AINTENANCE

SECTION 3

3_1 The receiver will, in the normal course of events, maintain correct adjustments over

long periods of time. Such troubles that occur can usually be located by following the
procedure outlined below. It must be borne in mind that most troubles that occur in any receiver
usually have a very simple explanation and, for that reason, it is suggested that an intensive study
of the diagrams and illustrations of the unit in this folder be made, so that if trouble does occur,
the search for the cause will be made with a sure knowledge of the locations of the various com-
ponents and the function of each part of the receiver.

VACUUM TUBES

3_2- If the sensitivity of the receiver is noticeably poor, the most probable cause of the

trouble is in one or more vacuum tubes. The tubes should be removed and tested in a
reliable tube checker and any that are defective replaced. In the event that no tube checker is
available, the spare. set of tubes should be tried in the set, one at a time, until the defective ones
bave been located. If it is found that there are no defective tubes or that the insertion of a new
set does not improve the condition, a check of the voltages throughout the set should be carried
out. These voltages should agree very closely with the values given in Table 1, above. A tolerance
of about 109, can be expected on all these values due to the tolerances on resistors and other parts.
When replacing vacuum tubes, which are used in any part of the receiver circuit that has a tuning
adjustment associated with it, that particular adjustment should be checked to alignment in-
structions given under this cover (see pars. 3-18.).
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CAUTION

3_3 The Circuit alignment of this receiver has been done with great care before shipment

and adjustments should not be made by unskilled personnel. It is absolutely essential
that properly calibrated and maintained test equipment be available for aligning the various
circuits of the receiver. The alignment procedure given in these instructions must be strictly
followed in the correct order so that the perforrnance of the receiver will be restored to normal
at the conclusion of the adjustment. g

SWITCHES

3_4 It may be found that, after long periods of service on one band, switching to another

will disclose that the sensitivity has become impaired. This is usually due to the forma-
tion of an oxide film on the unused contacts of the switch, and can very readily be cured by run-
ning the switch through all six positions several times. As the contacts of the switch are self-
cleaning, the removal of the oxide film will restore the original operation of the receiver very readily.

ALIGNMENT

3_ "'The instruments necessary to carry out the alignment of the receiver should be’ of the
) highest quality and be accurately calibrated. In particular this is true of the signal gener-
ator which must be fitted with an accurate output meter so that the input to the receiver can be
known with certainty. For the alignment of the IF stages it is preferable to use an F.M. signal
generator in conjunction with an oscilloscope in order that these stages can be properly adjusted.
When working on the overall receiver, the use of a calibrated output meter equipped with the
necessary auxiliary apparatus to match the headphone or loudspeaker load will be found to be of
the utmost service. It is well to remember that in carrying out adjustments to the receiver that
all the adjustments should be carried out in the order given and that frequent cross checks should
be made to ensure that the previous adjustments have not been moved in error while aligning
later stages. In all cases it is advisable to start with the IF stages and for this stage of the align-
ment it will be necessary to make connections to the receiver as shown in Table 2 below.

TABLE 2
3-6 CONNECTIONS FOR I.F. ALIGNMENT

A.V.C. “OFF”.

R.F. GAIN AT 20.

CRYSTAL OSCILLATOR AT “OUT”.

TONE AT “MED.”

LIMITER AT “OFF”. ~

VYOLUME AT 10.

RANGE SWITCH AT “D”.

DIAL POINTER AT 1.5 MC.

OUTPUT LOAD 10,000 OHMS AT LOUDSPEAKER JACK (J-2).

OUTPUT POWER 14 WATT. (All adjustments to be made at this level unless otherwise stated.)

SIGNAL GENERATOR CONNECTED TO THE GRID OF THE 6K8 (V3). THROUGH A .01 uf
CONDENSER.

