
The Design of the RII55° 
GENERAL CIRCUIT ARRANGEMENT AND AMATEUR BAND APPLICATIONS ° 

has remained one of the most 
popular “surplus” receivers for 

Amateur-band operation, largely be- 
cause it is still easy to buy. Intended 
originally for aircraft operation as the 
companion unit for the well known 
T1154 transmitter—discussed in some 
detail in the December 1955 issue of 
“The Short Wave Magazine’—the de- 
sign of the R1155 is basically very good. 
(It was prototyped by the Royal Air- 
craft Establishment, Farnborough, and 
manufactured under contract in large 
quantities by several well known radio 

[vies 2 of vintage 1940, the R1155 

* Reprinted from ‘‘The Short Wave Magazine,” 
May 1957. 
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firms.) In Service use, the receiver was 
found to be easily adaptable for ground- 
station working. 
A great many Amateurs have since 

made the same discovery, and today 
there are few operators in this country 
who are not aware of the R1155, even 
if they do not own one. It is also of 
interest to add that the design of the 
Radiovision “Hambander,” in its time 
another very successful receiver, was 
largely inspired by the R1155. 

CIRCUIT ARRANGEMENT 

The diagram of Fig. 1 is a simplified 
version of the communication circuits 
of the R1155—in the airborne applica- 

ist IF Unit 2nd IF Unit IF Unit 

Fig. 1. Simplified diagram of the R.1155 communications circuits, discussed in the 
text. T.Ae is the ‘‘ trailing ’’ (long wire) aerial connection, which goes to Pin 2 of the 
Plug Pl (see Fig. 2) and F.Ae is the ‘‘ fixed ’’ aerial, corresponding to any short wire of h 
25-40 feet, going to Pin 1; in certain circumstances, better results will be obtained by 
trying either one of these. The KTW62 at V3, V5, V6 is now obsolete, as is the MHLD6 W 
at V7, V8, but supplies are available from ‘‘ surplus ’’ sources. The Z66 at V4 is a current- 
production type (G.E.C.). rWel} for equivaients of these valves in current production 
are the W6i (or earlier KTW61 for V3, V5, V6, with the DL63 for V7, V8. 

V3:V5:V6 

The IF of VRIOO-C VHOO 
the R,1155 is 560 kc, on the HF side of signal frequency, with a selectivity factor of 5 kc. KTW 

C1—2.5 uF. 
C6, C11, C17—100 pF. 
C8, C9, C19, C102—0.001 uF. 
C10—0.004 uF. 
C12, C26, C27, C28, C29, C30, C31, C32, C33, C34, 

€36, C37, C38, C40, C105—0.1 pF. 
C13—75 pF. semi-variable (see text). 

C14—0.0016 uF. 
C15—0.00455 pF. 
C35, C108—200 pF. 
C67—0.002 uF. 
C75—537 pF. 
C77—0.00617 pF. 
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C78—15 pF. 
C82, C83, C84—Main tuning gang assembly. 
C85, C86, C87, C88, C90—300 pF. 
C89—600 pF. 

C95—0.5 uF. 
C97, C98—2 pF. 
C100—200 pF. 
C101—4 pF. 
R1—2,000 ohms. 
R3—1,200 ohms. 
R4—120 ohms. 

R8(1), R8(2)—50,000/500,000 ohm dual potentio- 
meter (see text). 

tion, it also provided direction finding 
and homing facilities by a  direct- 
reading course meter, but those func- 
tions are not discussed here because 
they are of no practical interest from 
the Amateur Radio point of view. 

To make it easy for those possessing 
an R1155, and wishing to know more 
about its interior, the circuit nomen- 
clature used in Fig. 1 follows that of 
the Service Manual on the receiver. 

