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ROBERTS R200

2-band Transistor Portable with Printed Circuit

facturers’ information. They were
measured with a 20,000Q/V meter, chassis
being the positive connection in every
case. The receiver was switched to M.W.
but there was no signal input.

CIRCUIT DESCRIPTION

Aerial coils L2 and L3 are mounted,
together with low impedance coupling
coils L4 and LS, on a ferrite rod to form
an internal aerial. L2 is tuned by C1
and C2 on M.W,, for L.W. reception, L2
and L3 are connected in series, additional
capacitance being provided by C3. A
socket is provided for the connection of
an external aerial, which is coupled to the
ferrite rod via L1.

TR1 operates as a self-oscillating fre-
quency changer. Oscillator coil L8 is
tuned by C9 and C10 on M.W. and, in
addition, by C7 and C8 on L.W. Reac-

tion coupling between the collector and
emitter by L6 and L7.

The intermediate frequency output of
TR1 is coupled via a two-stage LF.
amplifier formed by earthed-emitter tran-
sistors TR2, TR3, and single-tuned trans-
formers L9, L10; L11, L12; and L13,L14,
to germanium diode detector X1. TR2
and TR3 are neutralized by C12 and CI15.

Intermediate frequency 470kc/s.

The audio frequency component in the
rectified output of X1 is developed across
the combined diode load and volume con-
trol R8, and is passed via R9 and C21
to the base of A.F. amplifier TR4.

Base bias for TR1, TR2 and TR4 is
provided by potential dividers R1, R2;
R4, RS, R8; and R10, R11, respectively.
Base bias for TR3 is ottained from the

(Continued overleaf, col. 1.)

ESIGNED to operate from a single COMPONENT VALUES AND LOCATIONS

9V battery, the Roberts R200 is a

2-band portable receiver fitted with _ |
six transistors, a germanium diode, a Resistors™ .- Sg ‘;gésg B2 Ls - =
ferrite rod aerial, a 5in speaker, and a . %}, 83_gtg g% &7 160pF Bl 17 —_ &
printed circuit panel. Provision is made R3 30k0 B2 C8 110pF  C1 L8 21 Q2
for the connection of an external aerial. R4 82k}  Cl g?o l?ggg A L 40 B2
The waveband ranges are 188-556m ﬁg 85?)‘38 B2 Cii 10,F D4 L1 40 BI
(M.W.) and 1,130-1,970m (L.W.). R? k& B2 Ci2 58pF B2 L12 — Bl
’’’’’’ o ] jihg bg - v rak} . T 'l;——-‘w-&b-—-——..h_—‘
Release date and original price: Febru- R8 5kQ  F3 Cla G g :
1960, £14 65, ncluds b RS 46 B Cla 250pF Bl L14 — Bl
ary s S, mciuding  oattery. R10 3560 Ol C15 18pF Bl L15 30—
Purchase tax extra. RIL 2k Cl Clé 0:04uF B2
R12 5.609 C1 81; 25(2)1)1}: gi Miscellaneous*
TRANSISTOR ANALYSIS R13 5600  Cl Gl E B a_ 1350
. . 3 R14 39kQ  C2 20 oakE & T1 b} 780 Cl
Transistor voltages given in the table R15 82Q C2 & 2ME Bl c total
below are those derived from the manu- RIi8 po <2 C22 100,F  Ci a 41
RIS 22080 CL C23 01uF  C2 T2{b 41 »C2
C24 50uF D4 c 0-27
: : X1 0A70 Bl
r Transistor En(-n‘i/t)ter Ba‘a,se Coll";ctor Capacitors Coils* S1-S6 - D3
C1 196pF  E3 L1 23  E4
TRI OCa4 15 | 143 | 75 & Fris ) L2 e m * Approximate D.C. resist-
$R3 8822 .. 832 ?gg ;g Ca 0-04uF B2 14 — B4 ance in ohms.
TRE QoD | o | 323 | 87
5 8t .. 02 . - . : )
TR6 OC78+ .. 0022 | 018 90 If the component numbers in these tables are used when ordering spare pa;ts, dea‘lier's a;;e
i requested to mention the fact on the order, as these numbers may differ from those used in the

manufacturers’ service manual.
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Circuit diagram of the Roberts R200. The coupling coil L1 and the co-axial socket permit the use of a car aerial.
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- Circuit Description—continued.

