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PREFACE

This Technical Manual is intended to ensure satisfactory operation
of Marconi equipment over its working life, It is intended for
use by skilled technicians who have had adequate basic training

in this general type of equipment, and does not aim to provide
information for basic training, This type of information is only
included where new or complicated techniques are used., Those
sections dealing with dey to day operation are, however, specially
written with the needs znd experience of operating staff in mind,

Marconi Technical Manuals are divided into two parts, Part 1l
includes the technical description of the equipment; Part 2 covers
operation and maintenance, The parts are divided into chapters;
each chapter is sub-divided into numbered paragraphs, Illustrations
and circuit diagrams are normally located at the end of the chapter
to which they relate., Each manual includes consolidated lists of
those parts which are replaceable in the event of failure, These
lists, which are cross-referred to the individual diagrams, define
gach part fully in terms of a Marconi part reference number and,
where known, a NATO stock number, It is emphasizod that, where a
Vol, 3 to the A.P, exists, the consolidated parts lists in this
Vol, 1 are not to be used for ordering spares, The Vol, 3 is
authoritative and the necessary Vol, 3 information must be quoted
when ordering replacement parts,

This manual includes an amendment record sheet, Amendments will
normally be by issue of replacement pages and drawings, On
these, changes in the text will be indicated by means of a heavy
line in the margin alongside the amended material.

The equipment covered by this manual is subject to modification
control, The Modification State of the Equipment sheet defines
the modification zones into which the equipment is divided, and
shows the modification state of each zone to which the manual
relates, Modification Summaries for each Modification Zone are
to be found in the following pages. These are provided for
irformation only,

A.P,116E-0232-1
A.L,10 Sep '71
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LIST 1

Fundamental differences between Marconi HS,71 series transmitters
in use with the R.A.F.

A.M. Ref.|RAF Type|Marconi|Marconi Identity Remarks
No. No. Type
10D/20487| T15086 HST1 w50659 Ed.A Original HS71 transmitter, modified to
720 modified to incorporate additional fan in Rectifier
le59n0n WQ13379 Ed.A |and Control Unit. Output: 600 ohms.
¢ Coverage: 4-27/5 Mc/s.
10D/20468| T10197 HST71 WQ12937 Ed.A |Similar to 10D/20487, but with 50 ohm
PRE-FT3 modified to output.
WwQ13397 Ed. A
10D/22730| T10197A | HS71 WQ12937 Ed.B |Same transmitter as 10D/20468, but de-
InTL g rived from different units during manu-
facture. Incorporates RMC Modifications
No.5661 (remote monitoring of feeder
conditions) and No.6272 (improved pro-
tection of individual valves).
10D/22765| T10197B | HS71A WQ12940 Ed.A |Same as 10D/20487, but covers 2.5 to 20
823-7 47 Mc/s. Incorporates RMC Modification
No. 6273 (improved protection of indivi-
dual valves).
10D/23679{ T15086A | HS71/1| W53269 Ed.B Improved version of 10D/20487, but
Qg v 50 ohm output.
LIST 2
List of Units

This list supplements List 1 by showing how the differences between
the various transmitters affect the unit identities.

Marconi Unit Type Nos.

Transmitter Rectifier and RF Unit

Identity Control Unit Mixer 4th & 5th Output

LH RH LH RH Unit R.F. Amp. Unit

10D/20487 39288 3929A 3930A 3931a 3932C 3933C 3976A
T15086

10D/20468 " " " 3931B " " "
T10197

10D/22730 1" " 1" " 7" 17" "
T10197A

10D/22765 " 39298 3930C 3931cC 5640B 3933E 3976B
T10197B

10D/23679 3928D 3929M 3930K 3931E 3932D 3933G 3976E
T15086A

T - o

37204
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MODIFICATION STATE OF THE EQUIPMENT

Nodification Record Labels ure fitted to the units of the equip-
nent listed below. Embodiment of a modification is indicated by ocorin
tarcugh the relevant number on the uppropriate lubel.

¢

The amendnent state of this manual is related to the modification
~tute of the =guipment. To ensure thut this relatiouship nay be de-
ternined at any time, the following table is re-icsued with successive
a.enarents to the rnanual.

it Unit or Sub-Urit Mraificution otate of Urnit or Sub-Unit
Ne . Title kelated to w.endment State of Manual
A Control, Transmitter
10K/5820-99-2016 2o

Control Transmitter
B | 10L/5820-99-933-2202 313

Control, Power Supply
C | Type 830/1 619
101./5820-99-933-2163%

Control, Power Supply

D | Type 830/2 5|8
10L/5820-99-933-2203
Power Supply
E 10K/5820-59-971-7o78 {1
Power Supply Type S62/1
F 110K/5820-99-933-2178 313
Power Supply Type S62/2
G | 10K/5820~99~933-2171 313
n Pcwer Supply Type S65/1
10K/5820-99-933-2915 14
3 Radio F;equency Unit
Type S3/1
185 /5830-99-933-2175 T

Radio Frequency Unit

Type, 33/2

1887583629993 3-2150
Radio Frequency Unit
L | Type 53/3 3|3
10D/5820=99=933-2204
Radio Frequency Unit
M | Type SL/2 8|8
10D/5820-99=933-222,
Radio Frequency Unit

N | Type SL/3 kL
10D/5820~99-933-2205
Amendment State ic p2
of Marmal
AP 1167-0232-1 M.S.1

AL 12, Sep 75



MODIF1CATION STATE (Continued)

Urnit Unit or Sub-Unit Modification state of Unit or Sub-Unit
No. |. Title Related to Amendment State of Manual
Radio Frequency Unit
P Type Sh/l 1040
10D/5820-99-933-2176
Radio Frequency Unit
Q Type SL/5 &l 8
1CD/5820-99-933-2917
Radio Frequency Unit
r | 10D/5820-99-195-485L 0| ©
Radio Frequency Unit
s | 10D/5820-99-965-1465 7T
Mixer Stage frequency
7 | Type SL/1 3] 3
10D/5820-99-933-2185
Mixer Stage Frequency
U | Type SL/L 2|2
10D/5820-99-933-2161
Mixer Stage Frequency
Type 6 2f 2
V| B985 00-033-2006
Mixer Stage Frequency
W 1CD/5820~99-971-2015 212
Mixer Stage Frequency -
X 10D,/5820~99-222~3832 0|0
Amplifier, R.F. 4
Y 1CD/5820-99-971-2018 L
- Amplifier, R.F, 37/2
Z | 10D/5820-99-933-2207 2)2
Amplifier, R.F, 37/L
AA | 10D/5820-99-933-2162 4 b
Amendment oState
of Manual 10h2
M.S.2 AP 116E-0232-1

AL 12, Sep T5




MODIFICATION SUMMARY

CONTROL, TRANSMITTER
5820-99-971-2016

A Summary of modifications to the above is given below, This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason
1 Mods, 7494, 9102, 9103 or 9105, To record
Addition of NATO Identification and Reference
Modification Record labels, Identities and
Mod, Strike-offs,
2 Mcd, 9784, Introduction of variable To reduce

bias resistors and back-fire
irdicators for the CV2518 valves

maintenance time

A,P.116E-0232-1
AL.10 Sep '71



MODIFICATION SUMMARY

CONTROL TRANSMITTER
5820-99-933-2202

A Summary of modifications to the above is given below., This summary
is provided for informaticn only, and does NOT constitute an authority

to demand modification <i.s where the equipment held has not been
modified,

Mod,
Strike-off Summary of Modification Reason
1 Mecd, No, 9104 adds Identification and To record
Modification Record labels, Reference
Identities and
Mod, Strike-off's.
2 Mod, No, Y784 introduces variable To reduce
bias resistors and back-fire maintenance time,
indicators for the CV2518 valves.,
3 Mod. No, 1997 incorporates additional To reduce trans-
audio alarm facilities., mitter outage
time,

A .P.116E-0232-1
AJL,10 Sep '71



A Summary of modifications to the above is given below.
is provided for information only, and does NOT constitute an authority

MODIFICATTON SUMMARY

CONTROL POWER SUPPLY
TYPE S30/1
5820~-99-933-2163

This summary

to demand modification kits where the equipment held has not been

modified.
Mod. Summary of Modification Reason
Strike-off

1 Mod. 6273. Removal of h.t. overload| To improve
relays. individual wvalve

protection.

2 Mod. 6616. General circuit improve-| To improve
ments. performance.

3 Mods. ThoL, 9102, 9103 or 9105. To record
Addition of NATO Identification Reference
and Modification Record Labels. Identities and

Mod. Strike-offs.

L Mod. 8628. Modifications to enable | To improve
BR.191 and BR.191B wvalves to be performance.
replaced by CV8730 valves.

5 Mod. 0108. Repositioning of metal To facilitate
rectifier MR1. servicing

6 Mod. 9784. Introduction of variabld To reduce
bias resistors and back-fire maintenance time,
indicators.

"{ -

8 Mod. A.3977. TFitting, on failure, Bearing seizure has
of a replacement type fan assembly caused burn out of
having ball bearings and access for fan assembly used
external lubrication. for air cooling

of control power
supply cabinet.

9 Mod. A.L7L4. Replacement 014 type
contactor. unobtainable.

AP 116E-0232-1

AL 12, Sep 75




MOD T TCATEON SUMMARY

CONTROL POWER SUPPLY
TYPE S30/2
5820-99-933-2203

A Summary of modifications to the above is given below. This summary
is provided for information oniy, and does NOT constitute an authority
tv demand modification kits where the equipment held has not been
modil fed.
Mod . Summary of Modification Reason
Strike-of [
1 Mod. 6616. General circuit To improve
improvements. performance.
2 Mod. 910k. Addition of NATO To record
Identification and Modification Reference
Record labels. Identities and
Mod. Strike-offs.
3 Mod. 0108. Repositioning of To facilitate
metal rectifier MRI. servicing.
L Mod. 9784. Introduction of To reduce
variable bias resistors and back- maintenance
fire indicators. time.
5 Mod. 0587. Transfer meters to To facilitate
forward-sloping meter panels. ease of
observation
when tuning.
6 -
T Mod. A.3977. Fitting, on failure, Bearing seizure
of a replacement type fan assenmbly has caused burn
having ball bearings and access out of motor of
for external lubrication. fan assembly used
for air cooling of
control power
supply circuit.
8 Mod. A. L47Lh4. Replacement 014 type
contactor. unobtainable.
i
AP 116E-0232-1 D

AL 12, Sep T5




MODIFICATION SUMMARY

AMPLIFIER, RADIO FREQUENCY TYPE §37/2
5820-99-933-2207

A Summary of modifications to the above is given below. This summary
is provided for information only, and does NOT constitute an authority

to demand modification kits where the equipment held has not been
modif'ied,

Mod.
Strike-off Summary of Modification Reason
1 Mod. 6616, General circuit improve- Improvement in
ments, performance,
2 Mod, 9104, Addition of NATO To record
Identification and Modification Reference
labels,

Jdentities and
Mod, Strike-offs.

A.P,116E-0232-1
AL, 10 Sep '71



MODIFICATION SUMMARY

POWER SUPPLY
5820-99-971-7078

A Summary of modifications to the above is given below, This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been
moaified,

¥od,

Strike-off Summary of Modification Reason

Mod, 7494, 9102, 9103 or 9105, To record Reference
Addition of NATO Identification

Identities and Mod,
and Modification Record labels, Strike-off's.

A P116E-0232-1
AL,O Sep '71



MODIFICATION SUMMARY

POWER SUPPLY TYPE S62/1
5820-99-933-2178

A Summary of modifications to the above is given below. This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason
1 Mod, 6616, General circuit improve=- Improvement in
ments, performance.
2 Mods. 7494, 9102, 9103 or 9105, To record
Addition of NATO Identification and Reference
Modification Record labels, Identities and
Mod, Strike-offs,
3 Mod, 9784, Introduction of variable To reduce
bias resistors and back-fire maintenance time.
indicators.
A, P,116E-0232~1
AL,JO Sep '71



MODIFICATION SUMMARY

POWER SUPPLY TYPE S62/2
5820-99-933-2171

A Summary of modifications to the above is given below., This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified.,
Mod,
Strike-off Summary of Modification Reason

1 Mod., 6616. General circuit improve- To improve
ments, performance,

2 Mod, 9104, Addition of NATO To record
Identification and Modification Record | Reference
labels, Identities and

Mod, Strike-offs.

3 Mod, 9784, Introduction of variable To reduce

bias resistors and back-fire
indicators,

maintenance time,

A.P,116E-0232-1
AL,10 Sep '71




MODIFICATION SUMMARY

POWER SUPPLY TYPE S65/1
5820-99-933-2915

A Summary of modifications to the apove is given below, This summary
is provided for inforwmation only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod.
Strike-off Summary of Modification Reason
1 Mod., 9104, Addition of NATO Identifi- | To record

cation and Modification Record labels

Reference
Identities and
Mod, Strike-offs.

A.P.,116E-0232-1
AL, 10 Sep '71




A Summary of modifications to the above is given below,

MODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE S3/1
5820-99-933-2175

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod.
Strike-off Summary of Modification Reason
1 Mod. 6564, Various mods. to front To provide .
panels, air filter, flexible ducting greater protection
and fan, against over-
heating and dust
infiltration,
2 Mod, 6616, General circuit improve- To improve
ments, performance,
3 Mod, 6756, Transfers meters to forward |To facilitate ease
sloping meter panel of observation
during tuning.
4 Mod, 9102 or 9105, Addition of NATO To record
Tdentification and Modification Record Reference
labels, Identities and
Mod, Strike-offs,
5 Mod, 8628, BR.191 valves replaced by Improvement in
ACT,70 valves. performance,
6 Mod. 8283, Fits new spring contacts To eliminate
and larger diameter drive wheel to burning of
stages 6 and 7 tuning coils, contacts,
7 Mod, ©284, Introduced more positive To prevent

fixing for end stops and face plates
of tuning controls.

sparking and
deterioration of
tuning coils due
to overriding.

A.P.116E-0232-1
A.L.10 Sep '71




A Sumcary of modifications to the above 1s given below,

MODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE S3/2
5820-99-933-2159

This summary

is provided for information only, and does KOT constitute an authority
to demand modification kits where the equipment held has not been

rmocdified.

Xod,
trike-off

Summary of Modification

Reason

1

Mod. 6564, Various mods. to front
panels, air filter, flexible ducting
and fan,

Mod. 6616. General circuit improve-
ments,
Mod., 6756. Transfers meters to forward

sloping meter panel,

Mod, 9103, Addition of NATO
Identification and Modification Record
labels,

Mod, 8628. BR.191 valves replaced by
ACT .70 valves.
Mod, 8283, TFits new spring contacts

and larger diameter drive wheel to
stages 6 and 7 tuning coils.

To provide
greater protection
against over-
heating and dust
infiltration,

To improve
performance,

To facilitate
ease of observa-
tion during
tuning.

To record
Reference
Tdentities and
Mod, Strike-offs.

Improvement in
performance,

To eliminate
burning of
contacts.,

b

P, 116E-0232-1
L.,10 Sep '71




MODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE S3/3
5820-99-933-220L

A Summary of modifications to the above is given below, This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason
1 Mod, 6616, General circuit improve- To improve
ments, performance,
2 Mod, 9104, Addition of NATO To record
Identif'ication and Modification Record Reference
labels, Tdentities and
wmed, Strike-offs,
3 Mod, 0587. Transfers meters to forward

sloping meter panels,

To facilitate
ease of
observation when
tuning.,

A.P,116E-0232-1
AL,10 Sep '71




A Summary of modifications to the above is given below,

MODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE 4/2
5820-99-933-222L

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason

1 Mod, 5359, Provides additional r.f. To operate
output. frequency measuring

equipment in con-
trol console,

2 Mod, 6564, Various mods. to front To provide greater
panels, air filter, flexible ducting protection against
and fan, overheating and

) dust infiltration,

3 Mod., 6616, General circuit improve- Improvement in
ments, performance,

L Mod, 6756, Transfers meters to forward| To facilitate
sloping panels, observation while

tuning.

5 Mod, 9102, Addition of NATO To record
Tdentification and Modification Reference
Record labels, Identities and

Mod, Strike-offs.

6 Mod., 8628, BR.191B valves replaced by | Improvement in
ACT,70 valves. performance,

7 Mod. 8283, Fits new spring contacts To eliminate
and larger diameter drive wheel to burning of contacts,
stages 6 and 7 turing coils.

8 Mod. 8284. Introduced more positive

fixing for end stops and face plates
of tuning controls,

To prevent sparking
and deterioration
of tuning coils due
to overriding.

A
A

P
.L

116E-0232-1
10 Sep '71



A Summary of modifications to the above is given below,

MODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE S4/3

5820-99-953-2205

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason
1 Mod, 6616, General circuit improve- Improvement in
ments, performance,
2 Mod, 9104, Addition of NATO To record
Identification and Modification Reference
Record labels, Identities and
Mod. Strike-offs,
3 Mod., 9141, Provision of additional To operate
r.f'. output, frequency
measuring equip-
ment in control
console,
4 Mod, 0587, Transfers meters to forward | To facilitate
sloping panels. observation during
tuning,
- Mod. 0496, Converts this unit into
R.F. Unit 5820-99-195-485..,
A,P.116E-0232-1
AL.1I0 Sep '71



A Summary of modifications to the above is given below,

V.ODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE Si/k
5820-99-933-2176

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

meodified.
Mod.
Strike-off Summary of Modification Reason

1 Mod, 6564, Various mods., to front To provide greater
panels, air filter, flexible ducting protection against
and fan, overheating and

dust infiltration.

2 Mod, 6616, Gereral circuit Tc improve
improvemonts . performance .

3 Mod, 6756, Transfers meters to forward | To facilitate
sloping meter panels. observation duriug

tuning.

L Mod, 7311, Rearranged connection To obviate
between tops of V6 and V7, possibility of

flashovers,

5 Mcd, 9105, Addition of NATO To record
Identification and Modification Reference
Record labels, Identities and

M:a. Strike-offs,

6 Mcd, 8628, BR,191B valves replaced by |Improvement in
ACT,.7C valves, performaunce,

7 Mod. 8283, Fits new spring contacts To eliminate
and larger diameter driving wheel to burning of
stages 6 and 7 tuning coils. contacts,

8 Mod, 8284, Introduced more positive Te prevent sparking
fixing for end stops and face plates ard deterioration
of tuning coils, of tuning coils due

to overriding,

9 - -

10 Mod. 9143, Provision of «dditionazl To operate
r.f'. output, requerncy measuring
equipment in con-
trol concole,
A.P,116E-0232-1
AL,10 Sep '71



A Summary of modifications to the above is given below,

MODIFICATION SUMMARY

RADIO FREQUENCY UNIT TYPE S4/5

5820-99-933-2917

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been
modified,

Mcod.,

Strike-off

Summary of Modification

Reason

1 Mod, 6564, Various mods. to front To provide greater
panels, air filter, flexible ducting protection against
and fan, overheating and

dust infiltration,

2 Mod, 6616, General circuit improve- Improvement in
ments, performance.

3 Mod, 6756, Transfers meters to forward | To facilitate
sloping panels, observation while

tuning,

L Mod, 7311. Rearranged connections To obviate
between tops of valves V6 and V7. possibility of

flashovers,

5 Mod, 9103, Addition of NATO To record Reference
Identification and Modification Identities and
Record labels, Mod, Strike-offs,

6 Mod. 8628, BR,191B valves replaced Improvement in
by ACT,70s. performance.

7 Mod. 8283, New spring contacts and To eliminate
drive wheel fitted to stages 6 and 7 burning of
tuning coils, contacts,

8 Mod. 9142, Provision of additional To operate
r.f. output. frequency measuring

equipment in con-
trol console,
A.P,116E-0232-1
AL,10 Sep '71




A Summary of modifications to the above is given below.

MODIFICATION SUMMARY

RADIO FREQUENCY UNIT
5820-99~956~1465

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified.
Mod.
Strike-off Summary of Modification Reason

1 Mod, 6564, Various mods,., to front To provide greater
panels, air filter, flexible ducting protection against
and fan, overheating and

dust infiltration,

2 Mod, 6616, General circuit improve- Improvement in
ments, performance,

3 Mod, 6756. Transfers meters to forward | To facilitate
sloping panels, observation during

tuning.,

4 Mod, 7494, Addition of NATO To record Reference
Identification and Modification Identities and
Record labels, Mod, Strike-offs,

5 Mod, 8628, BR,191B valves replaced by | Improvement in
ACT,70s, performance,

6 Mod, 8283, New spring contacts and To eliminate
drive wheel fitted to stages 6 and 7 burning of con-
coils, tacts,

7 Mod, 8284, Provision of additional

r.f. output

To operate
frequency measuring
equipment in
control console.

A.P,116E-0232-1
AL,10 Sep '71




MODIFICATION SUMMARY

MIXER STAGE FREQUENCY TYPE S4/1

5820-99-933-2185

A Summary of modifications to the above is given below, This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod.
Strike-off Summary of Modification Reason

1 Mod, 6616, General circuit improve- Improvement in
ments, performance,

2 Mod, 7494, Addition of NATO To record Reference
Identification and Modification Identities and
labels, Mod, Strike-offs,

3 Mod. 0588, Provision of R.F, Filters

i Mixer Unit power leads

Improvement in
performance,

A P,116E-0232-1
A, L.1I0 Sep '71



MODIFICATION SUMMARY

MIXER STAGE FREQUENCY TYPE S/
5820-99-933-2161

A Summary of modifications to the above is given below, This summary
is provided for information only, and does NOT constitute an authority

to demand modification kits where the equipment held has not been
modified,

Mod.
Strike-off Summary of Modification Reason
1 Mod, 6616, General Circuit improve- Improvement in
ments, performance,
2 Mod, 9103, Addition of NATO To record
Identification and Modification Reference
labels, Identities and

Mod, Strike-offs.,

A ,P,116E-0232-1
A.L.10 Sep '71



MODIFICATION SUMMARY

MIXER STAGE FREQUENCY TYPE S4/6

5820-99-933-2206

A Summary of modifications to the above is given below, This summary
is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason

1 Mod, 6616, General circuit improve- Improvement in
ments, performance,

2 Mod, 9104, Addition of NATO To rccord
Tdentification and Modification Reference
labels, Identities and

Mod, Strike-offs,
A P,116E-0232-1
A.L,10 Sep '71



A Summary of modifications to the above is given below,

MODIFICATION SUMMARY

MIXER STAGE FREQUENCY
5820-99-971-2015

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod,
Strike-off Summary of Modification Reason
1 Mod, 6616, General circuit improve- Improvement in
ments, performance,
2 Mod, 9102 or 9105, Addition of NATO To record
Identification and Modification Reference

labels,

Identities and
Mod, Strike-offs)|

A.P,116E-0232-1
AL,10 Sep '71



A Summary of modifications to the above is given below.

MODIFICATION SUMMARY

AVPLIFIER, RADIO FREQUENCY
5820-99-971-2018

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified,
Mod.
Strike-off Summary of Modification Reason
1 Mod, 6564, Various mods,., to front To provide
panels, air filter, flexible greater
ducting and fan, protection
against over-
heating and
dust infiltration
2 Mod, 6566, Circuit mods, To enable
internal and
external drive
levels to be
set at input
to stage 4 r.f,
amplifier,
3 Mod, 6616, General circuit improve- Improvement in
ments, performance,
N Mods. 7494, 9102 or 9105, Addition of | To record

NATO Identification and Modification
labels.

Reference
Tdentities and

Mod, Strike-offs,.

A.P.116E-0232-1
AL.1I0 Sep '71




A Summary of modifications to the above is given below,

MODIFICATION SUMMARY

AMPLIFIER, RADIO FREQUENCY TYPE S37/4

5820-99-933-2162

This summary

is provided for information only, and does NOT constitute an authority
to demand modification kits where the equipment held has not been

modified.
Mod.
Strike=-off Summary of Modification Reason

1 Mod, 6564, Various mods, to front To provide

panels, air filter, flexible ducting greater

and fan, protection
against over-
heating and dust
infiltration,

2 Mod. 6566, Various circuit mods. To erable
internal and
external drive
levels to be
set at input to
stage 4 r.f,
amplifier,

3 Mod, 6616, General circuit improve- Improvement in

ments, performance,

L Mod, 9103, Addition of NATO To record

Identification and Modification Reference

labels.

Tdentifies and
Mod, Strike-offs.)

A.P,116E-0232-1
A.L.10 Sep 'T71



9 kW H.F, I.S,B. TRANSMITTERS
TYPES HS71, HS71A
AND HS71/1

1 INTRODUCTION

This Air Publication, together with Supplements 1 to 4, covers the
HS71 series of transmitters shown in List 1 inside the front cover.
Minor differences between the basic HS71 transmitter and its variants
are dealt with in the text of the main handbook; where the differences
are large, reference is made to the appropriate supplement.

The Types HS71, HS71/1 and HS71/A transmitters are general purpose
transmitters for use in the frequency range 2.5-27.5 Mc/s.

—

External units are used to provide the drive and service of opera-
tion. Drive frequencies are normally supplied by Type HD21 Crystal
Drive Units.

For F.S5.K. or F.S5. Diplex services these would normally be used in
conjunction with a Type HD20 F.S.K. Drive Assembly providing the neces-
sary keying and monitoring equipment. For F.S. Diplex operation the
Type HD61B Frequency Shift Diplex Equipment may also be employed. In
this case the drive output is at radiated frequency and the HD21l Crystal
Drive Units are not required.

For i.s.b. operation the Crystal Drives may be used with either
Type HD51 or Type I.S.B. Drive Equipments.

The frequency range is covered without external change of coils
etc., and the transmitter may be tuned to any of six frequencies without
adjustment of the crystal oscillator equipment after the initial setting
up, by using the six HD2ls contained in the HD20 cabinet.

Air cooling is provided for the R.F. Cabinets by a fan mounted
externally via an air duct mounted on the cabinet roof.

A comprehensive system of interlocks is provided in the transmitter
to safeguard the operating personnel and to ensure correct operating
procedure to prevent damage to the transmitter when either switching on
or off.

The provision for remote control ON/OFF switching is no longer
used but can readily be restored to its pre-modification state by
reference to A.P.292Z2E, Vol.2.

An envelope correction circuit is fitted to minimise i.s.Db.
distortion by the transmitter.

AP.116E-0232-1
A.L.9, Feb.1971



2  TECHNICAL SUMMARY
2.1 SALIENT FEATURES

Types of service available (a) C.W. Telegraphy ON/OFF keyirg
with optional anti-~fading
Frequency Modulation (A1 & F2).
(b) Prequency Shift Telegraphy (F1).
§c; Independent Sideband (A3b).
d) D.S.B. Telephony, Low Power (A3).

NOTE: To provide services (a) and (b) the Type HD22 Keying Unit qf a
Type HD61B Frequency Shift Diplex Equipment is used. For
services (c) and (d), the Type HD51 I.S.B. Drive or a Type SSD2
Single Sldeband Generating Egqulpment is used.

Power Supply = 380-440V three-phase, four wire
a.c. 50 or 60 ¢/s.
Voltages regulation 6.
Frequency Tolerance *2.5).

*

NOTE: The Fan supplied will differ according to customer's require-
ments dus to the input voltage and will be either for voltages
between 380-420V or 400-440V.

Power Consumption C.W: 21 kW on Mark, at 75 kW output
to 10 kW on Space.

F.S5.K: 21 kW at 75 kW output.
I.5.B. 18 kW with two-tone modu-
lation at 10 kW p.e.p.
10 kW with -26 dB carrier
only.
Control Local
additional Remote ON/OFF switching is no longer used.
Overall Dimensions Height Width Depth
7 £t 6 in 10 f£t 6in 4 ft 4 in
(2.28m) (3.22m) (1.32m)
Feeder Impedance See List 1 2/1 maximum S.W.T.

inside cover 20082 or 75R can be provided using
an external wide band transformer.

Cooling By external Fan.

2.2 PERFORMANCE

Frequency range Lk to 27.5 Mc/s (HS71 and HS71/1),
2.5-20 Mc/s (HS71A)

AP.116E-0232-1
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Power output to Feeder

Non-linear Distortion

Harmonic Radiation

Transmitter Bandwidth

R.F. input levels

Noise Level and Spurious
Radiation

Pilot Carrier Compression

D.S.B. Distortion

D.S.B. Frequency response

AP.116E-0252-1
A.L.6 Apr- .67

(2) 9-10 kW p.e.p. on i.s.b. (A3Db)

(b) 6-7 kW on c.w. on/off tele-
graphy (Al & F2) or f.s.k.(fl)
(using i.s.b. loading).

(¢) 7-7. KW on c.w. on/off tele-
graphy (Al & F2 or f.s.k.(f1)
(using optimum ]Odding)-

(d)  3.5-) kW carrier on low level
d.s.b. telephony.

Third order intermodulution product:
to be not greater than -5 dB rela-
tive to elther of two equal test
tones, at any power level of up to
full p.e.p.

Less than 200 mW, in cccordance
with Atlantic City regulatlions.

Level within #¥0.5 dB to 6 ke¢/s
relative to carrier frecquency.

Nominal 0.1 watt from primary drive,
and 0.25 watt from i.s.b. or keyed
telegraph drive at 5.1 Mc/s (HS71
and HS71/1) and 3.1 and 6.2 Mc/s or
2.1 Mc/s (HS71A)

(a) Individual components in band
200 ¢/s either side of the
carrier to be less than -350 dB
relative to the carrier for
carrier levels up to -16 dB
relative to p.e.p.

(b) All components of a single tone
up to -6 dB relative to p.c.p.
are less than -50 dB relatlive
to p.e.p.

Less thun 1 dB for any level of
signal frequency signal up to -6 dB
below peak sideband power.

Less thuan 10/ measured at 80. modu-
lation depth (including 2. of D.S.B.
Drive Unit).

Less than 2, dB from 200-3500 c/s
measured at 604 modulation depth
(including *2 dB of D.S.B. Drive
Unit).



HS71 Transmitters

3 EQUIPMENT LIST

See List 2 at front of handbook

Table 1
VALVE LIST
Valve Type Unit
Commercial Services | Rect. and R.F. R.F. Mixer |Total
Control Stages 1-6 | Stage 7

7 cv138 7 7

cv7L7™ 2 2
5B255M Cv39l 2 2
5B254M CV.28 2 2
STV280/80™* 1 1
N77 CV136 2 2
C1112 or
QY4250 Cv2131 2 2
s o |- | ;
GXU2 Ccva518 6 6
VR75/40 CV3798 1 wse| &

CV4014 2 2

Total 10 5 2 13 30

*4as CV378 **5Tv280/80/S in HS71/1 ¥ See Supp.s, Sect.6.l

An abridged valve duta 1list is given in Section 11.

AP.116E-0252-1
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4  GENERAL DESCRIPTION

4.1 LAYOUT OF EQUIPMENT

The transmitters consist of four cabinets mounted side by side on
a wooden plinth. The cubicles are bolted together and have an air duct
fitted to the roofs of the two control cabinets. A suction fan, usually
mounted in a fan room, extracts the warm air from the bottom of the r.f.
cabinets via the air duct between the second and third cabinets.

