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MECEANICAL REPLACEMENTS AND ADJUSIMENTS

Removal of the turret and the range scale

1e Unscrew the four 2 B,A. screws fixing the end bearings of the turret and lift
the turret assermbly outa Care must be taken to avoid damage to the spring contacts,
and also to the rows of contact blocks on the turret. The range scale is removed by
unscrewing one O B.A. bolt at the side of the R.F. asgembly. When replacing it
ensure that the figure on the scale is that of the compartment in contact with the
R.P. spring contacts.

Removal of a coill compartment from the turret

2e The corners of the coil compartments are screwed to the turret by the 6 B.A. scrave
bolting down the earthing contacts. Hence, to remove a coil compartment, take out
three of the screws of the four earthing contacts at the corners of the compartment,
including the one fixing the compartment, and swivel the earth contacts about the
fourth screw until the compartment can bte removed, With compartments at the end of
the turret, the outside ends are fixed by two 6 B.A. screws, which must be removed.
The compartmmnt cover is fixed by the two screws at each side of the box. To remove
the contact strip unsolder the leads from the inside ends of the fixing screws, avoid
getting any solder into the screw threcads, and unscrew the 6 B.A. fixing bolt on the
inside« This frees the individual contact blocks, all of which must be taken out to
remove the moulded boardss When removing a coil, unsolder the lecads at the end remotc
from the coil to prevent damage with the soldering iron to the coil or its protective
coatings Carc must also be taken when replacing a new coil to see that it is not
danmaged before or during replacement. If the wex coating is damaged, the coil should
be re—iupreanated (see para, 71) e

Note: When replacing coil compartments, great care must be taken to replace all lock
washers and to tightcn all screws sccurely,

Removal of the R.F. chass_:i_._s_

3 (2) Remove the supplies plug fromits sockct on top of the B.F,0. unit, and the
carth lead soldercd to the tag on top of the B.F.0, unit. Remove the
plug of the coupling lead from thc socket on the first I.F.

(b) Remove the asrial leads from thc input terminals by unscrewing the nuts at
the back of the acrial and carth tcrminals, noting carcfully which wire
goeg to which ferminal. Unsolder the wircs connccting the main geng
condnger tc the spring contactss Unscrew the four rctaining scrcws from
the flange at thc base-of thc R.F. chassiss

Page 2 Issuc 1, 30 May, 1946.
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Pig, 1 > Wiring of spring contacts to the gang eondenser ‘

L, When removing a valve base from the chassis, at Jeast oue of the screens belov the
chassis will haove to be cnn outs To.do this unselder all the comncoting wircs to
the componcnts mounted on the scrutn end remove the four & B.A. fixing bolts. The
wiring layout must net be altered more than nccessary, as this will have serious
cffeots on the alignment. When any operation is performecd on the R,F, chassis, the
alignment of the sct must be checkeds

Rcmoval of the R.F. chassis and gang asscmbly

De éa\ Unscrew the fixing nuts of the acrial input unit and unplug,

bj Remove the oscillator vernicr knob =nd scalc, range handle and both the
knobs on the main tuning, Unscrew the locking device of the main tuning.
Remove the locking disc by loosening the screw in the clamping collar
located belween the set front pansl and the front of the R.F. assenbly and
pull the locking disc out. Remove the asrial btrimmer knob by screwing
the two screws in the spindle union, Jjust behind the front panel, Remove
the vernier scale from the bracket on the main drive protruding through
the front pancl, This is fixed by threc screws to the clamping collar
on the gpindlc. Remove the serew Just below the indicator mark of the
vernicr control. TFhig screw locks the slow-motion drive of the latter,

(o) Eemove the supply plug, plug to 1st. I.F. transformer, and the aerial
connections as déscribed in para, 3, and unsolder the leads to the dial
scale J_a‘r“p.

(d) Unscrew the two 4 B.A. bolts screwed into the metal bracket on the left of
the drum scalc when vicwed from the rcar.

(¢) Remove the cight 4 B.A. bolts fixing the front panel t0 the R.F. asscmbly.
Scven of thesc arc checsc=hcadcd and the cighth countersunk, This gocs
bencath the rdnge hendlc.

(£f) Romove the split pin from the long coin-slottcd bolt situatod in the centro

of the lower cdge of the front pancle. The split pin is locatcd just
bchind the pancl. Remove the coin~slottcd screwe

(g) Remove the O BoA. bolt fixing the inncr trunnion of the turrct assembly o
the I.F. chagsise The asscmbly may now be Liftcd out,

el
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6«  When replacing the locking disc of the main drive, ensure that thc top platc of
the locking device is over the flange of the disc, and that the vernicr is rcading

zero when onc of the red figurcs of the drum scale is directly covercd by the cursor.

Rcemoval of the main gang

VA (a) Remove thce R.F. chassis and thc gang asscmbly as described in para. 5 and
then rcemove the turrct as described in para. 1.
(b) Remove the vertical driving shaft to the drum scale by loosening the
bearing screw in ths upper block. :

écg Remove the slow-motion drive from the OSC~VERNIER shaft,

¢d) Remove the inside trumnion of the turret assembly by unscrewing the 2 B.A.
bolts from beneath the chassis.

(e) The main gang assembly is fastened by six L4 B.A. bolts to the front of the
R.F. agsembly and five L4 B.A. bolts beneath the chasgsis., Remove these,
1lift the assembly upwards until clear of the bar at the rear (the control
spindles move in slotted holes) and move back and outs

(f) Remove the R.F. chassis frum the main gang casec as described in para. 3
and unsolder the lcad to the spring contactse Thc oscillator vernier and
agrial trimmers may now be removed if desired.

(g) To remove the mein gang from its casc unscrew the four fixing scrcews on the
top of the cascs Unsoldsr the wircs to the oscillator vernicr and acrial
trimmers, noting thce conncctions, and withdraw the main gang. IF IT IS
NECESSARY TO WITHDRAW IT 30 FAR THAT THE CONNECTING LEADS COME RIGHT OUT OF
THE HOLES, THE POSITIONS OF THESE LEADS MUST BE NOTED FOR REPLACEMENT.