emitter current of TR4 flowing through
R13. "Collector currents are stabilized
against changes in temperature by emitter
resistors R3, R6, R7 and R13. The bias
potential divider for TR2 includes the
volume control RS, so that the positive-
going D.C. component of the rectified
signal developed acrg#s RS, reduces its
gain on strong signals, thus providing
A.G.C. ’

The output of TR4 is coupled via
phase-splitting transformer T1 to the
bases of the common emitter, class B,
push-pull output transistors TRS, TR6.
Coupling to low impedance speech coil
L1S is via T2. Base bias for TRS and
TR6 is provided by the potential divider
R14, R15, their collector currents being
stabilized by the common emitter resistor
R16. Negative feedback is applied to the
base of TR4 from T2 secondary winding
via R18.

CIRCUIT ALIGNMENT

1.—Connect an output meter of 30 im-
pedance in place of the speaker, or an
A.C. voltmeter across the speaker.
Connect a signal generator between
chassis and the junction of S3, S4 and
C4. The generator output should be
maintained as low as possible at all
times during the alignment operations
to prevent A.G.C. action from masking
the adjustment peaks.

2.—Switch the receiver to M.W., turn the
tuning gang to minimum capacitance
and the volume control fully clockwise.
Feed in a modulated 470kc/s signal and

i 1), L11, (B1)
and L9 (B2) for iudam.ooi: output. Re-
peat these adjustments until no further
improvement can be obtained.

3—Turn the tuning gang to maximum
capacitance and check that the pointer
coincides with the high wavelength
ends of the tuning scales.

4.—Loosely couple the signal generator,
output to the ferrite rod aerial coils
L1-LS. Tune the receiver to 500m.
Feed in a 600kc/s signal and adjust
the core of L8 (C2) for maximum out-
put. Then slide the former of L2 (D4)
along the ferrite rod for maximum out-
put.

5.—~Tune the receiver to 214m. Feed
in a 1,400kc/s signal and adjust C9
(Al) and C2 (Bl) for maximum output.
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Rear view of the chassis. “Details of the ferrite rod aerial assembly are given in the front
view illustration below.

6.—Repeat operations 4 and 5.
7.—Switch the receiver to L.W. and tune
it to 425m. Feed in a 185kc/s signal
and adjust C8 (Cl) for maximum out-
ut. Then slide the former of L3, LS
F4) along the ferrite rod for maximum
output.

GENERAL NOTES

Battery.—The battery recommended by
the manufacturer is an Ever Ready PP9,
rated at 9V. Total battery current with
no signal input is 8maA.

TRS,TR6.—In the event of the re-
placement of transistors TRS or TRé6
(OC78’s) being necessary, both transistors
must be replaced with a matched pair.

Warning.—Transistors may be perma-
nently damaged if the full negative voltage
is connected to their bases, or if continuity
measurements are made with the tran-
sistors in circuit. They ‘may also be

Left : Front view of the chassi:. sl
The printed circuit panel is S2 J sS4
shown on the ; s i

n the left in this view. /9% u}’
Right : Diagram of the onfoff — z :“
and waveband switch unit S6 v, @/ 33
drawn as seen from the point g2
qf view indicated by the arrow 53
in our front view illustration.

damaged by the application of excessive
heat. If a transistor has to be removed.or
replaced, the soldering or unsoldering
operation should be completed as quickly
as possible using an earthed soldering
iron. A heat shunt, such as a pair of
pliers, should be clamped across the

" transistor lead between the transistor and

the soldering iron during the soldering or
unsoldering of its leads,

Removing Chassis.—Remove the con-
trol knobs (recessed grub screws), Lay
the receiver face down and remove the
screws which secure the two wooden
wedges to the inside of the cabinet, one
below each end of the chassis. Ease the
tuning scale and panel from the recess in
the top of the case and withdraw the
chassis to the limit of the speaker and
external aerial socket leads.