Usually found on the transmitting hall wall behind the transmitter
is the wall isolator which controls the power supply to the transmitter.

Connection to and from the transmitter and between cabinets is made
via plugs, sockets and tagboards in the cabinet roofs.

4.1,1 Unit Identification
Layout Diagram: Fig.6 (HS71/1: Fig.6A)

The four cubicles comprise two rectifier and control units on the
left and two Radio Frequency Units on the right. The cabinets will be
identified throughout this handbook as the rectifier and control unit
left-hand (R.C.U. L.H.) or right-hand (R.C.U. R.H.) and the Radio
frequency and left-hand (R.F. Unit L.H.) or right-hand (R.F. Unit R.H.).

4.2 CONTROLS

The main controls on this transmitter are on the front panels of
the various sub-units and on the top of the Mixer Unit chassis; there-
fore the following list has been sub-divided into front panel and chassi
controls for each sub-unit.

4.2,1 Rectifier and Contrel Unit (L.H,)

Front
MAINS ISOLATOR switch SWA
H.T. EARTHING switch SWB
H.T. INTERLOCK switch SWP

4.2,2 Rectifier and Control Unit (R.H.)
Front

Control Panel

START switch SWC

STOP switch SWD

H.T. ON switch SWE

H.T. OFF & RESET switch SWF

LOCAL/REMOTE switch SWG (No longer used.)
FREQUENCY switch SWL and SWM
MANUAL/AUTO switch SWN

GRID CURRENT TRIP LEVEL control SWR (HS71/1 only)

AP.116E-0232-1
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Rheostat and Fuse Panel
A.C. VOLTMETER switch
H.T. VOLTS switch
STAGE 5, 6 & RECT. FILS
STAGE 7 FILS.

4.2.3 Radio Frequency Unit (L.H.)
Front

Top control panel
RANGE control
STAGE 5 H.T. INTERLOCK switch
STAGE 6 OUTPUT TUNE control

4th & 5th R.F. Amplifier
STAGE 5 TUNE
STAGE 5 NEUTRALISING
STAGE 4 TUNE
FEEDBACK
EXT. DRIVE LEVEL

Mixer Unit

Front
HG TUNE
MIXER TUNE
FHG Mc/s switch
HG METERING switch
MIXER & MONITOR METERING switch
fRAD Mc/s switch

SWH
SWJ
RV2, 3 & L
RV1

SWA, C & D
SWF
C6L4, SWM & SWP

115

c16

Cl, SWL & COIL TURRET

RV2

RV7 (HS71, HS71A) RV3 (HS71/1

C5, 1k, 25, 41 & 47
€55, 66, 82, 94 & 100
SWA

SWB

SWD

SWC

Function

Chassis
Title Circuit Ref.
MANUAL RVS
MANUAL/REMOTE SWF
BALANCE/NORMAL SWE

Bottom Control Panel

Front
STAGE 6 COUPLING
STAGE 6 OUTPUT TUNE
FIL. VOLTMETER SWITCH
AUX. VOLTMETER SWITCH

AP.116E-0232-1
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Mixer level control

Mixer level control selector
Switches off Stages 2 and 3
screen supply when balancing
the Mixer

L20
L19
SWJ
SWK



4.2.4 Radio Frequency Unit (R.H.)

Front

STAGE 7 INPUT TUNE

FEEDER TUNE

ST.7 & OUTPUT RANGE SWITCH
STAGE 7 ANODE TUNE

FEEDER COUPLING

REFIECTOMETER TEST PANEL

4.3 PRESET AND MISCELLANEOUS CONTROLS

4.3.1 Rectifier and Control Unit (L.H.

Rear

Stuge 6 filament supply
reversing switch

Stuge 6 filument supply
controls

L30

€89, €90 (HS71/1: C90 only)
SWN & SWP (HS71/1: SWN & SWR)

L25
L3

(HS?l/l oniy: see Supp.l,
Sect.le2.4)

)

SWiy

R22, R23 & R2Y

4.3.2 Rectifier and Control Unit (R.H.)

Rear
Stuge 5 filument supply
reversing switch
Stuge 5 fllument supply
controls
6.%V filument supply control

4.3.3 Radio Frequency Unit (L.H.)

Mixer Unit chassis

Title Circuit Ref.
AMPLIFIER RV,
RV3 RV3
RV1 RV1
C6% C65
1 RV6
2 RV7
P RVE
L RV9
5 RV10
6 RV11
STAGES 5/6 COUPLING €35

SWK

RS,
R2

Stage
Stage
Mixer
Mixer
Mixer
Mixer
Mixer
Mixer
Mixer
Mixer

V4/V5

RS9 and R10

Function

2 bias control
3 bilas control

balance control
balance control

level
level
level
level
level
level

control,
control,
control,
control,
control,
control,

frequency A
frequency B
frequeney C
frequency D
frequency E
frequency F

coupling (HS71/1 only).
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4.4 RECTIFIER AND CONTROL UNIT (L.H.)
Component Layout Fig.7.

On the front of this cubicle is mounted the Interlock Control Panel;
it comprises three switches; the H.T. Interlock (SWP), H.T. Earthing
(SWB) and the Mains Isolator (SWA) and eight locks and keys. Each key
fits in another lock associated with the cubicle doors and are set so
that when the doors are locked the key must be removed and placed in
position on the control panel and again locked before the three main
switches mounted above may be operated to switch the transmitter on.
Thus, when the transmitter is operating the doors are locked so that
operating personnel cannot obtain access without first switching off.

The keys are in two banks of four and are associated: one bank to
the Mains Isolator and one bank to the H.T. Earthing and H.T. Interlock
switches. This allows the Mains Isolator to be closed without the R.F.
Cubicle doors being shut, thus permitting the control and filament
voltages to be checked as described in Section 8.

A rear view of the cubicle is shown on the component layout with
its rear door removed. Mounted on the right-hand wall is the Stage 6
filament rectifier MR8, the Stage 7 bias rectifier MR7, the Stage 7 bias
smoothing capacitors Cl9 to €23, the Stage 7 bleeder resistors R21, the
Stage 6 filament polarity reversing switch SWQ, the Stage 7 bias trans-
former TR16 and the Stage 6 filament transformer input resistors R22,
R23 and R2,.

On the left-hand wall is mounted the 3-phase input terminal board
TB1l, various other tagboards TB1l, TB12 and TB13, and the input current
transformer TR18 and its shunt resistor R25. Also mounted on the wall,
in H371/1 only, is the main circuit breaker CBl.

In the base of the cabinet on the right are the Stage 7 bias smooth-
ing chokes L8 and L9, the Stage 6 filament 3-phase transformer TR17, and
on the left, the Stage 7 filament transformer TR3 and the Main H.T.
transformer TRS8.

4.4.1 Rectifier and Control Unit (R.H.)
Component Layout Fig.8 (HS71/1: Fig.8A)

This is the second cabinet from the left and contains various sub-—
units of the power and power control circuits. A cooling fan is mounted
on the cabinet roof.

The component layout shows a front panel view with the front door
removed. From this it can be seen that the cabinet consists of four
panels, including the meter panel, which is exposed when the door is
closed.

AP 116E-0232-1
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The top panel covered by the door is the contactor and relay panel

and details of the functions of the various contactors and relays are
given in Table 2.

Table 2

Relay or Function of Circults
Contactor

ILR Interlock Pilot Relay (HS71/1 only)

SpP Reflectometer trip.

CB Mains Overload trip (HS71/1 only)

OR H.T. Trip Relay

ST Start Contactor

FC Filaments=on Contactor

FD Time Delay Switch (filaments)

FF Fil. and Bias Contactor

LA Aux. H.T. Contactor

MC Main H.T. Contactor

Below the contactor panel is the control panel which is accessible
through the upcrture in the door when it is closed.

The bottom punel is the Rhecostat and Fuse Panel. This 1is made in
two puarts, one containing the fuses (see Table 5 Section 11.6) and the
other opcrating controls (see Section 4.2.2). These controls, as on the
control panel, are accessible when the door is closed, whereas the fuses
are covered und cannot be removed until the door has been opened,

i.e. when the transmitier has been switched off.

The meter panel cuarries three meters ana four variable resistors.
The meters are the A.C. VOLTS meter M1, the A.C. AMPS meter M2 and the
H.T. VOLTS meter Mj5. The A.C. VOLTS meter indicates the voltage of that
crire of the three incoming phases to which 1t is switched by the A.C.
VOLTMETER swilch SWH on the Rheostat and Fuse Panel: the other two meters
are permanently connected in the circuit. The four variable resistors
(RV11-1/) permit variation of grid bias on the last four amplifying stage:
in the transmitter without switching off.

A rear view of the cublicle is shown on the component layout with its
rcar door removed. Mounted behind the Meter Panel is a tray carrying all
the terminal bourds connecting cubicle 2 with cubicle 1, and a number of
components. These are the 6.3V heater transformer (TR2) and its input
limiting resistor (R2), the St.7 input limiting resistor (RA4) and Lhe
50V 3-phase rectificr (MR1). Below the tray is the bias smoothing
capacitor C350.

Below the tray on the right-hand wall are the main overload relays
CD~CF and their ussociated components.

Below the overlouad relays is a withdrawable panel holding the com-
ponents of the generul bias supply circuit and below this bias panel is
nounted the Aux H.T. (280V) Supply Panel, which is ulso withdrawuble.

AP 116E-0232-1
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On the left-hand wall below the tray are mounted the Stage 5 screen
potential divider and decoupler R17, R18, R19 and C8 respectively. The

connection of R19 depends on the final stage valve (see Information
Leaflet No.38).

Below these are the L kV rectifiers V1-6 and their heater trans-
formers TR9-14. These valves are filled with Xenon gas and will operate
satisfactorily over a wide range of temperature so that a long warming-
up period is not necessary.

The Stage 5 filament supply 3-phase rectifiers MR2 are mounted
velow TR9-1), and below the rectifiers are the TRL preset input resistors
(R8-10).

Mounted on the floor of the cabinet on the left-hand side is the H0OV
three-phase transformer (TR1), beside it the Stage 5 three-phase filament
transformer (TR4) and beside that the Stage 5 smoothing choke (L1) and
at the rear SWK, the Stage 5 polarity reversing switch. On the right-
hand side are the main H.T. smoothing capacitors C9, 10, 11, 24, 25 and
26, and at the rear the main H.T. smoothing choke L7.

405 R.F. Unit

Component Layout Figs.9, 10, 11 and 12 (HS71/1: Figs.9A, 10A, 11A,
12A). Control Layout Fig.6.

The R.F. Unit consists of 2 cubicles, the layout of which is shown
in Fig.9. The left-hand cubicle comprises the harmonic generator, mixer
and power amplifier Stages 1 to 6. The right-hand cubicle contains
Stage 7 and the aerial coupling circuit. The harmonic generator, mixer
and amplifier Stages 1, 2 and 3 are mounted in the Mixer Unit and the
amplifier Stages 4 and 5 are mounted in the L4th and 5th R.F. Amplifier
Unit.

Connections to and from external units and the power cabinets are
nmade via plugs, sockets and tagboards in the roofs of the cubicles. The
primary crystal oscillator drive input is fed in via SKB, the 3.1 Mc/s
signal via SKC and external drive via socket SKAC on the roof of the
R.F. Unit R.H.

From the rear it can be seen that both cubicles have internal rear
doors. The lower doors, which are interlocked to the filament supply,
cover the high power sections of the transmitter, i.e. the anode circuits
of Stages 6 and 7. The upper doors which are not interlocked cover the
cathode and filament circuits of Stages 6 and 7.

The right-hand cubicle also contains the Stage 6 OUTPUT CIRCUIT unit
from which Stage 7 is fed.

AP.116E-0232-1
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4.5.1 Mixer Unit
Component Layout Fig.13 (HS71/1: Fig.13B)

NOTE: If a type HD6IB Frequency Shift Diplex Equipment is used the Mixer
Unit is bypassed and will have no efifect on the transmitter signal,
although being an integral part of the transmitter it will still
Junction. If the transmitter is set to AUTO the wave indicator
Ltamps will light, as the FREQUENCY switch is operated, but these
will have no significance. The Monitor Frequency Changer is also
bypassed, but the monitor link on the front panel is used to feed
the monitor signals ut radinted frequency to the monitoring receiver

This ls a separate sub-unit, located In the middle of the left-hand
cublicle. 1t is mounted on runners to enuble it to be easily withdrawn
for maintenunce and luning. The unit contains the harmonic generator and
amplifier stages, the mixer stage, the first three stages of the radiated
frequency amplifiers and the monitor frequency changer.

The component layout shows that the unit is made up of 3 sections,
these are the Mixer Unit, the Monitor Frequency Changer and the Mixer
level controls. In the plan view the latter two units are shown at the
right-hand side of the Mixer Unit chassis; they are the front left-hand
section and the rear left-hand section respectively.

The two tuning assemblies shown on the plan view are the Harmonic
generator tuning capacitors C5, 14, 25, 41 & 47 on the right and the Mixer
and Amplifier Stuges 1, 2 and 3, tuning capacitors C65, 66, 82, 94 and
100 on the left.

On tlhe rear of the chassis is mounted a Ledex switch SWG, which is
operated by the FREQUENCY switch on the front of the R.C.U. (R.H.) and
selects the frequency to be operated by remote operation of a Ledex switch
in the Crystal Drive units. It also lights the frequency indicator lamps
on the control panel on the R.C.U. (R.H.).

Also on the rear of the chassis is the r.f. output plug SKQ, the Ledex
and indicator lamps plug PLP and the power input plug PLN. In HS71/1 an
r.fs filter is connected in the leads to PLN to exclude stray r.f. from
these low level stages.

On the top of the chassis are mounted the remainder of the plugs and
sockets, these are:-

Monitor Section Stage 4 Monitor output socket ShU
Stage 5 Monitor output socket SKV
Stuge 6 Monitor output socket (Hs71/1
only) SKW _
Stage 7 Monitor input/output socket SKW (SKY in
HS71/1)
Monitor output socket (3.1 Mc/s out) SKT
Monitor bypass socket (fRAD out) SKX

Mixer suppressor grid bias Section
Cryot ) Drive Selection Socket SKL

AP.116E-0252-1
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HG & Mixer Section

At the rear; the DRIVE INPUT socket SKS
In the middle; the HG INPUT socket SKR

Also on the top of the chassis are mounted some of the variable
controls and switches and all of the preset controls listed in Section

Le3.3.

The front panel controls are detailed in Section 4.2.3.
4.5.2 Amplifier Stages 4 and 5

Component Layout Fig.1l (HS71/1: Fig.11lA)

These stages are contained in a separate sub-unit mounted above the
Mixer Unit in the L.H. cubicle of the R.F. Unit. The unit is mounted on
runners and is withdrawable for adjustment purposes and is interlocked
mechanically with the STAGE 5 H.T. INTERLOCK switch (SWF) mounted on the
panel above this unit. (See Fig.6 or 6A.)

Figure 11 shows the complete layout of all components and replace-
able items listed in the component schedule.

Referring to the front view on this drawing Item 80 is the STAGE 5
TUNE control and Item 81 the STAGE 4 TUNE control. Five meters are
mounted between them and a list of their functions is given in Table 3.

Table 3
Meter Title
M1 STAGE 4 GRID PEAK VOLTS
M2 STAGE . ANODE CURRENT
M3 STAGE 5 GRID CURRENT
M STAGE 5 GRID PEAK VOLTS
M5 STAGE 5 CATHODE CURRENT

Under the meters are mounted the NEUTRALIZING control (C16) of Stage 5,
the FEEDBACK control, the EXT DRIVE LEVEL control and the drive input link

The plan view of the component layout shows, at the front, the Stage
5 anode tuning coil assembly (an end view of this is shown in Sketch 0).
In the back left-hand corner is the Stage 5 anode circuit range switch
(SWA) which is ganged to the RANGE switch control on the upper panel of
the R.F. Unit L.H.

The drive for the switch is fed by a coupling at the rear of the
unit. When returning the unit to its operating position after withdrawal,
care must be taken to ensure the couplings mate correctly.

The underside view of the component layout shows the Stage 4 tuning
turret in the front left-hand corner. Sketch P (L in HS71/1) shows it
removed from the equipment. The method of operation is that the tuning
control on the front panel drives a continuously variable capacitor C12
and at the same time turns the 6-coil turret (L5 to L10). C12 turns
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through its full capacity range 6 times, once for each inductor when they

are switched in parallel with it. Coil changing is done automatically, by
the mechanism in the end of the turret. Thus Stage 4 is tuned through the
complete frequency range of the transmitter by revolutions of one control.

The details of its mechanical operation is that the front panel con-
trol drives the capacitor shaft, which drives a slotted cam. The capa-
citor tunes a coil during the 180° from minimum to maximum capacity and
is switched out of circuit during the other 180°.

During this second 180° the slotted cam engages with one of the pro-
jections on the face of a small wheel fixed to the coil turret shaft and
turns it through 60°, thus bringing into circuit the next coil on the
turret.

A further cam operates during the second 180°, this cam operates an
H.T. OFF switch (SWL) which is in the H.T. interlock control circuit,
therefore no h.t. is applied to the turret or capacitor in this second
1800, while the coil changing is taking place.

The STAGE 5 TUNE control on the front panel turns L15, the tuning
soil. Refer to Sketch 0. When the coil turns an insulated jockey wheel

(Ref.85) advances a contact carriage (Ref.68) along the coil and electrical

contact with the inductor is made by four ball contacts on the contact
~arriage. For further information on HS71A see Supp.3, Section 3.5, and
on HS71/1. see Supp.t, Section 4.5.2.

4.5.3 Amplifier Stage 6
Component Layout Figs.9 and 10 (HS71/1: Figs.9A, 10A)

Stage 6 takes up most of the rear of the L.H. cubicle (see Fig.9).
Sketches C, D & E on Fig.1l0 show the layout of components around the Stage
“ yalve V5. The valve is supported by its anode cooling fin assembly
which fits into a cylinder at the top of the anode inductor structure
.aee Sketch C). On a level with the grid ring of the valve and surround-
ing the valve is an aluminium sheet which provides a second screen for
the valve; the first being the grid inside the valve. Mounted on the
sheet, which is hinged to facilitate fitting the valve, are the grid cir-
~uit components (shown in Sketch E). An air pressure switch is used in
HS71/1 only to trip the transmitter in the event of failure of the cooling
system (see Supp.k).

119 is the anode tuning inductor and is accessible through the lower
door in the cabinet (see also Sketch C). The tuning of this coil is much
vhe same as that of Stage 5, the inductor being turned by the handle on
the front panel (Ref.80 & 90 on Sheet 1). Once again as the inductor
turns, a jockey wheel causes the contact assembly (Ref.84) to move up or
doan the inductor; electrical contact is through the four ball contacts
on Ref.84.

In Sketch C the valve is shown in position. The anode connection is
made by sprung ball contacts (Ref.}S) which bear on a brass bush which is
-1zmped to the end of the inductor. The other end of the contact springs
are attached to the support into which the anode cooling fin structure
#its. An end view of the coil is shown in Sketch M and indicates the
~rrnesting ¢lamp and the arrangement of the mycalex supports on which the
nuil 1s wound.
|0 AP.116E-0232-1
. A.L.5 Apr. '67



Coupling from the anode inductor to the output circuit is made by the
inductor L20, assembled around L1i9. (Sketch C). Its position with rela-
tion to L19 is variable by a lead screw turned by STAGE 6 COUPLING control
The entire assembly can, if necessary, be removed from the cabinet.

To cover the frequency range of the transmitter, capacitors are
switched across the anode turning coil.

These capacitors are mounted on switch assembly SWC, see sketch B
on Fig.10 (HS71/1: Fig.10A). This switch assembly is chain driven by
the range control on the front panel, see Section 4.6.1. For further
information on HS71/A see Supp.3, Section 3.5.

4.5.4 Amplifier Stage 7
Component Layout Figs.9 and 12 (HS71/1: Figs.9A, 124)

The right-hand cubicle contains the whole of Stage 7 and the aerial
circuit. Stage 7, which is constructed in a manner similar to Stage 6,
utilizes the vacated spaces of the 4th and 5th R.F. Amplifier and Mixer
Units, by the inclusion in that position of the higher power aerial cir-
cuit. The front view of the transmitter shows that the cubicle has an
exposed meter panel and four panels normally covered by the door.

The meter panel contains three meters which are, from left to right,
the St.7 GRID CURRENT ammeter (M12), the St.7 CATHODE CURRENT ammeter
(M11) and the FEEDER INDICATOR (MloS.

The second panel contains the tuning controls for the cathode and
feeder circuits, the mechanical description of which is given in Section
L.6; it also contains the monitor link LKA, which selects for monitoring
either the input or output of Stage 7. This panel may be removed by un-
screwing the retaining screws two on either side of the panel and pulling
forward.

Removal of the panel reveals a chassis mounting C89 and C90, the
FEEDER TUNE (gas-dielectric) capacitors (C90 only in HS71/1). This
chassis, shown in Sketch J, can be removed from the cabinet only after
removal of the lower adjacent front panel.

Behind the third panel is the feeder tune sub-assembly, which on
removal of the top two front panels may be pulled forward along the angle
runners and removed from the cabinet (a detailed view is given in Sketch
K). For observation purposes this panel has a glass window in it.

The fourth panel when removed gives access to the cabinet cableform

and holds the STAGE 7 & OUTPUT RANGE SWITCH. This panel is removable by
unscrewing the retaining screws around its edge.

The bottom panel mounts the STAGE 7 ANODE TUNE control and the
FEEDER COUPLING control. The mechanical description of these controls is
given in Section 4.6. Removal of the panel reveals L31 and R21 in the
Stage 7 anode supply circuit.

As already stated the Stage 7 construction is similar to Stage 6,
there being two sections at the rear, an upper and a lower compartment.
The lower compartment is the Stage 7 anode assembly and is, with the
exception of the valve mounting, identical to the Stage 6 anode assembly.
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The valve mounting in this stage accepts the two valve anode fins instead
of the one in the case of Stage 6. The upper compartment is the Stage 7
low povier issembly and is similar to Stage 6 but is slightly larger lo
enuble the extra components, l.e. the Stage 7 input tune inductor L30,
and the Stage 7 cathode choke 1.5 etc., Lo be accommodated. In HS71/1

a Reflectometer Test Controls Unit, described in Supp.h, Section L.5.4.],
is used.

4.6 MECHANICAL DRIVES

This equipment uses mechanicual drives to most of the large components.
Most of them are stralghtforward couplings and gears driving single com-
ponents. The following section will list the components driven and give
a description of the method of driving.

4.6.1 R,F, Unit (L.H.) RANGE Control
Layout Diagram: Fig.2)

This control operates: SWA the range switch of Stage 5
SWC the runge switch of Stage 6
SWD the range switch of Stage 6 oulput circuit.

The control handle on the front panel drives these switches through
sprockets, chain-drives, couplings and gearbuxes. The layout of these
items 1s shown on Sketch A.

The chains and sprockets are accessible, in the case of the upper
three, by removal of the Stage 6 Output Circuit and in the case of the
lower two by removal of the cover plate above the FILAMENT INTERLOCK
switch on the cublcle rear panel.

NOTE: Only positions 2 to 5 qf the RANGE switch are used on the
HS71: all positions are used on the HS/1A.

4.6.2 FEEDER TUNE Control
Layout Diagrum: Fig.24.
This control drives SWP, SWM and C6!.

The transmission shaft from this control drives, through gears of
L:1 ratio, a cam which operates the microswitch SWM and the capacitor,
C6l, which has mounted on its shaft padder switch, SWP.

The conlrol and capacitor swing through an angle of 270°. The capa-
citor being a butterfly cupacitor turns from maximum to minimum capacity
in the first and third quadrants and from minimum to maximum capacity in
the second quadrant. During the second quadrant, the gear driven cam
first operates the microswitch SWM, switching off the main h.t. and then
SWP breaks contuact with the padder capacitors Co8 to C71, SWM operutes
again at the end of the quadrant enabling the h.t. to be switched on again.

The effect of operating this control from dial markings 0-100 (0-200
on HS71/1) is thut, for a third of the scale, C6) and padders C68 to C71
tune the feeder coupling inductors, in the second third of the scale the
padders are switched out, while no h.t. is on and tuning is not taking
place, and in the last third of the scale only C64 tunes the coupling
inductors.

AP, LI6E-02 121
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4. 6.3 STAGE 6 COUPLING Control

This control drives the lead screw which varies the position of LZ0
in relation to L19. A gearbox is mounted under the baseplate of the Stage
6 anode assembly and a transmission shaft from the 'Stage 6 Coupling'
handle drives the gears and these, in turn, turn the lead screw.

4.6.4 STAGE 6 TUNE

The drive from this control to the inductor L19 is similar to that
of the Stage 6 Coupling but the gears in the box turn the inductor and
not a lead screw (see Section 4.6.3).

4.6.,5 STAGE 5 NEUTRALIZING

The drive from the front panel for this control is through a flexible
coupling cable. It 1s clearly shown as Ref.79 on Fig.ll in the underside
view.

4.6,6 STAGE 7 INPUT TUNE Control

This control rotates the 'Cathode' inductor L30 via a gearbox mounted
above the inductor. Electrical connection to the inductor is via a roller
contact which is propelled by the action of the rotating coil.

4.,6.7 ST.7 & OUTPUT RANGE switch

This control drives the range switches SWN & SWP. The transmission
shaft of the control is coupled to a gearbox, which drives a vertical and
a horizontal shaft. The horizontal shaft drives SWN direct and the
vertical shaft is coupled to another gearbox which drives SWP.

4.6.8 STAGE 7 ANODE TUNE Control

This control drives a shaft coupled to a gearbox under the baseplate
of the anode inductor. This gearbox rotates the inductor L33 in a similar
manner to the Stage 6 tune control (see Section L.6..4).

4.6.9 STAGE 7 FEEDER COUPLING Control

This control drives coupling inductor L34 in a similar manner to
Stage 6 output coupling (see Section 4.6.3).

4.6,10 STAGE 7 FEEDER TUNE Control

This control drives through couplings a centre gear wheel which
drives two gear wheels on the spindles of C89 and C90 (€90 only in HS71/1)

4.7 AIR COOLING

The r.f. stages of the transmitter are air cooled by an air cooling
system originating in an external extractor fan. The fan is connected
via overhead ducting to the air inlet in the roof of the transmitter.

The two r.f. cubicles form two separate ducts from top to bottom,
joining the common duct at the base. The air then passes out via a
vertical duct between the two centre cubicles. Each cubicle is fitted
with an air filter on the rear facia panel. (For a description of the
filter see Section 11.7.)

AP.116E-0232-1 14A
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5 CIRCUIT DESCRIPTION GENERAL

5.1 RADIO FREQUENCY CIRCUITS (HS71 or HS71/1 only. For HSTIA
see Supp.3, Sections 1 and 2)

Block Diagram Fig.l.

The HS71 transmitter may be used as a transmitter or a power
amplifier. When used as a transmitter two signal inputs are applied to
the Mixer Unit from the external equipments. One is a 3.1 Mc/s signal
and the other the primary crystal drive frequency which is between
3.45 and 6.95 Mc/s depending on the frequency to be radiated (fRAD).
When used as an amplifier the drive at radiated frequency is applied to
the grid of stage 4 via an attenuator in the base of the 4th/S5th stage
R.F. Unit.

The 3.1 Mc/s and the crystal drive inputs are combined in the mixer
stage of the Mixer Unit to produce the necessary radiated frequency,
after the primary crystal drive frequency has been doubled or quadrupled
in the harmonic generator stages. The output of the mixer stage is
amplified by a seven stage power amplifier. The distortion factor of
this seven-stage amplifier is minimized by an envelope correction circuit
in the cathode circuit of Stage 5.

AP.116E-0232-1
14B A.L.5 Apr. '67



3.2 MONITORING

To facilitate correct operation of the transmitter provision is made
for feeding monitor signals via the monitor frequency changer, from the
mixer stage and stages 3, 4, 5 and 7, to the ISB drive unit for examina-
tion in a monitoring receiver. To do this, part of the signal required
to be checked is fed via U-links to the monitor frequency changer unit,
in the Mixer Unit and there combined with a part of the final frequency
output of the harmonic generator stages to be returned to a signal
suitable for feeding to the monitor unit in the drive rack (see Supp.3,
Section 3.6 for HS.71A). When using an external drive whose output is the
radiated frequency, the monitor signals are fed back at radiated fre-
guency using the by-pass link SKX, as the monitor frequency changer is
non-operative. :

5.3 POWER SUPPLIES
Block Diagram Fig.l.

All the various power supplies are derived, rectified and smoothed
in the rectifier and control units, the input supply being 380/4L0V at
50 or 60 ¢/s three phase AC (see Section 2 for power consumption).

The various HT and filament supply circuits are switched on and off
by a sequenced control circuit of relays and contactors. The sequence is
initiated by push button switches on the control panel for local opera—
tion and a switch on the remote control panel for remote operation.

The control circuits are energised by a 50V DC supply, the positive
side of which is earthed. This supply is switched by the mains isolator
switch and produced by a conventional three phase transformer and bridge
rectifier.

Incorporated in the control circuits is an overload protection
circuit which when an excess of current flows in any of the rectified
main HT output lines (three) will break the supply to the main HT trans-
former and also isolate the main HT press button switch, thus allowing
main HT to be replaced only after investigation of the overload.

6 CIRCUIT DESCRIPTION DETAILED

To enable quick reference to any given component on a diagram a
system of grid referencing is used, e.g. SWC(2A) on Fig.20 refers to
switch SWC located in the square found by 2 horizontally and A vertically
on the drawing specified.

6.1 RECTIFIER AND CONTROL UNIT
Circuit DPiagram Fig.20.
This unit provides all the necessary power for the transmitter

operation, All circuits are conventional rectifier circuits either
single or three phase.

On switching SWA(8C) the MAINS ISOLATOR switch to on, the 50V relag
supply is energised, (the 50V supply having no ON/OFF switch of its own).
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supply is energised, (the 50V supply having no ON/OFF switch of its own).
This allows the three phase voltages and the filament supply voltages to
be checked by the means described in Section 8 without operating the HT
EARTHING switch, SWB and the HT INTERLOCK switch SWP.

These two switches SWP and SWB isolate the bias and HT supplies from
the AC input or earth the rectified output to ensure that the transmitter
is safe before the doors can be opened. On switching SWB to OFF the safe-
ty earths are removed from the auxiliary and Main HT output lines, and
switching SWP to CLOSED primes the auxiliary HT contactor LA and the in-
put circuits to the general and stage 7 bias supplies.

SWG(3B) the Remote/Local switch provides for remote or local switch-
ing ON or OFF of the transmitter. In the local position SWC(2A) the press
button start switch switches-on the equipment, in the remote position
relay SP by-passes the START switch, and its contact SP1 will switch on
the equipment.

6.1.1 Filament Supplies

There are 4 filament supplies produced in this unit for various
stages of the transmitter. Stages 5, 6 & 7 have separate filament trans-
formers etc. and the Mixer Unit and Stage 4 are supplied by the 6.3V AC
filament transformer TR2.