SIGNAL GENERATOR FREQUENCY 575 KCS. MOD 309, AT 400 C.P.S.
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3_7 Proceed with the adjustment as follows:—Set the signal generator to the correct fre-

quency and adjust the output of the generator to provide a signal strong enough to
give an output of 14 watt ard reduce the signal from the generator as the circuits are brought into
tune, thus keeping the output power at 14 watt. In order to reach some of the test points men-
tioned in the procedure, it will be necessary to remove the small section of the base plate before
commencing operations. Now with the SELECTIVITY control set at 2, adjust C64 so that the
screwdriver slot is horizontal, and adjust the two iron cores of T3, the three iron cores of T2,
the two iron cores of T1 and the iron cores of L5 for approximate maximum output. Now switch
off the modulation on the signal generator, turn BFO switch on the receiver to “ON”, and set
BFO control to 0. Adjust the iron core of L3 for the zero beat, and check that the BFO control
gives about plus or minus 4 kes. change each side of the zero position. Now set the SELECTIVITY
SWITCH to 4 and vary the signal generator frequency slowly over a small range and, by adjust-
ment of the BFO, obtain the maximum output. Considerable care must be exercised in this oper-
ation as this position of the SELECTIVITY SWITCH is very sharp. When the point of maximum
output has been obtained, the signal generator frequency will be exactly that of the crystal filter
and will be left at this setting during the subsequent adjustments.

3_ Next switch the BFO to “OFF” and turn on the modulation from the generator. Then

carefully readjust the two iron cores of T3, the three iron cores of T2, the two iron cores
of T1, and the iron core of L5 for maximum output. Small adjustments only will be required for
this and the iron cores should be kept tight during the adjustment process so as to prevent the
cores wobbling and spoiling the adjustment.

3_9 Remove the modulation from the signal generator and switch the BFO to “ON” and

adjust the frequency of the generator to that of the crystal as has been described in
paragraph 3.7 above. Next increase the signal generator output 10 times and alter the frequency
of the signal generator down through zero beat and up the other side, continuing the process until
the input from the signal generator has to be raised to keep the output from the receiver up.
When the input from the generator has arisen to 0.1 volts and the output from the receiver is
approximately 50 mw, it will be found that the beat note is approximately 5000 cycles. When
this point has been reached, adjust C67 for the minimum output. This adjustment must be made
- with an insulated screwdriver.

3_10 The LF crystal filter must now be rechecked as has been previously described in para-

graph 3-7, setting the BFO control at zero and adjusting the core of L3 for zero beat.
Check that the range of the BFO control is 4000 c.p.s. on either side of the 0 position. If this
condition does not exist, loosen the BFO knob and reset it, so that it is at “0” when the zero
beat is heard. Readjust the cores of the transformers T3, T2, T1 and L3 and then carefully lock
these cores. At the conclusion of the adjustments to the L.F. stages the following inputs to the
various stages should produce an output of 14 watt across the load.

OVERALL LF. SENSITIVITY. . 40 uv — 30 + 509, (at V3 grid 6K8)
2nd LF. SENSITIVITY. ... . ... 500 uv — 20 + 209, (at V4 grid 6SG7)
3rd LF. SENSITIVITY . ... .. 30,000 uv — 20 + 209, (at V5 grid 6SK7)

Make a careful note of the exact figure for the overall LF. sensitivity as this will be used later in
the adjustment of the complete receiver. ‘
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3_11 Disconnect the signal generator from the grid of the 6K8 vacuum tube and substitute

an FM signal generator if available, such as the RCA No. 150 Test Oscillator.* Connect
the vertical plates of an oscilloscope between the junction of C86, R2, R40 and ground. Set the
sweep of the oscillator to 25 kes. and connect the output of the oscillator to the SYNC terminals
of the oscillograph. All the leads for connection must be as short as possible. Adjust the centre
frequency of the test oscillator so that the peaks of the two oscillograph traces overlap. The fre-
quency of the test oscillator must not be altered after this adjustment has been made. Proceed
with the adjustment of the receiver as follows:

* If no F.M. signal generator is available, the procedure in paragraphs 3-11 and 3-12 should be omitted.

