Rebuilding an
Ex-RAF RECEIVER, Type 1155

TR TR By S 1

HE long suffering R1155 receiver has been

adapted in many and various ways (vide

articles in this magazine and others) but
usually, one way or another, the performance and
facilities fall short of those associated with the
later types of communication receiver, as exempli-
fied by the RCA-AR88, Hallicrafter SX28A or
Eddystone 680, ete. Hence it is that, very often,
the * Ham ’ or short-wave enthusiast eventually
scraps his R1155 and divests himself of some of
his hard earned cash in purchasing one of these
more advanced types of receiver.

In the author’s case, however, it was decided
that a really first-class communications receiver
could be produced at a fraction of the cost using
an R1155 as the basis. Moreover, it was con-
sidered uneconomic to utilise a separate domestic
receiver for local ¢ quality * reception, so that the
same equipment was required to fulfil this
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The performance of the completed receiver is
of a very high order combining, as it does, the
high sensitivity of a communications receiver
with the high quality reproduction of a TRF
receiver feeding a push-pull Triode, Class ‘ A/’
amplifier. Results on the higher frequencies
with the converter unit, using double frequency
changing, are exceptionally good also.

Construction

The first step is to strip the R1155 chassis
mercilessly of all components except the handles,
tuning gang with its associated dial and slow-
motion assembly, wave-range switch, the three
coil units for ranges 3, 4 and 5 mounted above the
chassis, the ¢ Jones ’ socket nearest the side of the
chassis, the three IF coil units and complete
sub-chassis coil unit. The latter two items,
whilst being retained as a whole, should be
modified as described later. The tube holders
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function also — despite the difficulty that,
normally, communications receivers are too
complicated to be operated by non-technical
members of the household. :

It was thus that the receiver described in this
article was evolved. The basis is an entirely
re-built R1155 together with ancillary equipment
comprising : converter for 5 to 10 metres, TRF
unit with simplified control for medium-wave
reception, TRF unit for television sound reception,
dual speaker unit incorporating filter network and
power pack unit supplying entire outfit. Whilst,
perhaps, sounding ambitious the equipment can,
nevertheless, be built up gradually. In any case,
not all the above-mentioned facilities may be
desired by the constructor. Economies can be
effected, also, by replacing comparative luxuries
such as the push-pull output stages by a single
output tube, etc.

may also be retained but it may be found easier
and advantageous to replace them with better
quality components such as those of the
* Amphenol > variety. instead of the paxolin
type emploved.

It is necessary to cut a hole of the requisite
diameter in the top right hand corner of the
control panel to accommodate the °S’ meter.
The meter illustrated is of 2}” diameter and, in
this case, it was found best to cut the hole as
near to the edges as possible in order to clear the
adjacent controls. The antenna trimmer is
mounted alongside the ° S’ meter in the position
where the tuning indicator was originally fitted
and it is therefore necessary to fit a plate, similar
to those already carrying the audio gain and
BFO pitch controls, to carry this components.
A plate, measuring 6” x 3” and drilled for an
1 1/8” octal tube holder, is required to be fitted
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THE VALVE LINE-UP

Number on Tube used Alternative
diagram Function (preferred type) Type
V1 Signal Frequency Amplifier EF39 6K7
V2 Frequency-Changer 6K8 ECH35
V3 1st. IF (Regenerative) Amp. 65G7
V4 2nd. IF Amplifier 6K EF39
V5 Infinite Impedance Detector 6C5
Vé(a), V6(b) | AVC and Noise-limiter 5 6H6 (metal)
V1 1st. Audio Amplifier ? 6C5 ; 6SJ7 (see remarks)
V8(a), V8(b) | 2nd. Audio Amp. and Phase Divider | 6SN7/GT
V9, V10 Push-pull, Class ¢ A,” Triode connected | Two 6L6 (metal) Various
amplifiers !
Vil Voltage Stabiliser | VR105/30
Vi2 ¢S’ Meter Amplifier ! EBC33 - 6Q7/GT or metal
V13 Beat Frequency Oscillator f 6C5
V14 Rectifier ? 5V4/G

to the chassis, below the ¢S’ meter and in line
_with the other two tube holders, to carry V8
and the output transformer. Another plate
measuring 2 9/10” x 2 4/10” 1s fitted in place of
the two © Jones * sockets which have been removed
to accommodate the two antenna input sockets
and the two output jacks. Additional holes will
be necessary to carry the selectivity, negative-
feedback (if required), BFO on/off, HT on/off,
noise-limiter bias, SF gain and ‘S’ meter zero
controls. These modifications will be more
clearly appreciated from Fig. 1. Dimensions are
not indicated as they depend to a great extend on
the size of the components used—small com-
ponents are generally desirable in order to fit
them in the available space. A small aluminium
chassis, 2 4/10” x 5” x 1}” is fitted above the
receiver deck to house the beat frequency oscillator
(in its original position) by means of angle brackets
bolted to the existing holes.

