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Intro.uction

The 2:R-100 Communic.tion Asceivar is a nine valvs hi-h
gain supsrhetero.yns ~iuh 4 frajuancy cover.ie of 0.48 to
&3 w3sacycles iun six oants Silpd OYILLE plug-in coll unito. It
may be mains-operited irow 110 or el voltsz A.C., 40-60C ¢/s
or, ‘«lternatively, battery-op2ratzu from & 1l volt accuamul-
ator. :

visizned primaerily for service con.itioans the ALR-100
1o impregnated throughout to render it lapsrvious to
tropical con.itions anu incorgorates stanliiser circults to
ensure permanency of adjustment under conditions of .extrewe
changes in tzmparature ant humiiity as -reli os unusual mecii-
wnical vioraticn. 5

Other features irn the .2sign of the receiver are -
Single Signal Unit with o« frout punel variabls salactivity
control with sufficiznt renge for phone reception anw a
phasing control for heterocyne eliwination; Separate
Lnivarsal Power Unit for silent operition; uicrometsr cial
giving cirect rveauing to one part in 300; dJS2at Irsguaacy
Oscillator for C."™. reception; Autuwatic volume control
wi. ch may be switched off when dzsirad; separats H.F. un.
Audlo gain controls; Aerial trim.er rfor aerial u‘tuulﬂ“'
~iznil strength aeter:; I—in phone jacks; I.I. voltag
switching, proviiing a stane-dy con.ition.

vehizwuls of Eguipmant (Zszwatials for opiar.tion ana not
inclnuding spares)

1. Comaunication Receiver Typ2 AwR-100, ccowpizte with
valvas and =1x coli units. :
Limensions - 17y inckz2s fonz x inches high z 11% inches
QGEPJ :

1- Universal Power Unil, Iype HiosOl, complate with valvae
and. vibrator.
Dizensions - 115 inches long z &} inches Liigh x 9 inches
uBep.
i- Louispeaker Lﬂlt Typa MA
Dimensions - 8% incheu long £ Dg inchaz high = 47 inches
LLE\..P .
Liamster of loudspsaksr - 6% inches.
k- Pairs of Headphones, <000 ohms impedance.
1- dettery Cavle No. 13cuz
1- A.C. dains C2ble No. 13cs

1- sattery Link Cable No. 40zl 52/3
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Band A 14.3 - 26 ic/s
H H T2 = J4.68-1
H G g Oy o Lol
L D 1.85 - e
it E 0. - 1.6 1
n F 0.48 - 1.0.n

R.F. Alignment Fregquencies

Band 4 24 - 14.8 ie/s
" P 12,8 = A
N £ L7 0 S "
i D:- 3.8 = 1.8 %
n B 1.85 = 0.94 u
fi F O-‘UB ey Ol5 n

Intcrmediete Frequency - 455 Kc/s.
Valves

807G 1st R.F. Amplifier

8U7C 2nd R.F. amplifier

6J&G Converter

S8JECT Local Oscillatcr

607G 1.t /I.F. amplifier

607C 2nd I.F. Ampiificr

8GEG Detector, A.V.C. and A.F. Amplifier
8J5GT Beat Freocuency Oscillator

5VeG Output

R
B B O N SN U A

Oniversal Power Uanit
A.C., Operation - ’

Input Voltaze and Frequency- 110/240 volts,
50-280 C/s
Power Consumption - 70 watts

Battery Cperation

Input Voltage - 12 volts, D.C.
Current Consumption - 5.5 Amps.

Vzlves
2 - 8X5GT Full ¥Wave Rectifiars.
Vibrator
12V. don-Synchronous, Oszk Type V5123
Loudspeaker Unit (Pérmanent ilagnet)
' Voice Cecil Impedance - 5.7 ohms at 400 C/s.
aerial and Earth
Provision is made in thz Aesien of the pecciver for
the use of either a Gou._.: or single wire type of asrizl.
There ar:z two input terminals, one marked M4lW and the othcr
"AZ" and adjacent to these a third terminal marked WEARTER,
When using a cingle wire it should be connected to the

terminal MA1" and thoe terminal "42" should be connected to

the chassis using the pigtail lead provided. Doublet aerial
feeders should he rPAnnietad +a +Frmmicad - N~ - e -
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Gonnected, otherwise the output valve will bhe damaged.

2.1.3 Aerial and Earth Connections.

: Connect the aerial and earth leads as described
in Chapter 1, sectionm 1l.4.

2 Operation
2.2,1 Controls (See Plate 2)

i. Tuaing Disl and Calibration Curve

Tae tuning dial is located in the centre of
the froat panel. As the-dial is turned a number will be
seen ir a window opposite the pointer at each 1/5 of a
full reiolution. These numbers are from 0-500 in tens
and' the dial is also calibrated between each window in
units so that reaaings may be made on the scale to one
part in 500.

A curve located on each coil unit shows dial read-
ings plotted against frequency; dial readings on the
horizontal axis and frequencies on the vertical axis.
Stations mey be logged on the tablet on the coil unit.

i1 Selectivity Control

The uppermost knob at the right-hand side of
the panel is the variable selectivity control of the
single signal crystal filter. With the.crystal filter
in use, minimum selectivity is obtained with the
pointer at "MIN". Turning the¢ knob clockwise from
this point will increase thke selectivity.

iii Crwvstal switch

Bslow and slignhtly to the left of the selectivity
control is the -crystal filter switch. This switcha is
designated "IN" (Crystal in) or "OUI" (Crystal out).

iv Phasing Contrel..