Notes for replacing main gang

8. (2) When the assembly has been replaced, the bearing screw a% the upper block
bearing of the vertical driving shaft to the drum scale must be adjusted to
give free movement with no backlasgh. v

(b) To line up the scale with the main gang, rotate the drive until the zero of
the red figure scale is opposite the cursor. The lower and bearing housing
of the vertical shaft is boltcd to the main bracket by a horizontal bolt.
‘Remove the locknut and slacken off the fixing nut until the lower helical
gears are out of mesh, so that the condenser may be rotated independently
of the drums. Rotate the condenser until the stop is reached with the
condenser fully in. This is to coincide with the O mark on the 0 -~ 10
reference scale, Remesh the corner helical gears and adjust thc lower end
be aring housing to give frecdom of movement with no more backlash betwecn
main tuning drive and scale drum than specified below (it may be notcd that
this adjustable end bcaring provides a means for taking up backlash
between the main tuning drive and the frequency drum, should any exist).
Check that with the gang at the fully open stop, the figure 10 of the refe-
rence scale is directly under the curser.

(c¢) The backlash between the main tunihg drive and the freguency drum should not
exceed two divisions and between the main tuning drive and the condenser
should not exceed one-fifth of one division, both measurements being made on
the 100 division interpolating scale.

(d) 1If vacklash is believed to be present, remove the cover plate over the gear-
box at X (sec Fig, 2)s Rotate the spindle D and obscrve the movement, if
any, of the worm whcel E.  Procecd then as follows:=
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(1) If D can be rotatcd with no corresponding moverent of B (over

about 15 angular movencnt,) remove the wornme This is

accomplishe @ by unscrcewing the six screws holding the front plate

(not shown in drowing), romoving the front plate ~nd focding out

the worme  Check, ns the worm comes out of mesh, that the

worn wheol is spring-iosndcd. Replace the worm, spring—loading

the worm wheel (E) by two teeth. "

Notes There are three springs, and if one or two are broken,

and replacerents are not available, remove the broken pieces and

load worm whecl four or six teeth, as the case may be, Replacen:snt

of springs is difficult but can be done in situ by careful

manipulation; otherwise the whole gang must be stripped,

If the ball-headed scrcw B is suspscted of bsing loose, tighten

it up until £ in. projccts beyond the locknut, The position

is not very critical, and will cause backlash only if the screw

has run right out,

(111) If, when D is rotated,E moves but the vanes do not, tighten the
grubscrews A, A satisfactory method of checking for movement,

or lack of it, in the rotor assembly, is to mesh the vanes

completely (i.e., condenser at maximum oapacity) and then place

the tips of the fingers lightly over the rotor and stator

agsembly. If D is now rotated, very small movements of the

rotor can be dstected.

(iv) The end bearings C may cause backlash in two ways:-

(2) by being too tight, and thus causing greatsr friction than
that for which the spring loading can compensate., This can
be checked by forecing the half of the worm Wheel which is
fixed to the rotor shaft away from the worm in the dircation
shown by the double-headed arvow (Fig, 2), and then relenging
it, obssrving if the worm wheel returns to its former position.
If it does not, slowly slacken tho end screws U until it docs.

(b) By bteing slack, and thus allowing axial movement of the whole
rotor asscubly, This typc of tnckladh ig shown, in addition
to the usual lost motion by the gang being thrown out of
track, i.¢.y When the recciver is being tuncd to an R/T or
M.C.W. signal, grcatcr output is obtaincd in onc dircotion of
rototion thon the other, or the cutput rorches o penk mideny
betweon the cxbremcs of the lost wotion. To remedy ti
glacken the locknut, and tightcn thoe two ond sc
the rotor vancs central in the stator vanes until
arc dead tights then slacken thom until conditions
in () avc ret;  then tighbton the locknut.

A combination of the above adjustments may be rneccssary to ollow

the gpecification conditions for backlosh to be met,

N
[
i

p—_

Removal of the I.F. asscmbly

9. (a) Remove the 7ollowing contrsl lmob.,  H.F. GATN, I.,F. GAIN, B.¥.O0.,
Bﬁ‘[&)&:ﬂmﬁ, i".l’ld AQV'C' ,
b) Remove the supplics plug and carth lead from the BJF.O. unit, the plu
piug F
. - T ey - - PRS- | - N - . h . -
3 T L L Coobe Ve TN TOTC arncG waeg SIS ale Eh o) BRGRORE ) SR PE 81
from the first 1.7, tronsformer and the drum seale lomp leads from the
pins of the LAMFE sockcts ‘
(¢) Remove the O B.a. bolt ~t the rosr of the chossis fixing 4t to the inner
\ : - : &
trunnion of the turrct agscwbly, ~nd unsercw the six checse~hoaded 4 BLh.
fixing bolts on the front pancl.,  The I.F, agscubly may now be removede

Issuc 1, 30 May, 1946 Fage b
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(d) Each sidc pancl of the L.F. asscmbly may be removed, if so dcsircd, by
rcmoving the six 4 B,A. chceasc~hcadcd bolts at the side,

Fige 2 - Tuning condenscr - points at which backlash may occur

Removal of a wafer of the band-width switch

10. Ea; Remove the I.F. asscmbly as detailcd in para. 9.

b) Slacken the grubscrews in the union coilar Joining the spindlcs at the click
plate and slidc the collar back,

(c) Recmove the 6 B.A, nuts holding the click plate to the switch assembly and
withdraw the click platc and switch spindlec,

(d) If onc of the front wafcrs is to be removed, withdraw the two 6 B. L.
supporting rods as far as thc wafcr in question, noting thc positions of
the spacers. If onc of the rcar wafcrs is to be removed,unscrcw the 6 B.A.
nuts at the rear of the spindles and withdraw the rods towswds the front.

Page 6 Issuc 1, 30 May, 1946,
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is L0Oc/s at 30% depth, and this will bc uscd unlcss othcrwisc stated (140¢/s i uscd
for L(.F. aligment and testing), Beforce I.F. aligmment is carricd out, the crystal
filtcrs should be chocked to specification and, if ncoessary, rcaligned (sce paras.