Mixer Unit and Stape 4

This filament supply is 6.3V AC and is produced by a step-down trans-—
former TR2(3F). Its input limiting resistor R2(7F) also limits the input
to TR7(6L) the filament transformer of V7 & V8 the Auxiliary HT rectifier
valves,

The input supply to the transformers is switched by FC1(8F) opera-
ted by the FC relay in the control circuit (see Section 6.3.1).

Stage 5

This filament supply is 5V DC and is produced by the 3-phase trans-
former TR4 and the bridge rectifier MR2. The output supply is choke
smoothed by L1(3C) and a polarity switch SWK(2G) is provided for changing
the polarity of the valve supply every week of operation. The input
supplies have limiting preset resistors R8, R9 and R10(6G) for correct-
ing the output voltage.

Stage 6 ’

This filament supply is 12.6V DC and is produced, in the same manner
as that for Stage 5, by TR17 and MR8. No smoothing is done in this unit
but a polarity switch SWQ(2H) is included as for Stage 5. The input
supply is limited by preset resistors R22, R23 and R24(6H).

There is a common mains input to Stage 5 and 6 filament transformer
and to the Main HT rectifier heater transformers RV2, 3 and 4(86) vary
the input voltage and FC4, 5 and 6 switch the supply ON or OFF.

Stage 7

This filament supply is 12.6V AC and is produced by TR3(3F). The in-
put to the transformer is taken from across the Red and Yellow Phases to
limit the current flow through FC2 and 3 and FF1l. The input supply is
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switched on by FC2 and FC3 and is limited by RV1 and before the bias
supplies are switched on by FF, by R4.

This period is of 30 seconds duration and is controlled by the time
delay switch FD,

It will be noted that all the filament switching is done by the FC
contactor in the control circuit and its operation will be described in
Section 6. 3.

6.1.2 Bias Supply

There are two bias supplies, one for the RH, RF cubicle and one for
the LH, RF cubicle.

The LH, RF cubicle bias is produced by TR5(6I) “and MR3(5I). The
output is smoothed by L3(5I), L2(4I), C2, C3 and C4(4I), and stabilized
by V10(3I). The required bias voltages for Stages 4, 5 and 6 are tapped
off from the variable resistors RV11-13, and the mixer suppressor bias
from across the stabilizer V10.

The RH, RF cubicle bias is produced by TR16(5J) and MR7(4J) and the
output is smoothed by L9(4K), L8(4K) and C19-23(3 & 4J). Across the out-
put is the bleeder network comprising R21 (two separate sections) R59
and the variable resistor RV14, from which grid for Stage 7 is tapped
off.

6.1.3 Auxiliary HT Supply

This supply is anormal full wave rectifier circuit giving a smoothed
output of 250V DC and a stabilized output of 280V; TR6 is the HT trans-
former and TR7 the rectifier filament transformer. V7 and V8 are the
rectifiers and V9 the stabilizer. The supply unit to TRé is switched on
and off by LA2{(7K) and the 450V output line is earthed by SWB2(7L) when
the HT earthing and HT interlock switches on the control panel are off,
this ensures that when the doors are opened no lethal voltage exists
within the cubicle.

6.1.4 Main HT Supply

This supply is a normal 3-phase valve rectifier circuit with provi-
sion agairnst the valves being overloaded.

The input is switched by MCl, 2 and 3 and there is also a high/low
HT switch, SWJ(9L), in the blue phase feed. On low HT only the red and
yellow phases supply the transformer giving approximately 2/3 HT,

The smoothing circuit consists of L7 and C9, 10, 11, 24, 25 and 26.
Across the output is R29 the meter multiplier of M3, the Main HT Meter.
There is a contact of the HT earthing switch SWB across the 4 kV output
from the smoothing circuit this earths the4 kV line when no mains supply
is applied to the cabinet rendering the cubicle safe when the doors are
opened.

The 4 kV divides into 3 outputs, one to Stage 5 (TB3), one to Stage
6 (TB2) and one to Stage 7 (TB4). In each case an overload relay is in
series with the supply so that any cxcess of current in the 3 stages fed
will cause one of these relays OD, OE or OF to operate before the recti-
fier valves are damaged.

The overload circuits are described in Section 5. 3.
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6.2 RF UNIT
Circuit Diagram Figs.16 and 17.

6.2.1 General

The HS.71 transmitier may be used as a transmitter or apower ampli-
fier. When used as a power amplifier the external drive is applied to
the control grid of Stage 4 via SKCA. When used as a transmitter there
are two RF inputs applied to the transmitter. One is from the primary
crystal oscillator and is between 3.45 and 5.95 Mc/s. It is applied to
the harmonic generator stage of the Mixer Unit where it is either doubled
or quadrupled, the resultant, described at the harmonic generator fre-
quency (fHG), is then passed to the control grids of the balanced Mixer
Stage. The other input is the 3.1 Mc/s signal to be transmitted and is
applied to the cathode circnit of the balanced mixer stage.

The sum and difference components of the two inputs appear simulta-
neously in the anode circuit of the mixer and the required carrier is
selected by the anode circuit of the mixer. This selected carrier is the
frequency to be radiated and is applied through the seven amplifier
stages to the aerial feeder circuit.

For radiated frequencies (fRAD) up to 10 Mec/s, the difference fre-
quency output of the mixer is used, i.e. fHG-3.1 Mc/s, where fHG is the
frequency of the harmonic generator output and 3.1 Mc/s is the modulated
input. Above 10 Mc/s, the sum frequeney is taken from the mixer, i.e.
fHG+3.1 Mc/s. The harmonic generator is therefore required to supply
frequencies ranging from 7.1 Mc/s (fRAD = 4 Mc/s) to 24.4 Mc/s (fRAD =
27.5 Mc/s).

The primary crystal drive input to the harmonic generator covers a
range of 3.45 to 6.95 Mc/s, therefore for radiated frequencies up to 17
Mc/s, the harmonic generator must multiply by two the input drive (maxi-
mum if fHG = 13.9 Mc/s). Above 17 Mc/s the harmonic generator multiplies
by four.

6.2.2 Harmonic Generator
Circuit Diagram Fig.18.

NOTE: Not used when the transmitter is driven from an external drive
source.

The harmonic generator is part of the Mixer Unit and consists of
three frequency multiplier stages V1, V2 and V3 followed by two ampli-
fier stages V4 and V5/V6 in parallel.

The frequency multiplier stages V1, V2 and V3 are biased for ease
of selecting the second harmonic of the valve input frequency and the
anode tuned circuits of these stages tune over individual frequency
ranges; V1 over the range 4 to 8 Mc/s, V2 over the range 8 to 16 Mc/s
and V3 over the range 16 to 24.4 Mc/s. Various combinations of the mul-
tiplier stages are selected by SWA, the harmonic generator frequency
range switch (fHG Mc/s), to give an output frequency of twice or four
times the primary crystal oscillator frequency (fxtal). These combina-
tions are. shown in Table 4.



Table 4 x

SWA fxtal Function fHG
range Mc/s Vi V2 V3 Mc/s Remarks
4/8 Mc/s| 3.5 -4 Doubler - - 7.1-8
8/16 Mc/s| 4 -6.95| Ampl. |[Doubler - 8 -13.9
8/16  Mc/s] 3.475-4 Doubler|Doubler - 12,9-156
16/24.4 Mc/s| 4 -6.1 | Ampl. |]Doubler|Doubler|1s -24.4

x HS.71 only. For HS.71A see Supp.*, Table 2.

SWA also selects the appropriate anode tuned circuit of the ampli-
fier stages V4 and V5/VA and switches the required final harmonic genera-
tor frequency to the control ¢rids of the balanced Mixer Stage.

Metering facilities are provided by SWB (HG METERING) and M1. On
position 7 of SWB the meter is switched to SWD (MIXER METERING) and pro-
vides metering facilities for the Mixer Stage Stages 1, 2 and 3 and the
monitor freguency changer.

6.2.3 Mixer Stage
Circuit Diagram Fig.19.

NOTE: Not used when the transmitter is driven from an external drive
source.

The Mixer Stage comprises V7 and V8 in a balanced circuit. The two
inputs, one from the drive equipment at 3.1 Mc/s and the other from the
harmonic generator at 7.1-24.4 Mc/s, are fed to the cathodes and grids
respectively. The mixed output is: balanced by C63 and RV1, tuned by Ch5
and C66 and selectedby one of three anode tuned circuits TR5/CA7, TR7/CA8
or TR8/CH9.

These tuned circuits are selected by the Mixer range switch SWC and
select the radiated frequency which is given by the sum of the two fre-
quencies above 10 Mc/s and the difference of the two frequencies under
10 Mc/s. '

The output level of the transmitter is adjusted by the level control
(MANUAL) or preset controls RVA-11 in this stage. These potentiometers,
individually, vary the suppressor grid voltage and thus the stage output.
When SWF the MANUAL/REMOTE switch is in the MANUAL position (as drawn)
RVS5 adjusts the level and when in the REMOTE position the preset poten-
tiometers RVA-11 may be set-up for the different levels required on each
of the six predetermined frequencies.

6.2.4 Stages 1, 2 and 3
Circuit Diagram Fig. 19.

NOTE: Not used when the transmitter is driven from an external drive
source.

The output of the mixer stage i.e., the intelligence at the radi-
ated frequency, is transformer coupled by TR5, 7 or 8 (selected by the
frequency range) to the control grid of the first amplifier stage V9(7E)
via SWC13(6D). V9 is a buffer amplifier stage operating in class A. Its
output is fed via SWC9(6G) on Stage 2, V10, operating in class B. V10 is
followed by Stage 3, V11, also operating in class B.

SWC, the frequency range selection switch, selects the anode tuned
circuit in all these stages as well as the anode tuned circuit of the
Mixer Stage.
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The tuning capacitors for each stage C82(5F) for Stage 1, C94(5G)
for Stage 2 and C100(4H) for Stage 3 are part of the 'MIXER TUNE' capa-
citor assembly, driven by the control on the front panel.

The RF output, from Stage 3 is fed via SWC1 and SWC2(AJ) to the
coaxial output socket SKQ. A small portion of the RF output is also fed
to PLBE(1J) via R109(5J). PLBE is one of the monitor plugs which can be
linked by U-link LKA(7J) to the input of the Monitor section.

6.2.5 Monitor Frequency Changer (HS.71 only. For HS.71A see Supp.3)
Circuit Diagram Fig.19.

The monitor frequency changer is part of the Mixer Unit. Its input
is selected by the position of LKA(1J). The unit consists of V12 a fre-
quency changer and V13 a buffer amplifier.

The control grid of V12 is connected to the output of the harmonic
generator stages SWA15(6MFig.13) and the cathode is connected to PLBC(1J)
the radial centre of LKA, Therefore depending on its position a monitor-
ing signal at the radiated frequency is fed into the cathode of V12. The
two signals are mixed through the valve and the difference frequency of
3.1 Mc/s is selected in its anode tuned circuit. This 3.1 Mc/s signal is
then fed via C131(3K) to the buffer amplifier V13 where it is amplified
and fed to the monitor output socket SKT(2M).

SKX in parallel with plug PLBG is the radiated frequency monitor
output socket which is used when external drive between 4 and 27.5 Mc/s
is applied to the transmitter. It connects the monitor signals to the
monitor frequency changer and receiver in the external drive rack, by-
passing the HS.71 monitor frequency changer which is inactive owing to
no harmonic generator frequency.

6.2.6 Stages 4 and 5
Circuit Diagram Fig.16.

The input to Stage 4 may be either from an external drive or from
the internal mixer unit. These two inputs are fed to the selector link
LKB on the front of the unit; the internal mixer output via coaxial
plugs and sockets PLH, SKH, PLQ and SKQ and the cabinet cableform; and
the external drive from the socket SKCA on the roof via the cabinet
cableform to socket SKK on the rear of the unit. From this socket the
drive is attenuated to the required level by the network R40 to R58 and
fed to the link plug PLCB.

Stage 4 consists of V1(4G) and V2(4H) in parallel, operating as
Class A Amplifier. The stage operates from the auxiliary HT via plug
PLJ2(7E), and grid bias is developed across the variable resistor RV11
forming part of the bias supply unit.

The signal input strength to the stage is indicated on the meter
M1(6F) via the Peak Voltmeter Unit PVM1(4F).

The output is fed via C8(3H) and tuned by C12(3I) in conjunction
with the coil turret L5-10(3-7H) to the input circuit of Stage 5. A band
spread capacitor C13(4H) is added to the tuned circuit of the highest
range. For mechanical description of coil changing see Section 4.5.2, In
the output circuit of Stage 4, is the monitor pick-up capacitor C15(4I)
which is connected via SKM(2E) to SKU(2D) the Stage 4 Monitor Socket on
the Mixer Unit.
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The signal input strength to Stage 5 is indicated by the meter
M4(51) via the Peak Voltmeter Unit PVM2(5I).

Stage 5 consists of VB(AJ) and V4(4J) in parallel operating in class
'AB'. This stage operates from the main h.t. (4 kV). Screen voltage is
supplied by the potentiometer network described in Section L.4.l. Grid
Bias is fed from the R.C.U, via PLJ10(7I), the meter resistor R13(61),
L11(51) and Stage L tuned circuit.

Cathode current is metered by M5(6J) shunted by R19(6J). The anode
tuned circuit is the variable inductor L15(AL) and the three fixed ceramic
capacitors C32¥, C33¥ and C34* (4K) or the self capacitance of the valve.
The circuit shows the Range Switch SWA(LK) in range 1 position (i.e. the
lowest frequency range, not normally used on HS71).

gg;i/ind On this range C32 and C33 are in parallel across L15, on the next
nnly. position C33 only is across L15 and on the third range C33 with C34 in
For HS71A s§ries with it are across L15 and on the last two ranges the self capa-
see Supp. citance of the valve only is across L15.

3, Sect. Stage 5 neutralizing is effected by a capacitor bridge consisting of
Saly Cag, Cge, C24 and C17 and C16 in parallel. C16 is variable, by the

NEUTRALISING control on the front panel. Adjustment of this control is
only required when setting up initially and holds over the whole
frequency band.

A high degree of linearity is obtained in the amplifier stages, by
use of an envelope distortion correction circuit in the cathode circuit
of this stage. The action of the envelope distortion correction circuit
is as follows.

The cathode connection to the valves V3 and V4 is made via 2 resis-
tors R25 and R26(6J) one to each cathode. Their common junction point is
connected via R27, L29(5J) and RV2(6K) in parallel and R19, the M5 meter
shunt, to earth.

These components do not produce any effective d.c. bias as L29 has a
low d.c. resistance compared with R27 and RV2. An a.f. voltage appears
across the combination, determined in magnitude by the value of R27 and
RV2 in parallel with the choke L29. This a.f. component modifies the
screen-cathode voltage on the valves in a direction to reduce the in-
herent distortion produced in the valves.

The output of Stage 5 is fed via C37 and/or C35 to a spring contact
X2 (3L) on the rear of the chassis. (See also Supp.3, Table 3.)

6.2.7 Stage 6

Circuit Diagram Figs.16 & 17 (HS31A: Figs.16A, 17A) (HS71/1:
Figs.16B, 17B, 17C)

This stage consists of a single triode V5 in a grounded grid circuit.
This arrangement avoids the need for neutralisation, as the anode to grid
capacitive currents due to the output voltage do not filow through the
input circuit. In addition, the stage linearity is improved as the stage
has a low, nd appreciably constant, input impedance and thus variations
of the grid current over the r.f. cycle do not appreciably affect the
regulation of the driving stage.
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The Stage 5 coupling C37 and/or C35 form a capacity potentiometer
with C39(3M) and/or CL5(2M) and the input to Stage 6 is taken from the
junction of these capacitors. CL45 also presents a low impedance path to
harmonics of the input frequencies, thus enhancing stage efficiency.

For HS71 The stage filament supply is isolated from the r.f. by a filament
and HS71/1fchoke 117(4M). L17 is wound from concentric cable (Pyrotenax) and one
only. For]side of the supply is connected to the inner conductor and the other side
HS71A see Jto the outer conductor, and the filament is connected in a like manner
Supp.3 at the other end of the choke.

Sect.3.5

The cathode circuit is grounded via the centre tap of RV1(4M) and
the cathode current meter shunt R22(5M). The grid is earthed to r.f. by
C43 and CL) and C48 and CL49. Grid bias is applied via L18(4N), the grid
current meter and shunt R23, from the bias section in the R.C.U. The
HS?l/l has an extra relay (see Supp.l, Sect.6.2.7) which operates on
excessive grid current.

The anode tuned circuit is L19(30) and the capacitors C56, 57, 58
or the self capacitance of the valve on Positions 1 to 5 respectively.

The range switch (SWC) is driven by the main Range Control on the
front of the cubicle (see Section 4.6.1).

The stage h.t. is 4 kV and is supplied from TB2 on the R.C.U. (see
Section 6.1.4). The supply is isolated from r.f. by the r.f. chokes
L21(40) and L28(50) decoupled by €59 and C60(50).

The output is transformer coupled to the Stage 6 output circuit by
the action of L19 and L20(30).

6.2.8 STAGE 6 Output Circuit
Circuit Diagram Fig.l7.

The coupling coil L20(30 Sheet 1) is tuned by the split stator capa-
citor C6L(5C) and SWP adds 068, C69, C70 and C71(5C) fixed capacitors on
various frequency ranges (see Section Leb.2). The fixed series inductors
L22 and L23 assist the tuning on frequency Ranges 1, 2 and 3, no inductor
is added to the coupling coil on Range It and on Range 5 a paralleled in-
ductor L26(5C) is added. These inductors are selected by the range switch
SWD, which is operated by the RANGE control on the front of the cubicle.

The output Stage 6 is taken via a spring contact X7(6D) to the input
of Stage 7 in the right-hand, r.f. cubicle. The HS71/1 has an arc sup-
pression circuit (see Supp.4, Section 6.2.8).

6.2.9 STAGE 7
Circuit Diagram Fig.17 (HS71A: Fig.17a) (HS71/1: Fig.17B)

This stage consists of a pair of triodes, V6 and V7(5G), paralleled
in a grounded grid circuit similar to Stage 6. The main difference
between the two stages is that the cathode input capacity is tuned by L4k
and/or L30 and the filament centre tap resistor, R33, is fixed and not
variable as in Stage 6. The stage h.t. is 4 kV and is supplied from the
R.C.U. via TB5(1G). The bias is also obtained from the R.C.U. and is fed
in via PLBA(9J) where it is fed via M12(6J), the St.7 GRID CURRENT meter
and L36 to the grid of the valves. Cathode current is measured by M1l
(8H) shunted by R34(8H). See also Supp.3, Section 3.5.
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6.2.10 The Output Circuit
Circuit Diagram Fig.17 (HS71A: Fig.17A) (HS71/1: Fig.17B)

The output circuit matches the final stage output to a 600% balanced
feeder, or 50Q coaxial feeder as appropriate. The tuhing of the coupling
coil L34 is done by €89 and C90(41) two gas filled variable capacitors

For HS71/1 (only C90 in HS71/1). On the lowest frequency ranges (Ranges 1 & 2) L37

see Supp.l and L38 ars in series with L34, on Range 3 C89 and C90 tune L34 only and

Section on Ranges 4 and 5 additional parallel inductors L39 and/or L4O are intro-
6.2.10 duced to the circuit. (See also Supp.3, Table 3).

All these circuit changes are made by SWR controlled by the STAGE 7
& OUTPUT RANGE control on the front panel.

6.2.,11 Monitoring Stage 7
Circuit Diagram Fig.17 (HS71A: Fig.17A) (HS71/1: Fig.17B)

Part of the signal input and output of the stage is fed via C74(6F)
and C93(3J) to the monitor plugs PLBC & PLBE (PLCJ and PLBB in HS71/1)
and from these, dependent on the setting of LKA in the R.F. Unit, to
U-link plugs on the front of the monitor section of the Mixer Unit, where
selection of input to the monitor amplifier V1/V2 is made.

6.2.12 Feeder Indication

The signal output to the aerial feeder is measured from pick-up by
C94(4J), by M10(5J) via the Peak Voltmeter Unit PVM..

6.3 CONTROL CIRCUITS

6.3.1 Switching-on Sequence
Circuit Diagram Fig.23 (HS71/1: Fig.23B)

This section covers the sequence of operation of the control
circuits only.

Close the OUTPUT TUNE, St.) TUNE and the St.5 H.T. INTERLOCK switches.

Close the polarity switches SWK and SWQ.

Close the FILAMENT INTERLOCK switches SWN and Q on the Stage 6 and
Stage 7 valve compartment.

Close and lock the doors and insert keys in the control panel.

Close the MAINS ISOLATOR switch SWA and H.T. INTERLOCK switch SWP and
open the H.T. EARTHING switch SWB; the 50V indicator lamp will light.

Press the START button SWC and a 50V circuit will be made via SWG, the
FILAMENT INTERLOCK switches in the r.f. cabinets energizing contactor ST.
STl Closes and takes the place of the START switch.

ST4 Closes and switches on the Fan.

ST2 Closes and operates the filament contactor FC when the Air Switch
has been closed by the air pressure from the fan.

ST3 Closes and primes the main h.t. contactor MC.

ST5 Closes and primes the main h.t. contactor and overload relay or the
filament contactor FC operates and

FC1 Closes and energizes the 6.3V filament transformer TR2

FC2)

FC3)

Closes and energizes the Stage 7 filament transformer TR3
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FCL4)
FC5§ Closes and energizes the Stage 5 filament transformer TRA.
FC6
FC7 Closes operating the time switch FD.
FC8 Closes priming the bias contactor FF.
¥C9 not used.
The time switch FD is powered and
FD1 Closes after 30 seconds, energizing FF.
¥D2 Closes after 35 seconds, operating LA (as FF3 will close during the
5-second interval).
The bias and full filaments contactor FF operates and
FF1 Closes shorting out dropping resistor Ri.
PF2 Closes switching the general bias circuits omn.
FFL. Closes lighting the FILS ON lamp.
FF5 Closes switching the Stage 7 bias circuits ON.
FF3 Closes priming the aux. h.t. contactor LA (see FD2 above)
The guxiliary h.t. contactor LA operates and
LA2 Closes energizing the aux. h.t. transformer TR6.
LA3 Closes priming the main h.t. contactor MC.
LAL Closes lighting the aux. H.T. ON lamp (LAl and LA5 are not used).

NGTE: Interlock Circuits
In the standard transmitter, a shorting link is connected across
Terminals 1 & 2 qf tagboard TB5. By removing this link, an
external feeder switching interlock circuit can be connected, via
the terminals, in series with the main h.t. contactor.

The main h.t. can now be switched ON by the press button H.T. ON (SWE)

On depressing SWE a 50V circuit is made through MC (in HS71/1, de-
pressing SWE energizes the Interlock Pilot Relay ILR via a contact of the
trip relay in the reflectometer circuit and a closed link which can, if
nacessary, he removed to add external interlocks.

The main h.t. contactor MC operates and
#C1-3 Close the 3-phase supply path to the h.t. transformer TRS8.
MEL Closes shorting out the H.T. ON button (SWE).
MC5 Closes lighting the main H.T. ON lamp.
MC6 Opens inserting the economy resistor R28 in series with MC.

Full power is now applied to all circuits.

6.3.2 H.T. OFF

To switch the main h.t. off depress the OFF & RESET button.

This will break the supply to contactor MC (also to ILR in HS71/1).
MC de-energizes and all its contacts open returning the main h.t. control
sircuit to the de-energized condition.

5.3.3 Overload Circuits
Circuit Diagram Fig.21 and Fig.23 (HS71/1: Figs.21A, 23B)

The last three stages of the r.f. amplifier each have overload relays
in their anode supply circuits. These relays, 0D for Stage 5, OE for
Stage 6 and OF for Stage 7, are set to operate when excessive current is
drawn from the 4 kV h.t. supply. The relay operating current is set by
the relay tensioning springs and a shunt variable resistor RV6.
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When an overload occurs, i.e. a stage draws excessive current, the
overload relay will be energized, causing its associated contacts to
change over. o

The relay contacts 0D1, CEL and OF1l are connected in series in the
control circuit of the main h.t. contactor MC; they are normally closed,
opening on an overload. Contacts 0D2, OEZ2 and OF2 are connected in
parallel in the operating circuit of the overload trip relay OR; these
are normally open, closing on an overload.

When an overload occurs, the supply to MC is cut off. MC is de-
energized and all its contacts open, isolating the main h.t. circuits
and its own supply line from the supplies.

While this is taking place OR is energized and
OR1)
OR2)
OR3 Closes in the supply circuit of relay OR.
OR4 Closes and lights the TRIP lamp.
OR5 Closes and rings the alarm, both remotely and locally (if fitted).

The operation of OR1l, OR2 and OR3 ensures that the H.T. ON switch
does not control the supply to MC after an overload has occurred. This
is because the necessary trip relay will have been later de-energized by
the de-energizing of MC. In HS71/1 arc suppression and grid current
overload circuits are also used (see Supp.k, Section 6.3.3.1).

In the case of HS71/1 the contact breakers CB will trip if excessive
current is drawn from the three-phase supply by H.T. transformer TR8
(Fig.20B). Three of these contact breakers will cut off the three-phase
supply to TR8 while a fourth, which is wired in series with the reflecto-
meter trip relay RLA1, opens, operating rc¢lay SP. Contact SP1l operates
overload relay OR as detailed above.

6.3.4 Trip Reset

To reset the main h.t. after an overload, depress the H.T. OFF &
RESET button, this breaks the supply to the overload relay OR. OR de-
energizes and all its contacts return to the rest position, thus the
main het. circuit is complete as far as the H.T. ON button.

Press the H.T. ON button and the main h.t. will be switched on in
the normal way. In HS71/1 this depends on Contact Breaker CBl being still
'on'; if it has tripped it will be necessary to switch the transmitter
off and open the L.H. R.C.U. to reset it.

6.3.5 Remote Control

Opens the supply circuit of MC.

NOTE: The provision for Remote Control has been removed in order to
provide additional auto=alarm facilities. It may be restored
to its pre=modification state by reference to A.P.2922E, Vol.Z2.

Switching ON and OFF by remote control is provided by the relay SP.
Its method of operation is that when the REMOTE/LOCAL switch SWG is
switched to REMOTE the contact SPl replaces the START switch, STOP switch
and contact STl. Switching the main h.t. on will, on remote, be done by
contact LA3 as the H.T. ON switch is bypassed by a switch on SWG.

The supply to operate SP is supplied by the internal relay supply
via FS22, SWG2 and the remote ON/OFF switch.

A.P.116E-0232~-1 25
A.L.9, Feb.1971



©.3.6 Frequency Selector Control Circuit

Circuit Diagram Fig.23 (HS71/1: Fig.23B)
NOTE: This section is not applicable when an external drive is used.

A control circuit in the transmitter will, when the MANUAL/AUTO
switch SWN is set to AUTO, select the primary crystal oscillator required
for use. The transmitter 50V relay supply is used to operate a Ledex
switch in the HD21 rack. The control circult of this Ledex is on the
Ledex switch SWG in the Mixer Unit, which is controlled by the frequency
switch SWL in the Rectifier and Control Unit (R.C.U.).

On switching SWN to AUTC the 50V relay supply 1s connected to SWCL
in the Mixer Unit and to the FREQUENCY selection switch SWL on the front
panel of the R.C.U. On setting SWL to the desired frequency, the Ledex
SWG in the Mixer Unit, by step-by-step motion, turns the switch to the
desired frequency. In doing this it sets in motion, by completing the
control circuit, the Ledex switch in the HD20 rack which, also by step-
by-step motion, selects the desired primary crystal oscillator.

This facility cannot be used when the local/remote switch SW9 is
set to remote.

6.3.7 Switching off

To switch off the transmitter two steps are necessary: (a) press
the H.T. OFF button, relay MC de-energizes (see Section 6.3.2) and (b)
press the STOP button and all the control circuits will revert to the
rest (de-energized) position, leaving only the 50V d.c. supply on. This
would normally be left on during a temporary close down. To close down
completely the H.T. INTERLOCK switch SWP, the H.T. EARTHING switch SWB
and the MAINS ISOLATOR switch SWA would be turned to OPEN, ON and ISOLATED
respectively, in which positions the transmitter will be completely off.

7 INSTALLATION

Installation requirements differ according to site conditions and
each specific installation will normally have supplied its own Instal-
lation Folder, containing full instructional drawings. The following,
therefore, should be regarded as general guidance rather than specific
instructions.

7.1 GENERAL

A site plan is invariably included in the installation folder. The
transmitter room must be dry and well ventilated.

The overall dimensions of the transmitter are given in Section 2.1.
Care must be taken when siting the transmitter to provide sufficient
access on all sides to facilitate the fitting of large components and to
allow the doors to be fully opened and units to be withdrawn for main-
tenance and adjustment.

Provision must be made for running mains supply, traffic, telephone
and control leads.

7.2 PACKING, TRANSPORT AND DELIVERY

The equipment is carefully inspected and tested prior to despatch.
When it is disconnected and packed for transport, all heavy items are
removed from the cabinets and packed separately. The wiring in the
cabinets and the inter-unit wiring is disturbed as little as possible.

A.P.116E-0232-1
26 A.L.9, Feb.1971



Where the wiring must be removed, the cable ends and their respective

terminal points are marked with corresponding numbers. The cabinets are
suitably braced internally to withstand transport.

The serial numbers of the cases and their contents will be clearly
indicated on the Advice Notes and Packing Notes. The latter are usually
inserted in a tin compartment on the crate or case. Any irregularities
should be endorsed on the carrier's documents and the Company or its
authorised agents notified immediately. Where damage has occurred, the
case, its contents and the packing should be retained for examination.

The cases are despatched in a weatherproof condition; however, it
does not necessarily follow that they are in that condition on arrival.
Therefore, should installation be delayed, the equipment should be
stored under cover as soon as possible.

7.3 ASSEMBLING THE TRANSMITTER

The cabinets are to be mounted on a wooden plinth; the surface of
this must be level otherwise difficulty will be experienced in opening
doors, operation of door switches etc. The rectifier and control cabinet
is mounted on the left.

Fit transformers and other heavy items which will have been removed
for purposes of transport. NOTE that transformers are not screwed down
but are placed on pegs for easy fitting.

The a.c. input enters via TB1 in the top left (viewed from the
rear) of the right-hand rectifier cabinet - see Fig.7. The external
connections to and from the r.f. cabinets are made via plugs and sockets
on the roof.

Connect up the inter-unit wiring. A diagram of inter-unit connect-
ions is shown on Fig.22% Connections between the Rectifier Cabinets
and the R.F. Cabinets are made from terminal boards in the top of the
Rectifier Cabinets to the plugs and sockets on the roof of the R.F.
cabinets. Connection between the various sub-units in the L.H. R.F.
Cabinet is by plugs and sockets. The wiring is carried on channels
inside the cabinet and will not normally be disturbed, therefore simply
connect up each sub-unit as it is fitted. The connections between sub-
units are best seen on Figs.1l6 and 17, the r.f. unit circuit diagram in
conjunction with the main inter-unit connections diagram Fig.22.* The
disposition of the various plugs and sockets may be seen on the relevant
component layouts. Fit sub-units, meters and such other componenis as
have been removed for packing and transport.