It is a good plan to protect the tuning gang
with a cover of some sort whilst the above modi-
fications are being carried out in order to avoid the
danger of filings lodzing between the vanes—such
an occurrence would be more than a nuisance !
Finally, before the drill is laid aside, a word of
warning. In order to avoid confusion between
this receiver, when it is operating, and an electric
toaster—it is both necessary and desirable to
arrange for additional ventilation for the 13 tubes
housed in such narrow confines. This can be
accomplished easily by cutting a series of holes
in two rows in the back ani sides ; a chassis cutter
is a good tool for this purpose. At the same time,
the fitment of rubber feet to the base of the cabinet
will be found very useful to help clear the many
cables under the cabinet, thus making a neat
installation.

Before proceeding with the wiring side of the
construction, it is assumed that the constructor
will adhere to the good rules of radio ; i.e., short

and direct wiring, substantial earthing, use of
heavy gauze wire, etc. Further mention of these
points will not, therefore, be made except where
especial attention is necessary. It should be
noted that neither side of the heater circuit is
taken to chassis as a 3-volt potential will now
exist between either of these points and chassis
due to the centre-tapped transformer used. This
arrangement reduces the chances of heater borne
hum being introduced as, also, does twisting the
heater wires together. These wires must be
capable of carrying the load current without any
drop as it must be borne in mind that up to 3 amps
passes at some points.

Signal Frequency Amplifier
Changer

These two stages utilise EF39 and 6K8 tubes
respectively, their bases being enclosed in the
main coil switching unit. Two antenna input
sockets are mounted on the front panel; one is
provided for use with a long wire antenna whilst a
co-axial socket is used for di-pole antenna or
converter input. In the latter instance it is
absolutely necessary for the input to be properly
screened. A series capacitor is included in the
antenna input and may be conveniently mounted
outside the coil compartment.

The majority of the SF stage components are
housed in the smaller of the two compartments
and a number of modifications are necessary.
The switch wafer, nearest the audio stages, which
controls the primary of the input coil should be
altered as follows :—

Upper series of contacts : The input from the
antenna capacitor is connected to the key contact
to feed coils on ranges 3, 4 and 5. Remaining
wires are removed.

Lower series of contacts : The key contact is
wired to chassis whilst remaining connections
are unchanged.

The SFA coils for ranges 3, 4 and 5 are mounted
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Fig. 2b. Circuit of the BFO, Meter Amplifier, Detector, Noise Limiter, Voltage

Regulator, and Audio Stages of the Receiver.

page 228.

Component values are given on

The circuit of the Signal Frequency Section is given on page 227.
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TER AMPLIFIER,DETECTOR, NOISE LIMITER, VOLTAGE REGULATOR & AUDIO
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Frequency Coverage of the Receiver

Range 1  18.5—7.5 Mecs (16.2—40 metres)
7.5—3.0 Mecs (40—100 metres)

1,500—600 kes (200-500 metres)
500—200 kes (600—1,500 metres)
200—75 kes  (1,500—4,000 metres)

T W N
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Showing revised layout of Control Panel (not to scale)

on top of the chassis and their connections are
made to pins appearing through apertures in the
chassis. The group of three pins nearest the
edge of the receiver are the primary connections
for range 4 and the nearest of these pins is dis-
connected from its earthing tag. The opposite
three pins are connected to the secondary winding
of range 4 and, here, the blue covered wire is
. removed. In each of the above instances, the
corresponding pins for the remaining two LF
ranges are similarly treated. No changes are
required to the three HF coils which are mounted
within the compartment. The alterations neces-
sary to the remaining switch wafer are as follows :

Upper series of contacts : Key contact nearest
inter-compartment screen is grounded.

Lower series of contacts: The key contact
nearest screen is connected to the antenna
capacitor and provides the input for the two HF
ranges. Remaining key contact, on the reverse
side of wafer, and contacts for ranges 3, 4 and 5
are removed from circuit.

The grid circuit filter unit in the SFA input
(mounted on top of the LF range coils) is dis-
pensed with although one component, the 160pF
capacitor, is retained to maintain the tracking
characteristics and is mounted under the chassis
near the appropriate switch wafer. The lead
from it to the tube grid is screened. However,
the anode circuit filter, mounted in the middle of
the larger compartment remains unaltered.

Two controls are provided for this stage. One
is the variable antenna compensator C4 located
on the front panel and it allows one to trim the

226

SF stage when using different antennaes and
also to correct the tracking errors. The other, a
variable resistor R1, controls the gain of the stage
by regulating the HT applied to the screen of the
EF39—a most essential feature when receiving
powerful signals to prevent the ° blocking’ (or
cross modulation) of the first detector (frequency
changer) which might otherwise occur.