53"'68)0
18. Thc normal switch positions of the sc¢t arc as follows:~

A.V,C. switct o R.T. OFF.
B.NDWIDTH XC/8 to 047

LIMITER and FILTER switchcs to OUT
HoF. GAIN at 10 (iec., maximum)
L.,F, GAIN at moximun

Any variations from these positions are detailed in the appropriate part of the
text.

19. Connect a B.F.0, to the external modilation terminals of the signal generator and
st to 140¢/s with 30% depthe  (14Cc/s is used to avoid beating with the third
harronic of the 50¢/s mains supply. During aligmment care must be taken to see that
this docs not gocur)s Connecct the generator directly to the grid (top cap) of the
mixcr valve V3A after removing the grid leads Plug an output meter into the 6008
LINE output Jack and switch to the 10mW range,

20, Tunc the recciver to 0.6Mc/s and allow it to warm ups Then carcfully tune the
signal gencrator to about 4651{0/5 for maximum audio output. It is now sct to the
peak frequeney of the narrow-band crystal filter which is the reference frequency,
and DURING SUBSEQUENT TESTING IT SHOULD BE FREQUENTLY CHECKED.

21, Switch off the generator modulation and put A.V.C. switch to C.W. OFF, 8et the
B.F.0. control to its mid=position and adjust C31A for zero beat.

I.F. aligment

22, Dampers are required when trimming some of the I.F. transformers to prevent
pulling by other closely coupled circuitse A damper consgists of a O.1uF condenser in
series with a 20K® resistors

rd, L.Fe transformer

2%, Connect the signal generator directly to the grid (top cap) of V3A and connect
a dempcr from the anode of V2C to earth bclow the chassiss Care must be taken not
to bring any carthy componcnts ncar to the hot lecad of the diode of V4A.  With the
generator modlatcd at 1Z+Oc/s and set to give a suitable audio output, adjust CHL
for maximum rcsponsc.

2he  Remove the damper from the anode of V2C and replacc on the Jdiode (pin L or 5) of
Vhis Conncct a similar dampcr to the grid of V2C, taking carc not to short—circuit
the grid to carth. AJjust CHK.

25, Reuove both dampers and check the aljustment by connecting the generator to the

grid of V2C, Vary the frequency and obscrve that the two pecaks are within 0,25db,
Reconncet the gencrator to V3A grid and rctunc as detailed in para. 20.

Papge 8 Is.one 1, 30 May, 1946.
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35. Retune to the reference frequency (see para, 20) and repeat the operations
dtai’cd in paras. 31 = 33 with the BAND-JIITH KC/S switch at 2.5, If the figures
obtained for cither position of the switch are outside the limits, it may indicate
that one or other of the crystal filtcrs is out of aligmment. The procedure for
recalignment is given in paras, 58 - 68, This should be carricd out only if it is
guitc certain that a filter is at fault.

36, Resct the signal gencrator to the refercnce froguency.  Put BAND-WIDIH KC/ S
gwitch to 8.0 and mcasurc the band~width at 6, 20 and 60db. down. Use the double
teat method as detailcd in parase. 31 = 35 for the 6 and 20db, mcasurcments, but for
the 60¢b. measurcment the sccond harmonic of an ¢xtcrnal B.F.0. must bc usede

Bond-width ko/s

‘ Input in Incrcasc in ‘

« v 1ol Ou7- 245 ! 8.0

200 o 0.65-.9 | 2.0-2.5 7.0-9.0

‘ 1,000 20 2.3 max, 4.0 max. 13 max.
100,000 , 6C 6¢3 max, | 8.0 max. 27 nax.

,QGut-off slops botween .
;20 and 6Udbe in db.ko/ s i1 20 win, 20 min, 5¢5 min,

Trble 1 = I.F. band-widths

LeF. TCgponsc

37. Councet the signal gencrator dircetly to the grid of V2C with the grid lcad
rcrove de  Put the L.V.C. switch to R.T. ON, BAND-WIDTH KC/S to 6,0, LIMITER and
WILTER switches to OUT and LOUDSPEAKER switch to OFF.  Modulatc the signal gencrator
at 500¢/s with 30 dopth with an output of 1V, Tunc the gencrator to about 465ke/s
for moxirnm audio output. Sct the L.F. GAIN to give an output of 200mW, Maintain
the modulation depth at 30%, and vary the frequency between 300c¢/s and 3,00Cc/ s,

The varintion in rccciver audiooutput should be within the limits of +3db. and =12&b,
with rcspcet to the level at 500¢/se  Thers should be no signs of instability.

4.F, filter performance

38, With the same set-up as detailed in para. 37, put the FILTER switch to IN and
swing the modilation frequency about 900c/s until the maximum audio output is
obtsined, This is the centre of the passband and should be 900c/s + 80c/s.  Set
the wadnlation frequency to this peak end adjust the I.F. GAIN for an outyut of 100mW,

39. Set tie FIIFR switch to OUT. The audio output now ebserved should not be
greator thin 230md, i.6., the filtcr insertion loss should not be morc than Ldb.

e Set the FIIRTR switch to IN.  Adjust the modulation frequency to points above
and below the podc 2o that the output falls to 25mW (i.c., a rcduction of audio
ontpit of 6ab.).  Mhe gifference botwecn these two frequencics gives the band-width
at 6ér, dovn which sioul 3 be between 18Ce/s and 3000/ s

L1, ] R“:Ecat at frecquencics vy give an output of 2,5uW (i.ce, 16dbe down),  From the
band-wilths obtaincd at 6c:, tna 16db. fown detormine the filter cut—off slops, Cn

. N L Y R - .
the lower frequency sidec it shoul” not be less thon -a,;b./‘lOOc/s and on the highcr
frequency sidc not less than 4ah./400+/ s,

Pagec 10 Issuc 1, 30 May, 19L6.
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R.F. alignment

42, The signal generator is connected to the aerial terminals of the receiver as
follows. A non—inductive 1002 resistor is comnected in series with the output
terminal of the generator and the left-~hand (viewed from the front) dipole feeder
terminal. The right-hand dipole feeder terminal is earthed. ‘