Check wiring by 'ringing through' or some other quick method.
Take care not to 'ring through' any meters.

Check the fuses using the list given in Section 11.6. Check for
continuity as well as correct rating.

¥ Fig.224 for HS71/1
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7.4 ANSTALLING THE VALVES

Fit the valves to the list given in Table 1 in Section 3. Ensure
that connections are tight and where flexible connectors are used
ensure that there is no strain on those which might damage the seals
of the valves.

7.4.1 Fitting the BR191 Valve™ (Stages 6 and 7)

(1) Open the r.f. cabinet rear door and the stage cathode compartment
door.

(2) Remove the three wing nuts on the front of the valve connectors
and 1ift the connector assembly off the capacitor caps.

(3) Undo the fasteners and open the grid deck and clip it up by the
catch on the cabinet wall.

(4) 1Insert the BR191 cooling fins into the recess with the metal
seal towards the rear of the cabinet.

(5) Lower the grid deck and fasten down.

(6) Check ag that the capacitor caps are in their correct position,
b) that all wing nuts are tight.

{(7) The valve is now installed.

= For ACT70 valves see Section 11.12.
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8  SETTING UP

After installation, before any attempt is made to operate the trans-
mitter, it must be systematically checked, commencing with the interlocks
and control circuits and working through filaments, bias and auxiliary
h.t. supplies to the main h.t. supply.

8.1 PRELIMINARY

Check that the primary taps of all transformers, except TR9-14, are
correct for the mains supply in use. In order to obtain adequate control
on STAGE 5 and RECTIFIER FILAMENT regulators, the primary taps on TR9-14
must be set to 20 volts less than the mains voltage. The tappings are
shown in Table 5.

Table 5
Identity Primary Tap
Ref. Drawing No. | Sheet | 24,0V | 220V | 200V | O +10V
TR2 W. 2,068 59 13 11 9 5 3
TR3 W.24582 13 18 16 14 6 L
TR5 W.23241 33 11 11 9 5 3
TR6 W.24586 26 13 11 9 5 3
TR7 We 24743 27 7 6 5 3 2
TR9-14. | W.27206 I 14 12 10 5 3

(1) For 4.05-4.1 kV the secondary taps on the h.t. transformer, TRS,
must be set to the 3000V terminals.

(2) Check the zero settings on all meters and adjust as necessary.

(3) Set the following control switches:- AUTO/MANUAL switch to AUTO.
LOCAL/REMOTE switch to LOCAL.

(4) Push the Stage 4/Stage 5 sub-unit firmly into the r.f. cabinet and
set the STAGE 5 H.T. INTERLOCK control to 'WORKING'.

(5) TEST EQUIPMENT required. External voltmeter with 1% accuracy.

(6) Check that TB5(1) and (2) are linked either directly or via the
external interlock circuit.

8.2 CHECKING RELAY AND CONTACTOR OPERATION

The control circuits are explained in Section 6.3, to which reference
should be made.

(1) Remove fuses FS5-FS12 and FS14-17 (see Fig.8)®. This will isolate
the filaments and h.t. circuits and allow the operation of the
various relays and contactors to be checked without the supplies
they control being switched on. Check that TB5/1 and 2 are linked.

*In HS71/1 ensure that CBl is at OFF.
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(2)

(u)

(5)

(6)

(7)

(8)

28

Close the external isolator switch. Set the STAGE o OUTPUT TUNE
and ST.4 TUNE to 0. Set FREQUENCY switch to A.

Close and lock the front and rear doors of the rectifier cabinets
and remove the keys from the locks and place in position on the
control panel.

Operate the MAINS ISOLATOR switch (SWA) on the control panel. The
A.C. VOLTMETER (ML)}, on the meter panel at the top of the right-hand
rectifier cubicle, will now indicate. Using its selector switch
(SWH) on the h.t. and filaments control panel, check the voltage of
each phase of the supply. The 50V d.c. indicator lamp (LP1) and
frequency lamp A(LP6) will light. Check that none of the doors
specified in (3) can be opened without first switching off the

MAINS ISOLATOR switch and using the keys.

Close and re-lock the doors of the cabinet. Close the rear doors

of the Stage 6 and 7 compartments, in the r.f. cabinets, and operate
the FILAMENT INTERLOCK switches (SWH and SWQ) adjacent to the lower
door. Close and lock the rear doors of the r.f. cabinets. Return
keys to key panel and close H.T. EARTHING switch and H.T. INTERLOCK
switch.

Press the START button, SWC. The start relay ST will close and the
fan start. As the air pressure builds up, the air interlock switch
will close and energize the filament contactor FC, which will ener-
gize the delay relay FD. (For Air Interlock Switch setting up see
Section 11.9.) 30 seconds after FD has operated FF will operate
and the FILS lamp (LP2) light. After a further 5 seconds the auxi-
liary h.t. relay LA will 'make' and the AUX H.T. lamp (LP3) light
(in HS71/1 the fan on the R.H. R.C.U. should start when the FILS
lamp lights).

Adjustment of Air Pressure Switch LHS?l/l only). Remove the sealing
screws from the nozzles in Stage 6, one at the top of the valve
compartment and one at the bottom of the coil unit. Connect a 'U'
tube water gauge across these two nozzles. Take the cover off the
air switch SWU. Adjust the spring pressure on the air switch by
means of the knurled screw till the switch just operates at 1.2 in
W.G. A convenient method of controlling air pressure is by partially
blocking the air intake filter. Check that the switch opens when

the pressure has fallen to not less than 0.8 in W.G.

When satisfied that the above sequence has occurred, press the

H.T. ON button SWE. The main h.t. contactor MC will 'make' and the
het. lamp (ILP4) light (in HS71/1 MC will energize via ILR). In
the aux. h.t. contactor control circuit are interlock switches
associated with the STAGE 4 TUNE control ana the ST.6 OUTPUT TUNE
control, the STAGE 5 H.T. INTERLOCK switch on the front of the R.F.
CABINET, and the r.f. cabinet rear door switches. Check that the
auxiliary h.t. relay LA and the main h.t. contactor MC immediately
de-energize and the associated lamps (LP% and LP4) go out when
either of the tuning controls are moved sufficiently to operate
their associated interlocks (see Section Le5.2 and L4.6.2 for details)
and when the STAGE 5 H,T. INTERLOCK switch is set to SAFE, thus
proving the operation of each assoclated interlock. After checking
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each interlock, relay LA should automatically operate again and
LP3 should light when the interlock is reclosed. Reset the main
h.t., pressing the H.T. ON switch SWE.

(9) Set the FREQUENCY selector switch, SWL, on the control panel, to
each of its six positions in turn. At each setting check that the
appropriate indicator lamp lights. This will prove the operation
of the 'Ledex' switch in the Mixer Unit.

(10) Press the H.T. OFF & RESET button. The main h.t. contactor MC
(and ILR in HS71/1) will de-energize and the h.t. lamp extinguish.
Press the STOP button and the remainder of the relays will de-
energize and all the lights, except the 50V d.c. indicator and
frequency lamp will be extinguished.

8.3 CHECKING FILAMENT SUPPLIES

8.3.1 Stage 7 Filament

Replace fuses FS14 and FS15 (6A) then close and lock the cubicle
door and replace the key in the control panel. Close the lower door of
Stages 6 and 7 valve compartment and the associated door switches.

Set the FIL VOLTMETER SWITCH on the front of the L.H. r.f. cubicle
to the ST.7 filament position (12.6V). Turn the Stage 7 filament control
on the front of the rectifier cubicle fully anticlockwise. Turn the
MATNS ISOLATOR to CONNECTED.

Press the START button and note the reading on the voltmeter. I%
should show a reduced reading at first and then after 30 seconds, when
relay FF operates, rise to full value.

Adjust the Stage 7 filament control until the indicated voltage is
approximately 12.6V a.c.

Connect the external voltmeter to the filament pins on one of the
Stage 7 valves.

Readjust the STAGE 7 FILS control for 12.6V a.c. on this meter.

The slightly higher reading on the filament voltmeter on the front
panel should now be noted and when setting Stage 7 filament this reading
should be used. Disconnect the external voltmeter.

8.3.2 Stages 5, 6 and Rectifier Filaments

(1) Switch off and connect the external voltmeter across the secondary
terminals of one of the main h.t. filament-transformers, and secure
the meter in a position in which it can be seen through the rear
window of the rectifier cabinet, when the door is shut. Insert
fuses FS10, 11 and 12 (L4A).

(2) Set the STAGE 5, 6 and RECT FILS control on the front of the R.H.
rectifier cubicle fully anticlockwise.

(3) Set the FIL VOLTMETER SWITCH in the ST.5 position to indicate
Stage 5 filament voltage on the FILAMENT VOLTMETER.
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(4) Note the reading of Stage 5 filament voltage on the meter, it should
be 5 volts, if not, adjust the preset resistors R8, R9 and R10, or
the secondary taps on TR4.

(5) Repeat (3) but set to ST.6.

(6) Note the reading of Stage 6 filament voltage on the meter, it should
be 12.6 volts, if not, adjust the preset resistors R22, R23 and R24
or the secondary taps on TR1l7.

(7) Adjustments carried out in (4) and (6) should be checked against
each other and against the filament voltage shown on the test meter,
which should be maintained at the correct voltage by adjustment of
the STAGE 5, 6 and RECT FILS control.

(8) Adjustment is correct when all filament voltages are correct with the
front panel control at approximately mid-setting; this allows ade-
quate adjustment of both supplies for variations of mains voltage.
Switch off and remove the external voltmeter.

8.3.3 Auxiliary Filaments
This is a preset adjustment for which no panel control is necessary.

Insert fuse FS5(2A) and set the FIL VOLTMETER SWITCH to AUX.
6.3V a.ce.

Turn MAINS ISOLATOR to CONNECTED and press the START button. The
meter should read 6.3V a.c. If not, the preset resistor R2 must be
adjusted. To do this 1t is necessary to switch off and open the rectifier
unit door to enable the meter panel to be hinged forward, so allowing
access to the resistor.

8.4 CHECKING BIAS AND AUXILIARY H,T, SUPPLIES
With the transmitter switched off replace the fuses FS6 and FS17.

Close the door and the main isolator and the earthing and interlock
switches press the START button. Wait for the filaments and auxiliary
h.t. lamps to light.

Check the bias voltages on the AUX VOLTMETER on the r.f. cabinet;
they should be approximately as follows:- Mixer Suppressor, 110V:
Stage L4, 25V: Stage 5, 110V: Stage 6, 110V: Stages 2 & 3, 105V: Stage 7
bias, 110V.

Any major discrepancy in bias value should be investigated and
corrected; the exact bias levels of each stage must be adjusted after
application of h.t. - see Section 8.6.

Switch off the transmitter and replace fuse FS16. Switch on again
and check the MIXER H.T. and AUX H.T. voltage on the AUX VOLTMETER. They
should be :- 280V and 450V. The 450V h.t. may be high if the static feed
on Stage 4 has not been adjusted (see Section 8.6 (viii)).
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8.5 CHECKING THE MAIN H.T. RECTIFIER OUTPUT

With the transmitter switched off replace fuses F37, FS8 and FS9X.
Close the doors, the MAIN ISOLATOR, the H.T. EARTHING and the H.T. INTER-
LOCK switches. Press the START button and check that the filament and
auxiliary h.t. indicator lamps light. Press the H.T. ON button. Check
that the h.t. indicator lamp lights. The H.T. VOLTS meter on the metal
panel at the top of the rectifier cabinet should show 4 kV. Set the
H.T. VOLTS low/full selector switch to LOW. The voltmeter should now
show a lower reading, depending upon the load on the rectifier. With
‘only static feeds on the Stage 6 and Stage 7 valves it will be approxi-
mately 3.3 kV.

8.6 ADJUSTING THE BIAS VOLTAGES

The bias levels (except mixer suppressor bias) are set up by adjust-
ing the static feeds (i.e. with no r.f. drive) to each stage, and will
require adjustment after valve replacement if optimum performance is to
be obtained.

The bias voltages for the mixer and Stages 4-7 are adjusted by
variable resistors; those for Stages 2 and 3 in the Mixer Unit are acces-
sible when the unit is pulled forward on its runners, but those for
Stages 4-7 are mounted on the meter panel at the front of the Control,
Power Supply cabinet, and can be adjusted without switching the trans-
mitter off.

(i) Close the doors, the MAIN ISOLATOR, the H.T. EARTHING and the
H.T. INTERLOCK switches. Press the START button and check that
the FILS and AUX H.T. lamps light. Press the H.T. ON button and
check that the h.t. indicator lamp 1lights.

(ii) Withdraw the Mixer Unit on its runners for access to the chassis
controls.

(iii) Set the HG METERING switch to MIXER.

(iv) Set the MIXER & MONITOR METERING switch to V10, 100 mA (the
meter now indicates Stage 2 cathode current). Adjust the
potentiometer marked AMPLIFIER (Stage 2 bias) on the chassis
rear for a reading of 40 mA on the meter.

(v) Set the MIXER & MONITOR METERING switch to V11, 100 mA (the meter
now indicates Stage 3 cathode current). Adjust the potentiometer
marked RV3 (Stage 3 bias) on the chassis front for a reading of
25 mA on the meter.

(vi) Push the Mixer Unit back into the cabinet.

(vii) Set the AUXILIARY VOLTMETER switch on the front of the r.f.
cabinet to read MIXER SUP. BIAS; it should be approximately 105V.

(viii) Set the AUXILIARY VOLTMETER switch to read STAGE 4 BIAS, and
check the Stage 4 cathode current; it should be 90 mA when the
bias reading is 20-25V. If necessary, adjust the Stage 4 bias
potentiometer RV11l, on the meter panel at the front of the Control,
Power Supply cabinet, to obtain a reading of 90 mA. Check that
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the stage h.t. is approximately 450V. It may be necessary to
alter the transformer taps (TR6) to obtain the correct voltage.

(ix) Set the AUXILIARY VOLTMETER switch to read STAGE 5 BIAS and check
the Stage 5 cathode current; it should be 60 mA when the bias
reading is 70-80V (HS71) or 90-100V (HS71A). If necessary adjust
the Stage 5 bias potentiometer RV12 on the meter panel at the front
of the Control, Power Supply cabinet, to obtain a reading of 60 mA.
The cathode current should be set in the range 0.2 to 0.32A when
using a Type ACT70 valve.

(x) Set the AUXILIARY VOLTMETER switch to read STAGE 6 BIAS, and check
the Stage 6 cathode current; it should be 0.32A when the bias
reading is 100-110V. If necessary, adjust thé Stage 6'bias
potentiometer RV13 on the meter panel at the front of the Control,
Power Supply cabinet, to obtain a reading of 0.32A.

(xi) Set the AUXILIARY VOLTMETER switch to read STAGE 7 BIAS and check
the Stage 7 cathode- current; it should be 0.7A with a Stage 7 grid
bias voltage of 100-I10V; if-necessary adjust the Stage 7 bias
potentiometer RV14 on the meter panel at the front of the Control,
Power Supply cabinet, to obtain a reading of 0.7A.

8,7 SETTING UP THE OVERLOAD RELAYS

8.7.1 Method 1

This may be done in each case, Stage 5, Stage 6 and Stage 7 by
connecting the valve anode supply line to earth via a variable resistance
and a d.c. supply, the transmitter doors being opened and the h.t. lines
being then earthed. The variable resistance is adjusted to give the
required relay tripping current and the relay adjusted to just operate.

Stage 5: Use approx. 18 volts and variable resistance of 20 ohms;
trip current 270 mA. Adjust the relay by means of the armature
tensioning spring control.

Stage 6: Use approx. 18 volts and resistance of 10 ohms; trip current
1.0 amps. Adjust the relay by the resistor (RV6) on the relay
panel, the tensioning spring being set to the middle of its
adjustment.

Stage 7: Use approx. 18 volts and resistance of 2 ohms; trip current
4.0 amps. Adjust the relay by the resistor (RV10) in the
relay panel, the tensioning spring being set to the middle
of its adjustment.

8.7.2 Method 2

The overload relays are set up when the transmitter has been tuned
and is operating on full power. The instructions are contained in this
section for the sake of completeness.

The relays are situated in the rectifier cabinet and are not acces-
sible when the power supply is on. Accordingly, adjustments must be
made progressively. It will be seen that there is a small red flag
associated with each relay contact assembly; this falls into a downward
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position when the relay operates to provide a rapid indication of which
relay has tripped when a fault occurs. Before resuming operation after
a trip, the flag must be returned to its normal position.

(a) Stage 5 Relay 0D

Apply r.f. drive and set the cathode current of Stage 5 to 280 mA,
detune the stage if necessary. Take care to restrict the time
duration of this detune period, as excessive temperature rise in the
valves may take place. It is also advisable to keep a check on
Stage 6 feed, as with an excessive feed due to detuning Stage 5,
Stage 6 trip relay will operate the overload relay.

If the relay trips before the current reaches 280 mA, switch off,
remove the relay cover and tighten up the tensioning spring, then
switch on again and carry on increasing the cathode current. Repeat
until the relay just trips at 280 mA.

If the relay trips after the current reaches 280 mA, switch off and
slacken off the tensioning spring; then switch on and slowly increase
the current again. Repeat until the relay just trips at 280 mA.

(b) Stage 6 Relay OE

Setting up this relay is done by adjustment of its tensioning spring
and of shunt resistance, RV6.

Set RV6 to about mid-way. Switch on and adjust Stage 6 cathode
current to 1.0 amp. If it is necessary to detune the stage to
obtain this current, it must be done only for very short periods as
for Stage 5.

If the relay trips at less than 1.0 amp, switch off and turn RV6
clockwise; switch on again and carry on increasing the current.
Repeat until the relay just trips at 1.0 amp. If this adjustment
cannot be obtained, set RV6 to its mid-position and tighten up the
relay tension spring. Carry on checking and adjusting the spring
until the relay just trips at 1.0 amp.

If the relay does not trip at 1.0 amp, reduce the current, switch
off and turn RV6 a little anticlockwise; switch on again and increase
the cathode current again. Repeat until the relay Jjust trips at

1.0 amp. In this case, if the adjustment of RV6 does not bring the
relay to the required operating point, set it to mid-position and
slacken off the relay tensioning spring.

(¢) Stage 7 Relay OF

Setting up this relay is done in a similar manner to the Stage 6
relay but using RV10 in place of RV6 and setting it to trip at
3.8 to 4 amps.

8.8 REMOTE CONTROL

NOTE: The provision for Remote Control has been removed in order to provide
additional auto~alarm facilities. It may be restored to its pre-
modification state by reference to A.P,2922E, Vol.2.

Connect the Remote Control Unit as shown on the installation diagram
(switch between TB6(7) and TB6(12)) and set the LOCAL/REMOTE control
switch to REMOTE. Setting the remote switch to ON should bring all the
contactors in sequence up to full operating condition.
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9  TUNING™®

When the transmitter is first installed and after being closed down
for maintenance, it should be checked as described in Section 8 before
being tuned. Tuning may conveniently be carried out using a lamp lead,
though this is not essential if an aerial is available.

Test Equipment required: Spectrum Analyser OA1094.(AP.1035hO)
Artificial load for transmitter (600R)

NOTE: JWhen the transmitter is driven by a Type HD61B Frequency Shift
Diplex Equipment only Seotion 9.3 is applicable.

9.1 I.,S.B. OPERATION

9.1.1 Calculation of Harmonic Generator and Crystal Drive Frequency

For any radiated frequency in the range L4~27.5 Mc/s the frequency
multiplication required in the harmonic generator stages of the Mixer
Unit and the crystal oscillator frequency to be used is calculated as
follows:~

fRAD = Final radiated frequency in Mc/s.

fx = Crystal oscillator frequency in Mc/s.

m = Frequency multiplication in harmonic generator stages of
the Mixer Unit. .

3.1 = 3.1 Mc/s keyed signal to mixer from Keying Unit.

When fRAD is less than 10 Mc/s

m = 2
FRAD = 2fx - 3.1 Mo/s or: fx = AibD : L yo/s

When fRAD is between 10 and 17 Mc/s
m = 2
FRAD = 2fx + 3.1 Mc/s or: fx = SR8D = el y /o

t

2
When fRAD is preater than 17 Mc/s
m :L;.
fRAD = L4fx + 3.1 Mc/s or: fx = f@ég_iré;l Mc/s

An explanation of the manner of operation of the harmonic generator
and the reasons underlying the selection of the primary crystal
frequencies appears in Section 6.2.2.

9.1,2 Tuning the Harmonic Generator

Switch the auxiliary h.t. on as described in Section 10.

¥ HS71 and HST1A only. For HST1/1 see Supp.4
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Set the frequency selector switch on the control panel to select
the crystal oscillator it is desired to use and apply the appropriate
primary drive frequency calculated in Section 9.1.1.

Set the fHG Mc¢/s. switch (harmonic generator range) to the range in
which the required harmonic generator frequency (fHG), calculated in
Section 9.1.1 lies.

Set the HG METERING switch to the 'MIXER' position and set the
MIXER & MONITOR METERING switch to the V7/V8 position (mixer cathode
current).

Adjust the HG TUNE, control for maximum reading on the meter, see
calibration curves Fig.%éifor the approximate scale setting.

9.1.3 Tuning the Mixer and Stages 1, 2 and 3

Check that the ISB drive equipment is operating satisfactorily, then
apply the two test tones, each adjusted to 6 dB down relative to I watt.

Set fRAD Mc¢/s (the mixer range-switch) to the range in which the
required radiated frequency lies.,

Pull out the Mixer Unit on its runners.
Set the mixer suppressor bias, MANUAL/REMOTE switch, SWF to MANUAL.

Adjust the MIXER TUNE control for maximum reading, on the STAGE 4
GRID PEAK VOLTS meter, if necessary, adjust the MANUAL control (mixer
level RV5), to obtain a reading. Check the scale reading of the 'MIXER
TUNE' against the calibration curves Fig.2 to ensure that the desired
radiated frequency has been obtained, as it will in some cases be pos-
sible to tune the mixer to fHG - i.f., fHG + 1.f., and to fHG itself,
depending on the range.
9.1.3A Setting-Up the DRIVE LEVEL Control

Where the transmitter has been modified to have a DRIVE LEVEL con-

trol on the front panel it should now be set-up in accordance with the
instructions in Supplement 3, Section 4.

9.1.4 Tuning Stage 4

Refer to the calibration charts Fig.3 and set the STAGE 4 TUNE con-
trol to its approximate position for the required radiated freguency.
On some frequencies, the tuning point may be obtained at two settings of
the Stage 4 turret, either setting will do.

Set the MANUAL control (mixer level RV5), to give a reading of
about 2 volts on the STAGE 4 GRID PEAK VOLTS meter.

Ad just the STAGE L4 TUNE control for maximum reading on the STAGE 5
GRID PEAK VOLTS meter,

9.1.5 Tuning Stage 5

Refer to the calibration charts Fig.3 and set Stages 5, 6 and 7
tuning controls to their approximate positions for the required radiated
frequency. Set the Stage 6 and feeder coupling controls to minimum
(fully anticlockwise). The Stage 7 input tune control should be set to
the position shown on the calibration chart Fig,4 and will not normally
be readjusted.
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Set the RANGE switch and the ST.7 & OUTPUT RANGE SWITCH to the range
in which the required radiated frequency lies; these are obtained from
the calibration curves,

Reduce the Stage L4 grid volts l.e. mixer output level, to 0.V, by
means of MANUAL control and press the HT ON button.

Increase the level to give Stage 5 cathode current of about 100 mA,
(Indicated on the STAGE 5 CATHODE CURRENT meter on the Lth and 5th RF
Unit).

Adjust the STAGE 5 TUNE control for minimum Stage 5 cathode current,
keeping the MANUAL control adjusted so that Stage 6 cathode current does
not rise above 0.6A and the Stage 6 grid current does not rise above
100 mA.

If Stage 5 is unstable, adjust the neutralising control for stability
and carry on tuning the transmitter. Neutralise fully as described in
Section 9.1.11 when the loading of the final stage is approximately
correct as described in Section 9.1.8.

9.1.6 Tuning Stage 6

Ad just the STAGE 6 TUNE control for minimum cathode current, keep-
ing the stage grid current below 100 mA.

Increase the STAGE 6 COUPLING until grid current just begins to fall.
Tune STAGE 6 OUTPUT TUNE for maximum cathode current on Stage 6 or to
maximum drive to Stage 7, keeping the Stage 7 grid current below 50 mA
and Stage 7 cathode current below 24,

Re-check the adjustment of the tuning controls of the preceding
stages (Sections 9.1.3 to 9.1.5).

Adjust STAGE 6 OUTPUT TUNE control for maximum Stage 6 cathode cur-
rent. Stage 6 coupling control should be adjusted to provide Jjust enough
drive to give an indication of maximum Stage 6 cathode current when the
output circuit is tuned. If the coupling is too great the anode and out-
put circuit tunes will react on each other.

Re-check Stage 5 tuning for minimum Stage 5 cathode current.
9.1.7 Tuning Stage 7

Adjust STAGE 7 ANODE TUNE control for minimum cathode current,
keeping the stage grid current below 200 mA.

Adjust STAGE 6 COUPLING to give about 200 mA grid current on
Stage 7.

Increase FEEDER COUPLING until the Stage 7 grid current just begins
to fall and a reading is obtained on the FEEDER INDICATOR. Tune the out-
put circuit (FEEDER TUNE) for maximum cathode current on Stage 7 or for
maximum FEEDER INDICATOR reading. Re-adjust STAGE 7 ANODE TUNE control
for minimum cathode current. Increase the stage coupling until the
FEEDER INDICATOR reading is about maximum.

9.1.8 Final Tuning

Reduce the STAGE 6 COUPLING and adjust the MANUAL control RV5, until
Stage 6 grid current is about 100 mA and Stage 7 grid current about 50 mA.

36



Retune STAGE 6 OUTPUT TUNE and adjust STAGE 6 TUNE. Repeat these
two adjustments until both tuning points are coincident. Increase
STAGE 6 COUPLING until a maximum Stage 7 grid current is obtained, keep-
ing this below 200 mA with the MANUAL control. Retune STAGE 6 TUNE and
STAGE 5 TUNE.

Increase the MANUAL control and adjust FEEDER COUPLING until Stage
7 grid current is 250-300 mA and Stage 7 cathode current is 2.6-2.7A
retuning STAGE 7 ANODE TUNE for each adjustment of FEEDER COUPLING.

Increase the STAGE 6 COUPLING to give a Stage 6 grid current of be-
tween 30 mA and 45 mA and a Stage 6 cathode current of between 0.65 and
0.8A, readjusting the level control for the Stage 7 cathode current de-
rived above and retuning STAGE 6 TUNE for each adjustment of STAGE 6
COUPLING.

Re-check the settings of the anode tuning controls of all stages and
finally neutralise Stage 5 if necessary as described in Section 9.1.11.

Check all meter readings for general agreement with those shown on
the chart of typical power figures Fig.5, or the Test Report supplied
with the transmitter.

9.1.9 Checking Distortion

Conneet the U-link on the mixer monitor frequency changer to the ST,
7 monitoring point and the U-link on Stage 7 to the FEEDER monitoring
point.

Check the distortion on the Spectrum Analyser or the monitor
receiver in the ISB drive rack, as explained in the relevant handbook.

Adjust the Stage 5 FEEDBACK potentiometer for minimum distortion
indicated on the monitoring equipment. If the distortion is higher than
the required figure, it may be necessary to adjust the STAGE 6 COUPLING
slightly. As a general rule, for best results, coupling should be slight-
ly greater than optimum. After any adjustment of coupling, readjust the
FEEDBACK potentiometer and MANUAL control.

When tuning up to the first time, it will be found helpful to use
a CRO to display the RF waveform, when the effects of over coupling and
under coupling will be clearly seen. If the coupling is too tight there
will be a tendency for the waveform to flatten; increasing the coupling
overcomes this tendency but of course Stage 6 loss increases, so that it
should not be overcoupled more than necessary.

9.1.10 Setting-up Mixer Preset Level Controls

Having set a working frequency the mixer bias MANUAL/REMOTE switch
SWF, (see Section 6.2.3), may be set to REMOTE and the preset level con-
trol for the frequency range in use may be adjusted to obtain first out-
put for %W PEP input. If this is done on each range when a working fre-—
quency is set up on that range, the correct level will then be auto-
matically selected for each of the six positions on the frequency selec-
tor switch.

Finally, log all meter and scale readings for future reference.

37



9.1.11 Neutralizing Stage 3

Neutralising should be carried out when the set is first tuned and
subsequently should only be necessary after changing valves. It should
be carried out at 20 Mc¢/s, or alternatively at the highest frequency
normally used, up to 22 Mc¢/s.

Either of two methods may be used.
(a) Adjust STAGE 5 TUNE-control for minimum cathode current.

With the i.f. level reduced, detune on either side of the tuning
point and note Stage 6 grid «current. If Stage 5 is properly neutralised,
the dip in cathode current will coincide with a peak of Stage 6 grid
current. If there is an increase of Stage 6 grid current on one side of
the tuning point, rotate the Stage 5 NEUTRALISING control a little in the
same direction as the tuning control was turned to give the rise. Re-
tune 3tage 4. Swing the tuning control through the tuning point again
and note cathode current and Stage 6 grid current. Continue adjusting
the NEUTRALISING control and checking the currents until the dip in
Stage 5 cathode current and the ‘rise in Stage 6 grid current exactly co-
incide.

NOTE: It is important to retune STAGE 4 TUNE after each adjustment of
the NEUTRALIZING control.

(b) Completely détune Staée 5. Set the MANUAL/REMOTE switch to MANUAL.

Ad just the MANUAL control to give approximately 100 mA Stage 5
cathode current. Tune through minimum cathode current then detune com-—
pletely on the other side of the tuning point and note the current.

Ad just the NEUTRALISING control until the cathode current reading
is the same when the stage is completely detuned on either side of the
tuning point, readjusting Stage L4 tune as necessary.

9.2 CW AND FSK OPERATION

Proceed as for ISB operation up to Section 9.1.6 except that in
Section 9.1.3 apply the i.f. drive from the CW/FSK drive unit, at 0.25
watt.

For final adjustment of the loading of Stage 6 and 7 (Section 9.1.6)
reduce Feeder and St.6 coupling to give grid and cathode currents as
follows:—

HS.71 Stage 6 — grid current 45-55 mA, cathode current 0.6-0.754.
HS.71A Stage 6 - grid current 45-55 mA, cathode current 0.55-0.75A.
HS.71 Stage 7 - grid current 600 mh cathode current 3.2-3.4 A.
HS.71A Stage 7 - grid current 500 mA, cathode current 3.2-3.3A.

It will be observed that all other figures also will be correspond-
ingly higher than on ISB operation, as shown on the chart of typical
figurese.

