on the diagrams and their normal values can
be determined by reference to Section 6,

The following table lists the average signal input
required at the grid of each of the amplifier tubes to
produce a standard cutput of 50 milliwatts into a
300-ohm load. In making these comparison measure-
ments, the signal generator output should be con-
nected from grid to ground. In the case of RF and IF
amplifier tubes, the grid clip is removed and a 0.5
megohm resistor is shunted from grid to ground. A
0.01 Mfd coupling condenser is used between the signal

nerator and grid. The grid of the heterodyne oscil-
ator tube V2 should be shorted to ground while testing
the IF amplifier. When checking AF amplifier opera-
tion, it is not necessary to break the normal grid
connection to the tube. The connection to the grid of
V6 may be made to the cap of the tube through a
0.1 ij coupling condenszer with the clip in place. To
introduce signal veltage to the grid of V7, it will be
necessary to connect the signal generator output across
R37 on the underside of the chassis. All measurements
should be made with AVC OFF, and the volume
control at its maximum clockwise position, For RF
measurements, a signal of the specified frequency
modulated 3098 at 400 CPS should be used. A 400-cycle
signal source is used in making AF measurements.

Iﬂ;ﬂf Microvalia for

Tube  Band Frequency Landard Outpul
, of 50 MW

vl 1 A5 me, 3.0

V1 2 315 me, 3.0

Vi 3 B0 me. 4.0

V1 4 1.80 mec, 3.0

Vi 5 3.70 me. 3.0

V1 ] 7.50 me, 5.0

V3 IF 1.630 me. 73

V4 IF 1.630 me. 1,500

V3 IF 1.630 me, 75,000

Va AF 400 CP3 2 Volts
V7 AF 400 CPS 3.0 Volts

By comparing the receiver performance with these
data, the location of operational faults will be greatly
facilitated. It is recommended that the stages be
checked in reverse order; i.e., V7 through V1.

Should it become necessary to remove either the
tuning or band selector knobs, take out the 6-32 holding
screw in the center of the knob and replace with an
8-32 brass screw. The knob is tapped for an 8-32 screw
and the shaft is tapped for a 6-32 screw; therefore, the
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end of the 8-32 screw will press against the end of the K. Tap the grid of the second IF amplifier V5. A

shaft and force the knob off without any danger of gharp click should be heard if the receiver is
springing the shaft. funectioning following that tube. If a click is not
CAUTION: During the assembly of the condenser and drive heard, check the tube and the voltages at that
m‘m mjmﬁ'&%@ﬁfﬁ g Mﬂg tube ;:cket Eggc Section E-E-I-dl;l‘; TELS mc}illmck
ing are dighten Tt may be repeated on tubes V4 and V3. the

ﬂmﬁi to hﬁmﬁ;ﬂw mﬂ“"“mﬂ T::‘aif:iga meﬂ;ﬁ operation of the high frequency oscillator by
corrected while the assembly screws are being lightened. Do ot connecting a voltmeter to the sereen of the
loosen any screws involving the condenser drive assembly wnless tube V2, and note if the voltage (approx. 85
B beomas ahealniig: dscenory. 2 the receiver will have fo be volts) drops when your finger is placed on the
recalibrated following ot Hie st grid cap, If the voltage does not vary, the high
mquh:I !ﬁiﬂﬂﬁﬁd ﬂg:éiﬂ%“sﬁ m;ﬂ ﬁkﬂ&hﬁﬂwﬁg frequency oscillator coil can should be checked.
T e dinka e patibruting ‘the racciﬁm Remove the antenna and connect a short piece:

of insulated wire to it. Wrap the insulated wire
around the lug on the front of the antenna coil