Ranges 6-3

L3« The R.F. circuits are lined up incependently of the rest of the set as follows.
Remove the grid lead of V3A (earthing the grid to prevent damage to the valve) and
conncct a valwe voltmeter, sct to its lowest range, between the grid lcad and carth.
Connect the signal gencrator to the aerial terminals of the sct as aboves Stop the
local oscillator from working by inscrting a sheet of Paxolin between the turrct studs
and contact springs. Set H.F., GAIN to maximum and A.V.C. to R.T. OFF,

Lie Set the receiver tuning to 1.05Mc/s on range 6 and the signal generator also to
1,050c/ s with an output, unmmodulated, of 100mV., Put the AE TRIMMER to approxire tely
its mid-position and adjust C5D and E, and CLN for maximum output, Reset the gensra-
tor and receiver to O.61\-'Ic/s,ana adjust L24A, L1224 and L23A. It will be necessary to
repeat this procedurc as the capacity and inductance trimmers have an effect on each
others Reduce the generator output as the circuits orc aligned, keeping it as low
as possibles

L5, Carry out a similar procedure on range 5 (at 2.0 and 1.2dc/s) range 4 (4.5 and
2.5lic/s) and range 3 (9.5 and 5.1Mc¢/s), adjusting the condenser trimmers at the upper
frequency and the inductance cores at the lower frequency.

L46o When the trimming is completed,the tracking is carried out as follows: Sct the
local oscillator working by removing the Paxolin strip and replace the lead on the
mixer grid. Plug an output metcr into the 6002 output jack and externally modulate
the signal gencrator at 140c¢/s and 30% depth, connccted to the acrial tcminals as
bcforcs Put the rcceiver switches to the positions as detailed in para, 18.

L47. With the signal generator accuratcly sct to the frequencics uscd for trimming by
ncens of a wavemeter and the receiver dial sct also to these points, adjust the
condenscr trimmcrs and inductance corcs at the upper and lower frequencies of cach
rangc, After adjusting the condenser and inductance it will be necessary to repecat,
due to the sffects of the trimmers on each other, until the calibration is correct,
The tolerance is + %

L8. TWhen the tracking is satisfactory adjust the mixer grid circuit trimmers (ieees
C5F and L254 for range 6) to compensate for the difference in capacity of the valve
voltmeter and mixer grid inmput. The other trimmers may also be touched tq ensure
perfect lining-up, using receiver noise, the signal generator having previously been
disconnected,

Ranges 1-2

49+ As pulling of the local oscillator by the R.F. circuits becomcs predominant on
these ranges, particularly on range 1, a slightly differsnt procecdure must be adoptcds
The R.F. circuits should be lined up as detailed in paras. 42 - L5, and it is very
important that the oscillator is stopped from working, If it is lcft rumning, therc
is a danger of the mixcr grid circuit being lined up to the oscillator frequency.

Issuc 1, 30 liay, 19L6. Page 1~
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5Cs When the lininz-up is satisfactory, connect the signal generator directly to the
mixer grid and, using an input of 1000V, track the oscillator in the normal way.,
Calibration accuracy should be within + 7.

51. The final lining-up of these circuits is done, using the signal generator with a
very small coupling, Comnect the earth side of the gernerator lead to the earth on
the set and hang the live side near the aerial terminal and use only sufficient out—
put to hear the modulation note, trimming of the R.F. and oscillator circuits being
done by ears The final trimming of the upper frequency end of the range should be
done, using the receiver noise only,.

Note: On range 1 the local oscillator is tracked at 475kc/s below the signal
frequency. ' '

Signal~to~noise ratio

52. DPut the contrmols to the positions as detailed in para, 18 except BAND-WIDTH KC/S
which should bec at 2,5, At cach frequency of Table 2 in turn, set the signal
gencrator output, modulatcd, to a value not greater thon that shown., Carcfully tunc
the receiver, including the asrial trimmer, for maximum audio output. Adjust the
L.F. GAIN control for an output of 25mWe Switch off the modulation, The redidual
noisc rcad on the output meter should not excced 250 at any frequency (i.c., 20dba.
signal~to~noisec ratio)s These figurcs will be obtained only under idecal conditions
and normally (using mains-opcrated instrumcnts) an incrcasc in input of 50% can be
tolcratcda

Range Frequency in Mo/s S.G. Output in WV

1 29 2,0
25 2.0

214 2.5

2 19 2.0
15 2.0

11 3.0

3 9.5 2.0
7.2 2.0

5e1 2.0

24- 11-05 2'5
305 205

2.5 245

5 2- 15 205
1.5 2:5

102 205

6 1.05 2.5
0.8 2.5

0.6 2.5

Table 2 - Signal-to-noise ratios
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53+ Put the contrsls to the positions as detailed in pars, 48 except BAND-WIDTH Ko/8
which should be 8,0, Set ths signal generatpr to the frequencies of Table 3 with a
modilated output of 10uVe Tung the receiver and adjust the L.P. GAIN for 10mW
outpute, - Now tune the signal gencerator spproximabely %o the second channsl F“Fql\ QY
and increase its output so that it can be aceurately tunsd ho the second channe :
frequency, Now adjust the serErator cutput for an audic ou tput of 10mWe T :& st
require a figurc not less than that given in Table 3., - If these figures are not
obtained, and overloading is suspecoted, rcduce the H.F, GAIN and rcpecat the test.

Frequency in | 2nd. channel t ‘Minimum,irirut ‘ 14 nimum
! Range Me/s to which frequency in | din BV for 10mW | permissible
receiver is Mo/ s . at 2nd., chann=zl = 2nd. channel |
tuned % - frequency | ratio in 63:* ‘
s i —
1 2 : 28,07 10C ; 20
°5 I 24,07 100 30 |
21 .07 oo . SO
2 19 19.93 - 1,000 LO
11 11.93 20,000 | 66
3 9.5 10643 2,000 ‘ 46
5.1 6,03 i 40,000 7e
— _— e S
4 b5 5.43 40,000 { 7z
T B T
5 15 3.08 L 50{},000 9
6 1,05 1,98 Lo 1,000,000 100 |

Table % = Znd, channel ratios

8.V.C, adjustment and efficiency

54, Put the controls to the positions as detailed‘'in para, 19 cxce
at 2,5 and A.V.C., to R.T. ON, Bt ‘shes signal generator to give a mod 2 d X
of 5uV at 3.5Mc/s. Tume the receiver and inerease the generad bor output to 10nV and
adjust L29A for minmimum outpub, ‘

55s Turn the L.F. GAIN control toc give an audic ou tpul of 200mi. Now vary
generator output from 10mV to 10V : ths auadio output unungu nould r

4 hdb,,
is€o, the output should not fall below 80nW. No signe of instability should be
presenb.