‘'This control is located directly below the
selectivity control. When the pointer is set at the
point indicated by a square dot the crystal filter
is centrally phased. For the elimination of heter-
odynes, etc. the.control 1s adjusted to a suitable
position on either side.of this seiting. _2ha.sontxol‘
15 calibrated for record purposés. ;

v Fac witch

The four position switch at the bottom . .right-
hand corner. Reading clockwise the positions are "H.T
OFF", mA,V,C, ON", "A,V,C. OFF" and "B.F.0. ON", With
the switch set at the first position ("H Ts OFF") the
H.T. is disconnected but the valve heaters are still
in circuit. This position is used when "standing by"
with the power on during periods of ‘transmission,
-or when changing coils and from it the receiver will
begin operating immediately ine switch is turned to
any of <he-remaining three positions. The function
of positions marked "A.V.C. ON" and "A,V.C. OFF" are

self-ex lanatory, being an abbreviation of Automatic
Volume Contral on and aff. and the fonrth nosition
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viii

ix

'e2.2 Tuning

The B.F.0, control is located at the left-hand
bottom of the front panel and adjusts the heterodyne
tone between zero (indicated by bar on panel) znd
2000 cycles/second clockwise and anti-clockwise when

. the facility switch is at "B.F.0. ON" as explained in

sub-section v. above.” The control is calibrated
for record purposes. .

B.F. Gain Control -

This control, which is located to the right of

. the dial, governs the cathode bias applied to the 2nd

R.F. and I.F. valves and thus controls the R.F.
sensitivity. The control is calibrated for record
purposes,

A.F. Gain Coatrol

The audio freguency gain control which is located
directly above the B.F.0. control regulates the audio
input to the grid of the 1lst A.F. valve and thus
controls the audio volume when using either the loud-
speaker or headohones. The control is calibrated for
record purnoses.

‘Aerizl Trimmer

An azerial trimmer located to the left of the
dial 1c provided for matcaing the aerial to the input
circuit. The trimmer sanould be adjusted for maximum
sensitivity after tuning with the main dizl. The
trimmer turns continuously and it will be found that
it has two peaks. Either peak will do. The trimmer

. is calibrated for record purposes.

- gt jester and Switch

- The "S™ meter indicates signal strength and is
located in the upper left-hand corner. - A switch on
the right of the meter connects it in or out as
required. M"IN"- dowvn, "OUI"- up.

Changing Coils- When changing coils it is essential to
first switch to -"H.T. OFF". This will eliminate the possib-
ility of an H.T. short-circuit during the operation.

i

Phone Reception without Crystal Filter

First set the 'CRYSTAL" switch at "OUT", the
"SELECTIVITY" control at M"MIN" and the "B.F.O. CONTROL®
at the centre of the bar marked on the panel.

Set the facility switch at WA.V.C. ON" or "A,V.C.
OFF" as desired. If A.V.C. is used the "R.F. GAIRN¥
control may be advanced fully clockwise to O and the
volume will then be controlled by the "A.F. GAINY
contrel, If A.V,C. is not used it is suggested that
the "A.F. GAIN" control be set at about the mid-positio
i.e. 5 te 8, and the sensitivity controlled by the
"R.F. GAIN" control. The setting of the two gain
controis is largely a matter of preference to be deter-
mined by the operator and by the receiving conditions
prevailing. :

The B.F.0. may be used for locating carriers

iii

iv
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but the facility switch must be returned to its

former position when the receiver is tuned to zero

beat. Having tuned the station with the main tuning
dial, rotate the WAERIAL TRIIMWER" for maximum sensitivity
then, if necessary, re-adjust the gain control (s).

Phone Reception with Cristal IMilter

The use of the crystal filter for the reception
of phone stations is recommended when adverse conditions
prevail, sucn as interference, static, heterodynes,
etc..

First switch the "WCRYSTAL" switch to #IN", set
the "SELECTIVITYH control at "MIN", the "PHASINGY

‘control to the sguare dot and the "B.F.0. CONTROL" at

the centre of th: bar marked on the panel. The des-
cription on thec use of the gain controls, the "BFCO.CONTIROLM"
and the TABRIAL TRI#NWER" given in sub-section 1.

‘applies.

- The principal advantage cf the cryst?l filter
'is its ability tec eliminate heterodynes. Suppose
for instance, s signal has been carefully cuned and
during transamission an interfering station causes
a bad heterodyne, inverted speech etc; ordinarily
the desired signal would be made unintelligable but
careful adjustment of the"SELECTIVITY" and/or
WPHASIKG! controls will climinate the heterodyne and
the interfering station, in most cases, completely.
The WPHASIHGY" controlwill elimingte one signal only.
If another interfering station comes on, however,
only one heterodyne will be presént, instead of the
several resulting from three station carriers beating
together. '

C.W. Reception without Crystal Filter

Set the "CRYSTALY switch at "OUT", the facility
switch at "B.F.0. ON" and the "3.F.0. VONTROL" at
the centre of the bar marked on the panel.