Switches.—S1-S6 are the on/off and

- waveband switches, gariged in a rotary

unit on the printed side of the panel.
The unit is indicated in our front view
illustration of the chassis (location refer-
ence D3) and a detailed sketch is shown
below, where the contacts are drawn

as seen when viewed in the direction of
the arrow in the chassis illustration. S1,
$3 and $6 close on M.W.; 82, S4, S5 and
S6 close on L.W.

Printed in England by Cornwall Press Ltd., Paris Garden, London, S.B.1.
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HERE are now three distinct ver-

sions of the Roberts R200 portable

radio receiver, all known as model
R200. The original one up to serial number
36,546 is covered by Service Sheer 1449
whereas the informarion contained here
deals with the two later versions, those
with serial numbers from 36,547 to 70,000
and those with serial numbers from 70,001
onwards, plus modifications that have

ROBERTS

Suppl.
Eleczrz'ccg

R200

Second and Third Main Versions

since been made to the original version.
The external appearance is the same in all
three versions.

Release dates February 1961
January 1962 (70,000 onwards).

TRANSISTOR ANALYSIS

Transistor voltages given in the tables
in col. 3 and overleaf in col. 2 were derived
from information supplied by the manu-
facturer. They were measured on an Avo-
meter model 8 with the positive terminal
connected to chassis in every case. The
receiver was switched to m.w. with no
signal input.

MODIFICATIONS TO EARLY
RECEIVERS
(Refer to Service Sheet 1449)

Since the issue of the above Service
Sheet some circuit changes have been
made affecting receivers up to serial num-
ber 36,546 as follows.

From Serial Number 8,200.—CS5
changed to 0.02uF. Waveband switch
connections are changed so that S1 is
connected between Cl, C2 and L2; and
S$2 is connected between C1, C2 and L3,
C3. The lower end of L2, L4 is re-

and

Transistor Table
(Serial Number 70,001 onwards)

Transistor Emitter | Base |Collector
TR W W
TR1 AF1i7 1-0 1-1 6°6*
TR2 AF117 0-56 0-8 4-65%
TR3 AF117 09 1-14 6-75%
TR4 OC8ID 1-2 1-27 84
TR5, TR6 OC81’s] — — 8-75

* Measured at reimote end of i.f. primary.

m.w. position the junction of L8 and C8
is switched to the top of L3 and C3 by
an additional switch. 83, $4 and S6 re-
main unaltered.

From Serial Number 12,962.—TR4
changed to QC81D, TRS and TRé6
changed to OCS81, R15 changed to 68,
R18 changed to 330kQ and C23 changed
to 0.25uF.

From Serial Number 26,705.—Wave-
band switch changed to a different type
and wired according to the diagram in
col. 3 overleaf of coil and switch unit.

From Serial Number 27,340.—A 5.6
resistor inserted between the bottom of
R8, C19 and chassis. R18 is removed from
the junction R9, C21 and connected to
the junction R8, C19 and 5.6Q resistor.
R18 changed to 474,

Swirch diagram for the crcuit diagram moved and connected to chassis. The From Serial Number 27,600.—R15
below, as seen from rear of inverted chassis.  connections to S5 are modified and in the  changed back to 82(.
Ci,2 » 3 4 6 578 10 11,9 13,12 15 17,18 16 19 20,21 22 23 24, 25,26
R 1,2 3 5 46 7 9 10 11,12 13 8 14,1516,18,17,
TR1,2,3

TR4,5,6
Emitter Collector Collector ém

/_\ Emittef\

o900 o 0;3\
Base Interlead Base White
shield spot
Internal
aerial
Car. u# '
aerial L1gm
Qsockct it
B S4m (6§
< i . I
Stm iy
L4
S521
r
551
¢ 5
L5
£ c2 i