CuW. heterodyne cfficic :ney

56, Put the controls to the positions as Jdetailed in pars, 16 cxoopt
2,5, Set the signal gencrator to give a modulate? output of 10C
Tune the signak generabtor and injoct the signal ddyeet to the mixo
Adjust the L.F. GATN control for an audio output of WmW, ;
and put the 4.V.C, switch to C.W. OFF, Adjust the heat note
and the rceciver audio output should not b less than 60mW.

EPTTCE
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57. With the some scteup os dctailcd at the cond of pera. 56, dcevrcnge the LR, GATN
52 that the output is rceduccd o 10mWe  Switch the LIMITER t. IN; the rcceiver nusin
sutput should now be within the limits 3.0 =~ 6.0mWe

ORYSTAT, FILTER ALIGNMENT

58 Rcmovc the corystal filter from the recciver and short together tags A‘dnd 5 with
A stout picec of copper wirce Place the filter in the appropriate Jig on the ampli
ficr peortion of the Oscillator, alignment, crystal, filtcr, Noets

59. AlJjust the output of the oscillator to about 200UV and rock its frequency aboutk
465ke/s (within + 100c/s) until thc position giving the moximum motcr reading is
obtained, This frequency is the mid-band froquency (m.b.f, Fig. 3).  During
subsequent alignment the output of the oscillator must not exceed 231V when possing
through the m.b.f., otherwise the crystal will be damaged. :

60. Adjust the end condensers (i.e., C36A and C36B on the rarvow filter) for maximum
amplifier meter reading at the m.b.f,, using a non-metallic tool and rotating each
condenser egual amounts from its maximum capacity position. It will be nécessary to
- adjust each condenser in turn several times until no further increase in meter reading
zan be obtained. '

e Bet the oscillator to Fi (Table L), the low-frequency rejection point, and increnge
e output of the oscillator by about 50db. to give a suitable reading on the mebs -,
tdjunt the top trimmesr (i.ss, C37A on the narrow fil‘ter) for the mirndnmum reading.

€2+ Reduce the oscillator output to beclow 23UV and increase the frequency of F2, Turn
up the output again and rock the oscillator slightly to find the high-frequency
rcjection point. Notc the frequency differcence from the meb.f. of cach rcjection
point and adjust C37A to ¢ gualizc theme This is done by adjusting C37A for half the
difference on the high~frequency sidc and then checcking the low~froquency side, ro-
adjusting, if ncecssarys

.63+ Rcpcat the operation dotailcd in para. 60 and also adjust C374 for symmctry of the
two rcjection pointse. - These should be cqually displaced from the, meb.fe. within the
limits of Tabld Le Now sct the oscillator te the meb.fs and adjust its output for a
suitable meter readings ; '

€L, Tunc the oscillator to cach r¢jcetion point in turn, incrcasing the output to
produce the some motcr rvoading as detailed in pora, 63, The diffcronce in oscillator
cutputs betweon the m.be ', mnd cither rcejection point must be grootoy thou bbdb,; if
not, thc eompensnting rosistance (‘i..u., R2LA on the vorvow filtor) should be adjusted
ne detadiled in pora, 63 B otherwise Jeave. the short-civeuit on. '

65. Remove the strap between tags 4 and 5 (pagc‘a. 58) and roplace it by o length of
rcsistance wire (two or* thrce strands of 30 S.W.G. Eurcke, slightly longer than the
distance between the tags is suitable).

66. Rcpcat the operation as described in para. 64, 2djusting the length of the
rcsistance wire (or numbcr of strands) until a reading grcater than 55db. is obtaincd.

67» Rctrinm the cnd condenscrs at the mebef, and also the top condenser for symectry of
the rcjection points if uccessarys. The filter should now conform to the specification
tcsts of Table L,
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ENGINEFRING REGULAT IONS g M
! Filter W/ 5054 “ Wi/ 5064 |
narrow) (wide)

Tebefs 465}{0/5 + 200¢/ s 465ke/ s + 200c/s !
£1 mebefe = 3.23ke/s ebafy = Lohbke/s .5
f2 Mebefe + 3026ke/s mebefe + Lebko/s :
b fy - 4 gTo be 3,2 - 3,8ke/ s 4.5 ~ 5.5ke/s
£2 ~ mb.f. )within 3.2 - 3.8ke/s 45 = 5.5ke/s ;
g 250 3

c;/s. |
| Band-width ~6db. 0.65 - 1.0ke/s 2.4 - 3,0ke/s :
~ Level of f£1 and 2 ~ 55db. + 5db, ~ 50db. + 5db.
Level of return - 50db, S - 10db, |
lobes ‘ :

Table 4 = Crystal filters W4/505A and W./506A
o :
68, 'The dependence of the rcsponse curve on individual components and their
adjustment, if the response is incorrect, is given as folleows (The components rcfer
to filter W4/505A but are applicable to similar components on filtcr Wh/5064):-
(a} Incorrcct band-width at -6db, and incorrect adjustment of trimmers
C36A and .B.
(1) Incorrcet level of the return lobes: Low Q of L33A and B, i.c¢., with
a low Q the figure greatcr than -50db. on filter Wh/ 5054 mll mt be
obtalmd

" x¥ Incorrcet loevel of rejcetion points: Incorrcet setting of compensating
roesistance RZLA, or a leakage resistance across the crystal of loss than
10MR. -

(&) Asymmetry of rejection points:  Incorrect sctting of C374, the crystal
having a spurious activity, or sense of L334 and B reversed.

(¢) Displacement of the rejection poirts from the m.b.f.: Incorrect mutuel
inductance of L33A and L3%3R« This is dpendent on the spacing of the
inductance cores by me ans of shims, An alteration in shim thickness of
0.001in, alters the displacement of cach rejection point by approximately
‘iOOc/s.