Best signal-to-noise ratio. will usually be
obtained by retarding the "A.F. GAIN" control consider-
ably and controlling sensitivity with the #"R.F. GAIN"
control. Tune for zero beat. A beat note produced
between the rcceived signal and the B.F.0. may be
obtained by means of the "B.F.0. CONTROL'" which will
give a variation from O - 2000 ¢/s on either side of
the bar indicated on the panel. :

C.%, Reception with Crystal Filter

Set the "CRYSTAL" switch at "IN, the "SELECTIVITY"..
control at "MINM, the "PHASING" control to the scuare
dot, the "B.F.0- ClUiivRSLM at the centre of the bar
gﬁﬁk&d on the panel and the facility switch at "B.F.O.

Tune the receiver as shown in.sub-section 1ii.
above, then set the "SELECTIVITY" control at "MAX",
Now as the receiver is tuned slowly across the carrier
the beat note will be sharply pcaked at one point.

All other parts of the beuat note will be weak and
furthermore this peak will be found to occur on s
only one side of the carrier. Should a heterodyne bec
present from anﬁintc;fering station it can be elim-.

Amndad ave e i R e
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The 50 Meter

The "Sh% mcter serves tc indicate the strength ef
& recelved signal. It is calibrated from 1l to 9 in
arbitrary units which correspond, roughly, to the
definition of tiaz nine points of the "SY scale of the
R.S5.T. system of signal reports.

The accompanying curve (Table 1.) shows the relation
between average meter readings and the actual signal
input to the receiver in microvolts and from this curve
it will be noted that each "S" unit is cqual to a
change of approximately 4 dB. The 40 dB range above
the 5.9 level 1s used for comparative checks on
extremely strong signels.

Fig. 3 shows thec "S" meter network connscted in
the anode circuits of the I.F. stages. Actually the
mcter is the indicator of 2 bridge circuit, two legs
of vhich are fixed resistors, the third leg being a
balancing control and the fourth lcg (variable) the
anode¢ circuits of the A.V.C. controlled I.F. valves.
Tae bridge 1s balanced by means of the manual "R.F, GAINW
control thich, through its action of indirectly changing
the anode resistance of the valves, automatically adjusts
the R.F. and I.F. gain to a predetermined level at the
same time that the metér is brought to zero. The strength
of the incoming signal is, thercfore, accurately indic-
ated by the action of the A.V.C. circuits in controlling

~high freguency gain.

Before making a measurement on a signal, certain
adjustments must be made. Since the meter is actuated
oy the amount of sign2l reaciing the second detector,
it iz obviously necessary that the receiver be adjusted
to have ¢ precdetermined amount of amplification between
the aerial and second detector. To adjust the amplific-
ation to the proper value, the facility switch must te
at "A.¥.C. OFF" and the WSELECTIVITYY control at "MINW, .
Now switch the meter in and advance the |.F., GAIN" '
control fully clockwise (0). The meter should then
read zero. The receiver is now adjusted and the strength
of any signal may be measured by switching to "A.V.C. ON¢
and tuning for maximum meter dcflection. The WA,F, GATIW
control docs not have any effect on the R.F. adjustments
or upcn the meter reading, so that it may be retarded
as much as necoessary to prevent audio overload when
meking the preliminary adjustments.

If the signal being measured is extremely strong,
however, or if local noise is exceptionally high, it
may te impossible to bring the meter to 0. In this
cast¢ it is necessary to detune the receiver from the
signal or to disconnect the aerial.

If it should happen that the "S" meter notwork gets
out of balance and meter does not read zero with R.F.
gain control at O the alignment procedurc is as follows:-

Disconnect the aerial and switch to "A.V.C. OFF",
set the"i.F. GAIN" control at O, then by mecns of a screw-
driver, adjust the control which is located in the chassis
near the aerial terminals (see Fig. 1) until the meter
reads zero. ;



ECHiGICAL DESCAIPTION

Intrcduction

The receiver is of the superheterodyne type using
an intermediate frequency of 455 Kc/s, the frequency of the
local oscillator veing higher than the signal frecuency.
Two R.F. stcges and two I.F. stages of amplification are
employed, thesc being followed by detector, audio amplifier
and output stages. A second local oscillator is employed
for usc as a heterodync for reception of C.W. signals.

An I.F. crystsl filter is elso used to increase the
selectivity of the intermediate frequency zmplifiers.

The frequency range is from 0.48 - 28 lc/s covered
in six bands namely:-

Band A
Bard B
Band C
Bond D
Band &
Band F

R.F. Amplifiers

Mc/s
n

n
n

2

A
HRoma2sM

* s = *

SDwwwo

The input circuit comprises two inductances L1 and L2.
Ll is an aerial coil iAductively coupled to the grid inductar
L2, which is associated witn valve V1A, The grid inductance
is tuned by means of the tuning condenser C1l8, which forms
part of the 4 gang tuning condenser. This circuit is trimmec
by the YAERTAL TRIWMER" condenser Cl8A to enable varlous
types of gerial to be used with the set. .