3112 Set the SELECTIVITY switch to position 1

and adjust the i iron core of L5 to produce a
symmetrical flat-topped curve, or as nearly so as can
be obtained. In some cases an improvement to the
curve can be obtained by a slight readjustment of the
top core of T1. It is probable that the two traces will
not precisely overlap, but this is acceptable. In general
the shape of the curve should be substantially the same
as that shown in Figure 19. Move the SELECTIVITY
switch to position 2 and adjust condenser C64 for the

maximum amplitude of the curve. When maximum
amplitude has been obtained, the two curves should
overlap. Both these operations should be repeated until

. . o FG. 19
the maximum amplitude and the closest approximation CATHODE RAY DOUBLE OVERLAPPING PATTERN
of the curves to that of Figure 19 has been obtained. FOR LF. ADJUSTMENT

3_1 3 Disconnect the test oscillator and replace all the connections as enumerated in section

3.6. Measure the overall sensitivity of the IF stages with the SELECTIVITY switch
in position 2; then the figures obtained in paragraph 3.10 should be realized. Switch the SELECT-
IVITY switch to position 1 and the sensitivity for an output of 14 watt should be 40 uv + or
— 50%. Remove the modulation and switch the BFO to “ON” and adjust the signal generator
and the BFO for the maximum output. In position 3 of the selectivity switch this should be 20
uv — 509 or + 509, and in position 4, 4 uv - 509, or + 50% This concludes the adjustment
of the IF stages.

3_14 The adjustment of the RF stages is a lengthy and laborious process, and is divided into

two parts. The first part is the adjustment of the oscillator stage, while the second is
that which takes in the RF stages. The connections to be made for adjustment of the oscillator
stage are as shown on the following page :—
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AV.C. "OFF”.

RF GAIN 20.
CRYSTAL OSC. “0oUT”.
SELECTIVITY 2.
LIMITER "OFF”.

BFO “OFF”.

VOLUME 10.

OUTPUT LOAD 10,000 ohms (at J2—
londspeaker jack).

OUTPUT POWER, 14 watt.

SIGNAL GENERATOR—Modulated
30% at 400 c.p.s.

SIGNAL GENERATOR-—Connected to
the grid of 6K8 (V3) through a 0.1

uf condenser. *

The adjustments to be carried out
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are those tabulated in Table 3 and . es, >°
the adjusting trimmers and iron
cores are those in the oscillator
section of the coil compartment
nearest to the front panel. (Figs. HG. 5
5 and 7.) TURRET ASS'Y (TOP VIEW)
TABLE 3
OSCILLATOR ADJUSTMENTS
Oper- Dial and Adjust Trimmers Approx.
ation Band Generator for Maximum uv. Function
No. Setting Output Input
1 Brown F. 190 kes. Trimmer “F” (C-106)............. 100 High end trim
2 Brown F. 85 kes. Iron Core “F” (L.31)............. 120 Low end track
3 Blue E. 470 kes. Trimmer “E” (C-105)............. - 160 High end trim
4 Blue E. 210 kcs. Iron Core “E” (L-30)............. 200 Low end track
5 Orange D. 3.3 mecs. Trimmer “D” (C-104) .. .......... 100 High end trim
6 Orange D. 1.6 mcs. Iron Core “D” (L-29)............. 150 Low end track
7 Green C. 7.2 mes. Trimmer “C” (C-103)............. 70 High end trim
8 Green C. 3.6 mecs. Iron Core “C” (L-28)............. 80 Low end track
9 Red A. 15.0 mecs. Trimmer."B” (C-97).............. 60 High end trim
10 Red A. 7.4 mcs. Iron Core “B” (L-27)............. 75 Low end track
11 Mauve B. 28.0 mecs. Trimmer “A” (C-95)...... PP 50 High end trim
12 Mauve B. 15.6 mcs, Iron Core "A” (L-26)............. 50 Low end track

standards, w

at the high frequency end of the range. The

On each of the bands the trim and track adjustments should be repeated until adjustment at one end of the
range makes little or no difference at the other. After adjusting each range, check that the Image (signal fre-
quency + 1150 kes) is higher than the