«Q

WINDING DETAILS

£9. This information is given for guidance in an ciergency only. Tho coils should
¢ither be matched with a menufacturers' sample taken from the sparcs of a sct, or
adjustcd finally in the sets The figurcs give a general idea of the coil winding,
with the ncccssary dimensions; they do not depict any particular coil but should hc
uged for guidancc with the toxtbe When Litz type wirc is uscd thce ¢nd should bc
preparcd for soldering by heating in a methylated spirit flamc and dipping in
mcthylated spirit whilc still red hots The wirc should be wipcd clunn nnd it is
then ready for soldecring.
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FREQUENCY

Fige 3 - Response curve for crystal filter W./5054
Re ceiver . 7

70, R.F. coils, except for the aerial coil on range 1, are all wound on the same type
of former in roughly four ways as shown in A, B, C and D, The spills have their
angular positions with reference to the flat of the base as shown in Fig. 4. Spills,.
reference numbcrs,1, 3 and 5, arc fixed in holcs drilled in the basc, and spiils 2, L,
6, 7 and 8 are in holes drilled through the top of the former at a distance from the
base specified by the distance Y quotcd separately under cach headings The distance
X is the distance along thc-former from the base of the start of the first winding. -
In the tcxt windings, which are in all cascs clockwise, looking along the former, are
assumed to start at the cnd ncarer the base.

71. After winding, the coil should be wax—dipped with tropical grade wax, Claude ,
Campbell, No, L.P,R.M.3, or its equivalent, Dip the coil in wax at a temperature of
105-11C%C, until all bubbling ceases (approxe 3 min. ). Remove the coil and allow
the wax to cool until it Just begins to become opague when it should be flash~dipped
and the wax again allowed partially to hardens The coil should be flash—-dipped a
further four times,
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i

Fige 4 = R.F, coils ~ positions of spills
Range 1

72, Acrial coil, L2A consists of Er}-; turns No«20 S.%W.G. enamellcd copper wire
topped at a 7 turn from the finishe Start - T~g No.,1 of the special forrer zthc bas
is shown in Fige 4). Finish « To be scourcly bound off and the frcc end loft

igin, long. Tapping is mad with No.20 9.7.G. cnuncllcd copper wirc and loft 4kin.
long,

1sts R.F., L34 and B

73. Wound as shown in Fig, 54, Main winding L3A consists of L turns No.18 S.W.G.
tinned copder wire, spaced evenly between distance X and Y, starting spill No., 1,
finishing spill No, 2, Distance X = 5/16in. distence Y = 1in,

Coupling winding L3B consists of 4 turns No,36 S.W.G. D.S.C. copper wire, wound
sentrally between the main winding, starting spill No. 5, finishing spill No. 6.

4]
:vzs- F)

Hﬂﬂ_i

Fig. 5 ~ R.F. coil windings
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2nds R.F., L4A and B
74, Details as given for 1st. R.F., L3A and B,

75, Oscillator coil L5A. “Wound as shown in Figs. 5A and consists of 47 turns No,18
S.W.G. timmed coppcr wire, tapped 1 turn from the start with No.20 S,W.G. tinned
copper mrc:, the end being left 1in. long, starting spill No.3, fJ_n:Lsh:Lng spill No.7.
Distance X = 5 16in., distance Y = 1in.

Range 2

76« The coils in the range arc wound appryoximately as shown in Fig, 5h, except the
oscillator coil-which hag no coupling windings

Aerial coils LéA, LEB

77, Main winding L6A consists of 63 turns No.18 $.W.G. tinned copper wire, spaced
evenly between the distances X and Y, starting spill No.5, finishing sp:Lll No.8,.
Distance X = %ine, distance ¥ = 7/8in,

Coupling winding consists of 4 turn of No.22 S.W.G. D.S.C. copper wire, wound
betwsen the first and second turns of the main winding, the two ends being twisted
together for a distance of about 1in. and left free. A small piece of Domolac shect
to be inserted between the main and coupling windings at the cross~over of the ends
of the coupling winding. ' '

R.F. coils L7A and L7B
78¢ Main winding, as for the Ac main winding L6A.

Coupling winding consists of 3 turns Nos36 S.W.G. D.S.C. copper wire, wound be-
tween the first turns of the main winding, starting spill No.3, finishing spill No,1.

2nd. R.F. L8BA, LOB

79. Details as given for 1st. R.F. L7A, L7B.

Oscillator L9A

80, Censists of 65 turns No,18 S.W.G. tinned copper ere, tapped 2§ turns from start.
'Tapped with 20 3.W.G. tinnhed copper wire, free end left 41n. long, Winding is evenly
spaoed between distonce X and Y, starting spill No.5, finishing spill No.8.  Distance
X = %in,, distance Y = 7/8in,

Range 3

81. ALl coils are wound approximately as shown in Fig. 5B.

Aerial coils L4104, L10B

82, Main winding L10A consists of 14z turns No.2L S.W.G. D.S.C. copper wire, evenly

spaced between the distance X and Y, starting splll No.5, finishing spill No,8,
Distance X = %in., distance ¥ = 13/16in.
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Coupling winding L10B consists of 3 turns No,24, S.W.G. D.S.C. copper. wire, 4
closc-wound over the first pert of the main winding and separated from it by 2 strip
of Domolac shect, starting spill No.1, finishing spill No.3.
1st. R.F. coils, L4114, L11B
83, liain winding is L11A. Details as for the aerial coil winding, L10A,

Coupling winding L11B, consists of 3 turns No.36 S.W.G. D.S.C. copper wire, woun:a
as for the coupling winding of the aerial coil, starting spill No.1, finishing spill
NO,B-

ond. R.F. coils L424, L12B

84, Main winding consists of 14 turns No.ZL,. S.W.G. D.S.C. copper Wire, starting spii’
No.5, finishing spill No.6. Distance X = fin., distance Y = 13/16in,

Coupling winding consists of 7 turns No,36 S.W.G. D.S. C. copper wire, wound as
for the aerial coil coupling winding, starting spill No.1, finishing .spill No. 3.