The output from V1A is applied to the grid of valve
V1B via tihwe inductance L3 & L4, L3 is a high impedance
inductance resonant outsicde the low freqguency end of tne
band and is inductively coupled to the zrid inductance L4.
Top czpacity coupling is also emplcyed by means of the 4 uuF
condenser C2. The ¢rid inductance is tuned by mesns of the
variable condenser C23, which forms part of the 4 gang tuning
condensar, and is trimmed by adjustable condenser C4 and
fixed condenser C44. : :

The seme method of coupling is employed between valves
V1B anc V24, using inductenee Lo and L6; C26 is used for
t3§ingvgid C7 and C7A for trimxing the grid circuit of
volve F

In band 4 a scries padding condenser (Cl, C3, C6) is
employed in =211 the R.F. circuits to give a slight bandspreac
effect to facilitate tuniag at tnese higher freguencies.
Resistors (R2 and R3) are connected across the anods inductar
of the R.F. staoges in bands C ané D to improve signal to noils
ratio, and also to give comparable sensitivity with the highe
frequency bands. Similar results are obtained in bands
B &nd F by use of a low impedance inductance in the plate
circuit of thec 2né R.F. valve V1B.

These two R.F. valves are self-biased by resistors RS ar
R9, respectivily and rcceive A.V.C. bias through resistors:
RS and R8, which together =ith condensers C20 and C24 provdde
individual decoupling. In addition to the self bias obtuined
by resistor R9, on valve V1B, a variable bias is provided by
the "R.F. GAIN" coautrol R10. :

The screcn grid voltage is obtsined from the junction

Of recietans Do ana AT T s I T e P



3.6

I.F, Amplifiers

-The output from this valve is fed to the grid of the 2nd i
“both primary and secondary of vhich are tuned' by fixed conden-
"sers, C45 and C47 respectively, adjustment being effected by
“adjustable magnetite cores. The input to valve V1D is taken

'~;educe signal {o noise ratio, and also to minimise change in

The oscillator valve VSA opsrates in a tuned .2ncde
feed-back circuit, at a freguency of 455 Kc/s nigher then
signal frequency. Thne tuned circuit comprizes inductance
L7, condenser C33 (part of the¢ four gang assembly) ané coader
Cl0, the paddcr condenser. The tuned circuit ic trimmed by
ad justablz condenser C9 and fixed condenser C33A. C33A is
a temperature compensating . condenser usced to minimiss fre
drift due to teapcrature variztions. fResistor R1, and con
C6 provide dscoupling for the anode circuit. Bias is obtzine
by meens of tho grid resistor R18 and condenser C34.

Freguency toaverter

The frequency converter valve (V2A) is a triode-heptode,
The output from the nscillator is applied to the triode grid
via coadznser C3l, waich is connectod internzlly to the injec
grid ol tne heptode scction vhich acts as the mixer. The tri
anode is connected to cathode. Tao neptode anode is coupled
the control: grid of the ILF. amplifier valve V1C through the
crystal filter circuit, :hich is tuned to =& frequency of 455 .

Decoupling of fhc anode circuit is accomplished by nmeans
of R1S and C35, ,

Self-bias is obtained by resistor R15 and the screen
grid voltage is obtzined through the dropping resistor R17.

Crystal Filter :

The load impedance for tho heptode anode of V24 is |
formed by the high impedance primary L17 of the filter input .
transforumer, which is tuned by the condenser C36 znd adjust-
able magnetic core. The secondary Lld is of relatively i
low impedance and is centre-tupped to earth to provide a i
neutralizing voltage 180° out of pnase with the voltage fed
to the crystal. (39 is the "PEASIKGW control and is employed
to neutralize the capacity of the crystal holder. In parallel
with this control is a trimmer condenser C38 to enable exact |
neu{ralization to be obtuiined with the control set at O on the
dial.

The output of the crystal is fed to the grid of the 1
‘first I.F. amplifier valve V1C via C40 and ‘I.F. inductance L1¢
The grid circuit is tuned by means of fixca dondenser C41, !
variable condcnser €43 ("SELECTIVITY" control) and ad justable!
magnetite core. The function of the "SELECTIVITY" control i
is to enable various degrees of s¢lectivity to be obtained v g
using the crystal. For broz2d bandwidth or minimum selectivity
tne control is sct in the minimum capacity position which tune
the circuit to exactly the szme frequency as the crystal. As|
the cepacity is increased so thao selectivity iz also increased
The adjusteble magnetite core is provided to enable tne circui
to be tuned to exact cerystal frequiney with the WSELECTIVITYS
control set at the appropriate position ("MIN") on tho dial.

: The first I.F. smplifier V1C is an R.F. pentode valve.
The input circuit has already been described in section 3.5. .

I.F. amplifier valve via the I.F. transformer L20 and L21

from a tap on the secondary of tne I.F. transformer to

]

alignment when valves are replacad.



The same metnod of coupling is employed betwzen valve
V1D anc the Giodes on VEa using I.F. transformer L22 and L23
tuned by coadensers C50 and C4.

These two I.F. valves are self biased by resistors
R23 ana R25, respectively. In addition to the self bias
obtained by resistors R23 zad £25 a variable bias is provided
by the "R.F. GAIN" contrel R10., Valve V1C receives A.V.C.
bias threuzh resistor H2Z which tozether with C42 =zlso
provides decoupling. V1D reczsives A.V.C. bias tarough
resistor R85, only half the zveilable A.V.C, bias being
supplied to this valve.