5-2-2, NO SIGNAL OR WEAK SIGNAL can and note any change in output. If the signal

With no signal or very weak signal, in any position increases, the antenna switch assembly should
of the tuning dial or band selector switch, the following be checked.
checks may be made to determine the trouble. L. Wrap the insulated antenna wire around the
A. Turn the POWER switch to ON. grid clip of tube V1 and note any change in
B. Plug phones in the receiver jack marked output. If the signal increases the antenna can
PHONES to eliminate the possibility of trouble assembly should be checked. -
in the remote unit. M. Wrap the insulated antenna wire around the
C. Turn the LOCAL-REMOTE switch to LOCAL. grid clip of tube V3 and note any change in
D. Tumn the VOLUME control to maximum, trns, JC U el mapoason cimok. et
: u .
E. E];igt_ the PROTECTIVE FUSE in the dyna N. Check the voltages at the tube socket of V1.
F. Trythe ANTENNA switch on its three positions O+ Check the RF can assembly.

to check its operation.
3. INTERMITTENT OR NOISY OPERATION

(G, Check antenna connections for am open or 5-2- ;
shorted condition. A. Check all electrical plugs for good contact.

H. Measure the filament and plate supply voltages B. Check for loose or shorted antenna connection.
at the panel jacks marked A4 and B+. C. Check headphone cord for open circuit while

I. Listen for audio output through the pin jack being moved about.
marked AUDIO to eliminate the phone jacks  D. Make sure all tubes are pushed all the way in
and volume control. Be sure that all tubes are their sockets.
lighted, and that the grid clips are connected E. Check all grid clips
securely to the grid caps. F‘ Ch s

P i ; eck all tube shields.

J. Bemoval of the grid clip on V6 will cause a G Mike catitn th G ¢ th
click to be heard in the headphones, if the audio v BISKe: canhin, Lt Tio St e ganged
stages of the receiver are functioning. If this tuning condenser is shorting. :
click is absent, check the audio tubes V6 and H. Tap all tubes IF filters and RF can assemblies
V7. If this does not expose the trouble, check for intermittent contacts.
the voltages in the tube sockets. (See Section I. Inspect and gﬁ all parts on the lower side of
5-3-1-1.) chassis for mechanical rigidity.

5-3. SERVICING DATA
5-3-1. RESISTANCE—VOLTAGE ANALYSIS
5=3-1-1. Tube Socket Voltages

All measurements are made to ground, The AVC is turned off and the volume control set to its maximum
clockwise position. Variations £10% are normal and do not affect the operation of the receiver. The measurements
shown below are made with a 1000-ohm per volt meter, Weston Model 697, or equivalent. Inasmuch as it is
impractical to use the same meter range for all measurement, the meter ranges have arbitrarily been designated
for purposes of tabulation as follows:

A 015 C  0-150
B 0-15 D 0-750
In the table, all voltages are followed by the reference letter of the range used in making the measurement.
Socket Terminal
Tube and
Corresponding Tube Elementa
1 2o T 3 5 g ] 8
V1-RF Amp: 0 6.2 EA) 205 (D) T0°(0) 26 (A) i 26 (A)
V2-HF Osc: 0 6.5 (A 170 (D) 86 (C) 1] e 0
Va-1at Det: 0 6.2 ﬁ_i 210 (D) 98 (C) 0 s 5.66 (A)
Vi-1st IF: 1] 6.8 EA 205 (D 70 (C) 2.76 (A) s 2.76 (A)
V5-2nd IF: ] 6.8 (A) 187 ED; T0 (C) 2.6 (A) i 2.6 (A)
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Socket Terminal
st

Tube [i]
Corresponding Tube Elements
1 2607 - i 5 ] 8
Vé-2nd Det: 0 6.2 (A) 47 (3) 0 ] 0
V7-2nd Audio: 0 6.3 (A) 205 (C) 213 ED} 1] 150 (C)
V8-CW Dae: 0 6.1 (A) 2.7 (B) 2.7 (B 0 1.8 (A)

Tip jacks; A+ to G: 14 (C), B+ to G: 220 (D)

5-3-1-2. Resistor Yoltage Drop Measurements

The following tabulation lists the average voltage drop across the various resistors located on the underside
T

of the chassis.

he indicated voltage is the normal expected drop across the particular resistor with a battery

potential of 14 volts, and with the volume control full on, AVC off and CW oscillator off. Variations of £10%

from the tabulated voltages may be considered normal.