The triode-hexode type of frequency-changer is
retained as the performance is quite satisfactory
up to about 14 Mcs. The use of the converter
is desirable above this frequency in any case in
view of the double frequency-changing (better
image rejection) and additional high-gain SF
stage employed. The frequency-changer screen
and loeal oscillator anode are fed by the voltage-
regulator tube to assist the general stability of the
stage. The switch wafers remain unaltered in
this, the larger of the two compartments. The
biassing and decoupling arrangements are new
and will, of course, necessitate rewiring,

The IF Stages (IF—560 Kes)

The first IF (65G7) tube is located next to the
main coil unit and in line with the SFA and
frequency-changer tubes. It is with this stage
that the first important departure from the
original occurs, for this tube is made regenerative
to give a degree of variable selectivity together
with its single signal reception properties. This
simple device gives very useful results by reject-
ing, in many cases, unwanted signals which may
break through the first tuned circuits. Better
results still may be obtained with a crystal filter
circuit but the method used saves the considerable



RADIO CONSTRUCTOR

¢ pum T saSup. 10 7100 Ljug) 1010\

*SU010aS 959yl Ul Aupssazou Furaq ouwifirio ay) o1 suouvdfipow ou ‘fnoydus
Jo s1sau01u1 2Yy1 U1 PaNILO OSID 84D “$]100 AIP1 INO JUNYS 0} PISN “SUOIIIAS YIIIMS ULDLIIT)
AD]IWIS 84D $]109 T 2SUD.L PUD ‘¢ a5un. [0 950y 0 UTISAP UL ADJIUS A4V G PUD | SATUDL Lof S]107)

.mwms_‘_m AT oag puv saSunyry Kousnbadyy ‘pa s oyl fo 1inaay)

*1 a8up. 10f asoy o1

::S.uamm. adn

AAMAAA

‘g B

AR

%ﬁ FOLINS 57

Liidild

Sy

99D

9€D ﬂ | i
€S | =
Z1H . Tt SIEEES) g
(=50 81y | = 710
£y e 10H.LNOD \ o
ot [ .
m_ﬁ =
g m i
: S
M04LNG F mlﬁmwz‘i
I._..m_,_&m NyE L JONINO343
/
3aIMm e |
i by | o S ,
MY 1 - =
@les m e
3 = 9] 2Ale
3001d _
LED I
- il up .
8 ¥ E
€25 1L
ovols|c 1285
ao e |6€ m_u* i f = €z
aO.r\uu._.mo e | e 60 c m e ﬁ._
—d“ﬁmm" [ i) i i (KNO zo;_uwm_l e
posz o VPR | ¢ H FOLWS ABONYLS (440 o
o uﬁ = 4 ( 1NdNI WIS
ASO! IZ4Z g ocd EM3 WIXV-C0
+1H = M YNNI LNV

227



RADIO CONSTRUCTOR

TABLE SHOWING COMPONENT VALUES AND SPECIFICATIONS

Capacitors

Cl1, 200pF Mica

C2, 160pF Mica

C3, Section Main Gang

C4, 20pF Variable air-spaced
C5, 0.5uF 350V Wkg, Paper

C6, 0.1uF 250V Wkg, Paper

C7, 0.1uF 250V Wkg, Paper

€8, 0.1uF 350V Wkg, Paper

C9, 160pF, Mica

C10, 0.002uF Mica

C11, 0.1uF 250V Wkg, Paper
C12, Section Main Gang

C13, 0.1uF 350V Wkg, Paper
Cl14, 0.1uF 250V Wke, Paper
Cl15, 300pF Mica

C16, 0.1pF 350V Wkg, Paper
C17, 300pF Mica

C18, 300pF Mica

C19, 8pF Mica

€20, 2pF Mica

C21, 200pF Mica

C22, 0.1uF 250V Wkg, Paper
(€23, 0.1uF 250V Wke, Paper
C24, 0.1uF 350V Wkg, Paper
25, 0.1pF 250V Wkg, Paper
(26, Section Main Gang

€27, 15pF Mica

€28, 0.1uF 350V Wkg, Paper
€29, 0.1uF 350V Wkg, Paper
€30, 300pF Mica

C31, 300pF Mica

C32, 2pF Mica

€33, 0.1uF 250V Wkg, Paper
€34, 0.1xF 350V Wkg, Paper
C35; 0.1uF 250V Wkg, Paper
(36, 0.1uF 250V Wkg, Paper
€317, 50pF Ceramic

€38, 0.1uF 350V Wkg, Paper
(€39, 600pF Mica

€40, 300pF Mica

C41, 4pF Mica E

C42, 0.5uF 350V Wkg

C43, 250pF Mica

Cd4, 4uF 500V Wke, Electrolytic
C45, 0.1uF 350V Wkg, Oil

C46, 25uF 25V Wkg, Electrolytic
€47, 0.1uF 350V Wkg, Oil

C48, 8uF 500V Wkg, Electrolytic
€49, 400pF Mica

C50, 0.002uF Mica

€51, 0.1uF 350V Wkg, Oil

€52, 0.25uF 350V Wkg, Oil

€53, 0.001pF Mica

C54, 0.01pF Mica

C55, 8uF 500V Wkg, Electrolytic
C56, 8uF 500V Wke, Electrolytic
C57, 0.1uF 350V Wkg, Oil