Ensure that: St.7Ic + St.5Ia - (St.6Ig + St. 7Ig) #3.75A

Finally, log all meter and scale readings for future reference.
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9.2A DSB OPERATION

Apply the DSB carrier at the intermediate frequency, tune the
transmitter as described in Section 9.1 except that the drive and
coupling controls should be adjusted with the carrier only applied
to give Stage 7 grid and cathode currents 150 mA and 2.3A respectively.
Stage 6 grid and cathode currents should be approx. 20 mA and 0.55A
respectively.

9.3 TUNING WHEN USING EXTERNAL DRIVE
9.3.1 General
After setting-up the external drive unit as described in the

relevant handbook set the following transmitter switch and link to the
positions shown:

Switch/link Position
AUTO/MANUAL Switch MANUAL
EXT. DRIVE/ST., INPUT/MIXER link. EXT.DRIVE to ST.4 INPUT.

NOTE: Figures given in this section are for ISB operation for CW and
FSK use the figures given in Section 9.2.

9.3.2 Tuning Stage 4

Refer to the calibration chart, Fig.3 and set the STAGE 4 TUNE
control to its approximate position for the required radiated frequency.
On some frequencies, the tuning point may be obtained at two settings of
the Stage 4 turret, select the point which does not trip the AUX,.HT
when the later stages are tuned.

Set the EXT.DRIVE LEVEL™ control (RV7) to give a reading of about
2 volts on the STAGE 4 GRID PEAK VOLTS meter.

Adjust STAGE 4 TUNE control for maximum reading on the STAGE 5
GRID PEAK VOLTS meter.

9.3.3 Tuning Stage 5

Refer to the calibration chart, Fig.3 and 4 and set Stages 5,6
and 7 tuning controls to their approximate positions for the required
radiated frequency. Set the STAGE 6 COUPLING and FEEDER COUPLING
controls to minimum (fully anticlockwise)., The STAGE 7 INPUT TUNE
control should be set to the position shown on the calibration chart
and will not normally be readjusted.

Set the RANGE switch and the ST.,7 & OUTPUT RANGE SWITCH to the
range in which the required radiated frequency lies.

Reduce the stage 4 grid volts i.e. External drive level, to OV by
means of EXT.DRIVE LEVEL™ control and switch on the main HT.

x DRIVE LEVEL control in HS.71A
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Incrcase the level to give Stage 5 cathode current of about 100
mA,

Adjust the STAGE 5 TUNE control for minimum Stase 5 cathode cur-
rent, keeping the level control adjusted so that stage 6 cathode current
does not rise above 0.6A and the grid current does not rise above 100 mA.

If stage 5 is unstable, adjust the NEUTRALISING control for stabi-
lity and carry on tuning the transmitter. Neutralise fully as described
in Section 9.1,11 when the loading of the final stage is approximately
correct as described in Section 9.3.6,.

9.3.4 Tuning Stage 6

Ad just the STAGE 6 TUNE control for minimum cathode current,
keeping the stage grid current below 100 mA,

Increase the STAGE 6 COUPLING until the stage grid current Jjust
begins to fall. Tune STAGE 6 OUTPUT TUNE for maximum cathode on
Stage 6 or to maximum drive to Stage 7, keeping the Stage 7 grid
current below 50 mA and Stage 7 cathode current below 24,

Re-check the adjustment of the tuning controls of the preceding
stages (Sections 9.3.2 and 9.3.3).

Adjust STAGE 6 OUTPUT TUNE control for maximum Stage 6 cathode
current. Stage 6 coupling control should be adjusted to provide Jjust
enough device to give an indication of maximum Stage 6 cathode current
when the output circuit is tuned, If the coupling is too great the
anode and output circuit tunes will react on each other,

Re-check Stage 5 tuning for minimum Stage 5 cathode current.
9.3.5 Tuning Stage 7

Adjust STAGE 7 TUNE control for minimum cathode current, keeping
the Stage grid current below 200 mA.

Adjust STAGE 6 COUPLING to give about 200 mA grid current on Stage 7

Increase FEEDER COUPLING until the Stage 7 grid current just
beings to fall and a reading is obtained on the Feeder Indicator. Tune
the output circuit (FEEDER TUNE) for maximum cathode current on Stage 7
or for maximum FEEDER INDICATOR reading. Readjust STAGE 7 TUNE control
for minimum cathode current. Increase the stase coupling until the
feeder indicator reading is about maximum.
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9.3.6 Final Tuning

Reduce the STAGE 6 COUPLING and adjust the EXT.DRIVE LEVEL® con-
trol until Stage 6 grid current is about 100 mA and Stage 7 grid
current about 50 mA,

Re-tune STAGE 6 OUTPUT TUNE and adjust STAGE 6 TUNE. Repeat these
two adjustments until both tuning points are coincident. Increase Stage
6 coupling until a maximum Stage 7 grid current is obtained, keeping
this below 200 mA with the level control. Re-tune Stage 6 and Stage 5.

Increase the EXT.DRIVE LEVEL® control and ad just FEEDER COUPLING
until Stage 7 grid current is 250-300 mA and Stage 7 cathode current
is 2.6-2.8A retuning STAGE 7 ANODE TUNE for each adjustment of FEEDER
COUPLING.

Increase the STAGE 6 COUPLING to give a Stage 6 grid current of
between 30 mA and 45 mA and a Stage 6 cathode current of between 0.65
and 0.8A, readjusting the EXT.DRIVE LEVEL control for the Stage 7
cathode current derived above and retuning STAGE 6 TUNE for each ad-
justment of STAGE 6 COUPLING.,

Re~check the settings of the anode tuning controls of all stages
and finally neutralise Stage 5 if necessary as described in Sectilon
9.1.11.

Check all meter readings for general agreement with those shown
on the chart of typical power figures Fig.5 or the Test Report supplied
with the transmitter.

10 OPERATING INSTRUCTIONS

This section contains 'switching' instructions only. It is
assumed that the transmitter has been set up and tuned as described
in Sections 8 and 9 and is in all respects ready for use and that the
drive equipment is correctly set-up and is switched ON.

10. 1 STARTING-UP INSTRUCTIONS

1. Close and lock the front and rear doors of the Rectifier Cabinets
and the rear door of the RF cabinets. Remove the keys from the
door locks and insert in control panel.

2a Close the external wall isolator switch.

3. Check that the wvarious control switches are set to their correct
positions as follows:-

AUTO/MANUAL switch AUTO (when using external drive to MANUAL)
LOCAL/REMOTE switch to LOCAL.
HT VOLTS selector switch to FULL.

# DRIVE LEVEL control in HS.71A.
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The primary oscillator equipment may be set up to provide crystal
drive frequencies for up to six different radiated frequencies.

The crystal oscillators are selected by operation of the FREQUENCY
selector switch, which must now be set to the oscillator reguireds

TURN the MAINS ISOLATOR, the H.T. EARTHING and the H.T. INTERLOCK
switches to CONNECTED, OFF and CLOSED respectively.

Check the voltage of each phase of the a.c. supply.

(a) Check that the 50V d.c. indicator lamp and one of the FREQUENCY
indicator lamps have 1it. (When on MANUAL only 50V lamp will

light.)
(b) Press the START button.
(c) The fan should start.

(d) Check that after 30 seconds approx. the FILS indicator lamp
lights, followed by the AUX H.T. lamp.

(e) Check the filament voltages on the voltmeter on the r.f. cabine
against the figures obtained in Sections 7, 8 and 9 and adjust
as necessary by the filament controls on the Rectifier Cabinet.

(f) Check the bias and auxiliary h.t. supplies on the voltmeter on
the r.f. cabinet.

(a) Press the H.T. ON button.

(b) Check that the h.t. indicator lamp lights. Check the reading
on the h.t. voltmeter on the meter panel.

(a) Apply the i.f. drive input.

(b) Check that the voltage and current readings of each stage are

in accordance with the figures obtained when the transmitter
was tuned..

10,2 OVERLOAD RESET

If the overload relays trip, the main h.t. contactor will be de-

energized and h.t. indicator lamp will be extinguished.

Unless there is an apparent defect main h.t. may be restored by

pressing the H.T. OFF & RESET button and then the H.T. ON button.

Check the meter readings.

If the overload relays trip again on reapplication of h.t., the

cause must be investigated.

10,3 CLOSING DOWN INSTRUCTIONS
(a) Temporary Stoppage

Transfer any incoming traffic.

Press the H.T. OFF & RESET switch - this will remove main h.t.
Press the STOP switch.

All circuits except the 50V supply unit will be de-energized.



(b) Complete Close Down

Transfer any incoming traffic.
Press the STOP button.

Turn off the H.T. INTERLOCK, the H.T. EARTHING u:il the MAINS
ISOLATOR switches.

Finally, open the external wall a.c. supply switch. The transmitter
is now completely disconnected from the mains.

11 MAINTENANCE
11.1 ROUTINE MAINTENANCE

11,1.1 Daily, when the Set is in use

(a) Take a complete set of meter readings and check them against the
readings noted when the transmitter was tuned.

(b) Check the filament bias and h.t. meter readings.

(¢) Check the air filter and replace if dirty. Wash the dirty filter
as detailed in Section 1l.3.

11,1,2 Weekly

Check that the fan is running quietly and that there is no undue
heating.

Check that the filament connections of the high power valves are
tight. Reverse the filament connections of Stage 5 and 6 by means of
the switches SWQ and SWK every week of service.

Blow out any dust which may have accumulated in the cubicles. Remove
any dust from the envelopes of the high power valves with a soft rag
moistened with white spirit. Cleaning must only be done when the valves
are quite cold.

Check that the overload relays operate as described in the setting-
up instructions, Section 8.7.

Check that the 'Ledex' switches operate when the frequency selector
switch is operated.

Check the movement of the tuning controls. Points which may require
attention are ag follows:-

(a) Coil contacts. These are made of silver with a small percentage
of graphite. Neither the coil surface not the contacts require a
lubricant. The contact pressure, however, affects the torque
required to move the coil and therefore the time for one revolution
(see Section 11.2 for contact pressure adjustment ).
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(c)

(d)

(e)
(£)

Gearboxes.  These are lubricated with Aerosheil 11 greasc.

NOTE: The worm gearbox driving Stage 6 Outpul Tune is pached jfuul
aof grease and should never require attention.

Switches and coll spindles. - The ball contacts and their tracks
should be lipghtly greased with Aerosheil 11. The beurings of
Stuge 6 Outpul unit switch are ball ruaces and packed with greas
Similarly the chain sprocket bearings: these should never require
treatment.

Sintcred bronze bearings. These should be lipghtly oiled using a
high quality 1ight machine oll such as CALTED 548 or VACULINE 'G'.
L ic very lmportant that the minimum quantity of oil be used,
especi Iy where the bearings are supported on micualex plates. On
no account should oil be allowed to fall onto these insulating
plates.

Guide rods wmd telescopic tubes. A Light smear of Aeroshell 11
grease  pplied occasionally should suffice to maintaln free movemen

Sturting torques. The following figures may be used as a guide to
satisfactory operation of any of the driven components:

Control Max. Control Max.

Starting Starting

Torque Torque
1. Stuge 4 Tunc 35 oz in 6. Output Coupling 120 oz in
2. Stage 5 Tune 80 oz in 7. Stage 7 Input 100 oz in
%« Range 350 oz in 8. Stage 7 Anode 120 o0z in
Lo Output Tune 4O oz Iin 9. Fecder Coupling 120 oz in
5. Stage 6 Anode 120 oz in 10. Feecder Tune 100 oz in

11. Stage 7 Output

Range 350 oz in

(&)

NOTE:

Driving Chain to Range Switches. These should be cleancd and re-
greused with Aeroshell 11 when examination reveals it is necessary.

Grease should be used sparingly.

Access to the upper bearings of the tuning coils of Stages 6 and
7 and the lead screws gf the coupling coils is obtained by
removing a pluy bolt in the top of the bearing housing. To

gain access to Stage 6 lead screw bearing it is necessary to:-

(1) Romove the Output Tuning Unit of Stage 6.

(2) Take off the right-hand side plate and the small [front
panel, thus exposing to view the connectors between the
coupling coil and the contact blocks. Remove these two
strip conncctors and the top plate can then be removed,
eaxposing the pluy bolt.

To gyain accecss to Stage 7 coupling bearing remove the
Jeeder switch unit and the plug bolt will be found in the
caposed well.
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11.1.3 Quarterly
Check the functioning of the filament delay switch.
Examine the contactors and relays.

If the contacts of contactors require cleaning, this should be done
with carbon tetrachloride or one of the patent cleaning fluids. If they
are badly burnt it may be possible to restore the surfaces by careful
filing with a smooth file and then burnishing, taking care to maintain
the original shape of the contact. Abrasive paper should never be used.

Relay contacts may be cleaned with a cleaning fluid. If contacts
are badly burnt, the whole relay should be replaced.

The bearings of the contactors should be oiled with one drop of
thin oil. Over-oiling is worse than no oil at all. Under no circum-—
stances should relays be oilled.

All the joints, knuckles and sliding surfaces of the mechanical
interlock system should be oiled with a light machine oil. A drop or two
should also be applied to the locks of the interlock system and the
moving parts of the isolator. Occasional lubrication will meke a big
difference to the ease with which all these items operate.

When the suction fan motor has two grease cups, these should be
filled with a small amount of high grade grease. This should be
injected every 1-3 months, depending on how much the transmitter is used.

When the suction fan motor has two oiling holes, high grade oil
(SAE30) should be used to maintain the oil level at the level indicated
on the case.

Check the contact pressures as described in Section 11.2.

The sliding surfaces of the withdrawable units should be lightly
lubricated with oil or grease, according to the surfaces involved.

See also Supplement 4, Sect. 11.4 for R.C.U. Fan Maintenance.
11.1.4 Yearly

Check over all terminal connections.

Check all clamped and/or flexible cables for signs of wear.

Check the insulation of the power circuits.

Verify that all cubicles and other pieces of equipment are properly

earthed, and that the earth connections are sound, with special attention
to low level devices.

Lightly oil lock mechanism on the door switches.
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11,2 STAGES 5, 6 AND 7 COIL TUNING CONTACTS

Stage 6 and Stage 7

Each contact should have a pressure of 900 gms at least and the sum
of the pressures of top (and bottom) pair should be not less than 2250 gms

The guide rod contact pressure should be not less than 675 gms each.

If all the balls to not make contact at the correct pressure, they
should be adjusted as follows:-

NOTE: Reference numbers quoted in the following adjustments will be
found on Figs.4 or 12. I

1. Wind the Spring Contact Assembly (Ref.84) to the top of the coil.

2. Adjust the pressure on the ball contacts by slackening the special
nuts holding the top of the rod in position in the slot in the
mounting plate, setting the rod nearer the coil for greater
pressure and away from the coil for less pressure. Tighten the
special nuts.

3.  Wind the Spring Contact Assembly to the bottom of the coil.

L. Adjust the pressure on the ball contacts by slackening the special
nuts holding the bottom of the rod in position, and adjusting the
rods position in the same way as for 2 above. Tighten the special
nuts.

5. Repeat 1-4 as often as necessary until the Spring Contact Assembly
exerts a uniform pressure along the whole length of the coil.

A method of checking the pressure of the ball contacts on the coil
is to make a loop of wire around a contact and hook a spring balance
through the loop. Pull the contact away from the coil at its point of
contact by means of the ring at the end of the spring balance, and check
the spring balance reading at the 'breaking' point. Check that the anode
coil and ball contacts are clean. If not, clean them with a soft cloth.

Stage 5

The pressure of the contacts on the coil should be not less than

200 gms and the pressure of the contacts on the rod above the coil should
be not less than 450 gms.

NOTE: There is no adjustment of Stage 5 contacts.

11.3 ALIGNMENT OF THE MIXER UNIT

Circuit Diagram: Figs.18 & 19 (HS71/1: Figs.18, 19A)
Component Layout: Fig.13 (HS71/1: Figs.1l3, 13B)
Calibration Curves: Fig.2

The following list of Test Equipment may be varied according to
customer's requirements.
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Test Equipment required

Two-tone test Generator TF1143 (AP.103480 and 103481)

Spectrum Analyser 0A1094 (AP.103540)

Signal Generator TF1LLLG or CT218

Valve Voltmeter TF4L28 or CT;EV(to be connected by 2 yards of
coaxial and terminated with a 220% resistor and a 33 pF capacitor).
Avometer 40, 7 or 8 or AP.47A

Insulation test set

Test rig for mixer panel (optional)

Artificial load for transmitter (6002 or 50%)

I S

e

N

Also required crystal oscillator panel such as HD61B or HD21.

The drawing references against component identities throughout this
section refer to the component layout drawing.

The Mixer Unit is set up at the factory and should not require
alignment when the transmitter is first installed.

The following section describes the complete procedure for alignment
but it should be noted that sub-sections 11.3.3"and 11.%.5, covering
balancing and final alignment, should be sufficient for normal purposes.

The alignment is to be carried out in a screened room on multi-
transmitter stations to eliminate effects of r.f. fields on the test
equipment using the test harness described below.

The test rig for the mixer panel is a metal stand with an angle
iron framework top, pivoted in the centre; it has guides and clips to
hold the mixer unit firmly when placed in the rig. The rig allows the
mixer panel to be turned over and locked in any convenient position
whilst aligning it.

Around the test rig the test equipment should be placed at a con-
venient level for the person aligning the units. The unit requires a
power supply which gives outputs of 280V stabilized, 4LOOV d.c., 6.3V a.c.
and -150V d.c. (normally the power unit is supplied with the test . g).

11,3.1 Preliminary Alignment of the Harmonic Generator

(i) Withdraw the Mixer Unit on its runners and remove its baseplate.
If the Mixer Unit is removed from the transmitter connect it to
the external power unit.

(ii) Connect a valve voltmeter across R131(3N) in the Monitor Fre-
quency Changer Unit, i.e. across the output of the Harmonic
Generator Unit. Set all cores and trimmers to approximately
their mid-positions.

(iii) Set the Harmonic Generator Frequency range SWA(?K), fHG Mc/s,
to the 4/8 Mc/s range.

(iv) Connect a Signal Generator to the 'HG INPUT' socket, SKR(4H)
and apply an input at 4 Mc/s of approximately 1 to 2 volts.
Set the HG TUNE control to the 4 Mc/s tuning point given by the
calibration curves.

Adjust TR1(3J), L2(6K) and TR3(8J) for maximum reading on the
valve voltmeter.

Ly AP,116E-0232-1
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(v)

(vi)

(vii)

(viii)

(ix)

(x)

(1)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

Set the HG TUNE control to the 8 Mc/s point given by the
calibration curves (Fig.2).

Adjust C6(3H), C32(7H) and C50(8I) for maximum on the valve
voltmeter.

Repeat (iv) and (v) as often as necessary, but tune the 'HG TUNE
control for maximum on the valve voltmeter after reference to
the calibration curves, adjusting the coils and trimmers until
no increase in output occurs on readjustment.

Set the fHG Mc/s switch to 8/16 Mc/s.

Set the 'HG TUNE' control to the 8 Mc/s point given by the
calibration curves (Fig.2).

Adjust TR2(4J), L3(6J) and TRL(7J) for maximum reading on the
valve voltmeter.

Set the 'HG TUNE' control to the 16 Mc/s point given by the
calibration curves (Fig.2).

Adjust trimmers C7(3H), C16(5H), C33(6I) and C51(8I) for
maximum output on the valve voltmeter.

Set the panel meter switch SWB(3L), to the 'V2' position.

Set the 'HG TUNE' control approximately as in (viii) and tune
it about this point for maximum reading on the panel meter.
Adjust TR2, L3 and TR for maximum on the valve voltmeter.

Set the 'HG TUNE' control as for (ix) and tune it for maximum
reading on the valve voltmeter.
Adjust C7, C16, C33 and C51 for maximum on the voltmeter.

Repeat (x) and (xi) as often as necessary, until no increase
in output occurs on readjustment.

Check that the maximum on the panel meter and the maximum on
the valve voltmeter are coincident.

Set the 'fHG Mc/s' switch to 16/24 Mc/s.

Set the 'HG TUNE' control to the 16 Mc/s tuning point given
by the calibration curves.

Adjust L1(5J), L4(6K) and TR5(7L) for maximum reading on the
valve voltmeter.

Adjust the signal generator frequency to 6.1 Mc/s and set the
'"HG TUNE' control to the 24.) Mc/s point given by the cali-
bration curves (Fig.2).

Adjust C8(4H), C17(5H), C26(5I), C34(6H) and C52(7H) for

maximum reading on the valve voltmeter.

Set the panel meter switch SWB to the 'V3' position.

Adjust the signal generator frequency to 4 Mc/s and set the

'HG TUNE' control as in (xiv) and tune it about this point for
maximum on the panel meter.

Adjust L1, L and TR5 for maximum output on the valve voltmeter.
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(xvii)

(xviii)

(xix)

(xx)

Adjust the signal generator frequency to 6.1 Mc/s and set
the 'HG TUNE' control as in (xv) and tune it for maximum on
the valve voltmeter, then adjust trimmers C8, C17, C26, C34
and C52 for maximum on the valve voltmeter.

Repeat (xvi) and (xvii) as often as necessary until no increas
in output occurs on readjustment.

Check that the maximum on the panel meter and the maximum on
the valve voltmeter are coincident.

The voltage readings obtained on the valve voltmeter at all
frequencies should be between 6.0 and 8.0 volts.

The preliminary adjustment of the Harmonic Generator is now
complete.

Disconnect the valve voltmeter.

11.3.2 Preliminary Alignment of the Mixer and Stages 1, 2 and 3
NOTE 1:

NO

46

TE 2:

(1)

(i1)

(iii)

(iv)

(vi)

If the Unit has been removed from the transmitter a dumny load
will now be required. The dumwny load should consist of a 2208
2W resistor in parallel with 33 pF capacitor.

The frequencies used in this section and sections 11.2.3 and
11.2.4 will depend on the transmitter and on the Drive Units
to that transmitter. Specific frequencies are thergfore not
given in the following text, and reference should be made to
Table 4 in Supplement 3. The asterisked figures relate to the
right-hand colunn of Table 4.

Connect the dummy load across the output of the Unit, i.e.
from SKQ(8M) to earth.

Connect a valve voltmeter in parallel with the load via

2 yds of 758 coaxlal cable..

If the Unit has not been removed from the transmitter the
normal Stage 4 feed and the ST.4 GRID PEAK VOLTMETER should
be used.

Apply a single tone %1 input at -6 dB, relative to p.e.p.
(250 mW) to Socket SKS(8F).

Set SWF(8E) to MANUAL.
Set the mixer balance controls RV1(8G) and C63(8G) to mid-
position and the MANUAL gain control RV5(8E) to maximum.

Adjust the AMPLIFIER control RV4(8E) Stage 2 cathode current
potentiometer, for 25 mA on the panel meter M1.

Adjust RV3(4F), the Stage 3 cathode current potentiometer,
for 35 mA on M1.

Set the mixer range switch SWC(3M) (fRAD Mc/s) to %2 and set
M1l to read mixer cathode current (V7/V8).

Set the 'fHG Mc/s' switch to 3.

Apply an input of =4 to SKR.

Set the 'HG TUNE' control to the %5 point given by the cali-
bration curves (Fig.2), then tune it, about this point, for
maximum on M1.
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(vii)

(viii)

(ix)

(x)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

Set the 'MIXER TUNE' control to the %6 point given by the
calibration curves (Fig.2).

Adjust TR6(7M), L12(6L§, L16(5L) and TR9(4L) for maximum on
the valve voltmeter.

Set the 'fHG Mc/s' switch to 7.

Apply an input of %8 to SKR. (See also %9 in Table 4 in
Supp.3. )

Set the 'HG TUNE' control to the %10 point given by the cali-
bration curves (Fig.23) and then tune it about this point for
maximum on Ml.

Set the 'MIXER TUNE' control to the x1l1 point given by the
calibration curves.

Adjust C67(7F), C73(6G), CBL(5G) and C104(4G) for maximum on
the valve voltmeter.

Repeat (vi) to (ix) as often as necessary but tune the 'MIXER
TUNE' control for maximum on the valve voltmeter after reference
to the calibration curves (Fig.2), adjusting the coils and
trimmers until no increase in output occurs on readjustment.

Set the 'fHG Mc/s' switch to x12.
Apply an input of %13 Mc/s to SKR. I
Set the 'HG TUNE' control to the #1k4 point given by the
calibration curves (Fig.Z) and then tune it, about this point,
for maximum on Ml.

Set the 'fRAD Mc/s' switch to x15.

Set the 'MIXER TUNE' control to the %16 point given in the
calibration curves (Fig.2).

Adjust TR7(8M), L13(7M), L17(5L) and TR10(4L) for maximum on
the valve voltmeter.

Apply an input of %17 to SKR.

Set the 'HG TUNE' control to the #18 point given by the cali-
bration curves (Fig.2) and tune it about this point for
maximum on Ml.

Set the 'MIXER TUNE' control to the #19 point given by the
calibration curves Fig.2.

Adjust C68(8F), C74.(7F), €85(5G) and C105(L4G) for maximum on
the valve voltmeter.

Repeat (xi) to (xiv) as often as necessary, but tune the
'MIXER TUNE' control for maximum on the valve voltmeter after
reference to the calibration curves (Fig.2), adjusting the
coils and trimmers until no increase in output occurs on
readjustment.

Set the 'fHG Mc/s' switch to %20.

Apply an input of %21 to SKR. (See also %22 in Table 4 Supp.3.)
Set the 'HG TUNE' control to the %23 point given by the cali-
bration curves (Fig.2) and tune it about this point for maximum
on M1l
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(xvii) Set the 'fRAD Mc/s' switch to x2l.
Set the 'MIXER T'NE' control to the %25 point given by the
calibration curves (Fig.2).
Adjust TRA(sM), L14(7M), L18(6M) and TR11(4M) for maximum ou
the valve voltmeter.

(xviii) Set the 'fHG Mc/s' switch to x26.
Apply an input of %27 to SKR.
Set the 'HG TUNE' control to the %28 point given by the cali-
bration curves (Fig.Z) and tune it about this point for
maximum on Ml.

(xix) Set the 'MIXER TUNE' control to the %29 point given by the
calibration curves (Fig.2).
Adjust C69(&F), C75(7F) and C86(6F), CLl06(4F) for maximum on
the valve voltueter.

(xx) Repeat (xvi) to (xix) as often as necessary, but tune the
'MIXER TUNE' control for maximum on the valve voltmeter after
reference to the calibration curves (Fig.2), adjusting the
coils and trimmers until no increase occurs on read,justment.

(xxi) The voltage readings obtained on the valve voltmeter at all
frequencies should be between 5 and 7 volts.

(xxii) Replace the baseplate and disconnect the external valve
voltmeter if necessary.

11,3.3 Balancing the Mixer Stage
(See Note 2 in Section 11.3.2).

Remove the %50 injul from the mixer.

Connect a valve voltmeter ucross C82(6G). (Remove the peErspex
shield.)

Set the MIXER % MONITOR METERING SWITCH to 'V7/V3'.

Set the BALANCE/NORMAL switch SWE(6F) to the BALANCE position.
Set the 'fRAD Mc/s' switch to %31.

Set the 'fHG Mc/s' switch to '8/1h Mc/s'.

Set the MANUAL control RV5(7E) to maximum.

Set SWF to MANUAL.

Apply an input of %32 to the HG INPUT socket SKR.

Set the 'HG TUNE' control to the %33 point given by the calibration
curves (Fig.2) and tune it about this point for maximum realing on MI.

Set the 'MIXER TUNE' control to the =34 point given by the cali-
bration curves (Fig.2) and tune it for maximum on the valve voltmeter.

Adjust the mixer balance capacitor C63(8G) and trimmers C63 and
C74 for maximum on the valve voltmeter.

' Carefully adjust C63 and the balance potentiometer RVI(7H), altoi-
natively, to reduce the reading on the valve voltmeter to a minimum.

Remove the vilve volimeter; return SWE to NORMAL.

Repeat (xjii), (Xiv) «nd (xv) of Section 11.5.2, if necessary use
the ex?ernal load und externil valve vollmeter (see Section 11.9.2
Note 1). A .
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11.3.4 Setting up the Monitor Frequency Changer

(See Note 2 of Section 11.5.24)
Set the 'fHG Mc/s' switch to %55 and the 'fRAD Mc/s' switch to %36.

Set the MONITOR U-link on the front punel to DRIVE (LKA from PLBC
to PLBE).

Apply an input of %357 to the HG TNPUT socket SKR(4H).

Apply a singlec tone %33 inpul at -64B, relative to pe.c.p. (250 mW)
to socket SKS(8F).

Sct the 'HG TUNE' control to the %39 point given by the calibration
curves (Fig.2) and tune it about this point for maximum on Ml (switch
setting 'W7/V8' cathode current).

Tune the 'MIXER TUNE' control for maximum oulput on the 'ST.)
PEAK VOLTS' meter.

Connect a valve vollmeter in parallel with a 758 resistor ucross
the output of thc Monitor Frequency Changer at socket SKT(5E).

Tune ClZB(&E) and C]jj(BE) for maximum output on the valve volilmeter.
Remove the valve voltmeter and the 758 load.

The Monitor Frequency Changer is now set up.

11.3.5 Final Alignment of the Mixer Unit

The final adjustment of the unit must be carried out, working into
its normal load, in the transmitter.

Set the meter M1 to V7/V8 (mixer cathode current).
Apply an input of j Mc/s to the HG INPUT socket SKR.
Set the 'fHG Mc/s' switch to '4/8 Mc/s'.

Set the 'HG TUNE' control to the 4 Mc/s point given by the cali-
bration curves (Fig.Z) and tune 1t about thils point for maximum on Ml.

Carefully adjust the tuning coils L2 and TR3 of the HG amplifier
stages for maximum on MI1.

Set the 'HG TUNE' control to the 8 Mc/s point given by the cali-
bration curves (Fig.2) and tune it about this point for maximum on M1.

Carefully adjust the trimmers C32 and C50.

NOTE: Only very slight adjustments will be necessary to obtain optimuwn
resul ts.

Set the 'fHG Mc/s' switch to '8/16 Mc/s'.

Align the tuning coils L3 and TR4 at 8 Mc/s and the trimmers C33
and C51 at 16 Mc/s in the same manner as range 4/8 Mc/s has been
described.

Set the 'fHG Mc/s' switch to 16/24 Mc/s.
Align the tuning coils L4 and TR5 at 16 Mc/s.
Apply an input of 6.1 Mc/s to SKR.
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Align the trimmers C34 and €52 at 24.L4 Mc/s (fHG). This should be
carried out in a manner similar to that of the 4/8 Mc/s range, the only
difference being change in the tuning frequency.

Having completed the final adjustment of the Harmonic Generator,
carefully repeat the alignment of the Mixer and Stages 1, 2 and 3 as
described in Section 11.3.2, using Stage 4 as the output load and the
ST..4 GRID PEAK Volts as the output indicator.

11.4 SETTING UP THE MANUAL DRIVE ASSEMBLIES

All the variable tuning controls are driven by manual drive assem-
blies mounted on the front panel. There are basically two types, the
single turn type and the multi-turn type. The single turn types, the
handles of which rotate less than 360°, are used for the RANGE switches
and the OUTPUT TUNE controls. The multi-turn types, the handles of which
rotate a number of complete revolutions, are used for the remaining
controls.