Decoﬁpling of the znode circuits is accemplished by -
R24 and C46 and RR235 and C51 respectively. &creen grid voltage
1s obtained froi the same potential divider as for V1A & V13,

Detector, A.V.C. and A.F. Btase.

V34 is a duo-diode peatode. One diode acts as the
signal detector, the otuer as the A.V.C. detector, and the
pentode sesction a:z the A.F. amplifier.

5.7.1 Signal Dstector

The signel detector .is directly connected to the
"hot" sicle of the second I.F. transforuner secondary L23.
The dioce lcad is provided by R27 and R23. R27, as well
as forming part of the diode load, acts as an I.F. filter
in conjunction with filter condensers C55 and CH2.

The A.F. component deveioped across RR23 alse appears
across resistor R31 ("A.F. GAIN" control), which is in '
parallel with the diode load threough the coupling con--
denser C58. The control grid of the¢ pentode section is
connected to the moving zrm of this control, thus the
voltage zpplied to thc grid is dependent upon its setting.

D.T=2 A:VCs DEtEctor,

The A.V.C. diode is coanected through C37 to the
signal detector diode. The rectified voltage is devel-
oped across tha diode lozd potentiometer formed by
resistors- R33 and R34. This voltage 1s proportionate
to the strength of the received carrier znd is used to
provide negative bias to the A.V.C. system. The full
voltage is applied to the control grid of valves V1A,
V1B and V1C through deccupling resistors R36, R5, R8 znd
K22. Valve V1D obtains portion of this voltage by connect-
ing the control grid to the junction of resistors R33
and R34 through -decoupling resistor R35. The diode load
potentiometer being connected to earth provides a delay

-voltage equal .to the D.C. volts.developed across the
catnode resistor R2% by cathode current of V3A. There-
fore, no rectification takes place in this diode until
the strength of the incoming carrier is sufficieznt to
overcome this-bias, thus delaying the A.V.C.

JS.RTE_A.F. Amplifier.

The pentode ssction of V34 operates as an A.F,
appl;fier. nResistor R37 forms the output impadance across
wnich the A.F. component is developed and applied to the
control grid of the output valve V4A. - Decoupling of ths
anode circuit is accomplished by means of resistor R38
and - condenser C64. - ‘

‘Screen grid voltage ié_obtained frdm the junction
of resistors R30 z2nd ‘R32. which form a potential divider



3.9

5.11

Outnut Stace

V4A is a beam power tetrode output valve. The unods
is coupled by thz transiormer T1 to the loud-speuker,
head-phonss o 620 ohms line. Self biss is ontained by
resistor #40. Thie scrcen grid is connected Girectly tg i.T.

Inverse feocdback is providsd by means of resistor R3S
NOTE: Either headphones, 1in2} or loudspesker must be
s

¢ switching ou the set otuerwise damagze
alve will result due to it operating in an
1o - :

Beat Frecuerncy Oscilistor

V5B is = triode znd operates as a beat frequency
osciliator in a circuit comprising C£8, LS4 and L25 tuned
to a freyuency of 435 Kc/s. Coupling to ths I.F. channel
is obtained by coanectin: the anode of the oscillator to
the A.V.C. diode through condenser C31. :

The inductance L25 is cleossly coupled ts the tuaine
inductance L24. Variable resistor R24 ("B.F.O. CONTROL“?
is connected across this inductance 2:d a variation of pitc
in the beat note may be affected by varying this resistor.

For reception of a siynal with the B.F.0. on, . the
"3.F.0., COsTROL" should burfset at tie centre of the bar
or null poiut marked on the panel. This scttiag casures
that when & carrier is tunsd to Zgro beat the receiver is
tuned to the coatre of th. carrienr. The pitch of the beut
note may nowr be adjusted up tc a frequeney of 2000 cycles
by moving the control eithér sids of the null point.

aAnode cdecoupling is accomplished by resistor R43 and
condenser C70. Fias is cbtained by the grid resistor R45
and condenser C89,

igh Meter
The "S" jieter is cilibrated in WS" units from 1 - g,

and dB above S8. It is connsceted in the 2.T. supply circuit
to the anodes of th: I.F. stages V1C & V1D. It is actually

-an’indicator in 2 bridge circuit, two ls2gs of which arc

fixed resistors, R11 & R13, the third an edjuctable balanc-
ing resistor R12 and the fourth leg the plate circuits of
the A4.V.C. controlled I.F. valves. The bridge is balanced
with no signal input and the "R.F. GAIN" control set at a
predetermined position by means of the resistor R12. When
a signel 1s reccived the A.V.C. functions. applying bias to
the I.F. emplificr valves thus changing their anode resist-
ance, upsetting the baiance of the bridge circuit zand giving
a reading on the meter. '%
|

- Universal Powicr Unit - 6Ty pe H1350]