€58, 0.1uF 350V Wkg, Oil

€59, 50uF 50V Wkg, Electrolytic

€60, 0.5uF 250V Wkg, Paper

C61, 0.5uF 250V Wkg, Paper

C62, 0.1uF 250V Wkg, Paper

C63, 0.1uF 250V Wkg, Paper

C64, 75pF Variable Air-spaced
€65, 0.01F 350V Wkg

C66, 100pF Mica

€67, 300pF Mica

€68, 7.5uF Paper

C69, 7.51.F Paper

€70, 16uF 500V Wkg, Electrolytic-
C71, 8uF 500V Wkg ,Electrolytic
€72, 16uF 500V Wkg, Electrolytic
€73, 0.1uF 500V Wkg, Paper

C74, 0.1uF 500V Wkg, Paper

Cc, See Text

Resistors

R1, 50k Q variable wire :
R2A, 220 O W R34, 30 Q 1IwW

R3, 27k Q W R35, 6.5k Q W

R4, 2.2k Q 3IW R36, 100k Q@ W

R5, 100k Q@ W R37, 18k Q 1W

R6, 150k Q W R38, 2k Q W

R7, 220k © W R39, 560k O W

RS, 220k Q@ W R40, 900 Q 3

R9, 470 Q W R41, 42k Q 1W--109%,
R10, 2.2k Q W R42, 42k Q 1W-L10%,
R11, 47k Q W R43, 10k Q wvariable
R12,270 O IW wire (pre-set)
R13,470 Q@ W R44, 0.25M Q IW + 5%
R14, 100k Q W R45,0.25M Q 3W -+ 5%
R15, 100k Q W R46, 0.22M Q W
R16,47k Q % R47, 4.7k Q@ W
R17,150 QO 3IW R48, 4.7k Q W

”

R18. 2.5k Q variable R49,100 Q W

wire R50, 100 Q W
R19, 100k Q W R51,:375 Q- & 5W
R20,47k Q@ W R52, 50 Q W
R21,470 O W R53,50 O W
R22 and R22(A), R54, 7k Q  10W

22k O W R55, 10k.Q #W
R23,270 Q W R56,50k Q' AW
R24, 150k Q@ W R57, 250 Q variable
R25, 22k Q W wire (pre-set)
R26, 220k Q@ W R58,600 Q@ W
R27, 10k Q variable R59,240 Q@ W

wire R60, 550 Q variable
R28, 40k Q W wire (pre-set)
R29. 47k Q W  R6L,400 Q 3W
R30, 30k Q@ W R62, IM Q W
R31, 0.5M Q variable R63, 1k € W

carbon R64, 50k Q@ W

R32,IM Q W R65, 100k Q W

R33, 1M Q@ W R66, 1k Q  10W

Note :Tolerances -~ 209, unless otherwise stated.
Switches

S1(A), S1(B), Double pole, Double throw, Toggle.
S2(A), S2(B), Double pole, Double throw, Toggle.
S35 Single pole, Single throw, Toggle.
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S4(A), S4(B), Double pole, Double throw, Toggle.
S5(A), S5(B), 2-pole, 6-way, Rotary.

Se, Single pole, Single throw, Toggle.
ST; Single pole, Single throw, Toggle.
S8(A), S8(B), Double pole, Double throw, Toggle.
S9(A), S9(B), Double pole, Double throw, Toggle.

Inductances ‘

L1, L2, L3, As original.

L4, RF Choke, effective at
17.0mH Eddystone.

%5, == As original, or 560 kes coil tapped
one-third from grounded end.

560 kes

{B{ 3 i 3,400pH, DC resistance < 20 Q.

158 LF Choke, 13H at 100mA (DC
resistance 200 Q).

L9, LF Choke, 20H at 100mA (DC

resistance 470 Q).

Transformers

45 [ IF Coil modified as per text.

T2, T3, IF Coil as original.

T4, Output transformer, ratio 22:1 (Wharfe-

dale W.12).
4 5 Mains transformer, 350-0-350V 200mA,
6.3V CT 5A
5V 3A (Varley EP60)
Te6, Heater circuit, booster transformer—if
necessary X 6V 1.5A
Miscellaneous

M, Moving-coil meter, 0-lmA FSD, 21” flush
mounting, 75 Q.
Ji; 32, J3, Jacks.
Note : Specifications and /or types of component
" used in author’s receiver are shown in
brackets.

cost of the crystals and gets over the mechnical
difficulty of finding space and mounting satis-
factorily—not to mention the difficulty of obtain-
ing suitable 560 kcs crystals.