The communication circuitry amounts 
to rf., f.c. and two if. stages into a 
detector-output valve, with separate 
valves for a.v.c. operation combined 
with bf.o, and a “magic eye” visual 
tuning indicator. (The latter is not 
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R9I—2 megohms. 
R10, R11—150,000 ohms. 
R12, R16, R27, R31, R36, R43—27,000 ohms. 
R14, R22—1,000 ohms. 
R15—30,000 ohms. 
R17—1,500 ohms. 
R1i8—10,000 ohms. 
R19, R20, R39—56,000 ohms. 
R21—470,000 ohms. 
R26, R29, R33, R38, R45—100,000 ohms. 
R28, R32, R35, R37, R44, R67—22,000 ohms. 
R30, R34, R42, R58—2,200 ohms. 
R64—200 ohms. 
Note.—Circuit nomenclature as Service Manual. 

Page 3 



shown. in Fig. 1.) The audio output, 
while being adequate for headphones, is 
not sufficient for a speaker. 

Since the R1155 is a general-coverage 
receiver, it suffers (from the Amateur 
viewpoint) by reason of having no 
bandspread. This means that the 7 and 
14 Mc. bands cover only a few notches 
on the dial. Moreover, the 21 and 28 
Mc. bands are not tuned at all, nor 
is 160 metres—a very severe disadvan- 
tage. The short-wave coverage is 3.0 
to 18.5 Mc., meaning that the R1155 
can be operated as it stands only on 
the 3.5, 7 and 14 Mc. Amateur bands. 
It is very good on 80 metres. 

Effective bandspread can be obtained 
by putting a small 10 or 15 pF. var- 
lable capacity in parallel with the oscil- 
lator tuned circuit; as this capacity will 
only sweep a small proportion of any 
one h.f. tuning range, tracking will not 
be seriously affected, though of course 
calibration will be put out. 

To get on to 15 and 10 metres a con- 
verter arrangement is necessary, while 
for Top Band it is possible either to 
employ another converter, or to modify 
the mf. tuning range 3 (600-1500 Kc.) 
to cover 1800-2000 Ke., as explained in 
the September 1956 issue of “The Short 
Wave Magazine.” 

The if. of the R1155 is 560 Kce., hf. 
side of signal frequency, with adjust- 
able dust-iron core if. transformers. 

RIISS POWER 

CONNECTIONS 

Small aerial Long aeria! 

PLUG PI 

: Fig. 2. 
This sketch is to locate the R1155 power plug 
and its connections, looked at from the front 
(as the receiver is viewed). To operate the 
set as a normal communications receiver, socket 
P3 and plug P2 are ignored, connections as 
shown being made to Pl. The headset can be 
connected across pins 6-4 or 6-8 if pin 4is 
earthed, as shown here. Pin 7 connects h.t. 
plus to V1, V2 which are the d.f. valves, not 
used at all in the communications application; 
these circuits are only brought in when the 
main (right-hand) panel switch is moved to 

the “balance,” ‘‘visual’’ and ‘00’ positions. 

VALVE SUBSTITUTION 
The original valve types were: VR100 

for V3, V5, V6, equivalent to the 
CV1100, which is the old Osram 
KTW62, replaceable by the later G.E.C. 
W61 (KTW61). V4 used a VR99, also 
named CV1099 and actually a Z66, still 
in the current G.E.C. range; and for 
V7, V8 the type was a VR101 (CV1101) 
which is the original Osram MHLD6, 
now obsolete, but replaceable by the 
G.E.C. DL63 double-diode triode. (The 
equivalents mentioned here are directly 
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pluggable, without re-wiring of any 
sort being necessary.) The “magic- 
eye” is a V1103, which is the same as 
the G.E.C. Y63 in the current range. 

Unless the receiver is bought as 
“brand new, unused, in original pack- 
ing,” one of the first things to do is to 
give it a new suit of valves. 