To set up the manual drive assemblies it is necessary to check that:-
(a) the dial stops are correctly set.

(b) the components are set in the correct position.

(c) the dials are correctly set.

The correct positions of (a), (b) and (c) are listed below under
the control names.

(a) RANGE SWITCH

Dial Stops: 1, 2, 3, L. & 5
Components: Set as shown in Figs.2) and 25.
Dial set to: 1
(b) OUTPUT TUNE
Dial Stops: 0 and 100 (0 and 200 in HS71/1)
Components: Set the capacitor C64 to maximum capacity with

the padders C68, 69, 70 and 71 connected by
switch SWP. (See Fig.2) Sketch B.)

Dial set to: 0
(c) STAGE ) TUNE
Dial Stops: 0 and 210
Components: Set the turret with the largest inductor (110)

connected across the capacitor C12. Set Cl12
to maximum capacity (ready to tune L10).

Dial set to: 0
(d) STAGE 5 TUNE
Dial Stops: 0 and 210
Components: Set the inductor (L15) wiper contacts to

within approximately § turn (2 inches) from
the right~hand end of inductor.

Dial set to: 210
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(e) STAGE 6 TUNE

Dial Stops: 0 und 210

Components: Set the inductor (L19) wiper contacts approxi-
mately l turn (5 inches) from the top of the
inductor.

Dial set to: 210

(f) STAGE 6 COUPLING

Dial Stops: 0 and 210

Components: Lower the inductor to the full extent of the
extension rods, and set the inductor by
rotating the front driving shaft approxi-
mately ) turn.

Dial get to: 0

(g) STAGE 7 INPUT TUNE

Dial Stops: 0 and 210 (0 and 105 in HS71/1)
Components: Set the contact to within 2 inches of the
bottom of the coil.
. Dial set to: 210 (105 in HS71/1).

(h) FEEDER TUNE

Dial Stops: 0 and 200

Components: Turn capacitor spindle fully anticlockwise,
then back % turn (care must be taken not to
exceed the normal limits of travel).

Dial set to: 0

(j) STAGE 7 TUNE

Dial Stops: 0 and 210

Components: Set the inductor (L33) wiper contucts approxi-
mately % turn (3 inches) from the top of the
inductor.

Dial set to: 0

(k) FEEDER COUPLING

Dial Stops: 0 and 210

Components: Lower the inductor (L34) to the full extent
of the extension rods, and set the inductor
by rotating the front driving shaft approxi-
mately 5 turn.

Dial set to: 0

(1) ST.7 AND OUTPUT RANGE SWITCH

Dial Stops: 1, 2, 3, 4 and 5

Components: Set switch rotor blades (SWR) to engage all
contacts. (See also Fig.21.)

Dial set to: 1

NOTE: Slight adjustment may be required when fitting the assemblies o
the couplings but the above settings allow jor this. Afler
Jitting chech the complete range coveraye.
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11.5 SETTING UP THE MECHANICAL DRIVES

Layout: Figs.24 and 25.
Assembly details of the following controls are given on the above-
mentioned drawings:-

RANGE Control

QUTPUT TUNE
ST.7 AND QUTPUT RANGE SWITCH
FEEDER TUNE
11.6 FUSE LIST
Table 5
Fuse Function Rating
FS1 50V D.C. Rectifier A.C. input 2A
FS2 50V D.C. Rectifier A.C. input 24
FS3 50V D.C. Rectifier A.C. input 2A
FS4 Fan Starter supply 2A
FS5 6.3V Fils. and Aux. H.T. Rect. Fils. Supply 2A
Fs6 Stage 7 Bias Supply LA
FsS7 Main H.T. Fuse 50A
FS8 Main H.T. Fuse ) not used in HS71/1 50A
FS9 Main H.T. Fuse 50A
FS10 Stages 5 and 6 and main H.T. Rectifier LA
FS11 Filaments Supplies LA
FS12 LA
FS13 Not used on HS71
FS14 Stage 7 Filament Supply 6A
FS15 Stage 7 Filament Supply 6A
FS16 Aux. H.T. Unit Supply 24
F517 General Bias Supply 2A
Fs18 Filament Delay Switch Supply 500 mA
FS19 Not used on HS71
FS20 Not used on HS71 500 mA
FS21 Not used on HS71
Fs22 'Ledex' switch control supply 1A
323 50V D.C. Supply to control relays up to
Aux. H.T. relay 3A
Fs24 Main H.T. contactor and overload reset relay
control supply 5A
FS25 Indicator lamps supply 14
FS26-FS35 Not used on HS71
52 AP.116E-~-0232-1
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11,7 AIR FILTERS

The air filters consist of closely folded polythene filtering
medium rigidly welded at every fold to transverse polythene supports,
the whole being mounted into a synthetic resin frame, which is made to
make an air-tight seal with the filter holder.

To clean the filters they should be removed from the holder and
washed in lukewarm (not more than 120°F) solution of any of the common
industrial or household detergents. The detergent has no harmful effect
on either polythene or resin frame and so, in obstinate cases, a strong
solution may be used. However, in normal atmosphere and if washing is
carried out regularly, the filter should come completely clean in quite
weak solution.

The filter may be socaked and agitated in the solution to help
remove the dirt.

When clean the filter should be removed from the detergent solution
and rinsed in a cold water bath or under the tap until all signs of the
detergent have been removed. The filter should then be allowed to dry
naturally before replacing in the filter frame. Artificial heat should
not be used to accelerate the drying process.

11,8 REMOVAL OF FRONT PANELS

The upper and lower front panels of the L.H. R.F. Unit and all the
front panels of the R.H. R.F. Unit are removable.

The upper panel containing the RANGE control handle and FEEDER TUNE
control can be removed by:

(a) removing the screw in the handle of the STAGE 5 H.T. INTERLOCK
switch and pulling of the handle,

(b) releasing the four hexagonal headed captive screws, two on
each side of the panel, and lifting the panel off.

The lower panel containing the ST.6 TUNE and ST.6 COUPLING can be
removed by:

(¢) releasing the four hexagonal headed captive screws, two on
each side of the panel, and easing the panel forward. Care
must be taken as the panel is connected by a tagboard to the
cabinet cableform mounted on the left-hand side of the panel.

The four panels on the front of the R.H. R.F. Unit can be removed
by first removing the manual heads, then releasing the four hexagonal
headed captive screws, two on each side of the panel, and lifting away
from the front of the cubicle.

In HS71/1 the panel holding the Stage 7 Range switch and Reflecto-
meter Controls panel should be eased forward to disconnect the socket
of the Refiectometer Controls Panel.
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11,9 AIR INTERLOCK SWITCH SETTING

The 1ir switch is adjustable from 0-10 inches W.G. and the blowers
tend to pive a consbtant pressure independent of the air flow. The air
switch is fitted on the air ducting oulside the transmitter and its
position my, vary from installation to installation. It is advisable to
set the operuating point at ibout the rated pressure of the blower.

The switch is normally set to operate at L5 inches W.G. by means of
the knurled wheel inside ihe case. The trip setting is shown by the
scale on the front of the unit.

11,10 REPLACEMENT COIL CONTACTS

Sintered bronze ball contacts were originally fitted to coils L19
and L35 (Item 40 on Sketch C, Fig.10A, and on Sketch H, Fig.12A).

Should these coil contacts require replacing, it Spring Contact
and Guide Wheel Assembly Ref.104S/5950-99-933-2057 (Marconi WZ.31079/B);
this uses silver graphlite contacts and incorporates a 1% inch diameter
Guide Wheel (original was 1§ inch diameter).

To ease running-in of new contacts, apply the thinnest possible
film of medium grease to the colil, then wipe it off again lmmediately;

the trace of grease remaining will be adequate for running-in purposes.

In normal use, no lubricant whatever should be used.

11,11 BACK-FIRE INDICATORS

The blowing of one or more of the h.t. fuses FS7-9 in the Rectifier
and Control Unit (L.H.) can be due to reverse current, i.e. back-fire in
one or more of the six GXU2 h.t. rectifliers. To ascertain whether any of
these have back-fired, use the compass WIS.7204/C Ref.1l provided in the
modification kit to check the polarity of the cores of chokes L12-17 in
the anode circuits of the valves V1-V6 shown on Figs.8 and 20A. Normally
the polarity of all six cores should be the same, and reversed polarity
of any core indicates that the associated rectifier valve has back-fired.
After changing the valve, and before switching on, reverse the core of
the assoclated choke so that it will give the same polarity indication
as the others.

11,12 USE OF ACT70 VALVES

The ACT70 valve is now the preferred type of valve for use in the
HS%1 and 71 series of transmitters. It 1s mechanically a direct replace-
ment for the BR191B. While power output and distortion are not affected
by the change, slightly different set up conditions are required. These
are detailed us follows:-

1. The 10 k@ resistor at the negative end of Stage 5 screen potentio-
meter (R19) should be changed for one of value 15 k@ (PC.67006/20) and
the static current adjusted to 40-60 mA.

5L AP.116E~0232-1
A.L.5 Apr. "7




2. The static cathode current of Stages 6 and 7 should be adjusted
to 0.2 amp or 0.7 amp respectively.

These values may be set during adjustments for optimum linearity
between 0.2 and 0.3 amp for Stage 6 and between 0.5 and 0.7 amp for

Stage 7.

3. The grid cathode currents of Stages 6 and 7 should be adjusted by
drive level and coupling as follows:-

Service Power Stage 6 Stage 7
Ig Ic Ig Ic
C.W./F.S.K. 7 kw 40/60 mA | 0.5/0.74 |450/550 mA | 3.25A
I.S.B. 2 Tone 9 kW p.e.p. | 20/30 mA | 0.5/0.654}220/280 mhA |2.654
D.S.B. Carrier 3.5 kW 150 mA 2.34
NOTE: Stage 5 cathode current will be found to be between

110 and 140 mA on C.W./F.S.K. and 80 and 110 mA on
I.S.B. (2 Tone).
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R Table 6
Abridged Valve Data
: Filament Max. Max. Max
Services f . Mutual | Max.
h S Valve Oop’' g Op’ g lAnode |Imped. |Ampl’n
Type Spgg n Description Base Anode |sereen|Diss 9) Factor (ﬁxy% dhz. Remarks
. Volts{Amps \' Grid v W
BR191B
or - Triode - 12.6 |29 6. 25k - 3k 29 14 -
ACTT70
GXU2 Cv2518 [Power Rectifier B4F 5 7.1 - - - - - - - | Peak anode current 5A
d.c. output 9.6 kV
N77 CvV136 |Output Tetrode B7G 6.3 0.2]250 250 5 - - 2.6 -
QY425011 _ -
l or C1142 CV2131 [Tetrode B5F 5 14.1 4k 600 [250 5.2 4
5RG4Y cvTit FW Rectifier 10 5 2.8 588+ - . _ - . 250
5
AN Cv138 Pentode B7G 6.3 | 0.3}250 250 2.5 0.3M - 7.4 -
Sosm CV391 [Beam Tetrode B8G | 6.3 | 0.9]600 300 | 25 - 9 6 -
M Cv428 |Beam Tetrode B8G | 6.3 0.9]600 300 | 25 - 9 8 -
CV448 Germanium Crystal P.I.V. 900
100 at 1V 25

# If required to operate on I.S,B., see Note at bottom of Page 4A.
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Table 6 (Contd.)

STABIL ISERS
. Operating ; Stability % Base Connection pins
Services valve|Striking|voltage limits pe |Regulation 0
Type Spec’'n |Descriptionf = ¥¢[ voltage cucrent NAAAI
No. v at tube| limits gg;rgnv
Volts |current € 100 hr.|1000 hr.
mA period | period |Anode|Cathode]Shorted](l
STv280/80| CVi069 |[Stabiliser |5 pin] Al.110 60-80 10-100
A2.210 }120-160 10-90
Brit.| A3.320 [180-240 40 10-70 - 5 15 - - - 40
A4.420 |260-300 10-70
QS1206 Ccvese Stabiliser }I0 133 108 - 5-40 4.0 - - 5 2 3&7 |-

* STV280/80S Semi-conductor Stabiliser in HST71/1
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Type T.10197B(HS,71A) in the HS,71 series, and involves the use of

FIG,1A BLOCK DIAGRAM

Changes arising from Modification 1312

(Monitoring of Transmitter, Radio Type T,10197B
when radiating on frequencies between 2.5 and 20 Mc/s).

The modif'ication applies only to Transmitter, Radio,

an I,F. of 3.1 Mc/s throughout the fRAD range.

and HS.71/1 (fRAD 4-27.5 Mc/s) when using an I.F. of 3.1 Mc/s.

The fxtal/fHG conversion table on Fig.lA applies to HS.71

The

conversion table relating to HS,71A when using an I.F. of 3.1 Mq/s to
permit the use of Monitor, R.F., Type 10160 (Marconi HD.24) under
The fxtal DRIVE input to SKB will

Modification 1312 is given below.
then range from 3,2 to 6.55 Mc/s.

Transmitter, Radio, Type T.15086 (HS.71A) using 3.1 Mc/s I.F.
FRAD fRAD FHG Mult, fHG fxtal HG.1 | HG.2 | HG.3
(Mc/s) |switch (Mc/s) | Factor | switch (Mc/s) (v1) | (v2) | (v3)
(swe) (SwA) ‘
setting setting
2.5_2.9 5.6‘6.0 1 5.6—6.0 AIIlp. - -
4-8
3-3_409 2-5—5 6.1-}--800 2 3.2—4.0 X2 - -
4,9-5.0 8.0-8.1 2 4,0-4.,05 | Amp.| X2 -
5.0-10.0 5-10| 8.1-13.1 2 8-16 4.,05-6.55| Amp.| X2 -
10.0-19.1 13,1-16,0 4 3.275-4,0] X2 X2 -
10-20
19,1-20.0 16,0-16.9 16-24 4| 4.0-4.225| Amp.| X2 | X2
(To face AP,116E-0232~1
Fig.1lA) AL.7, July '68
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FIG. 4C
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TYPE RADIATED | 0.S.C.f HG.1(V1) | HG.2(v2) | HG.3{(v3) | AMP.{vVd) | AMP.  v5/6 Monitor MIXER{V7/8)[ ST1{V9) sT2(v10) | sT3(vit) | sTu ST ST5 | ST5 ST6 ST6 ST7 | s17 HT AC MEAN | P.EP | FEEDER
MﬁF o FREQ. aREQ. 1i 12 ii li ) ) V13.1c 1c 1c 1C ic Eg 1a Eg ic 1g 1c ig 1c P/0
EMMISSION | Mc/s c/s| m m m m g te | viz 1c) Vigy o o mA mA v mA v mA mA A mA A KV | CURRENT KW | INDICATOR
2T 4.0 3,55 1.3 1.6 1.4 5.3 1.2 18 7 16 11 6.7 40 25 1.5 88 30 100 37 . D2 280 2.7 4.1 25 9.4 600
M 1.3 1.6 1.4 5.0 1.2 18 7 16 11 6.7 40 25 2.5 90 45 100 50 .65 500 3.251 4.05127.5 7.3 820
cw 4.0 | 3.55
S 1.3 1.6 1.4 5.0 1.3 18 7 16 11 6.7 40 25 0 90 0 60 0 .32 0 .7 4.05 | 12.0 0 0
2T 10.0 6.55 1.4 4.6 1.4 4.0 0.6 14 7 16 11 6.8 40 25 1.3 90 35 8% 40 .H3 250 2.65] 4.05 25 9.4 520
M 1.4 4.6 1.4 4.0 0.5 14 7 16 11 6.7 40 26 2.2 88 40 70 50 . 68 500 3.20 1 4.05 | 27.5 7.2 770
CW 10.0 6.55
S 1.4 4.6 1.4 4.0 0.5 14 7 16 11 6.7 40 25 0 90 0 60 0 .32 0 .7 4,1 12.5 0 0
2T 16.9 6.9 1.3 3.7 1.4 3.0 0.4 14 7 16 11 6.7 40 25 1.3 90 30 80 35 .55 260 2.6514.1 25 9.4 440
M 16.9 6.9 1.3 3.2 1.4 3.0 0.4 14 7 16 11 6.8 40 25 2 88 40 85 55 .7 500 3.25 1 4.05 27 7.0 620
5 1.3 3.2 1.4 3.0 0.4 14 7 16 11 6.8 40 25 0 90 0 60 0 .32 0 .7 4.1 12.2 0 ¢
2T 21 4.475 1.3 2.7 3.9 5.3 0.8 15 7 16 11 6.7 39 25 1.9 87 34 95 40 .55 280 2.6 4,05 26 9.3 410
M 1.3 2.7 3.9 5.3 0.8 15 7 16 11 6.7 40 25 2.9 87 43 95 60 .6 500 3.2 4.1 27 7.2 580
CW 21 4.475
S 1.3 2.7 3.9 5.3 0.8 15 7 16 11 6.7 40 25 0 88 0 60 0 .32 0 7 4.05 |12.3 0 0
2T 27.5 6.1 2.0 4.4 4.5 5.5 1.6 18 7 16 11 6.6 39 26 2.4 88 40 110 35 .6 280 2.65 14.05 27 9.2 450
oW M 27,5 2.1 3.5 4.6 5.6 1.6 18 7 16 11 6.8 39 26 3.4 90 54 140 60 .7 500 3.2 {4.05 28 7.3 610
S
6.1 2.1 3.5 4.6 5.6 1.6 18 7 16 11 6.8 40 25 0 90 0 60 0 .32 0 .7 4,05 112.4 0 0
NOTE: -

These figures are approximate and the Mixer Unit figures,

in particular, may vary considerably with each transmitter.

TRANSMITTER TYPE HS71,

TYPICAL POWER FIGURES

WZ.15044/D Sh.1 Iss.2

FI16G.5



G / MIXER UNIT, MEAN
EREQUENCY RADIATED | Osc. | TYPE HG / MIXER : ST.4 | sT.a ST.s | ST.s ST.6 | ST.6 | sT.7 ST.7 HT. AC. |OUTPUT | P.E.P. | FEEDER
FREQUENCY FREQ OF A A CURRENT | power
BAND Mec /s Mcls |EmIsSiON] V! v2 v3 v4 vs/6 | vs/6 |[V7/8 ve VIO Vil vi2 VI3 Vg VOUTS| la mA Vg VOLTS| Ic mA [Ig mA |1c A |IgmA Ie A KV A W W [INDICATOR
Ie mA Ic mA Ic mA | lemA Ig9 mA [Ie mA |lc mA | Ic mA Ic mA | Ic mA Ie mA Il mA
tw 2.0 1-8 15 55 0-5 2 12 &7 40 26 7 IS 20 88 51 140 36 0-6 460 3.2 4-0 26 7-4 780
2-5 4-65 ——
TONE 2:0 18 1°5 5.5 05 14 12 67 40 26 7 15 e 88 40 120 30 0-5 250 2:6 4-0 22 95 580
twW 20 2-0 18 52 -2 17 12 o8 40 26 7 15 20 88 52 140 42 065 460 3.2 40 26 7-7 790
2.5 35 5-65 5
TO 2-0 2-0 IS 50 -2 16 12 68 40 26 7 1S {5 88 38 120 30 06 250 2:6 4-0 23 97 590
s,s MCIS TONE
cw 2-0 2:0 15 5-1 1-3 e 2 67 40 26 7 15 2’5 88 50 140 44 o7 460 a-2 40 26 7-7 7190
48 865
TTO":’& 2:0 2:0 15 5.0 -3 16 12 67 40 26 7 15 -8 a8 42 ns 3z 07 250 26 40 23 9.7 590
CW 2-0 20 1S 50 1-3 17 12 67 40 26 7 IS 2.3 88 52 140 47 0-65 460 3-2 40 26 7-6 780
5.5 3-825
TT::E 2.0 2:0 1-5 5:0 1-3 7 12 67 40 26 7 15 17 87 40 118 30 055 | 250 2-6 40 23 9.8 580
tw 2-0 1-8 15 4.2 09 e 12 7 40 26 7 is 2 88 40 100 40 0-7 460 3-2 40 26 75 780
35 5-85 s
TONE 2-0 -8 IS 4.2 0-9 16 12 7 40 26 7 Is 16 83 34 80 28 06 250 2:6 4.0 23 9-7 580
cwW 2.0 44 -3 3 o7 ¥ 12 7 40 26 7 15 2 88 38 93 40 0-6 460 32 40 26 7-7 190
8-0 5075 w5
TONE 2.0 4-4 - 3-1 0-7 14 12 7 40 26 7 15 -7 88 32 82 29 0-55 | 240 2.6 40 23 9.8 570
3.5
TO cw 2-0 25 -S 45 0-3 2 12 1 40 26 7 {5 24 88 a7 85 45 06 460 32 4-0 26 4 7-6 770
20 Mc /s
12-0 4-925
TTJL% 2-0 25 -5 45 03 2 2 7 40 26 7 IS -6 88 28 8o 32 05 240 2-6 40 23 9.8 | 570
cw 2:0 4-2 -5 31 05 4 12 7 40 26 1 5 2-5 88 47 120 50 0-715 | 460 3.2 4-0 26 1-8 1s0
165 3:5875 ™
. T°N°E 2.0 4-2 -5 3| 0-5 14 12 7 40 26 7 1S I-9 88 38 108 34 0-65 | 240 2-6 4-0 23 9-9 550
tw 2-0 43 30 | S§0 06 4 12 7 40 26 1 s 24 38 47 120 so 07 | 460 | 3-2 4-0 26 1.7 700
20-0 4r4625—om
TONE 2:0 3-0 30 4-5 06 4 12 7 40 26 7 IS -9 88 36 105 kY~ Q-5 230 26 4-0 23 - 9-9 500
SPACE 20 -0 I*5 §-2 1-0 16 12 67 40 26 7 15 o] 90 0 60 o 0-32 0 0-7 4-i 12 0 o} 0
NOTE-THESE FIGURES ARE APPROXIMATE AND THE MIXER UNIT FIGURES, IN PARTICULAR, MAY VARY CONSIDERABLY WITH EACH TRANSMITTER.
AL2 to . TYPICAL POWER
AP2922E FIGURES (HS71A)
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FIG,19A MIXER UNIT CIRCUIT DIAGRAM
' PART 2 (HS.714)

Changes arising from Modification 1312

(Monitoring of Transmitter, Radio, Type T.10197B when
radiating on frequencies between 2.5 and 20 Mc/s).

Under Modification 1312 the 47 pfd capacitors C59 and
C60 in TR,.13 and L26 (grid refs, 2L and 3K on Fig, 19A) are
removed,

Tt is then necessary, when using Monitor, R.F,, Type 10160
(Ref, 10T/6625-99-9,3-6185) that the input applied to SKS should
be 3,1 Mc/s. TFor information regarding frequency of the drive
crystal (fxtal), refer to Supplement 3, Page 3, Section 3.3,
and the table on the page facing Fig.,lA in the main book,

(To face
Fig, 194)
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FIRST AID IN CASE OF ELECTRIC SHOCK

DO NOT TOUCH THE VICTIM WITH YOUR BARE HANDS until the circuit is broken.

SWITCH OFF. If this is not possible, PROTECT YOURSELF with dry insulating
material and pull the victim clear of the conductor.

HOLGER NIELSEN METHOD OF ARTIFICIAL RESPIRATION

The instructions given below are approved by the Royal Life Saving
Society.
1. Lay patient face downwards, head on one side, with forehead resting on the hands, placed
one above the other.

2. Remove FALSE TEETH, TOBACCO OR GUM, from patient’s mouth; make sure the TONGUE IS FREE by
firm blows between the shoulders with the flat of the hand.

3. Kneel on one knee at the patient’s head, one foot by the patient’s elbow.
Place the palms of your hands on the patient’'s shoulder blades (See A).

5. Rock forward until arms are vertical. The pressure should be light and without force
(22-30 1bs is sufficient). This should take 2% seconds (See B).

6. Release the pressure by allowing the hands to slide down the arms to the patient’s elbows
(approx. 1 second) then raise the patient’s arms and shoulders slightly, pulling at the same
time by swinging backwards (approx. 2% seconds) (See C). Lower the patient’s arms (See D)
and return your hands to the patient’s shoulder blades.

7. Repeat the movements, taking 7 seconds for each complete respiration.

8. While artificial respiration is continued, have someone else:- (&) Loosen patient’s clothing.
(b) Send for a doctor.
(c) Keep patient warm.

9. 1If patient stops breathing, continue artificial respiration. Four hours or more may be
required.

10. DO NOT GIVE LIQUIDS UNTIL PATIENT IS CONSCIOUS.

TREATMENT FOR BURNS

If, as a result of electric shock, the patient is suffering from burns, the following treat-
ment should be given without hindrance to artificial respiration:-
(a) Remove clothing locally to enable the burn to be treated but do not break blisters.
(b) Saturate burns with warm solution of one desertspoonful of bi-carbonate of soda to a pint of
warm water, or a teaspoonful of salt to a pint of warm water.
(c) Cover with lint soasked in a similar solution and bandage (lightly if blisters have formed).
(d) If the above solutions are not available, cover with a sterile dressing.
(e) Warm, weak, sweet tea may be given when the patient is able to swallow.

Further details of charts and book on Artificial Respiration may be
obtained from:- The Royal Life Saving Society, 14 Devonshire Street,
London W.1,

1711
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9 kW HF ISB TRANSMITTER
TYPE HS.71

1 INTRODUCTION
This Supplement is issued to cover the modification of a standard
HS.71 Transmitter (600L) output) to a 500 output impedance.

Table 1 at the end of the Supplement lists all the drawing and
schedule amendments necessary for the revision of the main handbook.

2 GENERAL DESCRIPTION

The RF Unit is modified to provide a 50{) unbalanced output by a re-
arrangement of the output circuit from the coupling coil. One side of
the coupling coil L34 is earthed, and is tuned by C90 with inductors L37,
138 and L39 in series and parallel on the higher frequency ranges. The
feeder inductor 140 is a tapped coil which is shortened on the High fre-
quency ranges by switch SWR2. Feeder Monitoring and metering facilities
remain in their standard form.

NOTES: C89 has been removed from the equipment and therefore all refer-
ences to it in the standard handbook should be deleted.

3 OPERATION AND TUNING

Throughout the tuning procedure the calibration curves in this
supplement should be referred to and not those in the standard handbook.

The FEEDER TUNE capacitor spark-gap screws should be set 2% turns
apart.

4 REPLACEMENTS

The Components List for the R.F.Unit, Schedule WZ.15039/A, should be
re-numbered WZ.18081/A and the following amendments made: -

Page 73, C74
Total now 1.

Page 74, C89 and C90
C89 has been deleted, so retain information for
C90 and amend total to 1.
C93 and C94
delete As C74

insert C93, Pre-set Air Dielectric, -, -, -, W.52596/C, -, -, 2.
Sh.1.Ed.B.



Page 76, R56 and Rs58
R56 total now 2
R58 delete: As R56, insert: Not Used.
RVZ.
Delete all information against RV3.
insert: RV3, Wirewound Potentiometer, 500(), %20, W
PC.67401/18, -, -, 1.

Page 78, L37, L3g, L39, L40, L4l, L42.

delete all information against all four components

insert:

L37, 8 turns, -, -, -, W.64464/B, -, -, 1.
Sh.1.Ref. 1.

L38, 1 turn, -, -, -, W.64544, -, -, 1.
Sh.1l.Ref. 1.

139, 1 turn, -, -, -, W.64544, -, -, 1.
Sh.1.Ref.2.

L40, 18 turns, -, -, -, W.64470, -, -, 1.

Sh.1.Ref. 1.

Page 83, Item 1.

Delete all information

Page 83, Item 2.

delete: WIS.5425/B, AP.104342.
h.1.Ref. 2.

insert: W.e65675, -, -,
Sh. 2.Ed4. B.
Page 87, Item 92

delete: WIS.6425, AP.103514.
Sh.1.Ed. A

insert: W.é65675, -, -, 1.
Sh.1.Ed. A

Drawings
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Feeder Monitoring Equipment
for
HS.71

1  INTRODUCTION

Tne feeder monitoring system described herein provides visual
indication of transmitted power and and standing wave ratio (s.w.r.) in
output feeder systems and is intended for use with a transmitter type
HS.71, fitted with coaxial output feeders of 50 ohms characteristic
impedance,

Forward and reflected waves in the feeder are sampled by directional
couplers inserted at a convenient point near the feeder outlet on the
transmitter roof and the coupler outputs are connected to a P.0. Jjack
socket for use with a portable plug-in reflectometer panel. The coupler
outputs can also be switched to provide duplicate readings at a common
meter panel located in a central position,

In the event of the s.w.r. in any output feeder exceeding a predetermined
level, the het. of the transmitter concerned is tripped, trip lamp LP5 is 1it
and the alarm bell X1 energized. The h.t. cannot be reinstated until the

cause of the abnormal level is removed.

2  EQUIPMENT LIST
2,1 Coupler Assembly
Feeder Type Type No. Drg. No,
HS.71 2 in Rigid 2865P W.53928 Sh.6 Ed4.P
2.2 Portable Reflectometer Panel (Type S1/1 Ref.No.6625-99-993-1343)

Type No, Drg. No,
2959G W.55604 Sh.l Ed.G

2,3 Indicator Panel Assembly

Type No, Drg. No,
L768A W.68874 Sh,1 Ed.A

A.P.116E=0232~1
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Supps.2

Feb.1971



2.4 Remote Metering Equipment

Drg, No.
Meter, Power WIS.9288/B Sh.l Ref.1l
Meter, SWR WIS.L4235 Sh.16 Ref.253
Relays, K,3000 2C, +10%, 100V PC.64901/12

3 DESCRIPTION
3.1 General

The forward and reflected waves on the aerial feeders are sampled
at convenient points by directional couplers, Each coupler consists of
a small coil supported in the space between the inner and outer conductor
of a rigid coaxial feeder. One end of the coil is earthed via a resis-
tive load and the other is brought out via an insulated bush to the
external circuits. The coil is coupled both inductively and capacitively
to the transmission line and the mutual inductance between the line and
the 00il can be varied both in magnitude and sign by rotation of the
coil but the capacity is not altered to the same extent. This makes it
possible to adjust the coil so that the inductive and capacitive pick-up
voltages cancel, and there is no output from a wave travelling in one
direction in the transmission line, For a wave in the opposite direction
in which the phase relationship is reversed, the inductive and capacitive
voltages will be additive and there will be a voltage output. Two
couplers therefore are employed, one set to respond to the forward wave
and the other to the reflected wave. The two couplers are arranged close
together in a short length of transmission line, referred to as a coupler
agsembly, and their outputs are fed to circuits mounted on a platform
forming part of the assembly, and enclosed by a metal cover., For brevity
the directional coupler responding to the forward wave and that to the
reflected wave are referred to as forward and backward couplers respec-
tively, and their outputs are called forward and backward signals, the
last designations bearing no relation to the direction of flow of these
outputs in subsequent rectifying and indicating circuits.

fhe outputs from both couplers after passing through equalising
networks which provide frequency compensation, are then rectified., The
resulting currents are then fed via output terminals TB1(1) and TB1(3)
to the Indicator Panel Assembly which is mounted on the transmitter
front near the feeder outlet. Inside the unit the backward line current
is connected to one pole (SWAL) of a TEST TRIP key switch SWA, the
forward line current is similarly connected to another pole SWA2, Pole
SWA3 1s connected to a d.c. supply for testing and setting the h.t.
trip circuit, With switch SWA in the normal position, both forward and
backward line currents are fed back to the coupler via terminals TBL(L)



and TB1(2) respectively, where they pass through variable resistors
providing a fine sensitivity control and then through the coils of

a sensitive dual wound trip relay. The latter is thereby operated

at a predetermined current difference, giving a trip level reasonably
independent of power. The relay contacts RLA1 in the Coupler Unit,
when closed, cause relay RLA in the Indicator Panel to operate.