Oscillator coil L13A
85, Consists of 18 turns of No.24 S.W.G. D.S.C. copper wire, tapped 5 turns from 'F=
start by leaving a loop in the winding at the appropriate point, twisting together

and securing to spill No.3, starting spill No.1, finishing spill No.6e. Distance
X = 4in., distance ¥ = 13/16in.

Range 4

86+ All coils in this range are wound spproximately as given in Fig.5B.

Aerial coils LiLA, L1LB

87, Main winding L14A consists of 31 turns of close-wound 27/47 Litz type wire,
starting spill No.5, finishing spill No,6, Distance X = 5/ 16in., distance Y =
13/16in.

Coupling winding LA4B consigts of 5 turns No.,24 S.W.G. D.S.C. wire, close-wound
over the first part of the main winding and separated from it by a strip of Domolac
sheet, storting spill Nae1, finishing spill No.3,
1ste R.F. coils L1154, L15B
88, Main winding L15A consists of turns of close-wound 27/4,7 Litz type wire, tapped
10 turns from thc start. Tapping is made by lcaving a loop in the main Wwinding at the
appropriate point, .twisting together and leaving free for 2in., starting spill No.5,

finishing spill No.6. Distance X = 5/16in.,, distance Y = 13/ 16in.

Coupling winding L15B consists of 7 turns of No,3¢ S5.%W.G., D.S.C., wornd as for
“the aerzal l coupling windin starting spill No.1, finishi No+3s
3 S ]

2nds R.F. coils, L16A, L16B
89, Main winding is L16A. Details as for the main winding of the 1st. R.F. coil
L1154,

Issue 1, 30 May, 1946, Paga 19



T ELECOMMUNICAT IONS ELECTRICAL AND MECHANICAL
T 588 234 ENGINEFRING REGULATIONS

Coupling winding L16B consists of 4 turns of Nos36 S.W.G. D.3.C. copper wire,
wound as detailed for aerial coil coupling winding, starting spill No.1, finishing
Spill No. 30

Oscillator coil L17A

90. Consists of 27 turns close—wound 27/47 Litz type wire, tapped 12 turns from the
start, Tapping is made by leaving a loop of wire in the appropriate position,
twisting together and seouring to spill No.3; starting spill No.5, finishing spill
No.6. Distance X = 5/16in., distance Y = 13 16in,

91. All coils in this range are wound approximately as given in Flg. 5C and to the
dimensions shown there.

Aerial L4184, L418B.

92, Main winding L18A consists of 2 piles of 29 turmns, cach of 27/47 Litz wirs, wave—
wound, starting spill No.5, finishing spill No.6.

Coupling winding L18B consists of 8 turns of No,28 S.W.G. D.8.C. dopper wire,
close-wound, bctwsen the first pile and the base . f the coil, .starting spill No, .1,
finishing spill No. 3.

1sts R.F. L194, L4198

93, Meain windings L19A is wound as thc acérial main winding, L18A, but tapped between
the two pilese Tapping taken by twisting together the finish of the first pilse and
the start of the second, and leaving free for 2in., starting spill No,5, finishing ‘spill
No, 6

Coupling winding L19B consists of 6 turns of No.,3%6 S.W.&. D.S.C. copper wire,
closec~-wound between the two pilcs of the main windinge The cnds arc brought out over
the first pilc of the main windings, starting spill No.1, finishing spill No, 3.
2nd. R.F, L20A, L2CB

94e Main winding L20A is wound as for 1st. R.F. main winding, L194.

Coupling winding L20B consists of 2 turns No.36 S.W.G. D.S.C. copper wire, closs—
wound bectwecn the first pile of tht main winding and thce base of the-coil as ncar to
the first pile as possible, starting gpill No.1, finishing spill No.3.

Oscillator coil L?1A
95, Consists of tWO piles of 2L turns each 27/47 Litz wire, Wave-wound, tapped
between the piles by twisting the finish of the first pile with the start.of the

second and bringing out to spill No,5, over the first pile, starting spill No.3,
finishing spill No.lLe

Ramge é;

96. All coils in this range are wound approximately as shown in Fig,5D and to the
difiension shown therc,
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Acrial coils L224, L22B

97 HMain winding L224 consists of 3 pllcs of L4 turns, cach wavc-vound with 27/47 Titz
wire, starting spill No.5, finis hlng spill Noa6.,

Coupling winding L22B consists of 9 turns No,28 S.W.G. D.S.C. copper wire, closc—
wound between the first pile and the bese of the coil, starting spill No, 1,
finishing spill NOe3e

ist, BT coils 1234, L21B
98, Main winding L23A is wound as'for T224, but tappcd aftcr the first pilc by
tiristing the ond of the firet pilec and the start of the scoond, and lesving the frec
end 2in. long.

Coupling winding L23B consists of 4 turns No,36 S.W.G. D.8.0. copper wire, closi-
wound between the first and sccond pilcs of the main winding, the lcads brought out
over the first pilc to the spills, starting spill No,1, finishing spill No.3e
2nds R coils 1244, L2LB
99. Main winding L2LA is wound as for the 1st. R.F. main winding, LZ3%A.

Coupling winding L2LB consists of 7 turns No.36-S.W.G. D.S.C. copper wirc, close-
wound between the first »ile and the base as near to the first pils as possible,

starting spill No.1, finishing spill o, 3,

Oscillator coil L25BA

100, Cunsi ts of three piles of 30 turns cach 27/47 Litaz, wave-wound, tappcd betweern
the first and sceond pilos in the same way as the dst, and “nds R.F. eoils, but the

tapping is nrdaght tack over the first pile to spill Noed, starting spill ngaj
finishing spill No.2s

H.F, chokes LiL, LiB
101, Consists of 10 turns of No,30 S.W.G. ¢namcllcd copper wirc. Conncoting wircs

arc 20 8. .G. timcd zcopper to be passcd through slots in the cnd of the former -nd
sceurcly Locatcds

e

T.F. coils, TAAA -
104. Dimensions as given in Fige 6. Consisgt of 10Z turns 72/@?
close-wave wound; starting tag 1, finishing tag 2. Inductance,
core in po sition.
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E-284
1}l -6

Fige 6 =~ I.F. coil assembly
I.F. coupling coil L22A
103. Consists of 2 turns of 28 S,W.G. D.S.C. copper Wire, wound on the same former.as
L26F and as close to the main winding as possible on the side nearest to the tag panel,
starting tag 3, finishing tag L. .
LJV.C. coik L29A
104, Winding and dimensions as for I.F. coil as- given in Fig.6 and consists of 127
turns 27/47 Litz wire, closc=wave wound, star’c:mg tag 2, flnlshlng tag 5. Inductance,
2321H 4+ 2%, without a dust coré or cany

Beat oscillator coil L304A

105, Dimcnsions as given in Figz.7 and consists of 106 turns of 27/47 Litz type wire
with tapping 53 turns from the start, clasc-wave wouna, startlng tag 1, 53 turns tap
‘tag L, finishing tag 2.