A.V.C. AND B.F.O. 
When the master switch is in the 

“omni” position, the gain of V3-V4- 
V5-V6, together, can be controlled by 
potentiometer R8(1), the resistor net- 
work being so arranged that (at 220v. 
h.t.) any negative voltage from about 
—4 up to —30 volts is given by the 
slider of R8(1). 

With the master switch at “a.v.c.,” 
the gain of stages V3-V6 inclusive is 
controlled automatically by the level 
of the incoming signal, with R8(2) as 
the manual audio gain control. 

Since in the actual design R8(1) and 
R8(2) are ganged together to the one 
knob marked “volume control,” from a 
study of the circuit it is evident that 
with the master switch at “omni,” 
R8(1) only is operative—with R8(2) 
out of circuit—while with a.v.c. on, 
audio gain R8(2) alone is available. 
This means that there is no manual 
control of audio gain, by itself, when 
a.v.c. is off, the output being in effect 
controlled by R8(1), as a “manual 
a.v.c.”” knob. 

It is for this reason that one of the 
modifications sometimes advocated is 
the physical separation of R8(1) and 
R8(2), so that they can be used inde- 
pendently; in fact, this modification is 
not really necessary. 

In the a.v.c. circuitry, the degree of 
bias is proportioned between V3-V6 in 
such a way as to. give a sort of “gradu- 
ated control,” in the interests of good 
signal-noise ratio. That is to say, while 
V4, V5 take the full a.v.c. bias volts, 
V3 gets half this voltage, and V6 only 
one-tenth. The a.v.c. delay is about 13 
volts, and the resulting a.v.c. character- 
istic is such that a change in input 
signal of 80 db. only produces a varia- 
tion in output level of 8 db. 

The triode section of V7 provides the 
b.f.o., the Colpitts oscillator being tuned 
to half-if., ie. 280 Ke. What should be 
the variable pitch b.f.o. control is C13 
in the circuit diagram. In the R1155 
it is fitted not as an independent con- 
trol, but for screwdriver (“fixed”) ad- 
justment. An obvious improvement here 
is to put in a condenser which can be 
knob controlled. 

OUTPUT END 

The maximum attainable audio out- 
put is 100 mW. which is ample for a 
headset, but, as already mentioned, 
means that an additional lf. valve must 
be fitted for speaker operation—see 
under “Power Supply”. 

In the output side of the set there is 
incorporated an 1-f. filter or noise lim- 
iter consisting of a choke with con- 
densers C8, C9, C10, controlled by a 
switch. The purpose of this is to sup- 
press all audio frequencies below 300 
cycles, which it does most effectively; 
it works very well on high-level peaky 
noise and “sharsh.” 

Also on the output side there is a 
tuning indicator V10—not shown in the 
circuit of Fig. 1—which is driven off 

the a.v.c. line (the full a.v.c. is always 
applied to the magic-eye tube, irrespec- 
tive of whether a.v.c. or manual gain 
controls are used); hence, it could easily 
be replaced by an S meter unit oper- 
ating on the principle of that described 
elsewhere in this issue. 

Fig. 3. 

Outline sketch of the R1155 (chassis, rear 
view) to locate main items shown in the cir- 
cuit at Fig. 1. Valves and canned coils not 
marked here are for the d.f. function of the 
receiver, and could well be removed, together 
with the connections to the ‘balance,’ ‘“‘vtsual’”’ 
and ‘00” positions of the main panel switch. 
V10 is the magic-eye tuning indicator (not 
shown in the Fig. 1 circuitry) and is driven 
off the receiver a.v.c. line, its grid being con- 
nected to the top end of R9 in Fig. 1. V10 could 
be replaced by the current G.E.C. type Y63, 
which is pluggable, or the magic-eye assembly 
removed altogether and replaced by an S meter. 
All elements marked in this sketch correspond 
to the Fig. 1 nomenclature, and are as given 

in the Service Manual on the R1155. 