However, this stage is only necessary when high
selectivity and sensitivity are required ; this is
not normally the case when receiving strong
signals for, under such circumstances, this stage
of the receiver serves only to suppress the side-
bands and introduce distortion which would
seriously impair the high-quality performance of
which the audio stages are capable of producing.
In view of this fact, a switch has been introduced
to cut the first IF amplifier out of circuit in order
to offer a comparatively wide bandwidth when
required. It will be observed from the ecircuit
diagram that an additional 560 kes coil has been
introduced into L.3 in order to feed V4 direct
when the selectivity switch is in the * wide ”
position. This coil is mounted between the two
existing coils in .3 and should be of a similar
type. [IF transformers for 560 kes can sometimes
be obtained on the surplus market but if the
constructor has difficulty in obtaining this item
he is best advised to pile wind a coil on a similar
former using the data supplied by an Abac chart
or, alternatively, by adapting a standard 465 kes
inductance removing turns by trial and error.
All leads to and from the selectivity should be
carefully screened and earthed—preferably at
each end. The stage is made regenerative by
soldering a short length of wire to the plate
terminal of the tube socket and running it near
the grid terminal. The capacitance, so intro-
duced, is indicated by Ce in the circuit diagram.
Regeneration is controlled by reducing the gain
of the tube and R18 a variable cathode bias control
services this function. The nearer the tube
is operated to the point of oscillation, the greater
will be the selectivity. Bias voltage is obtained
from the voltage regulated line to ensure smooth
and constant regeneration characteristics.
Incidentally, without the capacitance Cec, the
amplifier should be perfectly stable and show no
tendency to oscillate at full gain.

The second IF stage uses a 6K7, selected
because high gain is not necessary at this point
and, as indicated above, functions as the sole IF
amplifier when the selectivity switch is in the
“ Wide ”” position. Screen voltage is supplied
from the voltage regulator. The centre tap on
the primary of the last IF transformer is not
required and the lead may be removed. It will
be noted that in this, and the previous stages, the
biassing arrangements of the original circuit have
been dispensed with and individual ecathode
biassing is used ; thus the receiver chassis is no
longer © live * in respect to the power pack chassis.

Detector

An infinite impedance detector (6C5) was
chosen because it combines the high signal
handling capabilities of the diode detector with
low distortion (good linearity) and, like the plate
detector. does not load the circuit to which it is
connected. An RF choke is included in the
cathode lead to suppress any RF which might
otherwise appear in the output-—this component
should, of course, be effective at 560 kes. The
tube base is located alongside the third IF trans-
former in order to keep the input leads as short
as possible.

Beat Frequency Oscillator

As already described, the BFO (6C5) is mounted
on a separate chassis which provides increased
stability and screening. Coupling to the second
detector is by the small capacitance formed by
running an insulated wire from the grid of the
BFO close to the detector grid prong on the tube
socket. Very little coupling is needed for satis-
factory operation ; the remainder of the coupling
lead must be screened. The oscillator coil may
be the original component (tuned to 280 kcs) or a
560 kes IF coil and should be mounted nearest the
front panel with the tube immediately to the rear.

(To be concluded in next issue)
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Noise-Limiter

Before the signal is fed from the detector Lo the
first of the audio stages, it passes through a series
type noise-limiter (6H6) which facility is provided
by one section of the double-diode. The tube is
arranged under the chassis with the holder near
the waverange switch panel bushing—it is
essential for this tube to be of the small metal
type to fit in the space available. This device
*‘chops ’ noise peaks by means of biassing the
diode which becomes non-conducting above a
pre-determined signal level. The point at which
cut-off oceurs is selected by adjustment of the
control potentiometer R27 and this is adjusted on
a signal until distortion commences. The control
is then retarded slightly to clear the signal of
distortition and will then limit neise with a higher
amplitude than that of the signal. Varying
sigmal strengths will necessitate & readjustment of
this control, but. AVC action will assist under
such, circumstances. Care should be taken with

bias is applied to the SFA, Frequency-changer and
first IF stages. The majority of the AVC and
noise-limiter components may he located on the
tag board underneath the wave-range switch
bushing.
“S " Meter Amplifier

The AVC coupling capacitor C37 also provides
the necessary voltages to the EBC33 tube which
iz used to deflect the signal strength *S° meter.
This tube is mounted horizontally on a bracket
attached to the guard rail above the ontput trans-
former which, provided the bracket is made of
some rigid material, provides a substantial
mounting. The rear bracket of the former system
switch is suitable for this purpose. A separate
tube has heen used here primarily to operate the
* &7 meter irrespective of whether the AVC is in
use or not, Usaally the “ S meter is included in
the plate circuit of eme the AVC controlled
stages with the limitation’thal it becomes in-
operative when the AVC is switched * Off7 A

e - -

PRESENTING THE CONCLUDING

INSTALMENT OF THE

WINNING ENTRY IN OUR RECENT RECEIVER CONTEST

the screening of all wires of any considerable
tength cerrying the audio signal from this stage
up te the final amplifiers. A switeh is provided
to ent the limiter out of circuit as it does incur a
slight, loss of audic ontput besides complicating
operation whilst taning. X
Automatic Yolume Control