al frequency, except on the A’ band. This chteck should be made

Image frequency will not be apparent on the E and F ranges and
on the A range it will be LOWER than the signal frequency. It should be checked at both ends of the range.
This concludes the adjustment of the oscillator section of the RF stages, and it is necessary to point out that
the accuracy of the cafibration of the receiver depends to a very large extent upon the accuracy of the generator
used for this process. The factory adjustment of the calibration of the receiver is carried out against precision
ﬁich have an accuracy far exceeding that of any signal generator available and it is therefore
recommended that no adjustments be attempted to the oecillator stage unleds it is absolutely necessary as
otherwise the calibration will inevitably be impaired.
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3_ The adjustment of the RF stages can now be proceeded with. The connections and
control positions for these adjustments are as noted below and the sequence of adjust-
ments is tabulated in Table 4. The locations of the trimmers to be adjusted are the 1st RF stage,
on the top of the compartment, while in the case of the second RF stage and the Mixer, the
trimmers are located on the underside (see Figs. 4 and 6). All the coil cores are on the top of the
compartments. It will be necessary for the Receiver to be removed from the cabinet in order
to have access to the trimmers on the underside. During the process of adjustment, the Signal
generator should be adjusted for maximum output as drift may be encountered due to line voltage
changes, etc. The input in each case after adjustment should be less than 5 uv for the specified

14 watt output.

A.V.C. “OFF”. SIGNAL GENERATOR-—modulated 309, at 400

RF GAIN 20. c.p.s.
CRYSTAL OSC. “OUT™. SIGNAL GENERATOR—connected to A and E
SELECTIVITY 2. via *STANDARD IRE UNIVERSAL DUM-
LIMITER “OFF”. MY (Terminals E and E; connected together).
BFO “OFF™. * Where a standard IRE dummy antenna is not
VOLUME 10. available, an approximation may be obtained by
OUTPUT LOAD 10,000 ohms (at J2-Loudspeaker- using a 400-ohm resistor on Ranges A to D inclusive
Jack). and 200 mmf., 25 ohms and 20 microheries in series
OUTPUT POWER—14 watt, on Ranges E and F.

The adjustment should be carried out in the order given in Table 4, and frequent checks should
be made to ensure that no step has been omitted. '

TABLE 4
R.F. ADJUSTMENTS

Oper- Dial and Adjust Trimmers Approx.
ation Band Generator for Maximum uv. Function
No. Setting Output Input
1 Brown F. 190 kes. 3 Trimmers “F” (C52, C34, C11) -5 Mixer, RF, Trim
2 Brown F. 85 kes. 3 Iron Cores "F” (L25, L19, L13) 5 Mixer, RF, Track
3 Blue E. 470 kes. 3 Trimmers “E” (C50, C31, C10) 5 Mixer, RF, Trim
4 Blue E. 210 kes. 3 Iron Cores "E” (124, L18, L12) 5 Mixer, RF, Track
5 Orange D. 3.3mes. 3 Trimmers “D” (C47, C27, C8) 5 Mixer, RF, Trim
6 Orange D. 1.6 mes. 3 Iron Cores “D” (L23, L17, L11) 5 Mixer, RF, Track
7 Green C. 7.2mcs. 3 Trimmers “C” (C15, C25, C6) 5 Mixer, RF, Trim
8 Green C. 3.6 mes. 3 Iron Cores "C” (L22, L16, L10) 5 Mixer, RF, Track
9 Red A. 15.0 mes. 3 Trimmers "B (C43, C23, C4) 5 Mixer, RF, Trim
10 Red A. 7.4 mes. 3 Iron Cores “B” (L21, L15, L9) 5 Mixer, RF, Track
11 Mauve B. 28.0mcs. 3 Trimmers “A” (C41, C21, C2) 5 Mixer, RF, Trim
12 Mauve B. 15.6 mcs. 3 Iron Cores “"A” (120, L14, L8) 5 Mixer, RF, Track
On each of the Bands the trim.and track adjustments should be repeated until adjustment at one end of the
Band makes little or no difference at the other.