R.¥. choke L31A

106, Dimensions as given in Fige. 8 and

,-?{ : %_.i consists of 1,000 turns of No.L4O S.W.Ge.
—T D.8.C. copper wire, starting tag 3, fini-
- shing teg L. Inductance, 10mH + 25/
Audio filter coils L32A, L32B
. 107. Congist of 800 turns of No.28 3.W,G.
S enamelled copper wire, bound with tropical
T

t-7

tape,- The inductance is adjusted by
varying the gap between the E and I
laminations.,  Inductance, 0.265H i+ 257,
Fig, 7 = B.0., coil assembly After adjustment, impregnate with tropical.
WaXe .
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Fige 8 = R,F. choke coil assembly

Crystal filters

108, Narrow~band coils L33A, L33B consist of 25% turns of 97}/&"% straight-laid H.F.
cable, R.C.C. The stert and finish to be brought out adjacent to the centre lange
and tied in position with thread. Dope the coil with solution of polystyrene in
benzine, Inductance,55.2;H + Zj4. '

Wide~band coils L34A, L343

lalla) TIOLI TN ;
5 Enkx.uzg, wound ¢

109. Consist of 363 turns of 83/46 S.W.G. straight-laid H.F., cable
doped as for narrow-band coils.,  Inductance, 137.9uH + Zx.

Output transformer T24

110. The windings and interleaving arc put on in the order given,

First half of the secondary 1 consiste of 65 turns of No.28 S.0.G. cnamelicd
copper wire, The gtart ig connected to tag 1, the finish is connccted to the stars
of the second half of sccondary 1« Cover with threc laycrs of 0,005in. manilla
papcr.

Sceondary 2 congists of 500 turns of Noe38 3.7W.G. cnomclled copper. The, sgbort

r

is comncctcd te tag 3 ond the finish is conncoted to tag 4.  Cover with five Llayers

of 04005in. manilla paper. ‘
Primary consisgts of 4,000 turns of No.40 S.0.G. <

intorle ave de The start is connecbed to thg 6 and the

Cover with five loyers of 0,005in. manilla papcr.

Sccondary 3 consists of 500 turns of No,38 3.W.G. cnamc Llgd copper Wiria The
start is comnccted to tag 4 and the finish is connccted to tag bhe  Cover with throo
laycrs of 0,005in, mmnilla papcer,

Sccond half of sceondary 1 consists of 65 turns of No.28 5.7.G.
copper wire, | The stort is connceted to the finish of the Tirst half of }
and the finish is conncoted o tag 2, % dis bound over o1l with tropical oo,
Vacuum-impregnote with bitumen,
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Power supply unit

R.P. chokes L1i —&.r-

111. Consist of 36 turns of Noa.18 S.W.G. enamelled copper wire, close~wound on a
5/161n. diameter former. One loop of strong black thread to be passed through the
choke round one side and tied be forc impregnation.

Choke L24A

142, Consists of 25C turns of No.28 S.W.G. D.S.C. copper wire, wave-wound Zin. wide.
Inductance, O.fmH, D.C. resistance, 75Q. Vacuum~impregnated with varnish.

R.F. chokecs L3A ~ B

113+ Consist of 20 turns of No,16 S.W.G. enamclled copper Wire, close-wound on a %in.
diamcter former, Tiecd and inpregnated as detailed for LA -~ C.

Choke L

114, The imnncr winding consists of 57z turns of 18 S.W.G. cnamecllcd copper Wire,
followcd by 5 turns of varnishcd cambric tapc 0,007in. thick,

The outer winding consists of 543 turns of 18 S.W.G. enamcllcd copper wire, wound
in the samc dircction as the inner winding. VWrapped with 2 1aycrs of cambric and
vacuuneimpre gnatcd with varnish. Inductance of cach winding, 0,06mH (OmA) o D.C.
rcsistance, 0.169.

@hoke L5A

115, Consists of 4 PllCS, cach of 187 turns of Nos34 S.W.G. D.S.C. copper wire, wave=
wounde Bach pilc is 7/32in, wid and spaced 3/32in, Vacuumkimpregnated with varnish
or tropical wax, Incuotancc, 2,2mH,

Choke L6A

116, Consists of 4180 turns of Noe16 S.W.G. D.S.C. copper wire, Winding is wrapped
with .2 turnhs of varnished cambric tape 0.007ine Complcted coil is vacuum~impregnated
with tropical wvarnishe Inductancc, 250 H (1,000c/s)s D.C. rcsistancc, Oe16Qe-

Choke L7A

147. Consists of 200 turns of No,20 S.W,G. D.S.C. copper wire, Winding is wrapped
with 2 turns of 1in. wide cambric -and the complete coil vacuum~impregnated W:.th
varnlsh. Inductance, LOOUH &t 1 OOOc/s. D.C. resistance, 32%,

L.F. choke LBA

148, Consists of 131 turns of No.16 S.W.G. enamelled copper Wirey interleaved with
0.,002in. manilla paper, Complete winding wrapped with 2 layers of cambric and
Jacuum-impre gnated with tropical vernishs

L.F. choke L9A - B

119. Consists of 4,800 turns of Now32 S.W.G. enamelled copper wire, interleaved with
0.,002in, manilia paper. Complete winding wrapped with 2 layers of cambric .and
vacuun~impre gnated with tropical varnish, Inductance, 10H (100m4). B.C. re 81stance,

2202 + 10
Poge i’h % Tasue 1, 30 May, 1946,