THE AUXILIARY CIRCUITS 

The circuitry of the R1155 also in- 
corporates three further valves (V1, V2 
and V9, not shown in Fig. 1) which 
are additional to the communications 
section of the receiver.. These auxiliary 
circuits are there only to provide for 
direction finding and homing. In the 
sketch at Fig. 3, the circuit elements 
associated with the d.f. functions are 
unmarked; they can, in fact, be re- 
moved altogether, to leave more space 
on the main chassis, since they play 
no part in the operation of the R1155 
as a communications receiver. 

POWER SUPPLY 
The R1155 is not self-powered—in 

Service use, a complicated arrangement 
of h.t. and lt. generators, driven off 
the aircraft main electrical line, was 
involved—so that another ‘“modifica- 
tion” called for is the provision of a 
standard type of a.c. power pack. This 
should give about 60 mA. at 220 volts 
Dee 6.3 volts at 3 amps. or so 
for 14. 

In some modifications a 6V6 (or 
G.E.C. KT63) as output audio amplifier 
is built on to the same chassis as the 
power pack, to form a complete unit 
operated externally to the main re- 
ceiver. In this case, the grid connec- 
tion for the output amplifier can be 
taken off pin 6 of the power plug P1— 
see Fig. 2. 

The sketch at Fig. 2 locates the power 
inlet plug and its pin connections. The 
other two entries, plug P2 and socket 
P3, can be ignored; they are the con- 
nection points for the df. function of 
the receiver, including the remote read- 
ing visual course indicator. 
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FURTHER INFORMATION FROM 
THE SERVICE MANUAL 

As an aid to readers, the following 
information is extracted from the Ser- 
vice Manual. 

The frequency ranges are:— 
Range 1—18.5 to 7.5 Mc. 

(no d.f. on this range) 
= 2—7.5 to 3 Mc. 
5 3—1500 to 600 Ke. 
ef 4—500 to 250 Ke. 
4 5—200 to 75 Ke. 

On Range 4 the aerial should be 
loaded by 80 pF. There is an if. wave 
trap in the signal grid circuit of the 
first mixer. Standard type ift. are 
used with capacity coupling between 
coils to give a bandpass of 5 Kc. The 
Colpitts b.f.o. circuit is tuned to 280 
Ke. 3 Ke. and second harmonic injec- 
tion is used. 

Low Dritt 
Crystals | 
AMATEUR 
BANDS 

ACCURACY 0.02% OF 

STATED FREQUENCY 

3.5 Mec. and 7 Me. 

Unmounted £210 0 

Mounted .... .... .... £3 0 0 

12.5 and 14 Mc. Fundamental 
Crystals, “Low Drift,” 
Mounted only, £5. 

THESE PRICES DO NOT 

INCLUDE SALES TAX. 

Spot Frequency Crystals 
Prices on Application. 

£1/10/0 Regrinds 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, E.7, 

VICTORIA 
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FAULT FINDING 

The following is the official component tests for the points named:— 

Components 
| Resistance or 

Test Points Voltage 

LE. Coils: 
TOS Pen tee oe | Ver anode to RS 41C32 “a. os 
ORS sayin, oe reas VSECHIGEtOsRao) Cater me 
2 OS Pies.o sme tee eel) BVO AN OG eatOa ho U.C29m.g ome, wees 2 oh 
eo Sree ete NORPTid Tos ROO Cs0m ee eee cams 
Ibpalb 122 VWGranodestomRss. C27 = a oa 
L21 S. eeuws eee aCGiodestozR20\-Cil= f=. 