3_16 After these adjustments have been completed, it may be found that the sensitivity on

range “E” is down, which indicates that the 1F traps will require adjustment. This is
carried out by connecting the signal generator to the grid of V3 (6K8) through an 0.1 uf condenser
and feeding approximately 575 kcs to the IF stages and adjusting the frequency of the signal
generator until the maximum output is obtained. The signal generator is then connected to the
input (antenna terminal) without touching the frequency of the generator. The dial of the receiver
is then turned to 470 kes on range “E”, and the signal generator output adjusted until 14 watt
is obtained in the load. The trap circuits L1 and L2 are now to be adjusted for minimum output
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taking care that the cores do not shift in the process of locking. When these adjustments have
been made it will be found that to achieve an output of 14 watt the input at 575 kes will be in
excess of 0.1 volts. When these adjustments have been completed, it will be found that the sensi-
tivity on this band will be normal, i.e., 5 uv for }4 watt output.

3_17 The approximate sensitivities noted at the various grids are shown on Table 5. These
can be used during the course of checking to ascertain whether the receiver is

functioning in a normal manner. It will be found that these readings will be obtained with the

receiver in normal operating condition. (For location of grid connections, see Fig. 8 following.)
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TABLE 5
INTERSTAGE SENSITIVITIES

Range Frequency V1 Grid V2 Grid V3 Grid V4 Grid V5 Grid
- 7 (Microvolts)

Brown F......... 190 kes. 50 60 , 100

BlueE.. ... .... 470 kcs. 45 - 100 160

Orange D.. . ... .. 3.3 mes. 10 25 100

Green C......... 7.2 mes. 7.5 20 70

RedB........... 15.0 mcs. 5.0 12 60

Mauve A. ... .... 28.0 mcs. 2.0 6.0 50

L 575 kes. .o cee 40 500 30,000

The above sensitivities are those which will produce an output of 14 watt across a 10,000 ohm load at the

loudspeaker jack, with the “R.F. Gain” and “Volume” controls at maximum.

Typical overall readings from the antenna using the “Standard Universal” or “Standard Ship’s” dummy

antennae are given in Table No. 6 and typical sensitivity curves are illustrated in Figs. 25 to 30 inclusive.

3.. When carrying out routine adjustments to the receiver, if at any time a tube is changed,

especially in the RF circuits, it will be found advisable to retrim the various adjust-
ments on the circuit in which the tube was replaced. This will ensure maximum performance of
the receiver. Such adjustments should only be carried out when properly calibrated test equip-
‘ment is available. In cases where none is available, an attempt to adjust the various circuits will
only result in impairing the performance of the unit still further.

3_19 After all the adjustments are complete and the receiver has been restored to normal

performance, the adjustment of the antenna trimmers should be rechecked when the
unit is placed back in service. As previously mentioned in paragraph 2.6, the trimmers should be
adjusted so that the receiver exhibits the maximum hiss or loudest signal when connected to the
aerial with which it will work.

3_2 Routine maintenance should be carried out at frequent intervals. This should consist
of a thorough cleaning of the interior of the unit to remove all dust and dirt, and a check-
ing of all controls to see that they are functioning correctly. Where a tube tester is available, all
tubes should be removed one by one from the sockets and replaced if any are found to be defective.
If a signal generator is available, the sensitivity of the unit should be checked every few months
in order to detect any incipient trouble before a breakdown occurs in service. If a rigid schedule
for maintenance is adhered to, it will be found that the unit will be maintained at peak perform-
ance at all times and that the time lost in carrying out repairs will be cut to the minimum.