I 1

ni
¢ 24:1 é

R18

Circuit diagram of the latest type of chassis, used in the third main version of the Roberts R200, with serial numbers above 70,000. A:r P
between X2, C23, and RS, R14, and ar 90,000 C4 was removed from the l.w. aerial c
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CIRCUIT ALIGNMENT per cent at 400c/s and adjust the cores
Serial Numbers Above 70,000 of L13 (B1), L12 (C2), L11 (C2), L10
1.—Connect an output meter of 3Q impe- (C2) and L9 (C2) for maximum output.
Jdance in place of the loudspeaker or an  3.—With the tuning gang at maximum,
a.c. voltmeter across the speaker. Con- check that the pointer coincides with
nect a signal generator across L4. Dur- the high wavelength end of the tuning
ing alignment the input signal should scale. Loosely couple the signal gen-
be p[ogressively reduced so that the erator output to the ferrite rod aerial
output does not exceed 20mW (245mV). - coils LI-L5. Connect an Avometer
2.—Switch receiver to m.w., turn the tun- model 8 switched to its 2.5V range
ing gang to minimum capacitance and across R10 (B2) and carry out the op-
the volume control to maximum output. erations which follow for minimum
Feed in a 470kc/s signal modulated 30 (Continued overleaf col. 1)

Appearance of all three versions.

MODIFICATIONS TO LATER
RECEIVERS

From Serial Number 85,690.—An addi-
tional resistor of 330 is inserted between
the junction X2, C23 and the top of the
volume control R14.

From Serial Number 90,000.—C4 is

omitted.
BASE BIAS ADJUSTMENT COMPARTMENT FOR

(R21 in Serial Number 70,001 Onwards) 9V BATTERY

Adjustment of this pre-set resistor
should not nlormally bef r’i‘(ﬂlired ex'ﬁ&t
after the replacement o 5 and From serial number
or X2(X3). Insert a 0-10mA meter in the (70,001 onwards)
lead from battery negative to T2 centre

tap (positive to T2) and adjust R20 (R21)
for a quiescent output current of 4mA
at 20 deg. C. A flex link connecting T2

- ct. to —9V is provided to facilitate con- TRI,TR2,TR3.— AF 117
nection of the meter. ; TR4—0C 81
27 28 29 C
7,19 20 21 22,23 24,25 R
~NA >
R19 R25 4 -
==+C29
TRS Rear view of the vertical chassis of the shird main version, with the ferrite rod aerial in its
. normal position, at the bottom of the assembly. It can be.distinguished from the other two
by the cut-away corner at bottom right.
T2 - v
Resistors C4 20pF A3 L4 — B3
E) RI 33kQ B3 Cc5 0-04uF  C3 L5 — A3
c|L R2 68kQ B3 & ooluE B3 Ls - B2
b 15 R3 1kQ B3 it L o2 -7 - B2
i R4 1000  C3 &8 3y L8 — B2
R23 R5 330kQ  Ci &, P Lo -
R6 5600  C3 &1 - L10 - Q2
R7 68kQ  C2 e - L - 2
RS 82kQ Bl &2 - Li2 - &2
R9Y 22kQ  C3 & - L13 - Bl
R10 5600 B2 &is 004uT BN+ ~ Bl
Rl 22kQ G2 & oot ;oS T
> R12 47kQ B2 oy O1LE £ .
SR24 R13 1kQ B2 s SLuE sformere
< R14 5kQ Al it 5700F : a 200-0
. : RI5 560  C2 &20 0OME i b 300, C2
R16 4-7kQ Cl a1 0-024F o ] c 300
R17 8:2kQ Cl 22 250“1, o a 25
RI8 33kQ  Cl &3 ol T2 {b 25 5 C2
R19 560Q  C2 oA 100k R
R20 560Q Cl 25 002"
R21 100Q2 C2 C26 <z Miscellaneous
R22 56Q  C2 & 1 S1-S
R23 1000 C3 & o , 1-57 -
Rioowm & | & o B oar @
R25 47Q C3 ‘ 5 oc7ss oo
;;’-: chac:tors - Ct;rlls
. y - *A. ¥ d.c. resistan
) . C2 _ Bl 12 . pproximate d.c. resistance in
No. 85,690 a 330Q resistor was subsequently inserted C3 - C L3 A "’é},”?h il
coil. ‘ §N{1’z col ector and base sfc.
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Circuit Alignment—continued

reading on the meter. Remove 30
meter.