The system of indicating the meter range used in taking the measurements is the same as that adopted in
Section 5-3-1-1. Here as well, the various ranges are arbitrarily designated as follows:

A 0-7.5 C 0-150
B 0-15 D 0-750
The reference letter of the scale follows each indicated voltage.
Symbol Vollage Symbol Voltage Symbol Voltage
Rl 0 RT 0 R12 95 (C
R2 2,26 (A) ' R8 6% (O) R13 1.25 [A;
R3 206 (A) R9 41, C) R14 1]
it 385 (A) R10 B4, EE'.I R16 24 [(A)
R& 0 RI11 5.5 ) R16 2.9 1
R1T 3.5 (A R29 0 Ra% ]
R18 2.85 (A Rao 0 R4l 0
RI3 295 (A R43.1 12.2 (B)
R20  19. C) Ri2 2.7 (B) R42.2 6.1 (A)
R21 62, C) R33 1.16 ;ﬁ; B441 0O
R22 115 (C) R34 91. (C R442 116 (B)
R23 0 *R35 15 Neg. (A) R46 0
R24 0 R3T O
R28 142. (O R38 15. (C)
*C. W. Switch On
5-3-1-3. Point-to-Point Resistance Measurements

The following table indicates the average resistance to be
eston Model 697 Selective Set Servicer. The power cable should be

various tube sockets to ground with the

ed when measured from the terminals of the

connected between the receiver and receiver dynamotor but the filament power switch must be turned off. The
AVC and CW switches should be off and the volume control turned to its maximum clockwise position.

Tube Socket Terminals

1 2 3 4 5 § 7 8
Vi 0 5.5 (A) 1,550 (B) 14,500 (B) 500 (B) 48 A; 500 (B)
V2 0 0 5,300 (B) 18,000 (B 0 3.9 (A 0
V3 0 5.0 (A) 1,500 (B) 24,000 ( 45,000 (B) 29 (A) 1,000 (B)
V4 0 1.8 (A 1,400 (B) 14,200 (B 500 (B) 4.8 (A) 500 (B)
V5 0 22 (A 5,400 (B) 14,000 (B) 500 (B) 1.5 (A) 500 (B)
Y& 0w 2.0 (A 45,000 (B) G00,000 (B) 600,000 gﬂ} 4.0 (A)
V7 0 0 290 (B 500 (B) 1 Meg (B) 2.0 A; 750 (B)
V8 0 42 (A) 200,000 (B) 80,000 (B) 0 42 (A .

J4 Test jack—ground 0

J5 Test jack—audio  ° 17 (A)
J6 Test jack—A+ 1.5 (A)
JT Test jack—B4- 500 (A)

*C.W. Switch Off. No Conneclion ® No Load
C.W. Switch On. 0 Ohms (A) X10 BSecale
(B) X100 Scale

5-3-2, TRIMMER ALIGNMENT

WARNING: DO NOT CHANGE THE SETTING OF
ANY TRIMMER CAPACITOR UNLESS THE NEED OF
SCCH ADJUSTMENT IS DEFINITELY ESTABLISHED.
N0 ADJUSTMENT SHOULD BE MADE, IN ANY CASE,
TNTIL THE FOLLOWING INSTRUCTIONS ARE CARE-
FULLY READ AND THE PROPER PROCEDURE THOR-
OUGHLY UNDERSTOOD.

5-3-2-1. General

Should it become neeessary to realign the receiver,
it should be itted to warm up for fifteen minutes
before any aj;'ustmeuts are made.

The shielding compartments of the antenna, RF and
oscillator stages (Figure 3) are provided with cover
slides which protect the coils and trimmer condensers
from dust. ning the two screws in each cover
plate permits sliding the plate along to expose the
condenser shafts for adjustment.

A signal generator with a low-impedance output and
a 300-ohm outpul meter are necessary to align the Type
RA-1B Receiver. A high-impedance headset may be
placed in parallel with the output meter for monitoring.
The signal generator must be capable of delivering the
following frequencies with precision:
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