Tne monitoring circuit is terminated on the frame of the coupler
unit via the frame and two auxiliary contacts on a P,0, type jack.
Inserting the plug attached to a portable reflectometer panel breaks the
two auxiliary contacts and the circuit to earth is then completed via
the portable unit and the plug sleeve.

Remote indication of transmitted power and s.w.r. is provided by
a metering panel mounted in the Test Equipment Rack. A two pair cable
is fed from each transmitter monitoring point to the banks of a uni-
selector contained in the Power and Frequency Monitor Rack. When a
transmitter is selected by a key switch on the control desk the lines
from the selected transmitter are connected via the uniselector to the
power and s.w.r., meters located in the Test Equipment Rack,

In order to maintain the local metering and trip levels independent
of the remote meters when they nre switched out of circuit, an equivalent
resistance is inserted in each line by means of a relay fitted with two
sets of changeover contacts. One relay is provided for each transmitter
to be monitored.

To cater for the different power output levels of the types of
transmitter to be monitored a special triple scale power meter is used
on both the portable and remote metering panels.

3.2 Coupler Assembly
3.2.1 Mechanical

The unit consists of a short cylindrical aluminium casting machined
internally and fitted with a concentric inner terminated in the appro-
priate coaxiil connectors., The casting is extended to form a platform
through whici: two directional couplers are let into holed in the platform
and project into the space between inner and outer conductors. Depth
of penetration is determined by a collar held by grub screws: after
setting to the correct depth and rotating to the correct position the
two couplers are locked in position by grub screws in bosses on the
casting, On no account should their position be altered. Three
potentiometers are supported by a bracket at one side: their spindles
are locked and RV2 and RV3 which affect the meter caliwration should not
be disturbed., A P.0. type jack is mounted at one end of the platform
and a dual wound trip relay at the other. Connections are made to a

A.P.116E-0232-1
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terminal block and are taken out through a hole in the platform., A
rectangular cover fits over the assembly and is held in position by a
single screw at the front. A hole is provided in the cover to enable
the portable meter unit to be plugged into the P.0., type jack. Each
end of the cylindrical casting is split and provided with a nut and
bolt for clamping in position on the feeder,

NOTE: The arrcw on the coupler body must agree with the direction
of transmission.

3.2.2 Electrical
Circuit Diagram Fig,l

In the coupler unit the forward signal 1s picked up by coil X2 and
rectified by the germanium crystal rectifier MR2 and smoothed by the
resistance-capacity network R4, C5 and C6. An identical coil X1 picks
up the backward signal which is rectified and doubled by MR1l, MR4 C2,
C8, the rectified output is smoothed by R3, C2 and C3. Both of the
identical coils X1 and X2 have a rising frequency output characteristic
and to compensate for this the filters Cl, Rl and C4, R2 have been
inserted to give a substantially flat response. The components MR3,

C7 and R5 are also compensating elements to counteract the effect of
non-linear rectification at low levels,

The rectified outputs of X1 and X2 representing the backward and
forward line voltages respectively, are taken to the output terminals
TBl(l) and TBl(}) respectively and thence to terminals TBZ(l) and TB2(3)
on the Indicator Panel Assembly. Inside this unit the backward line
voltage (TB2(1)) is connected to a pole of the TEST TRIP switch SWAl
and then wvia the moving contact to terminal TB2(L). The forward line
voltage (TB2(3)) is connected to another pole SWA2 and then via the
moving contact to terminal TB2(2), Both TB2(4) and TB2(2) are connected
back to the coupler assembly via terminals TB1(L4) and TB1(2) respect-
ively. These terminals are connected to variable resistors RV3 and RV2
which are the fine sensitivity controls for the backward and forward
currents. Coarse control is afforded by the penetration of the couplers
as previously described. RV3 and RV2 are connected to a dual wound
moving coil trip relay RLA, The polarities of the coils are such that
the currents work in cpposition, the backward current seeking to close
contact RLAl and thereby furnish a trip, and the forward current tending
to hold this contact open. The forward coil of RLA is shunted by a
variable resistor RV1 which is used to set the trip level at which the
relay will operate. The backward and forward lines from the relay
coils are terminated to earth via the auxiliary contacts of jack JKA
and the remote meters or via the jack ring when the portable meter is
plugged in,



3.3 Indicator Panel Assembly
Circuit Diagram Fig,2
3.3.1 Mechanical

Tre unit consists of a chassis on which various components are
mounted and a rectangular metal cover secured by four screws. The unit
is fixed in position by four screws through the rear panel. An indi-
cator lamp and key switch project through the front face of the cover
and two holes are provided for adjusting two preset potentiometers
mounted on the chassis. The two position key switch is non-locking in
the test position,

3.3.2 Electrical
The Indicator Panel has the following functions:-

(&) To lock out the transmitter on a fault condition and to
indicate that tripping has occurred.

(b) To generate and apply test signals for checking the trip
oreration.

When the s.w.r. on the lines rises above the predetermined limit,
RLA in the Coupler Unit operates and contact RLA1 in the Coupler Unit
opens, enabling relay RLA in the Indicator Panel to operate. (MR1 acts
as a spark quench device.) Contact RLA1l in the Indicator Panel opens
when RLA (Indicator Panel) operates, enabling SP to operate. Contact SP1
closes, energizing relay OR which, once energized, is held operative by
its own contact OR3 until the trip reset button SWF is operated. Contact
OR5 energizes the alarm bell X1 and contacts OR1 and ORZ2 release, de-
energizing relay MC which trips the 1l.t. supply. This results in the
release of trip relay RLA in the Coupler Unit, causing contact RLA1
(Coupler Unit) to open. This contact is covered by RLA2 (Indicator Panel)
which ensures that relay RLA (Indicator Panel) remains operated.
Contact RLA3 (Indicator Panel) operates fault lamp LP1.

A 6.3V a.c. supply, derived from the transmitter, enters the unit
via terminals TB2(10) and (11), is rectified by MR2, smoothed by Cl and
connected to potentiometers RV1 and RV2, the circuit being completed
through one pole of the TEST TRIP switch SWA when switched to the test
position. The potentiometers RV1 and RV2 are adjusted to simulate the
dece. voltages obtained from couplers X1 and X2 and are used to check
visually the response of the trip circuit in the Coupler Unit. The
TEST TRIP switch normally passes signals from X1 and X2 to the monitoring
circuits via poles SWAl and SWA2. Potentiometer RV1 and RV2 can be
adjusted with a screwdriver through the two holes provided in the front
panel, and in conjunction with the portable meter unit, the response of
the trip circuit over the poser range may be observed.

A.L.9, Feb.1971
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3.4 Portable Reflectometer Unit

3.4.1 Mechanical

Tre portable reflectometer unit is built into a small metal box
with a sloping front. It can be stood on a convenient support or may
be hung on the feeder near a coupler assembly, two hooks at the back
being provided for this purpose. A carrying handle is also fitted.

On the front panel are two large square faced meters, one calibrated
to read power and the other to read standing wave ratio, The power
meter is provided with a triple scale to cater for the different power
outputs of the transmitters on the station. The scale ranges are as
follows: -

Scale Transmitter Range KW
Top HS.51 0-42
Middle HS,71 0-14
Bottom HS. 31 0-4.2

The power output from each type of transmitter is read directly on
the scale without switching at the panel, the outputs from the various
couplers being adjusted by the maker to suit the type of transmitter to
which they are to be fitted.

All components are mounted behind the front panel and the cable
which is connected to the coupler assemblies by means of a jack plug,
leaves the instrument through a bushed hole in the side.

3.4,2 Electrical
Circuit Diagram Fig,.3

The forward signal is applied firstly to a power indicator M1 the
scale being calibrated to read outgoing power in the feeder, The scale
used is determined by the response of the directional coupler circuits.
The signal is then passed to the control coil of ratiometer M2 and then
to earth via the case of the unit and the sleeve of plug PL. The back-
ward signal is applied to the deflection coil of M2 and then to earth.
The meter M2 indicates the ratio between the current flowing in the
control coil to the current flowing in the deflector coil. The movement
has no restoring spring, but any current (above a certain minimum) in
the control coil will bring that coil into a neutral plane and the pointer
to the zero mark. Deflection is then caused by current in the deflection
coil and, by virtue of the specially shaped permanent magnet pole
pieces, the deflection bears the required relationship to the current
ratio, Full scale deflection is given when control and deflection cur-
rents are equal, The values of the components in the coupler circuits



are so chosen that equal currents are produced when the s,w.,r. in the
feeder is infinite, the ratiometer scale is therefore calibrated 1 to
infinity. All meter coils are bypassed by fairly large value mica
capacitors Cl, C2 and C3 to prevent erroneous readings due to stray
r.f, fields.

3,5 Remote Reflectometer Panel
Circuit Diagram Fig.5.

This comprises a panel on which are mounted two meters, one reading
power and the other, s.,w,r, The Power meter is identical with that
fitted on the Portable Reflectometer Unit but there is an extra scale
added to the s.w.r, meter to read 'Power Factor', This gives the ratio
of transmitted power to the power indicated on the power meter,

To find the power transmitted to the load the power meter reading
must be multiplied by the P,F, reading since the power meter indicates
the power of the forward wave, a proportion of which is reflected at
the load terminals,

The power and s.w.r, for any transmitter on the station will be
indicated on this panel after selecting the desired transmitter by
switching at the control desk., All lines not connected through to the
meter panel via the uniselector are terminated with equivalent resis-
tances switched into circuit by relays. One relay with two sets of
changeover contacts is required for each transmitter to be monitored.

L SETTING UP

4,1 General

The Coupler Assemblies and Indicator Panels are permanently
connected in the feeders at points where monitoring facilities are
required. The portable reflectometer panel is intended to be, carried
around from one coupler to another as required., Duplicate readings are
given at the remote metering panel by switching at the control desk,

4,2 Trip levels

Proceed as follows:
(a) Switch on the filament and control supplies of the transmitter

(b) Set the POWER LEVEL and S.W.R. LEVEL controls RVL1 and RV2
respectively, on the Indicator Panel Assembly to minimum
output.

(c) Plug the portable reflectometer panel into the jack located
in the Coupler Unit,

(d) Depress the TEST TRIP switch SWA in the Indicator Unit.

AP, 116E-0232-1
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(e) Adjust the POWER LEVEL control until the reading on the
portable meter corresponds with a reading of 10 kW,

(f) 1Increase 3,W.R., LEVEL control slowly until the fault lamp
on the Indicator Panel and the alarm bell X1 operate,
indicating a trip, then turn control back to minimum,

(g) On the Rectifier and Control Unit press the H,T, OFF and
RESET button: the indicator lamp should be extinguished
and the audible alarm should cease,

(h) Undo the locking device on potentiometer RV1 in the Coupler
Unit and by successively increasing the S,W,R. LEVEL, adjusting
RV1 and resetting the trip after each trial, continue until
the trip occurs with a s.w.r, of 2 shown on the meter, Release
the TEST TRIP switch and lock RV1 at this setting.

5 MAINTENANCE

5.1 Coupler Units

The settings of the directional couplers, other than that of RVI,
should in no circumstances be altered. They are locked in position, and
cannot be reset without special equipment and should be returned to The
Marconi Company Limited for recalibration if they are disturbed or
damaged,

NOTE...Owing to very stringent testing and setting-up requirements
couplers can NOT be supplied as 'off the shelf' replacements,
It is essential, therefore, that orders for replacement
couplers be endorsed:

'To be tested to Marconi Specification before issue'.

5.2 Portable Reflectometer Panel

The panel should require little attention other than replacement
of the Cable Comnections if these become worn from use.

5.3 Indicator Panel Assembly

This unit should require no attention apart from the replacement
of an indicator lamp in the event of a failure.



COMPONENT LIST NO.1
FOR
COUPLER UNIT.TYPE 2865P (Modified)

(Drg. No. HK/SK Sh.3)

NOTES: 1. When ordering spares quote identity only.
2. References in column 1 are normally shown on the circuit and
ccmponent location diagram Fig. 1.
3. For identical items the total quantity is given at the first
entry.
Ref, Description Value Tél' Rating Identity Qty.
CAPACITORS
c1l Mica Metallised 390p 2 350V | PC.18803/39 2
Insulated
c2 Ceramic, Post Type .00l uF | £20 500V | W/S.4832/C/2/13 5
C3 Ceramic, Post Type .001 uF | 20 500V | WiS.L832/C/2/1%
Ch Mica Metallised 350p 2 350V | PC.18803/ 39
Insulated
) Ceramic. Post Type L0001 pF | 20 5COV WiS.4832/C/2,/13
cé Ceramic, Post Type .001 uF | r20 500V | WIS.L832/C/2/13
C7 | Ceramic, Post Type 001 pF | £20 500V | WIS.L4832/C/2/13
c8 Mica Metallised 470 pF |2 350V | PG,18803/41 1
Insulated
RESISTORS FIXED
R] Comp. Grade 1 159 +5 Tw PC.66604/} 2
R2 Comp, Grade 1 15@ +5 Iw PC.66604 /L
R3 Comp. Grade 1 3308 +5 v PC . 6660L/19 2
RL | Ccmp. Grade 1 370% +5 v PG, 66601,19
R5 Comp. Grade 1 1.5 kR |+5 w P, 66602/ 22 1
R6 Comp. Grade 1 2.2k |5 v PC.66602/ 24
R7 Comp. Grade 1 2,2 ke |z5 v PC.66602,2)




COMPONENT LIST NO,1 (Contd.)

Ref, Desgcription Value T%l’ Rating Identity Qty.
RESISTORS VARIABLE
RVl | Wirewound Linear 5008 +10 | W PC.674L01/17 1
RV2 | Wirewound Linear 5 kR *10 W PC.67401/29
RV3 | Wirewound Linear 5 k® +10 =W PC.67401/29
MISCELLANEOUS ELECTRICAL ITEMS
JKA |8 Point Jack WiS.3150/C/1/1 1
MR1 | Crystal Rectifier L
CG6L-H
MR2 | Crystal Rectifier
CG6L4-H
MR3 | Crystal Rectifier
CG6L4-H
MRL |Crystal Rectifier
CGEL-H
RIA |Relay WiS.6831/B/1/2 1
TB1 |Terminal Block 9 Way W.21919/C/1/1 1
X1 |Reflectometer Assy. W.69200/1/A 2
X2 Reflectometer Assy. W.69200/1/A




COMPONENT LIST NO.2
FOR
INDICATOR PANEL TYPE L768A
(Drg. No. W.6887L £h,1 Ed.A)

NOTES: 1. When ordering spares quote identity only.
References in column 1 are normally shown on the circuit and
component location diagram Fig, 2.
3. For identical items the total quantity is given at the first
entry.
. s s Tol, . Tdentity
Ref'. Description Velue o Rating entity Qty.
CAPACITORS
C1 Electrolytic 50 uF +100 |14V Peak|{PC.18L02/16
-20 Working
RESISTORS (FIXED)
R2 Composite Grade 2 560% +10 3w |PC.66612/16 1
Insulated
R3 Composite Grade 2 8.2 k@ | =10 W |PC.66612/30 1
Insulated
Rk Composite Grade 2 L70K | *10 IW  |PC.66610/57 1
Insulated
RESISTORS (VARIABLE)
RV1 | Wirewound Linear 5k | zl0 %- PC. 67401/ 29 2
RV2 Wirewound Linear 5 k@ 110 =W PC.67L01/29
MESCELLANEOUS ELECTRICAL ITEMS
LP1 | Lamp E10 Clear PC.L4B701/2 1
6.5V 2,3W
MR1 | Rectifier, Westing- 1
hcuse Type T5D/19 |*
MR2 |Rz2ctifier CGELH 1
SWA | Switch Lever PC.71202/2
2 Position
RLA | Relay 2B 2M PC.65406,15 1
TR1 | Terminal Block WisS.1631/1/12
12 Way

Schedule compiled from
Wz ,18970/A




COMPONENT LIST NO.3

FOR

PORTABLE REFLECTOMETER PANEL TYPE 2959G
(Drg. No. W.55604 E4.G)

NOTES: 1, When ordering spares quote identity only.
2. References in column 1 are normally shown on the circuit and
component location diagram Fig, 3.
3. For identical items the total quantity is given at the first
entry.
N Tcl, . .
Ref, Description Value 7 Rating Identity Qty.
CAPACITORS
Cl | Mica .01 pF | x20 350V | PC.18701/5 3
c2 Mica .01 uF | +20 350V | PC.18701/5
C3 Mica .01 uF | =20 350V | PC.18701/5
MISCELLANEOUS ELECTRICAL ITEMS
PLA | Plug G.P.0., Type 316 WIS, 2499/1 1
TB1 | Terminal Block W.21523/C/1/M 1
M1 Power Indicator WIS.9288/B/1 1
Meter
M2 Ratiometer WIS.L4235/1/253 1

Schedule compiled from

Wz .16129/A
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band 6

9 kW HF ISB TRANSMITTERS
Types HS71 and HS71A

1 INTRODUCTION

The Types HS.71 and HS.71A are general purpose transmitters for use
in the frequency range 2.5 to 27.5 Mq/s, HS.714 covering the band 2.5 to
20 Mq/s and the HS.71 4 to 27.5 Mq/s. The two transmitters are similar

Tsadk R LWL TR I LV . oo . e mmmm - 2 L . -

Supplement 3, page 1, 2nd para., at end, amend to read 'the 94:4)
- 20 Mc/s'. Q

External units are used to provide the drive and the type of
service required. Drive frequencies are normally supplied by Type HD.21
Crystal Drive Units. The type of service is supplied by various units
at different intermediate frequencies depending on the service and type
of transmitter. The i.f. may also be dependent on the required radiated
frequency i.e. above or below 4 Mc/s.

2 TRANSMITTER DIFFERENCES
The variations in frequency range between the HS.71 and HS.71A

transmitters cause three main differences:
(2) in the unit identities
(b) in the intermediate frequencies

(¢) in the r.f. tuning and loading circuit components

The differences in the unit type numbers used in HS.71 and HS.71A
are clearly shown in List 2 at the front of the handbook and Table 1
following gives the differences in intermediate frequencies. The varia-
tions in r.f. tuning and loading components are covered in Section 3
(Description of Equipment).



Table 1

List of Ancillary Units and Intermediate Frequencies

HsS.71 11S. /1A
gzz:izg Aux. Unit | I.F. Aux. Unit | IF. (M¢/s) | I.F. (Mo/s)
(Mc/s) (Above ) (Below &
Mc/s TRAD) Mc/s RAD)
FSK HD,22 3.1 ID.22 Mod 4.1 6ol
(Modified)
F3K Diplex| HD,22 3.1 HD.22 Mod 9.1 6.2
(Modified)
HD.A1B -
ISB HD,.51 5.1
SS.D2 3.1
DSB HD.51 Mod 2,15 2.1%
(Modified)
1. 22 Mod 3.1 6.2
(Modified)
cwW 1D, 22 Mod 5.1 6.2
(Modificd)

3 DESCRIPTION OF EQUIPMENT
3.1 GENERAL

The information given in AP,2922E Vol.l, togcther with this
Supplement, provides a complete manual on the Marconi Transmittcrs Types
HS.71 and HS.71A. Where desirable, A,P,2922E Vol.l has been amended
and where rcpeated refercnces would cause complicated notes to be added,
this supplement has been referrcd to in A,P.2922E Vol,l.

3.2 DRIVE LEVEL CONTROL

In the HS,.71 and HS.71A there exists the facility for fecding
directly into Stage 4 a signal at radiated frcquency, so that the
transmitters may be used as four-stage power amplifiers. This cxternal
drive can be either at 20 watts it is fcd via an attenuator, or at 2
watts when it is fed direct to Stage 4. In the H3.71 the external drive
level is controlled by a variable resistor on the front panel and the
internal drive level by the MANUAL control on the Mixcr Unit.



In the HS,71A and later HS,71 equipments the external drive level
control has been moved directly to the grid of Stage L4, thus giving one
front panel control for both drive sources. This slightly complicates
the setting-up procedure when an internal drive is used, as this new
level control is virtually in series with the MANUAL level control,

3.3 HARMONIC GENERATOR

The HS,71 and HS,71A transmitters have different intermediate
frequencies; the HS,71 being 3.1 Mc¢c/s and the HS.71A 2,15, 3.1 or 6.2
Mc/s. The use of 2,15 Mc/s is necessary to avoid the i.f, lying within
the 2.5 - L Mc/s frequency band,

To allow the use of 3.1 Mc/s drive units (for economy reasons)
with an HS,71A, the fundamental 3.1 Mc/s drive is used above L Mc/s
radiated frequency, doubling to 6.2 Mc/s for radiated frequencies below
4 Mc/s. When this system is used monitoring exists only at radiated
frequency, but equipment modified to RMC Mod. 1312, and using an I.F,
of 3,1 Mc/s, will give an output at I.,F., for external monitoring.
Radiated frequencies between 2.9 and 3,3 Mc/s cannot, however, then be
used. A crystal frequency table, to replace Table 2 below, faces Fig,lA
in the main book,

The basic crystal formula of the transmitters is the same, but the
primary crystal frequency range differs in each case. Table 2 shows the
HS,.71A crystal frequency range (the range for HS.71 is given in Table 4
in A,P.2922E Vol.l).

Table 2

Crystal Frequency Table

SWA Range f xtal Function ﬁi&s M
Me/s V1 V2 V3
L-8 Me/s | L4.65-7.15 Ampl - - 4.65-7.15 1
3.575-L Doubler - - 7.15-8 >
8-16 Mc/s | 4.6.425 Ampl Doubler - 8 12.85 2
3.2125- Doubler | Doubler - 12.85-16 2
16.21!-&&'
Mc/s L=l 1625 Ampl Doubler |Doubler | 16-17.85 I

To restate the formula:
When fRAD is below 10 Mc/s
fxtal = fRAD ; i.f. Mq/s

When fRAD is above 10 Mc/s
fxtal = fRAD - i.f. Me/s



Where fxtal

crystal frequency

fRAD = radiated frequency
i.f.= intermediate frequency
m = multiplication factor found from Table 2
3.4 STAGE 38

The anode circuit of Stage 5 differs in the two transmitters in
the function of SWA, A.P.,2922E Vol,l describes the HS.71 and the follow-
ing describes the HS,71A,

The anode tuned circuit in HS.71A comprises inductor (L15), two
ceramic capacitors (€32 and C38), SWA and the self-capacity of the cir-
cuit. On range 1 (L.F.) C32 tunes L15, on range 2 €32 and C38 in series
tune L15 and on ranges 3, 4 and 5 the self-capacity of the circuit tunes
L15.

3.5 STAGES 6 AND 7

To cover the lower frequencies of the HS.71A the coupling and
tuning circuits of Stages 6 and 7 vary from those of the HS.71l. This
is achieved by detachable components which are either clipped or linked
into eircuit. Table 3 lists these components.

Table 3

Linked-in and Clipped-in Components

Circuit Frequency Range
2.5 to 17 Mo/s 6.0 to 20 M¢/s
Stage 5/6 coupling All components Remove C37 and open
c35/37, C39 in circuit link IKD to isolate C39

Stage 6 filament
choke LZ@/LZS Both in circuit L25 short-circuited by ILKC

Stage 6/7 coupling
L4, /130 Both in circuit Ly} short-circuited by LKF

Stage 7 filament
choke L35/L45 Both in circuit 143 short-circuited by LKE

NOTE: All positions of the RANGE switches are used in the HS.71A
transmitter,



3.6 MONITORING

The HS,71 and HS,71A monitor frequency is the same as the i.f.
i.e., 3.1 Mc/s and 2,15 Mc/s respectively, When the HS.71A is used
with an i.f, other than 2.15 Mc/s, monitoring is only available at
radiated frequency except in equipments modified in accordance with
RMC Mod. 1312, when monitoring is available on Monitor, Radio,

Type 10160 at i.f. (3.1 Mc/s). Radiated frequencies between 2.9 and
3.3 Mc/s cannot, however, then be used.

At the lower frequencies of the HS.714 the level of pick-up is
greater and therefore its monitor input is fitted with an attenuator
comprising R136, R137 and R138,

4 SETTING-UP THE DRIVE LEVEL CONTROLS

The HS,71A has a single level control for use with either an inter-
nal or external drive. This has been mounted on the front of the lth
and 5th R,F, Unit, It permits the setting-~up of the MANUAL level con-
trol (MIXER UNIT) or the external drive control (EXTERNAL DRIVE) at

this stage so that all further adjustments of level may be carried out
by the front panel control,

(1) Set-up the I.F, drive to standard level.
(2) Tune the Drive Level control to maximum,

(3) Set the MANUAL control (MIXER UNIT) or the drive room
control (EXTERNAL DRIVE) for approximately 4V output
(on single tone) shown on STAGE )4 GRID peak voltmeter,

When the transmitter is switched on as in Section 9.,1.8 of
AP,2922F, check that the drive level is satisfactory. It is permissible
to increase the preset mixer level control if necessary, but in the
interests of linearity, the control should be adjusted to give as low
an output from the mixer as possible,

The preset levels may also be adjusted at this stage after
completing operation 3.

(i) Set the MANUAL/REMOTE switch to REMOTE.

(5) Set the preset controls for the frequencies in use,

(For final setting of the preset controls refer to Section 9,1.10 in
AP,2922E),



ALIGNMENT OF THE MIXER UNIT

The input frequencies used in the alignment of the Mixer Unit of
either transmitter vary and will further vary in the HS.71A depending
on the i.f. in use,

Table 4 lists the alignment frequencies.

Table ¢4
Alignment Frequencies
Section in HS.71 HS.71A (using | HS.71A (using Reference in
A.P.2922E . Mo/s 2.15 Mo/s 3.1/6.2 Mc/s A.P.2922E
Vol.l Vol.1l
11.2.2 (i1) 3.1 2,15 6.2 *l
(v) 4/8 2.5/5 2.5/5 %2
(vi) 4/8 L/8 8/16 %3
3.55 L.65 L35 £
7.1 L.65 8.7 ¥5
(vii) N 2.5 2.5 #6
(viii) 8/16 L/8 L/8 %7
5.55 3475 4,05 #8
If using 3.1/6.2 M¢/s i.f. remove the
6.2 Mo/s I/P and replace with a 3.1 M¢/s I/P
11.1 7.15 8.1 %10
(ix)| -8 5 5 %11
(xi) 8/16 L/8 4/8 %12
5.55 34575 4,05 *13
11.1 7.15 7.15 %1l
(xii) 8/16 5/10 5/10 %15
8 5 5 %16
(xiii) 6.45 3.925 3445 x17
12.9 7485 6.9 %18
(xiv) 16 10 10 %19
(xvi) 8/16 L/8 L/8 %20
645 3.925 345 %21
Apply a Single Tone input of 2.15 (3.1) M¢/s
as in Section 11.2.2 (ii)
12,9 7.85 6.9 #23




Table 4 (Contd.)

Section in HS.71 HS.71A (using HS.71A (using | Reference in
A.P.2922E Mc/s 2.15 Mc¢/s) 3.1/6.2 Mc/s A.P.2922F
Vol.l
11.2.2 (xvii)| 16/27.5 10/20 10/20 %20
16 10 10 325
(xviii) | 16/24.4 16/2h .4 16,24 .0 %26
6.1 L4625 L.225 %27
2l U 17.85 16.9 %28
(xix) |27.5 20 20 %29
11.2.3,1ine 1| 3.1 2.15 3.1 or 6.2 %30
5| 8/16 5/10 5/10 %31
91 & 5 5 #52
10| 16 10 10 %33
13| 16 10 10 3l
11.2.4,1ine 1| - L/8 L/8 %35
8/16 10/20 %36
L| 6.45 34925 #3537
5 3.1 2.15 #38
7] 12.9 7.85 %39
6 HS.71 and HS.71A MODIFICATIONS

NOTE:

HS.71 or HS.71A equipment.

6.1 BALANCED MIXER

The modifications described in this section may affect any

Experience with the HS series of transmitters has shown that the
gain of the CV138 valves in the mixer stage (V7, V8 Mixer Unit) is
subject to variation during the first half hour when switched on from

cold.

and is now the preferred valve in this stage.

The ruggedised version of the CV138, the CV401l4 is not so affected

Early equipments may still be fitted with CV138 wvalves but all
later equipments will have CV4014.



6.2 RECTIFIER AND CONTROL UNIT FAN

To meet climatic conditions where the Rectifier and Control Unit
(RH) became overheated due to lack of ventilation a modification to fit
a 51X inch fan in the roof of the cubicle was carried out. The fan
operates from a 230V a.c. supply and is connected via a plug and socket
across terminals 11 and 3 of the bias transformer TR5, thus using its
primary winding as an auto-transformer on-any voltage other than 230V a.c

Identity: Fan 4L0/60 ¢/s WIS.8262/B-1-1
Plug L-pin WIS.373%3/C-1-2
Socket L-pin WIS.3727/C-1-2

6.3 AIR FILTERS

To enable the air filters to be changed without switching off the
transmitter (as in the case of the early equipments) the air intakes
have been modified and fitted with external filtersy the drawer type
filters in the tops of the r.f. cubicles have been removed.

Identity: TFilter, Air W.65675-2-B
Filter, Air W.65675-1-A
6.4 TIME SWITCH, FD

Later models of the transmitters have been fitted with a more
robust time switch; the equipment operates as described in A.P.2922E
Vol.l with either switch.

Identity: Relay Time Switch W.88142-B-1-A
6.5 H.T. FUSES FS7, 8 and 9
The h.t. fuse rating in the series of transmitters has now been

raised to 50A; some early equipments still retain the 35A fuses.
Identity: Fuse Cartridge, 504 WIS,.,806-B-1-Z

6.6 INDICATOR LAMPS

Later equipments have had the 50V carbon lamps replaced with 6V
tungsten lamps and dropper resistors.

Identity: Lamp No.2, Tunge. Tub., 0.24W PC.48601-2
Resistor w/w, 1.2 kR, *5%, W WIS.7417-B-1-7

6.7 MIXER SUPPRESSOR BIAS

Later equipments derive the mixer suppressor bias from the stabili-
zer valve V10 in the rectifier and control unit instead of a tapping on
R11 in that unit. The new arrangement supplies 75V to the level poten-
tiometers in the mixer unit and avoids the double setting-up procedure.
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9 KW H.F, 1.5.B. TRANSMITTLR
TYPE HS71/1

1 INTRODUCTION

This supplement covers those major differences betwcen HS71 and
HS71/1 transmitters which cannot conveniently be covered in the muin

handbook.