4.—Switch receiver to m.w. and tune to
517m. Feed in a 580kc/s signal and
adjust L8 (B2) and L2 (C3). :

5.—Tune receiver to 222m, feed in a
1,350kc/s signal and adjust C12 (Bl)
and C1 (B2). :

6.—Repeat operations 4 and 5.

7.—Switch receiver to lw. and set the
pointer at 222. Feed in a 245kc/s sig-
nal and adjust C10 (C1) and C3 (Cl).

8.—Set the pointer at 517, feed in a
155ke/s signal and adjust L3 (A3).

9.-~Repeat operation 7.

10.—Switch receiver to m.w. and tune to
517m. Feed in a 580kc/s signal and
adjust L2 (C3).

11.—Repeat operations 5 and 8.

Switch unit diagram associated with the

circuit diagram below, drawn as seen from

the bottom of an inverted chassis, looking
over the printed circuit panel.

Supblament to Wireless &
Electrical Trader, 25 May 1963

Transistor Table
(Serial Number 36,547-70,000)

‘Transistor Emitter | Base |Collect
(8% W) ' W

TR1 OC44 15 1-4 7-4*

TR2 OC45 05 06 T-4%

TR3 OC45 09 1-0 7-4%
TR4 OC8ID 10 12 88
‘TR5, TR6 OC81’s| - — —

*Measured at remote end of i.f. primary.

Numbers between 36,547 and
0,01

1.—Connect an output meter of 3Q im-
pedance in place of the speaker, or an
ac. voltmeter across the speaker.
Connect a signal generator, between
chassis and the junction of S4, S5 and
C4. The generator output should be
maintained as low as possible at all
times during the alignment operations
to prevent a.g.c. action from masking
the adjustment peaks.

2.—Switch the receiver to m.w., turn the
tuning gang to minimum capacitance
and the volume control fully clockwise.
Feed in a modulated 470kc/s signal and
adjust the cores of L13 (E5), L11 (F5)
and L9 (F5) for maximum output. Re-
peat these adjustments until no further
improvement can be obtained.

3.—Turn the tuning gang to maximum
.capacitance and check that the pointer
coincides with the high wavelength
ends of the tuning scales.

4.—L.oosely couple the signal generator
output to the ferrite rod aerial coils
L1-LS. Tune the receiver to 500m.
Feed in a 600kc/s signal and adjust
the core of L7 (F6) for maximum out-
put. Then slide the former of L1 (D6)
along the ferrite rod for maximum out-
put.

Serial

Diagram of modified switch unit (above) in
the later production of first version, intro-
duced at serial number 26,705. Changes to
the tuning coils are shown below it, with
switch numbers that agree with the diagram
above. These are different from the
numbers used in Service Sheet 1449.

Cc 1,2 3 . 4 5,9 8 10 6 7 12 13 14 11 15 16 17 18 22,19,20 21
R 1,2 3 4 6 7 5 819,9 101,13 12
TR1,2,3 TR4,5,6 i
Emitter Collector Collector é; R‘é ;CB_ 1_96 sz'l é
/\ Emittef\ C|1 : N C|1|—-’5 j‘Ir R10
°e o \V o _I_ —\ T
4
Base  Coloured BaHhite |C
spot spot ”
Car ™ Internal
ial 0 aeriat
genal LT TRI TR2 TR3 TR4
S4m cci- C?# Volume S—ZE-
S = S
L8B3
i ciol "
52} i Re)
» s3] s |FEL |t & 2 2%10 \
m. it H
2 LS LT KA A
2 RG :§R7 %R R l‘_ R
R3 19 f 12
R2 T N N N N 31?/
v -4

4 L

I

( %ﬁcﬂ

-~

Circuit diagram of the second main version, starting at serial number 36,547 and continuing up to number 70,000,

This version comprises

the original one of Service Sheet 1449 and all the modifications to it described overleaf, with certain other additions.
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5—~Tune 214m calibration mark, Feed . . ” o
in a 1,400kc/s signal and adjust C6 ; :
(E4) and C1 (E5) for maximum output.