B.F.O. Coil, L22- Fixed plates C13 to R18 .... .... .... 5 ohms 

Limiter diode choke L28 | V6 diode limiter . .... 0... 0.0 wu. un. 130 ohms 
AWYV.@. choke In25-. .... Vile diodessto Cl08) ROS] seca 130 ohms 
L.F. filter choke 1:29 ... | SS switeh to earth .. ... .... ...9.8 2,020 ohms 

Output transformer L30 | (P.) V8 anode to pin 5 power plug | 1,528 ohms 
(S.) pin 6 power plug to earth .... | 1,063 ohms 

Aerial circuit: 
Range i input..-.. 5 f less than 1 ohm 

se aes eee ar en ss less than 1 ohm 
Pree asin teeny oa eer V3 grid to C40 junction .... .... 1 | less than 3.5 ohms 
- A Mle ease Bice [ less than 11 ohms 
¥ Dist tage Sa gucae was: less than 78 ohms 

Was imp t eelGeuite es eee V4 grid to C37, R38 oie ees nee less than 1 ohm 
Range’ 2. .... i. Switch to R2 .... less than 1 ohm 

ES Ole tigate tere A See REV OMe Tan coroin  cun nage ease | less than 3.5 ohms 
Re teak Pea, A sat EOE atlanta ames less than 11 ohms 

Ad Dut oie Geers oe re 33 Seg EMO Mec es, ee aes less than 78 ohms 

Oscillator anode coil Range 3—C34, R35 to C75 .. .... .... 2.5 ohms 
e 4_C34, R35 to C74 2. ww... 4.5 ohms 
a 5—C34, R35 to C73 .. ww... 8.5 ohms 

V4 oscillator circuit .. ...: V4 ose. grid cond. C35 (ZF12 con- 
tact) to joint R35, C34 

Rangsecl ee a, = see SIWLCC Ns tOPen he ee ce ee infinity 
s De ess ae “3 Sa es ae a infinity 
o pteerenetten naan oN 3 sepa Or. tnt comes Ceca 1,600 ohms 
of Ate oe ee oa eee os BLU se eee ne 1,650 ohms 

Desa Seite ty one UO Baa er, os ES NS 0.5 ohm 
EGE "Ranges: ‘land 2... | ZF12 to "2F6, Ranges 1 Biel ae 0.5 ohm 

IgyaboVedstspe Glae Gategalelta) arenes een des infinity 

Oscillator anode coil ZR6 to C35 or ZR12: 
LDDShrss ect) Se eee tetas Rangel) sis, Vise 1a ee ee infinity 

a Pica alae aE fe 9 Son Se infinity 
5 ie oo AOE reer Se eae 1,600 ohms 
3 BR tcc) RE ee 1,600 ohms 
5 Dik Coiesatinn itera ne 1.5 ohms 

Output transformer .. .... Withdraw Hater oe measure 
between pin 6 and C93 .. .... .... 1,528 ohms 

DS VOLS 2: secure ere Withdraw meter plug, measure 
across) plug 4 and) 52... se. 6-7.5 volts 

ESET NOLES ees sted tees tats Measure across plug 4 and 6 .... .... 200 volts 

Standing bias: M.F. R12 and chassis. Remote vV/C 
Wiles Wiis. > WIG RNAS ee eine COGOMMMT Wawona eee —3 volts 

H.F. R12 and chassis. Remote V/C 
LOs OMMi=mMasenn onan tele ee —1.5 volts 

D.C. resistance across Withdraw meter plug, measure 
H.T. pos. & H.T. neg. between pin 6 and chassis .. .... 11,000 ohms 

A.F. oscillator .... 

Colour Code Wiring .... 

Switches 

Valves .... 

Withdraw meter plug, measure 
between pins 7 and 8, using 
eC volt, ran ses) tee Se eae 

Red—H.T. positive 
Yellow—H.T. negative 
Blue—L.T. positive 
Green—grids 
Black—earth. 

W is aerial input, 
X is grid V3, 
Z is grid and oscillator V4. 

V3 is R.F. amplifier, variable mu 
tetrode. 

is 1st mixer, triode hexode. 
is: ish DE 
is 2nd IF., 
is B.F.O. and A.V.C. 
is detector, output, meter lim- 

iter. 
V9 is meter switching. 

“slow,” 28 volts 
“high,” 35 volts 
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