The remaining half of the 6H6 double-diode is
nsed to supply the AVC voltages. The diode
plate is fed from the second IF plate through a
small coupling capacitor C37. The switch S3
cuts the AVC out of use by grounding the rectifier
output. The time constant is arranged to give
optimum results on slow fading although this
part of the cirenit may well be expanded by the
use of a rotary switch offering a variety of time
constants, if it is so desired. AVC control is not
delayed in view of the fact that it may be switched
off for the reception of weak signals. Control
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normal 0- milliammeter (i.e., meter scale reading
left to right) in « * Bridge * circuit is arranged so
that the meter reading and signal increase
together. R60 should be adjusted for zero setling
of the meter whilst R37 controls the meter
sensitivity. Tt will be found that on strong
signals the meter will be overloaded but. in fact,
when this condition occurs it will be found that the
frequency-changer is being over-loaded also
(distortion will be apparent) so that if the gain of
the receiver is adjusted such that the ° S meter
does not exceed its normal maximum deflection,
protection against maladjustment will thus be
afforded. Calibration of the meter is difficult as
there does not appear to be any fixed standard for
©§* markings but. at all events, calibration will
bold good only whilst the receiver is operated at
the same frequency and conditions as obtained at
the initial calibration. FE.g., use of a converter
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ahead of the receiver will result in higher gain and
higher “S’ meter readings in consequence.
Nevertheless, a signal strength meter i1s extremely
uscful for comparison of signal strengths and also
for accurate tuning and alignment.
First Audio Amplifier

From the noise-limiter the audio signal is fed
into the first stage of audio amplification (6C5)
which is of inoderate gain in view of the relatively
high output from the detector. A small degree of
negative feedback from the output transformer is
introduced inte the cathode circuit but this
arrangement is controfled by a switch on the
control panel as the full audio output is restricted
by its use and this may not always be desirable.
A jack is included in the input to enable the TRF
units or pick-up to be fed inte the audio amplifier.
1t is advisable to use a tube here that is very good
mechanically if a noiseless background is to be
obtained. Should higher gain be required, a
65]7 (pentode) may be used, instead of the 6C5,
in the manner shown at Fig. 4. In this circait an
alternative method of applying negative feedback
is adopted (without switching) and the coupling
to the output transformer is dispensed with.
Another jack, for feeding a pair of high resistance
headphones, is included in the plate circuit
together with a tone control giving four degrees of
bass cut and two degrees of treble cut.
Second Audio and Pbase Inverter Stage

A 6SN7/GT double-triode is used in the second
audio and ‘ Floating Paraphase® phase inverter
stage to drive the two final push-pull 61.6%.
V8(a) functions as a normal amplifier whilst
V8(b) provides the necessary phase inversion.
Little additional gain is obtained from using a
doable tube but the advantage is that only one
of the output tubes has to be driven by each
section—thus it is easier to obtain the necessary

50 volts, peak to peak, required by the final pair
of tubes, i.e., an Input of 25 volts to each grid.
Further, this circuit is substantially self-
balancing®, obviating the mnecessity of special
adjustment. The variable resistor in the anode
cirenits has been included in order to match the
anode load resistors accurately and at the same
time provide a small amount of decoupling.
Puosh-Pull OQutpat Stages

The two outpat tubes are 6L6 beam tetrodes
strapped as trisdes and provide a maximum
output of 6.5 watts as operated here in Class © A
Tubes must be of the metal or * 6T ” variety in
view of the space limitations. Qutput from the
transformer, which should be a high grade com-
ponent, is fed via the jack J3 to a filter circuit
(housed in one of the speaker cabinets) which,
with a cross-over frequency of about 1,000 cycles
feeds two speakers with separate high and low
frequency cutputs., The position of these two
speakers in relation to the [isteper has some
importance in the resultant balance also they
shonld be mounted in cabinets or on baffles of
adequate dimensions. In the author’s case, two
9” ¢ Grampian * units are used as they provide a
wide and moderately level frequency response
with large power handling abilities (7 watts
apiece) for a reasonable outlay,
*For explanation, see * Radio Designer’s Hand-

book * by F. Langford Smith.
The Power Supply

The power supply is housed in a separate unit.
This is necessary because there is no possible room
for these bulky components on the receiver
chassis which is now full to overflowing! Not
only this, but it is desirable to keep the trans-
formers and chokes away from the main receiver
as these components are always a potential source
of inductive hum ; also extra heat is generated by
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Fig. 2{c). Circuit of the Power Supply Unir.

the rectifier and dropping resistors which, again,
is best isclated from the receiver.

This unit is required to supply a total of 21
tubes (excluding neon stabiliser) and, in conse-
quence, the parts are of substantial proportions.
Outputs are arranged to supply 250 volts and
330 volts to the RF and AF stages respectively.
Separate smoothing chokes are used for each
voltage in order that lower (current) rated
chokes may be msed. If chokes with differing
DC resistance characteristics from those specified
are nsed, appropriate adjustments to the dropping
resistor R06 and a fuxther dropping resistor in the
output from the rectifier may be mecessary to
obtain approximately the above-mentioned out-
puts, Similar adjustments may be necessary if
an alternative type of rectifier is nsed.