47



TYRICRE SENSTTIVIFS LETONGS

GO

O

L———1 1

STRNORED

CNIVELCSRG Dinrs”

STRNORRLD LANVVELSHE DOMMs” STRADORRD SHIPS™ DHrs”
SND | fR5Q. ,75':1{%/'5 20%’:{,’@0 200%}'0&’ ,p“”-‘;’fp,-; Wg}g‘ﬂl 20 zﬂe’/rﬁl
284/ | zo.4V V% 4 974 A9 LV S 4V V974
oMmc. | 39u¥ 135 LV fouw Wy gyd 88 LW V59’4 4
/564 19UV /0 LV I 1.6 U4¥ S LV LUuY
S |\ 274y V74 - ¥ g/ d . 944 Sr 4y 1S LY
Nvate: | ro uv 8LV Iy 4 SV %4 70 4V - y'%4
rhuC | 254V “ouy SIS 1! LV 3. 977 4 2Ly
ZMC |\ 274 S.& LY LMY 16 &V S LY L8 LY
soue | 1LY 8suy 2347 9 UV SLUY +6 UV
Q6 # | 175V 76 LV e .4V VX974 4 S LUV +2 LY
3 M Vo SSUY o044 Vo d P74 O LSV
educ | 17 uv 604V ‘6 U4y V9% 4 39 4V P8 LY
réexme \asuW X7/ 4 20UV 2/ 4V LUy B8 UV
Lok \z2suv Je.uV LAl 20 4v F 9% 4 AT Ly
ookc: | @8 4V Gouy > 974 16 LV QLY V4
2wke | douw .EV74 ZouN 204V 334/ I8 LY
morc: | 254V So.uy -E5 4V 224V -0 4 I8 LY
Bokc |3suv 76 LV oY ro 4 LUV 7 4V
sk |suw V-9’7 4 V> 97/ 4 15 4V 6 4V 170 4/V
™" ] >
;:mo—T{ 0wt j’ ,:: t+—o A?o——|-—| |-—vvvvww——|——o
iy 2ot ] LAAAAAA—— | rPer wedr | | Qreor

O

Go-

L__ _1 __1

STRADRRLD
SHIPS Py

NOTE = RESOLOTE SENSTIIVITS IS JHIE INPLT MODURTED 30F Kr 400 CASS,
ELQURED JO GIVE SO0 MU UINRIPS RiDIO OLyrPLy Fr o0 ¢.RS,
REOVE JHE NOISE OUTPLy WITH THE BECEVES GrIk’ e
YOLLMHE CONTECLS™ A7 MBX UL CRIA.

TRELE X6,

A



]
]
v
"
)
¢
J
6
Ot
]
t
s
]
T
...... =
—
‘
*a
]
€
'
)
']
i
e :
,,,,,, [ I R e A :
o

&9



30



[
* ! i it i T T
= ¥ T + T HH 2z +
L] H £ i H H 1 33 31 5t £33t
p) i 1 i
T T :
T
. i ;
T 23
i 1
— i _
i _ ]
4 i
3
2.

T

b+

pidert

3|



b sEEH 011 A58 A

A

32



T TR T T T T T T ]
3 e By Spana
I > irany deaei 3 = gt song

s et
|
|
E
ot
;
s
. T8 22 :
Se i 51 £3ss
=42
o e 1T
\/ 11 H
e + +
T ;
H 4 4
3 T
F 2
= s
Tt -
2 fece - 32
HIE
1
:
foue L
t
fE i =
it
t
;
]
:
i T
i be T
T
1
: :
; T
H
:
:
158
T [+
1 k
et + i :
: : 155
; £ o =
T : T i : a2 P e o
n s o feadd featd of L
e 53 25 T
s o
: i f :
: | T :
i =i + f . T
; + s : :
: 7 7
: ;
HEn T it o1
T : : : |
: = 7 F :
f
: - #
H : ;o ;
Tt { 1
: t e, =t :
: T
= : : 251 T
it S i e T e
- i i e : :
: =t
4 T 3 2. ¥ RS ::
t T 1 iSEaRESE00 Sbu R AR IR0 CANERE 2 i 3 t
\/ a J - -~ - - - - - -
- - "
ena n o - - o
. .




t
oor S o K
T l_ _ N ﬁﬁ_:_:: FETE) L R L T t
4 !
¥
L
L4
LJ
L
L3
H £
H
[
H—y
e ik v
L
o
£¢ I
2
L
L
r
T
]
et o 2t s
SRR TR TR YRR E RN R .
ot
*

34