To facilitate cross reference, paragraphs in this supplement

are given the same numbers as those paragraphs in the main book which
have the same heading.

The HS71/1 transmitter is a modified version of the original HS71
type, from which it differs by having:-

(a)
(b)

(c)
(a)
(e)
(f)
(g)

50 ohm coaxial output, and in-built reflectometer facllities.

an additional cooling fan (230V a.c., mounted on the roof of
the right-hand Rectifier and Control Unit).

interlock pilot relay.

low air-pressure trip switches in the Stage 6 valve compartmen
feeder arc suppression circuits.

transmitter trip on excessive Stage 7 grid current.

variable coupling between Stages 5 and 6.

4.2.4 Radio Frequency Unit (R.H,)

The following additional panel, with controls as indicated, is
mounted at the front of the right-hand Radio Frequency Unit in HS71/1:-

Reflectometer Test Panel

OVERLOAD TEST switch SWS
ADJUST TEST CURRENT
Potentiometers
Forward RV
Reflected RVSH
FEEDER POWER SWITCH SwT

AP.116E-0232-1
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4.4.1 Rectifier and Control Unit (R.H.)

In HS71/1 a 230V ventilation fan, X3, is fitted on the roof of the
cubicle. The fan operates from a 230V a.c. supply and is connected via
tagboard TB9 to terminals 11 and 12 of the bias transformer TR5, thus
using its primary winding as an auto-transformer on any voltage other
than 230V a.c.

4.5.2 Amplifier Stages 4 and 5

In HS?l/l the Stage 5 output coupling capacitor €35 forms a variable
input capacity potentiometer with C45 in Stage 6. Once C35 is set up
its setting holds good over the whole frequency range.

An input attenuator for an external drive unit of radiated frequency
is mounted on the underside of this unit and the soldered connections to
it must be modified when using a low external drive. For further details
see Fig.16B.

4.5.3 Amplifier Stage 6

Above the Stage 6 valve cathode compartment is fitted the air
switch, SWU, which is a differential switch having two nozzles: High
Pressure and Low Pressure. The high pressure nozzle is connected to the
cathode compartment and the low pressure nozzle to the anode compartment.
The switch which is set to close at a pressure of 1.2 inches w.g. minimum
and open at 0.8 inch w.g. minimum, is connected in the sequential control
circuit to protect the equipment against loss of air coocling. If in-
sufficient air pressure develops during switching on it remains open,
causing the transmitter to remain off.

If the transmitter trips off or fails to switch on due to loss of
or no air pressure, the air filters of both cabinets should be removed
and cleaned as indicated in Section 11.7 of the parent handbook.

4.5.4.1 Reflectometer Test Controls Unit

This unit contains the test trip controls and the operating
controls of the feeder power meter. It supplies the 6.3V a.c. for the
REFLECTOMETER TRIP lamp on the meter facia panel.

A 1ist of front panel controls is given in Section 4.2.4. in this
Supplement.
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4:5.4.2 Coupler Units Type 2685P I

Component layout: Fig.l in Supp.2.

The assembly consists of a 9% inch length of feeder outer, of
2 inch inside diameter, the ends being split for clamping to the adjacent
feeder outers, and carrying a plate on which components are mounted.
The inner conductor is held within the outer by disc insulators and the
adjacent feeder inners are pushed into spring sockets projecting through
these insulators.

The two directional couplers are let into holes in the plate and
wall of the coupler assembly. Depth of penetration is determined by a
collar held by grub screws; after setting to the correct depth ind
rotating to the correct position, the couplers are locked in position
by grub screws in the bosses on the casting. On no account should their
positions be altered. Three potentiometers are supported by a bracket
at one side: their spindles are locked and should not be disturbed
except when resetting the SWR type level. A PO type jack is mounted on
a bracket at one end and the trip relays are at the other. Adjacent to
the relay position is a hole in the plate, closed by a hexagonal-headed
bolt, or a rubber plug. For permanent wiring to the assembly the bolt
or plug is removed and the wires are taken out through the hole. A
cover fits over the assembly, held by a single screw at the front, and
containing an outlet for the PO type Jjack.

6,2.7 Stage 6 (Grid current trip) l

The cathode circuit of V5 in HS71/1 is grounded via the centre tap
of RV1(7J) and the cathode ourrent meter shunt R22(8J). The grid is
earthed to r.f. by C43 and C4L4, and C48 and CL9. Grid bias is applied
via L18(5J), the grid current meter M7 and its shunt R23 from the R.C.U.
In the R.C.U. the bias supply is connected via overload trip relay 0G
(see Fig.23B). It has been found that many feeder faults cause the
valve to unload resulting in low anode current and consequently high
grid current and grid dissipation. Therefore this excessive grid current
causes relay 0G to operate starting h.t. trip cirouit sequence described
in Section 6.3.3 of the parent handbook.

6.2.8 Stage 6 Output Circuit

CLO and R67 are components of the Stage 6 output tune capacitor
arc suppression cirouit. This circuit is shown more clearly on Fig.23B
and operates as follows. The circuit is raised to a potential of -50
d.c. by connection via the overload trip relay 0G. Whilst the trans-
mitter is operating correctly CL4O earths the centre point of C64 to r.f.
and R67 provides a static leak. On an arc occurring on C64 the aroc
provides a d.c. path of low resistance, thus resulting in sufficient
d.c. current passing through OG to energize it, thereby starting the h.t.
trip circuit sequence described in Section 6.3.3 in the parent handbook.
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6.2,10 The Output Circuit

The output circuit matches the final stage output to a 50 ohm
coaxial feeder. The tuning of the coupling coil L34 is done by C90,
a gas-filled variable capacitor. On the lowest frequency ranges
(Ranges 1 and 2) L37 is in series with L34, on Range 3 only C90 tumes
L34 and on Ranges 4 and 5 additional parallel inductors L38 and L39
are introduced to the circuit.

A1l these circuit changes are made by SWR controlled by the STAGE 7
and OUTPUT RANGE control on the front panel.

An arc suppression circuit similar to that provided in Stage 6 is
fitted. The 50V d.c. is connected via L16 to the coupling coil L34.
The capacitors €102 and 103 isolate the feeder and capacitors C98 and
C99 break the d.c. circuit through L38 and L39. If an arc occurs from
any part of the feeder circuit to earth the relay OL in the R.C.U. will
cause the main h.t. to be switched off (see Fig.23B).

6.3.3.1 Grid Trip and Arc Protection
Circuit Diagram Fig.23B.

Stage 6 and Stage 7 are provided with feeder arc protection and
grid current trip circuits.

A high speed relay with two separate windings is used for each
stage (0G and OK). One winding is connected in series with the grid
circuit of the valve(s) and the other into the arc circuit. When this
high speed relay operates its contact causes a slave relay (0J or OL) to
operate and lock itself on. This relay breaks the supply to MC switching

off the main h.t. and another contact operates OR to light the overload
lamp.

As the two stage circuits are similar Stage 6 will be described
first with the Stage 7 differences enumerated after.

When a condition of high grid current prevails coil 3/2 of relay
0G will be energized, the level at which this takes place being set by
RV7Y.

0Gl will change over and energize relay 0J.

0J1 opens de-energizing the main h.t. contactov MC.
0J2 closes to energize the overload lockout relay OR.
0J3 closes to lock-on relay 0OJ and thus OR.

OR operates as previously described.

AP.116E-0232~1
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In addition to Stage 6 basic circuit, on Stage 7 a switch, SWR, and
two resistors, R56 and R57, are included. This circuit provides a trip
level suitable for C.W./F.S.K. or for I.S.B.

If an arc develops across the feeder tuning capacitor C64, it forms
a low resistance path for the 50 d.c. potential to which the output
circuit has been raised by its connection via coil 4/1 of relay 0G.
Relay OG is energized and the trip circuit operates.

8.9 ADJUSTMENT OF REFLECTOMETER

The Reflectometer coupler is adjusted before leaving the factory
and should normally need no further attention. In certain circumstances
when components such as the relay or variable resistors have been
replaced the d.c. circuits may be readjusted. Under no circumstances
should an attempt be made to adjust the probes. To make the adjustments
an accurately matched load of 50 ohms is necessary.

NOTE: This is a low level device being used in a strong r.f. field 80
that if trouble is experienced uhen first setting up the earth-
ing of the unit and screening of cables should be checked.

1. Remove the lead from TB1(6) on the coupler unit to immobilise
the trip circuit.

2. Tune up 16 Mc/s (3.225 Mc/s Crystal) on single tone; exact adjust-
ment of power level is not necessary, 5-7 kW will be sufficient.
Measure the power in the load and note the R.F. POWER meter reading
Depress the power switch and check the reading on 'Backward' is
practically zero. Switch off, remove the panel from behind the
meter panel of the right-hand R.F. Unit to gain access to the
directional coupler unit. Adjust RV2 to correct the meter reading
of forward wave power. Clockwise increases the reading and vice
versa.

3. Switch off, apply a short circuit across the feeder in place of the
load. Switch on with low h.t. and zero drive. Apply a very small
amount of drive. This should be just sufficient to give a small
deflection of the power meter switched to read forward wave power.
Retune Stage 7 anode circuit and the feeder circuilt, taking care to
keep the drive as low as possible for tuning purposes. Increase
the drive till the power meter reads 2 kW. Switch the power meter
to read backward wave power and note the reading. RV3 in the
coupler unit must now be adjusted to give the same reading of
backward power as is indicated in the forward wave position.

Great care must be taken during these adjustments to ensure that
excessive drive is not applied to the transmitter as damage is
caused by excessive circulating currents or voltages.

4. Replace the lead in TB1(6)
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8.10 SETTING UP THE REFLECTOMETER TRIP LEVELS

Normally the Reflectometer is set to trip at SWR of 2:1; to do
this switch on the control supplies and proceed as follows:

(a) Set the 'FORWARD' and 'REFLECTED' controls (RV9 and RV10
respectively on the REFLECTOMETER TEST CONTROLS panel, fully
clockwise (no output).

(b) Depress the OVERLOAD TEST switch SWS.

(¢) Adjust the 'FORWARD' control until the R.F. POWER meter
indicates 7 kW and the 'REFLECTED' control (read with the
'FEEDER POWER' switch depressed) until the meter indicates

800W.
(4) Adjust RV1 in the Coupler Unit until the REFLECTOMETER TRIP
| lamp just lights and the audible alarm is initiated.

(e) Press the H.T. OFF button to reset the trip circuit.

(f) Turn REFLECTED Control (RV10) fully counterclockwise. Depress
the OVERLOAD TEST and FEEDER POWER switches and increase the
R.F. POWER meter reading from zero to the point at which the
trip operates. This should be approximately 800W.

(g) Finally turn the controls RV9 and RV1O fully anticlockwise.

Reflected Power
Foruard Power

1 K
1 -K

NOTE: KEgflection Cogfficient: K =

Standing Wave Ratio =

8.11 STAGE 5/6 COUPLING CAPACITOR

The adjustment of the coupling capacitor C35 is normally carried
out before despatch. The initial setting will be found on Test Report
and at this stage it is only necessary to check that the capacitor has
not been moved. If the Test Report is not available set the capacitor
9 turns from maximum.

This component should be set to give the best linearity performance
of the transmitter. The capacitance required will normally result in a
Stage 5 cathode current of approximately 130 mA with a Stage 7 grid
current of 250 mA and cathode current of 2.65A on C.W./F.S.K. service.

When first adjusting for minimum distortion settings between 8 and
10 turns should be examined.

A slight change of setting may be necessary when Stage 5 valves
are changed.
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8.12 CHECKING DISTORTION

Connect the U-link on the mixer monitor frequency changer to the
STAGE 7 monitoring point and the U-link on Stuge 7 to the FEEDER
monitoring point.

Check the distortion on the Spectrum Analyser, or the monitor
receiver in the I.S.B. drive rack as explained in the relevant manual.

Adjust the Stage 5 feedback potentiometer for minimum distortion
indicated on the monitor receiver. If the distortion is higher than
the required figure it may be necessary to adjust the STAGE 6 COUPLING
slightly; as a general rule, for best results, coupling should be slightly
greater than optimum. After any adjustment of coupling readjust the
feedback potentiometer.

When tuning up for the first time it will be found helpful to use
a cer.o. to display the r.f. waveform, when the effects of over-coupling
and under-coupling will be clearly seen. If the coupling is too light
there will be a tendency for the waveform to flatten, increasing the
coupling overcomes this tendency but of course Stage 6 loss increases,
so that it should not be overcoupled more than necessary.

8.13 NEUTRALIZING STAGE 5

Neutralizing should be carried out when the set is first tuned and
subsequently should only be necessary after changing valves. It should
be carried out at 20 Mc/s, or alternatively at the highest frequency
normally used up to 22 Mc/s.

Either of two methods may be used.

(a) Adjust Stage 5 tuning control for minimum cathode current.
With the 3.1 Mc/s level reduced, detune on either side of the
tuning point and note Stage 6 grid current. If Stage 5 is
properly neutralized the dip in cathode current will coincide
with a peak of Stage 6 grid current. If there is an increase
of Stage 6 grid current on one side of the tuning point, rotate
the Stage 5 neuiralizing control a little in the same direction
as the tuning control was turned to give the rise. Retune
Stage 4. Swing the tuning control through the tuning point
again and note cathode current and Stage 6 grid current.
Continue adjusting the neutralizing control and checking the
currents until the dip in Stage 5 cathode current and the rise
in Stage 6 grid current exactly coincide.

NOTE: It is important to retune Stage 4 after each adjustment qf
the neutralizing control.
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(b) Completely detune Stage 5

Adjust the level control to give approximately 100 mA Stage 5
cathode current. Tune through minimum cathode current, then
detune completely on the other side of the tuning point and
note the current.

Adjust the neutralizing control until the cathode current
reading is the same when the stage is completely detuned on
either side of the tuning point, readjusting Stage 4 tune as
necessarye.

8.14 ADJUSTING STAGE 6 AND 7 GRID TRIP CIRCUIT

With the transmitter tuned as in Section 9.1.9, reduce the drive
level and feeder coupling maintaining Stage 7 grid current at about
200 mA. Now turn drive level to zero.

Turn the Stage 7 grid current trip switch to 'C.W./F.S.K.'.
Increase the drive level to 600 mA or till the trip operates. If
necessary adjust the control RV8 till the relay operates with a grid
current of 600 mA. This must be done in steps, the transmitter being
switched off each time to gain access to RV8, situated at the rear of
the R.C. Unit.

Check the current at which the relay operates on the 'I.S.B.'
switch position. This should be approximately 350 mA.

8,15 CHECKING THE ARC SUPPRESSION

Switch off and connect a short circuit across one half of the
Stage 6 output tuning capacitor. It should now be impossible to bring
on the main h.t.

Switch off and remove the short.

Connect a short circuit across the feeder circuit tuning capacitor
Again it should be impossible to bring on the main h.t.

Switch off and remove the short.

AP.116E-0232-1
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9  TUNING HS71/1

When the transmitter is first installed, and after being closed
down for maintenance, it should be checked as described in Section 8
before being tuned. Tuning may conveniently be carried out using a
test load, though this is not essential if an aerial is available.

Test equipment required: Spectrum Analyser 0A1094 (AP.103540)
Artificiel load for transmitter (50 ohms)

9.1.1 Calculation of Harmonic Generator and Crystal Drive Frequency

For any radiated frequency in the range 4-27.5 Mc/s the frequency
multiplication required in the harmonic generator stages of the mixer
unit at the crystal oscillator frequency to be used is calculated as
follows:~

fRAD = Final radiated frequency in Mc/s.

£x = Frequency multiplication in harmonic generator stages of the
mixer unit.

3.1 = 3.1 Mc/s keyed signal to mixer from keying unit.

When fRAD is less than 10 Mc/s.

m = 2

fRAD = 2fx = 3.1 Mc/s or: fx =.£E£2_%_é;l Mc/s.
When fRAD is between 10 and 17 Mc/s
m = 2 . . ‘
FRAD = 2fx + 3.1 Mo/s or: fx = fﬁ]’—;—ﬂ Mc/s
When fRAD is greater than 17 Mc/s.
m = 4

fRAD = 4fx + 3.1 Mc/s or: fx =~£3é2—ifé;l Mo/s.

An explanation of the manner of operation of the harmonic generator and
the reasons underlying the selection of the primary crystal frequencies
appears in Section 6.2.2 of the parent handbook.

9,1,2 Initial Settings

Set up all tuning controls and range switches to the position shown
on the calibration curves for the required frequency, or alternatively
from the logged figures. Connect up the i.f. drive (3.1 Mc/s) set to
give one tone, and the HG input.

The adjustment of C35 is normally carried out before despatch and
therefore only checking described in Section 8.11 should be necessary.
Should, however, the setting have been disturbed or the capacitor replaced,
it should now be set to 9 turns from maximum and finally set as in
Section 8.11. If the Test Record is available set it to the figure given
therein.

AP.116E-0232-1
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9,143 Tuning the Harmonic Generator

The primary oscillator equipment should be set up to provide
crystal drive frequencies for the six different radiated frequencies.
The crystal oscillators are selected by operation of the FREQUENCY
SELECTOR switch.

Switch the auxiliary h.t. on as described in Section 10.1.

Turn the FREQUENCY switch to Wave ‘'At.
Turn the MANUAL/AUTO switch to AUTO.
Return the MANUAL/AUTO switch to MANUAL.
Set the ST.4 INPUT 1link to INT. MIXER.

Check that the FREQUENCY switch on the HD21 rack has selected the
appropriate primary drive frequency, i.e. frequency 'A' calculated in
Section 9.1.1.

Set the HG METERING switch to the MIXER position and set the MIXER
and MONITOR METERING switch to the 'V7/V8' position (mixer cathode
current).

Adjust the HG TUNE control for maximum reading on the meter.
Set the front panel DRIVE LEVEL control to maximum.
9.1,54 Tuning the Mixer and Stages 1, 2 and 3

Set the mixer suppressor bias MANUAL/REMOTE switch to MANUAL and
set the MANUAL control to mid-position.

Adjust the MIXER TUNE control for maximum reading on the STAGE 4
CRTP PEAK VOLTS meter. Check the scale reading of the MIXER TUNE agains+
the calibration curves to ensure that the desired radiated frequency has
te2n obtained, as it will in some cases be possible to tune the mixer to
fHG - 3.1, fHG + 3.1 and to fHG itself, depending on the range.

Adjust the MANUAL control for a reading of 4 volts.

When the MANUAL control has been set up to the level given above
the Mixer Unit may be returned to the cabinet and all further level
adjustments made with the DRIVE LEVEL control on the front panel.

When the transmitter is completely operational as at Section 9.1.9
check that the drive level is satisfactory. It is permissible to increase
the preset mixer level (MANUAL) if necessary, but in the interests of
linearity, the control should be adjusted to give as low an output from
the mixer as possible.
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9,1,5 Tuning Stage 4

Adjust the STAGE 4 TUNE control for maximum reading on the STAGE 5
GRID PEAK VOLTS meter. If the tuning point is found to be very close to
a microswitch operating point, a second tuning point on the adjacent
range should be used.

9.1.,6 Tuning Stage 5

Reduce to zero the Stage L grid volts by the level control. Turn
the H.T. VOLTS switch to LOW and press the H.T. ON button.

Increase the level to give Stage 5 cathode current of approximately
50 mA.

Adjust STAGE 5 TUNE for minimum Stage 5 cathode current, keeping
the drive level adjusted so that Stage 6 cathode current does not rise
above 0.6A or the grid current above 100 mA.

9,1,7 Tuning Stage 6
Set Stage 6 coupling to minimum.
Adjust the level to obtain 0.3 amp Stage 6 cathode current.
Adjust STAGE 6 TUNE for minimum cathode current.

Increase the coupling until the Stage 6 grid current just begins
to fall.

Adjust Stage 6 OUTPUT TUNE for maximum Stage 7 grid or cathode
current, adjusting the drive level to ensure that the grid current
never rises above 200 mA.

NOTE: GSTAGE 7 INPUT TUNE should aluays be left at the setting shoun
on the Calibration Chart.

Recheck Stage 5 tuning for minimum Stage 5 cathode current and
Stage 4 tuning for maximum Stage 5 grid peak volts, keeping the drive
level to Stage 6 below 100 mA.

9.1.8 Tuning Stage 7

Reduce FEEDER COUPLING to minimum and adjust the drive level and
if necessary Stage 6 coupling slightly to give a Stage 7 cathode current
of approximately 0.6 amp.

Adjust STAGE 7 TUNE for minimum cathode current, taking care that
as the dip in cathode current is approached the grid current does not
rise above 200 mA using drive level control.

4P.116E-0252-1
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Keeping Stage 7 grid current below 50 mA with the level control,
gradually increase the coupling (FEEDER COUPLING) to the point where
Stage 7 grid current starts to fall.

Adjust the feeder tuning control (FEEDER TUNE) for maximum feeder
power as indicated on the R.F. POWER meter. Readjust STAGE 7 ANODE TUNE
control for minimum cathode current. Increase the feeder coupling until
the power meter reading tends to a maximum, retuning Stage 7 anode with
each adjustment of the coupling.

9.1,9 Final Tuning

Reduce the Stage 4 input level to O volts and turn the h.t. volts
switch to FULL. Increase the level so as not to exceed 200 mA Stage 7
grid current or 100 mA Stage 6 grid current.

Adjust STAGE 6 OUTPUT TUNE towards peak grid current on Stage 7.
Readjust STAGE 6 TUNE for dip in cathode current. Repeat these two
adjustments alternately until Stage 7 grid current falls whichever way
the output tune is adjusted, indicating that the tune of the output and
anode circuits are coincident. (When the dip in cathode current is
rather indeterminate anode tune may be observed by the peak of St.6
grid current.)

Check the grid and cathode currents of Stage 6 when the input is
adjusted to give 2.6 amp Stage 7 cathode current. Provided these figures
are approximately 40 mA and 0.6 amp respectively, proceed to tune and
load Stage 7 as follows.

Adjust the FEEDER TUNE towards peak r.f. power meter reading and
then adjust STAGE 7 ANODE TUNE to minimum in Stage 7 cathode current
(this point is often better indicated by the peak in Stage 7 grid
current). Repeat these adjustments alternately until the power meter

reading falls whichever way the FEEDER TUNE is moved, indicating that
anode and feeder circuits are in tune together.

Now adjust the level to give 3.25A cathode current to Stage 7 and
note Stage 7 grid current and Stage 6 grid and cathode currents. These
should be approximately as follows:-

Stage 7 Ig: 450/550 mA
Stage 6 JTc: 005 O.?A

Stage 6 Ig:' 40/60 mA

If these feeds do not lie within these limits it will be necessary
to adjust STAGE 6 COUPLING and/or FEEDER COUPLING. Coupling too low is
indicated by low cathode and high grid current; coupling too great by
high cathode and low grid currents. After each adjustment of the

coupling the anode and output circuits must be readjusted as described
above to achieve coincident tune.
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Recheck the settings of the anode tuning controls of all stages and
finally neutralize Stage 5 if necessary as described in Section 8.13.

NOTES (i) The process af tuning the output circuits qf Stages 6 and 7
described above i8 most important on Range 5 where the
adjustment of the coupling coils causes the greatest percen-
tage change of circuit inductance as the 'telescope' rods

shorten.

(ii) sStage 5 cathode current will normally be between 110 and
140 mA.

(iii) Check that St.7lc + St.6lc + St.51a - (St.61g 4+ St.71g)
¥ 3.75A.

(iv) The R.F. POWER meter has an accuracy of ilEygand the level
should be set according to the walve figures quoted and not
to give a particular power indication.

9,1,10 Setting up Mixer Preset Level Controls

Turn the MANUAL control to minimum and the front panel DRIVE LEVEL
control to maximum.

Turn the frequency 'A' potentiometer to zero.

Having tuned the transmitter on working frequency 'A' turn the mixer
bias MANUAL/REMOTE switch SWF to REMOTE. Adjust the 'A' preset level
control to obtain full output for IW input. If this is done in each
working frequency, the correct level will then be automatically selected
for each of the six positions on the frequency selector switch.

Finally, log all meter and scale readings for future reference.
9,2 I.,S,B. ADJUSTMENT
9.2.1 Tuning

Proceed as for C.W./F.S.K. operation up to Section 9.1.8 except that
in Section 9.1.2 apply a two-tone signal at 3.1 Mc/s from an i.s.b. drive
unit, at 0.25W.

For final adjustment of the loading of Stages 6 and 7 (Section
9.1.9) set the grid and cathode currents by increasing the output and

feeder coupling as follows:-

Stage 6: Grid current 20-30 mA, cathode current 0.5-0.68
Stage 7: Grid current 220-280 mA, cathode current 2.5-2.65

NOTE: Stage 5 cathode current will be approximately 80-110 mA.

1y AP.116E-0232-1
Supp.4 Apr.'67



It will be observed that all other figures will also be corres-
pordingly lower than on c.w. operation as shown on the chart of typical
power figures.

9.2,2 Adjustment of I.S.B, Linearity

1. Connect the spectrum analyzer to the monitor distribution point
marked 'STAGE 7' on the front of the mixer unit and tune up to the
21 Mc/s signal.

2. Note the power meter reading to give a subsequent check of the
power level.

3. Detune Stage 5, moving the control in a counterclockwise direction,
till its cathode current increases by 10 mA (this improves the
linearity of the stage). 1f necessary increase the drive level to
maintain the level of power output.

Lo Adjust the Stage 5 feedback control to give the lowest level of
i.ps, as indicated on the spectrum analyzer.

5. Check the i.ps for each level of drive in 2 dB steps down to -10 dB
In each case the highest i.p. should not exceed a level of =36 dB
below the level of either tone.

It may be necessary to readjust the feedback to obtain a compromise
of high and low drive levels. The worst condition is often when Stage 7
grid current is approximately 30 mA (-6 to -8 dB).

The grid and cathode current quoted in the previous section are not
intended to be rigidly adhered to. Since the loading of Stage 6 and
Stage 7 has a considerable effect on the linearity, the exact figures
required to achieve a p.e.p. of 9.0 kW with distortion less than -36 dB
will vary with each transmitter. The cathode current of Stage 5 should
not be allowed to exceed 140 mA and the anode current of Stage 7
2.65A on a two-tone i.s.b. signal.

The distortion occurring around -6 to -10 dB will be found some-
what dependent on the bias of the stages. Stage 5 'space' current may
be varied between 45 and 60 mA, Stage 6 between 0.2 and 0.3 amp, and
Stage 7 between 0.5 and 0.7 amp if necessary to achieve the optimum
performance.

The setting of Stage 7 input tune will be found to have a bearing
on distortion at the lower end of the frequency range (4-7 Mc/s) and if
the linearity specification cannot be achieved with the setting as shown
on the calibration curve the position of the control should be altered
slightly; more than 10 divisions in either direction should not be
necessary. The order of improvement to be expected will be about
3 to 4 dB.

NOTE: All filgures and settings should be recorded.
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Pilct Carrier Compression

Set the i.f. generator to give -26 dB and one cf the two tones at
the level used to check p.e.p. Check that when the tone is switched off
the change in pilot carrier level is less than 1 dB.

Noise Lerel

Switch on one tone and switch off the pilot carrier. Check on
the s;ecvrum analyser with the trace running at a 30-second period and
the 6 ¢/s filter in circuit that every noise component is more than
L4y dB below the level of the tone.

9.3 D.S,B. SIGNAL ADJUSTMENT

1. Set the Stage 7 grid-trip switch to I.S.B.

2. Adjust the carrier level by setting up the transmitter by a two-
tone i.s.b. signal.

3. Apply the carrier via the d.s.b. equipment and adjust the gain of
the mixer stage with the front panel drive control at maximum to
give an output of 3.5 kW. Stage 7 grid and cathode currents will
be approximately 150 mA and 2.3 amp respectively.

11.4 R.C,U, FAN MUTOR MAINTENANCE

Inspection will show that by undoing the motor fixing screws the
motor and impeller can be removed for inspection and servicing.

When in constant use the motor should be removed for oiling every
8ix months. Use no more than ten drops of thin high grade machine oil
for each bearing. Access to oil holes is obtained by unscrewing the
oiler plugs; that at the rear end is under the plastic end cover.

The fan is fitted with porous metal sleeve bearings having felt
0il reservoirs. Care should be taken to avoid over-oiling.

The plastic components of the fan assembly can be washed in warm
(not hot) water and soap, and polished with a dry cloth.

When Modification No. A.3977 has been incorporated, fan Identity
WIS.8262/B Sh.1 Ref.l.is replaced by ventilating fan Ref. No. 10K/41L0-99-
633-269k ., This requires bearing lubrication (34B/9100510 Grease XG2T1)
to be replenished at six monthly intervals.
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12.2 RECALIBRATION OF R,.F, POWER METER

This recalibration may be carried out on site if there is available
an accurately matched 50 ohm water-cooled test load (reflection co-
efficient less than 1%).

WARNING:

The setting of the directional coupler probes in the Coupler
Unit must in no circumstances be altered. They are locked
in position, cannot be reset without special equipment and
should be returned to The Marconi Co. Ltd., for recalibrat-
ion if they are disturbed or damaged.

To recalibrate the meter proceed as follows:-

(a)
(v)
(c)

()

(e)
(f)

(g)

(h)
(3)

(k)

(1)

Connect the 50 ohm artificial load and ensure that its water-
cooling supply is working.

Remove the panel from behind the meter panel of the R.F. Unit,
R.H., to give access to the Coupler Unit.

Disconnect from the Coupler Unit the lead terminated at TB1(7).
This will immobilize the tripping action of the Reflectometer
Circuit.

Tune the transmitter to 16 Mc/s (3.225 Mc/s crystal) on a
single tone and adjust the power output to 5-7 kW. (Exact
adjustment of power level is not necessary.

Depress the FEEDER POWER switch and check that the reflected
power is practically zero, then release switch.

Accurately measure the power in the load and adjust RV2 on the
Coupler Unit so that the R.F. POWER meter reads correctly.
Lock RVZ2.

Switch off and efficiently short-circuit the feeder at a con-
venient point beyond the Coupler Unit (i.e. towards the aerial).

Switch on the transmitter with low h.t. and zero drives.

Apply the sufficient drive to give a small deflection of the
R.F. POWER meter. Return Stage 7 anode circuit and the feeder
circuit, taking care to keep the drive as low as possible for
tuning purposes. Increase the drive until the R.F. POWER meter
reads 2 kW.

Depress the FEEDER POWER switch to 'REFLECTED' and note the
reading. RV3 (Coupler Unit) must then be adjusted to give the
same reading of REFLECTED power as was indicated when the switch
was in the FORWARD position.

Great care must be taken during these adjustments to ensure
that excessive drive is not applied.

Switch off the transmitter. Remove the short-circuit from the
output feeder and connect the aerial feeder. Reconnect the
lead that was removed from TB1(7) on the Coupler Unit. Replace
the panels that have been removed to give access to the Coupler
Unit. ’
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