Smoothing is adequate, and if screcning and
layout has been given due care and attention in
the receiver and amplifier, there should be
negligible hum in the output.

Little need be said of construction because
Fig. 5 shows the layout clearly, whilst exact
dimensions and wiring are of little importance
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except that, once again, it must be borue in mind
that the portion of the multi-cable carrying the
6.3 volts heater supply must be capable of passing
the 5 amps current without any drop in voltage.
The cable is terminated at the receiver end by an
8-pin ‘ Jones’ type plug which fits into the
remaining socket on the receiver chassis which
now carries the supply voltages. In view of the
heavy heater requirements when all the associated
equipment is in use, an additional booster trans-
former is connected in parallel across the 6.3 volt
section of the main transformer. It is important
that the additional transformer i3 connected in the
correct phase relationship—when connected in
anti-phase this condition will be recognised by
rapid heating of the transformer. Of course, if a
transformer is obtained which is capable of supply-
ing the requisite 6 to 7 amps the booster trans-
former will not be necessary—unfortunately few
manufactorers seem to cater for such relatively
large heater demands in the 200/250 mA class of
transformer. The voltage regulator tube is
properly part of the pewer pack but it is, for
convenience, located underneath the main

RADIO CONSTRUCTOR

receiver chassis next to and in line with the 6H6
rectifier and the associated load resistor R54 has
been placed on a tag strip mounted on the coil
pack near the side of the case for ventilation.

Operation

The first step in putting the receiver inlo
operation, assaming all is well, will be to align the
IF stages as it will be found that rewiring will
have altered the alignment considerably. Note
that it is necessary to alizn the two secondary
winding in their respective ** Narrow ™ and
*“ Wide ” bandwidth positions. The IF trap L2
is adjusted so that instability does not oceur when
the receiver is operated near the IF frequency.
Alignment of the SF and Frequency-changer
stages should not be necessary if this was satis-
factory before conversion but it will be found
neeessary to decrease the capacity and/or
inductance of the SFA grid circuit coils to allow
for the inclusion of the antemna compeusator
control.

The Ultra Bigh-Frequency Converter

The highest frequency covered by the converted
receiver is 17 Mes so that a converter unit is
necessary if it is desired to extend the frequency
range.

The converter used by the author is basically
the ‘ Eddystone” UHF 5-10 metre converter,
deseribed in ‘ Eddystone’ Short-Wave Mannal
No. 5. HT stabilisation {VRI05/30) has been
incorporated to mitizate frequency drift which is
an especial consideration when used in conjunction
with the narrow bandwidth of the main receiver,
A complete set of self-supporting plug-in coils
can be constructed from 14 guage wire to cover
60 to 30 Mcs, and as the converter is capable of an

UHF CONVERTER

SUPPLY TO MAIN RX.

SUPPLY TO REST
OF EQUIPMENT AC INPYT
P AL, FUSES
{ HIFUSE /
T, el

~— |
LT TRANS Li5
e

CHASSIS KO X B

RC 698

Fig. 5. Layout {not to scale} of the Power Pack.

excepiionally fine performance “on the lower
frequencies as well, coils may also be constructed
to cover down to, for example, 14 Mcs. Formers
will be necessary for these lower frequencies and
polystyrene tubing will be found to be a con-
venient material for this purpose, using 6 BA
brass rod for pins——the ends being turned down to
the requisite diameter to fit the coil base sockets.
‘The main receiver should be tuned to the highest
feequency on range 3 for use -with this mnit,
i.e., approx. 1,550 kes. It is interesting to note
that this converter may be used very effectively
as a two stage pre-amplifier when the SFA /Mixer
gang is tuned to the desired frequency and the
local oseillater coil is removed.

TREUNIT MED.WAVE
(INSDE CABINET)

TREUNIT TV SORD
OSC.TUNING -

PRE-AMP 8 MIXER TUNING

e

oy pr e

CONVERTED RIISS
RECEIVER

POWER PACK

Rt 7,

ROTARY STATION
SELECTOR SW (TRFUN)

SPEAKER FLTER UNIT
{insoE CAB[NET)

Fig. 7. General view of the equipment described,
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TV SOUNG TREUNIT ™~

MED. WAVE T.REUNIT
RC.6%9

Fig. 6. Loudspeaker Unit, housing the Filter and
- TRF units.

Medium Wave TRF Unit

A need for a unit of this type was felt becanse,
with a superhet, it is difficult to obtain a band-
pass sufficient to cover the 16 kes radiated without
attentnation of the side-bands due to the maulti-
plicity of the circuits in the superhet. Twao tubes
are used—the first being a conventional signal
frequency amplifier (6K7) incorporating a gain
control to counteract © blocking * of the detector

when receiving strong signals. A second SF
stage may be necessary in areas of low field
strength or to improve adjacent channel rejection
in difficult locations. In etther case, efficient
coils having a high  Q * are desirable in this and
the detector stage.