11 components in thi uaiversal power unit arc mountod

on a chassis which is insulated from the case. Full-wave

rectification is employed usin: two 6X5GT type valves

(V6A and V8E) -each naving their anodes bridged. The valve
heaters arec connected in serics and ‘the cataodes in paraliel]
The H.T. secondary of T2 has its cantre tap conneected thraug§
@ filter circuit comprising cnokc L30 and condenser C79 to |
contact 3 on the output socket. In the receiver tnis circuid
1s connected tc chassis by the facility switch 82 in all .
positions excepting "E.T. OFF" when the circuit is opened

by scction 3 of this switch thus reuoving H.T. from the
receiver. H.T. is faken from the cathodes of the rectifiers




ana 1s ied tarcugn & iilter circuit comprising chokes L286,
L=7 and condensers C28, C71, €72, C73 =nd C75 to contact 2
on the output socket. The ON-OFF switch €4 switches both
input leads on A.C. operaticn and the positive input lead
oniy for battery operation. Condensers €87 ané C85 filter
the A.C. primary circuit.

Z2,11.1 A.C. Operation -

For 240 volt A.C. operation the primary swwindings
A and B of transformer T2 are connected in series;
A being a 130 volt winding znd B a 110 volt winding.
For 110 volts i£.C. operation connection is mace to a
110 volt tap on +inding A& and the winding is cconnect-
ed in parallel iritn vinding B, A 3 amp fuse inserted
in ore primary lead protects the unit. A 12 vclt
secendary winding E on T2 feeds tae-valve heaters
and the pilot lamp. However, as the lamp is of 6
volts rating the voltagze is drcpped by resistor R50.

3.11.2 Batterv Operation.

The negative pole of the battery is connected
to chessis inside the unit., The input voltage is
filtered by choke L34 and condensers C87 and ces,
then passed through switch S4 and fuse JE

(a) to the centre tap of primary winding C on
transfermer T2 ; ¢

(b) through a filter circuit comprising zhoke L33
and condensers C83 and (82 to the driving
ccntact of the non-synczhronous vibratoer,

(¢) to the heater of V6A and V8B and

(d) wvia the fiiter circuit comprising choke L2% and
condensers C74 and C75 to contzct 1 on the output
plug to provide heater voltage for the receiver. -
Resistors R48 and R4S and condensers C77 eand
C73 form a btuffer circuit for vihraggon operation.

The primary winding C of transformer T2 is ;
connected to the primary contacts of the vibrator
through filter circuits compricsing choke L31, and
L32 concensers C80 and Ca&l. 5 _

5.12 - Universal Power Unit TYpe_éﬂiBEOl

This power unit is identical with H13501 except for a
minor circuit alteration involving tne rewiring of L29 and
C74 (see plate 8) and the addition of twq 100 uF electrolytic
condensers Cé8 2 C89 - see circuit Giagram for 1H13501 - Fig. 4.

The mocification is found necessary to suppress vibrator
"hash" on the lov freguency end of G band- or any further
bands which may be used down to 50 Kc/s. ;

HOTH: The H13501 power unit is supplied with receivers béaring
Serla} Nos. 400 to 751, whilst the 1013501 power unit is
Supplied witi: receivers bearing. serial iios. 752 onvards.

If it is roquired to modify an H13501 to 1H15501 the
following instruections will be found helpful.

Referring tc Plats § -

(1)  Disconnscet ¢ leads from L26. Join together, solder
S and wrap with insulation tave. Futsl



(2)
(8)

(5)

(&)

(7)

Remove C74 and clamp.

Conuect .5 mfd. paper condenser C74 in Fig. 4 from
junction of L&0 and black lead from trunsformer
ceatre tap to sub chassis.

Connect two 100 uF 40 P.V. elécﬁrolytic‘condcnsers,
(88 & C2Y shown in Fig. 4,. onc on each side of L&Y%
to-sub-chassis, mounted in tne space from which C74
was removed. .

‘Disconnect lead, which joins L3% to lug on S35, from

th: lug on S3 and remove the leed +nich joins Fl to
same l1lug. 2

Join lead from L33 mentioneé in (5) to one side of
L2g.

Connect that same point in LEZS to the lug on F1
from vhich lead was removed in (5).

Coninect the cther side of L23 tc the lug on £3
identified in (5).
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CHAPTER 1V e
ALICHHIAT PAGCEDURE AND SERVICK DATA
Genaral

4.1.1 Monufacturer'!s Sctting of Adjustments

The Receiver is tested by the manufacturer
with precision instruments and all adjustments
locked and sealed. Ho-zlignment should be necese-
ary oaly vasn compounents in certain circuits have
reguired replaceasnt cor repair. However,; it should
not be assumed thn.t re-alignment i: reguired because
a component, exccpt in a2 tuncd circuit, has beeun
replaced. First, check the perfermance of the
raceiver and if it is pelow normel, re-alignment
will be nacessary.

: It is esp-cizlly important that the adjust-
ments should not be ianterfered with ia any way
unless in association with the correct testing
instruments listed below. :

If adjustment is necessary, the seal cover-
ing the adjusting screws must be broken and the
locking nuts looscned, using the tool suppliea
for the purpose:

Under no circumstances should the plates of
the variabls condepser €18, CR3, C28 and C33 be
interfércdmsitin, Tais condenser is aligned by
the munufacturer and connet be re—adjusted with-
out precision instruacnts., i

4.1.2 Sattinz of Contmols

~ In 211 opsretions in tais chapter the
recciver controls should bs. in the following
_positions, unless otherwise stated.