6..—Repeat operation 4 for maximum out-
put, then repeat operations 4 and 5 for
optimum response.

/.—Switch the receiver to L.w. and tune
it to 425m. Feed in a 185kc/s signal
and adjust C10 (F4) for maximum out-
put. Then slide the former of L2 (D6)
along the ferrite rod for maximum out-
put,

GENERAL NOTES
Battery.—The battery recommended by

the manufacturer is an Ever Ready PP9, COMPARTMENT FOR
rated at 9V. 9V BATTERY
TRS, TR6.—In the event of the re-
placement of transistors TRS or TRE, o
whether they are OC78’s or OC8L’s, being (Serial number 36547 TRANSISTOR TYPES
necessary, both transistors must be re- t0 70,000) o ocan
placed with a matched pair. ’ I:’z; Mcfgc n
Removing Chassis.—Remove the con- : TRA —0CE1 D
trol knobs (recessed grub screws). Lay =§{ TR5,TR6-0C8I

the receiver face down and remove the
screws which secure the two wooden
wedges to the inside of the cabinet, one
below each end. of the chassis. Ensture
that the tuning gang is turned to maxi-
mum capacitance to prevent the possi-
bility of the vanes fouling the speaker
magnet on withdrawal. Ease the tuning
scale and panel from the recess in the top
of the case and withdraw the chassis to
the limit of the speaker and external aerial
socket leads.

Switches.—S1-87 (S1-S6 in the case of
serial numbers 26,705-36,546) are the
waveband and on/off switches which are

Rear view of the vertical chassis of the second main version, seen tn the same position as
those of the two other versions. Its range of serial numbers is shown against the background
' of the bartery compartiment.

ganged in a rotary unit secured to the L
-~ -chassis—frame. Our illustrations of the Resistors .. | Colis& Transformers || ADDITIONAL NOTES
switch contacts are drawn as seen when llg 33k E5 L1 — Fo
viewed from below looking over the foil R3 g:glig Eg }:% - ]122
side of the chassis. lﬁg Ssgig 1];5 14 —  EB6
* 5 L5 —
R6 560Q E5 L6 — l}?g
24 23 C R7 1kQ E5 L7 — F6
20 16 17 21,22 R Ro 3ok Bs Is =
RI10 33k F4 Lio _—
o Ril 82kQ  F4 L11 - 1F=§
l_ -9V R12 560Q  F4 L12 — K5
R22 =03 R13 56000 F5 L13 — E5
83 ¥ T
- — - =
R16 5602 F5 T1 — F5
T2 %{g 100Q 1?]_5 T2 — F5
o R19 560  F4
24 R20 100Q F5 Miscellaneous
R21 470  F4 S1-S7
j— }.5 R22 3:9kQ2 F5 X1 o A% B4
. X2 QOA81* F5
RI7 Capacitors
. C1 30pF E5
C2 196pF E4 *Or OC78 with collector and
C3 40pF D6 base shortecircusted.
TR6 8; 8(8%11: Eg tNo component.
Cé 30pF E4
§R21 GC7 110pF E4
C8 160pF  F4
C9 250pF F5
Cl10 110pF F4
» TH i
5
s Py giz 2(;(1)55 1Zl:4 The component numbers in
-~ cls TPk s this service sheet corres-
8{2 0523“5 55 pom@ with those u;ed n th,e
250p! 5 recetver  manufacturer’s
= R20 : C18 0-02uF E4 .
A R16 : 8%3 o‘ogﬁg 1}3: service manual,
N
' g & imE o
12 5
X2 C23 50uF  F4
C24 0-25uF F5
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