The detector is of the infinite impedance
(negative-feedback) type and the circuit may be
similar to that employed in the main receiver.

Station selection is effected by a rotary switch
which selects alternative pre-set eapacitors (high--
permeability type}; one position on this switch
breaks the HT and antenna inputs in order that
the main receiver may be operated.

Television Sound TRF Unit

For reasoms similar to those stated above, a
TRF receiver also offers the finest results when
receiving the sound accompaniment to the tele-
vision transmissions. Again an infinite impedance
detector has been used, this time in conjunction
with two stages of SFA using EF50’s in a circuit
similar to the * Wireless World » or ** Electronic
Engineering » televisor sound sections.

The two of these TRF units together with the
loud-speaker dividing network are housed in one
of the speaker cabinets, thus making for a neat
installation as illustrated at Fig. 6.

When operating either of the TRF units and
only using the amplifier portion of the main
receiver, it is advisable to switch the * Standby *
switch (51) to the  Off * position for best quality
as well as muting the RF stages.

SURPLUS RADIO EQUIPMENT
described by B. Carter

In this sertes of articles it is intended to describe wnits that
have (a) immediote application, after some modification
perhaps, in the amateur world, and (b) to list the contents
of those units that can best become sources of velnable

components.

This month’s unit with very lLittle modification

may be of use to many amatenrs as it is purchased.

CONTROL UNIT TYPE 409 (10 LB/6009)

HE name of this unit belies its true value to

the amateur, the main attraction being the

power unit which feeds the control valves.
'The removal of the control section leaves ample
room for medifications, for example as a stablised
and regulated power unit, or as an output stage/
power unit of the kind wused for such receivers
as the R1155.

The chassis and front panel are of heavy gange
steel welded together and the cover is smmilarly
strong with louvres on all vertical -surfaces.
Antirattle clips are provided inside the frout
panel, making a very sturdy case 8}” long x
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73" high x 83" deep.

The power unit is formed around a full-wave
rectifier valve in the usual manner, employing a
choke L2 and capacitor C9 for smoothing. The
transformer HT secondary is labelled * 300V
40mA ™ but 1t is thought that this is a very
conservative estimate of its current rating, having
due regard to the core size, The mains inpat is
by way of the “ W " plug, 230 volt 50 cycles
between pins 1 and 4 or 80 volts 1,000 cycles
between pins 1 and 2. The colour code shown
may not be universal and may differ from that
used in units of a different order.
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Circuit of the 409 Control Uni:

CONTENTS LIST

RlL, 4.7k 1 W Cl,30pF
R2, 15k high swability €2, 0.1uF 350V

10C/3622 C3, 0.1x.F 750%°
R3, 110 ;W C4, 0.1pF 750
R4, 220 1 W C5, 200pF
RS, 3.3k 20 C6, 0.25.F 1507
R6, 22k SW C17, 0.25u.F 1500
R1, 5k potentiometer C8, (.001p F mica
R8, 2.2k 1W €9, 4.0uF 500V
R9, 220 W C10, 8.0pF 500F
R10,3M W
R11, 3.3M LW
RI12, 1.3M LW L1, Mains transformer
R13, 5.1M W L2, Smoothing choke
R14, 24M W :
RIS, 10M W
RI6, 220 1W
RI7, 150 “}W 81, Single pole 6-way
RIS, 330 1W

V1, VR91(EF50) and

holder

V2, 807 and holder
V'3, 5Z4 and holder

52, Single pole changeover

One 4-pin plug type W'198
Six single pole plugs 209
Carrying handle
Two groupboeards
One 80T anode clip

(SIGNAL GENERATOR—contd. from page 244)
aligning a receiver by measuring the AVC
voltage. Fig. 5 shows the circuit of a receiver
which takes the AVC voltage from the anode
of the Jast IF valve. This method of obtaining
AVCis fairly common. It will be seen that the
secondary of the IF transformer is not con-
nected to the AVC circuit, However, this
secondary may be adjusted by trimming it to
give a decrease in AVC voltage. The reason
for this is that the secondary tuned circuit
acts as an absorption circuit, and, therefore,
when accurately trimmed, it takes energy from
the primary tuned circuit.

Whilst on this topic, the writer should Iike
to state that if the constructor uses methods
such as those shown above, then there is no
reason why he should not make a really good
job of aligning any receiver with which he has
to deal. The actual procedure of aligning a
modem receiver 'would require another sedes
of articles to enable it to be adequately dealt
with, and these would not readily fall in line
with the subject-matter of the present con-
tribution. Nevertheless, should readers be
interested (and subject, of course, to the consent
of the Editor), the writer is prepared to submit
a series on the subject of modern receiver
alignment, which may then be published in
future issues .of the ‘ Radio Constructor.”
{(What do readers think of this suggestion ?

—_To be concluded in next issue——
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