. Facility Switch WA.V.C. OFF®
WA F, GaIan Maximum clockwise
"R.F. SaINM Maximum clockiwise
BCRYETAL® switch nQuUTY
WEZLECTIVITYY control nMINY
" UPHASINGY ccontrol At mid positien.
.5, 0. COsTROLM At null point or bar.
WAERIAL TRIMMERY Adjustcd for maximum
output of each test
frequency.

Testing Instruments

. .. accommended instruments for use in the alignment
of tnc Recediver are as follows:-

£.2.1 Standarsd fizn:l Generator

Frecuency Range - 400 Xc/s to =8 hic/s
Output Range - 1 microvoit to 1 volt.,
Internal Kodulstion - 30 per cent et 400 C/s.

4,2.8 Dummy serial

it I.R.E. Standard in series with output
terminetion of Stunderd Sigrnel Cencrator.



4.2Z.0 UUTDUT NMCTeT

Tnis instrument should hzve impedances of
3.7,600 and 5,000 ohms, znd a range of 5-1000
miliiwutts.

4,2,4 D.C. Micro-zmneter

(a)

()

(e)

(@)

This instrvment should havc a range of
. 0 50 or 0-100 mlcro-*mps f

~4.2.5 Aligning Tools

Tool:z Cesigned to facilitats slignment are
. supplied with the ecuipment aanéd these are:-

. I Insulated Screwdriver - Pert lio, 13778

This tool is used for a2djusting I.F. truas-
former corcs and MPHASINGH contrel trimmer.

. ii. Locking Tool - Part so, 13778

Locking nuts ars fitted to all I.F. trans-
former snd trimmer condenser adjustments.
The locking tool suppliec is especially
constructed for the purpcese.

/

lienoent

Counect loudspeaker to socket SO01 or .ieadphones
to jacks J1 or J2. Plug in band "E" or band "FH
coll unit and set dial at g

Discon:ecct the grid clip conncéetzd to tae Control
Grid of valve V24 and connzsct tiec active lead of
the Stendard Siznal Generator 1. its place and
the earth lead to the recciver chassis.

Remove the erystal from the receiver anc plug in

to an c¢xternal oscillator. Locsely couple the
output from tn:¢ oscillator to tac Control Grid of
valve V24, Increass the unmoduiated input from the
Standard Signal CGenerator and tune until beat notc |
is heard in receiver heazdpnones or loudspeaker. ‘
¥hen the Stendard Signal Cenerstor is tuned to

zero beat with the crybtal ozcillator, it is tuned
to the same freguency as the crystal supplied.

The.use 0of zn external oscililator will only
be necessary wien the I.F. transiormers are badly
out of alignment. If the adjustments are not far
out the following procedurc may be adopted.

Switch facility switch to iz.F.0. Oufl, Set
NSaLeCIIVITY " switch to "MAXM and "CRYsu aiMswitch to
WINW, Switch modulition on the Standard Signal
Generator off and as the generator is tuned, a peak
in the audio beat notc will be heard on one side
of rusonange. The freguency at which this note is
heard w111 B¢ erystal frceiuency.

Replace crystal in receiver, and renmove coupling
from the crystal oscillator. Svitch H.T. off;
remcve loudspeaker or ncadphoncs, and connect outpu!
meter to either of the following:-

Phone or Line Jack J1 or J2 - 600 chm impedance
Loudspezikecr Socket SC1 - 3.7 chm impedance



fiss

ZHTT7 " o onme of thesc positions and sct at the correct
 impedence before switciing d4.T. on, otherwise
damage to the Output Valve may result.

(z) Switch on modulation, 20% at 400 C/s. of Standard
Signal Generator and adjust input to give an Output
Meter rcading of approximately 50 milliwatts.

(f) Using the insulstced screwdriver. supplied, adjust
ths magnetite cores L23 anc L2l for maximum pesk
cutput.

) Reverse the chassis and cdjust cores L2z, L20 and
L17 for maximum peak output.

]
ao

(r) Rcpeat zdjustments (f) znd (g).

(1) Switch facility switch to "E.F.0. OR" and modulat-
ion of the Standard Signal Gencrator off. 4djust
magnetite core in E.F.0 coil L24 until zero beat
is obteined.

Coystal Filter Alienment )

(2) Disconnect end of resistor R28, waich is connected
to V3A cathode, from panel and connect D.C. micro-
aumeter between this resistor aznd the lug on the
penel from which it was disconnected. Switch crystal
switeh to VInm, / -

(e) With tac modulction switched offi set the Standard
; Sienal Generator at = froguency of zpprox. 445 or 483
Ke/s znd a2djust input until a recading of approx. 10
or 20 micro-amps is obtazined on micro-ammeter.

(¢) Usine tho insulszted screwdriver supplied, adjust
trimmer condencser C38 until @ minimum reading on the
micro-ammeter is obtzined. A5 tac condition for
micimum cutput i: approached it may de neccssary to
increaszec the input from the Standaru Signal Generator,
or chzage the frequeancy slightly toverds 455 Ke/s.

-(€) Reset th,'Standdrd Signal Generator to 455 Kc/s and
edjust tae input until 2 reading of appro:imately
20 micro-amps is obtuined on micro-ammeter.

(e) ¥ith the insulated screwdriver, zdjust wmagnetite
core L19; vhile rotatin: the Standzrd Signal Generat-
or tuning back and forth, througn a frequency of
approximately 454 to 455 Ze/s, until a minimum rezding
1s-obtained on the micro-cmucter. 4t this minimum
reading point it +ili be found thiat the ocutput remaias
subnstantially constant between thesc freguenciés.

(f) Acpeat 2djustments (b) to (e).

(g) To ensure-that tais a2lignment is correet a check should
be made on the bandwidth a2t 8.0 dB. This snould be
CPPfogimapuly 4 Xc/s. and symmetrical to within 1 Ke/s..
Set WSEILECTIVITY"™ control to "MIN® and check bandwidth
at 3.0 dB.. It snould be espproximately 400 C/s..

(h) Disconnect Standzrd Sipnzl Generator from VEA grid,
replace grid connector; remove the micro-ammeter from
the diode circuit aand rsceounsct roesistor R29 in place.

R.F, Aldienment

(8) Connest sctive lcad from Standerd Dummy ierizl to



4.6

NOTE:

other side of Standard Dummy Aerial to Receiver
Chassis. Conuect terminal naom to -earth.

(b) Plug in Band 4 tuning coils. Set Standard Signal
Generator, modulated 30% at 400 C/s, at 25 ie/s..
Tune receiver to give maximunm cutput at this freg-
uency. If calibrztion i3 not correct adjust trimmer
CS, whicih is located at rizht hand end of coil unit
on top ¢f chassis, until the frecuency corresponds
to the dial readings as shown on the curve on coil
unit. &

(¢) Adjust trimmers C7 and C4 s=cond and third trirmers
from right hanc end, ia tura for maximuie cutput i
while rocking tuninz condenser hack anc forth throuch.
the Signal.

: Care must be taken in alignment at this
frequency to ensure that the receiver is aligned
to the correct frequency an¢ not to tae image
freguency. .

(d) Set the Standard Signel Generator at 14.8 Mc/s. and
tune the receiver for masimum output at this
frequency. - '

-+ If calibration is incorrect it may be corrected
by the maznetite core in the oscillator coll L7 '
which is located underneath the chzssis at the rizht-.
hand rear of the coil uait. '

(e) If sdjustment was necessary at 12.8 Mc/s.-repéat.
ac justment (b) ang (c¢). . :

(£) 2lizn bands B.C.D.Z: and
a2

F. in the same manner at
the following frequencics. :

Band "B" 14,2 - 7.3 Me/s.
Band uChn Ak = 3.7 Mo/s.
Band “D“ 5-8 e 1.9 MC/Sn
Band "E# 1,85 - 0,94 Mc/s.
Band "F" (0,88 - 0.5 Mc/s.

Waen the receiver has Dbeen satisfzctorily_sligned,
lock all adjustmcnts using the topl provided.

Removal of Crystal

—

The crystal is mounted in sockets on top of the
Crystal Filter Unit. To remove the crystal, loosen
screw "AM shown in Pilate 3. ang slide off cover towards
rear of chassis. The crystal will now be fully revealed
and may be withdrawn towarcs the front panel.

In receivers havin:z sgerial numbers of 500 and onwards,
magnetite cores are fitted to the R.F. coil assemblies
in "Band nAw, ; -
The Alignment Procecure is the same 25 described above,
excepting that after making calibration ad justment

iven in section 4.5 (d) adjust cores in R.F. coils :
L4 and L6 for maximum output. The adjusting screws project
from the rear of the coil unit hovsing - see Plate 4

3
references F4 and G4, respectively.

i
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"S"METER ADJUSTMENT
A B

FIG. | — AERIAL CONNECTIONS.

A — Connections for single wire aerial.
B — Connections for doublet aerial,

FIS. 2— UNIVERSAL POWER UNIT CONNECTIONS.

A—Battery input plug; B—A.C. mains fuse—3 amp.; C—A.C.

mains input plug; D—Selector switch; E—Battery fuse—I10 amp.;

F—Screw for connecting metal braiding on Receiver cable to Power
Unit chassis; G—Socket for Receiver cable.
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PLATE | — INSTALLATION.

US SICMaAL CORPS
SCCD-136-43

PLATE 2 — RECEIVER FRONT PANEL.



AC WMAINS

PLATE | — INSTALLATION.

>

PLATE 2 — RECEIVER FRONT PANEL.
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PLATE 5 — POWER/ UNIT CHASSIS—TOP VIEW.

Jraly

L34

C76
L30

c84
ces

PLATE 6 — POWER UNIT CHASSIS—UNDERNEATH VIEW.



L15 C16 R4
L16 C17
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C4,CI2 ADJ.

PLATE 7—COIL UNIT, SHOWING ADJUSTMENTS.
* Bands C and D only.

T Bands B and D only.

% Bal_;ld F only.

NOTE: In receivers having serial numbers of 500 and onwards
magnetite cores are fitted to the R.F. coils L4 and L6

in Band "A" (two centre assemblies).



