VMARS is a not-for-profit organisation specialising in all types of vintage communications
electronics. We maintain an archive of documentation to help people understand, research, repair
and enjoy their vintage radio equipment.

This is a gentle reminder that the document attached to this notice is provided to you for your
personal use only. This edition remains copyright of VMARS, and you may not copy it to give or
sell to other people. This includes a prohibition on placing it on websites, or printing it for sale at
rallies, or hamfests.

Please refer anyone else wanting a copy back to VMARS - either to our website at
http://www.vmars.org.uk/ or by email to the Archivist at archivist@vmarsmanuals.co.uk. If you
want to know more about our copyright, please see the FAQ below.

FAQ on copyright of VMARS documents

Q How can you copyright a document that is already in the public domain?

A. Plainly the original copyright of the content has expired, or we have obtained
permission to copy them. What we copyright is our own edition of the document.

Q. Surely your “own edition” is identical to the original document, so cannot be
copyrighted?

A. Our editions are not identical to the original document. You will find that full advantage
has been taken of electronic publishing facilities, so pages are cleaned up where
possible (rendering them better than originals in some cases!), and large diagrams are
prepared for both on-screen viewing and for easy printing at A4 format.

Q. Why do you not just give your manuals away, as so many do via the internet these days?

A. We do make all our manuals available free of charge (in soft copy) to VMARS members.
These members have already covered the costs of running the archive via their
subscriptions. The only time members are charged for copies is when they request them
on paper, in which case charges are restricted to the cost of paper, ink and postage.

The VMARS archive is not a “shoe-string” operation. Money is spent on computing
facilities to make copies available, and on shipping original documents securely
(usually costing several pounds per shipment) to carry out the scanning. As members
have already contributed to these costs, it is only reasonable that non-members should
do likewise — and thus a very moderate charge is levied for copies provided to non-
members. With typical commercial photocopying charges starting at 5 pence per A4
side, it will be evident that paying 4 pence for our equivalent on paper is excellent value
(amounts current at Spring 2004). We also think “you get what you pay for” — we invite
you to make the comparison and draw your own conclusions!

Despite the above, we will be making copies of essential technical information (circuit
diagram, parts list, layout) freely available to all via our website from Summer 2004
onwards. This will be done to try and encourage and enable the maintenance of our
remaining stock of vintage electronic equipment.




Guidance on using this electronic document

Acrobat Reader version

You need to view this document with Acrobat Reader version 5.0 or later. It is possible that the
document might open with an earlier version of the Acrobat Reader (thus allowing you to get this
far!), but is also likely that some pages will not be shown correctly. You can upgrade your Acrobat
Reader by direct download from the internet at
http://www.adobe.com/products/acrobat/readermain.html or going to http://www.adobe.com/ and
navigating from there.

Bookmarks

This document has had “bookmarks” added. These allow you to quickly move to particular parts of
the document, a numbered section or maybe the circuit diagrams for instance, merely by clicking
on the page title. Click on the “Bookmarks” tab on the left hand side of the Acrobat Viewer window
to access this feature — move the cursor over these titles and notice it change shape as you do
so. Click on any of these titles to move to that page.

Large diagrams

The large diagrams are given in two formats — in A4 size sheets to allow easy printing, and
complete as originally published to allow easy on-screen viewing. These versions are in different
sections of the document, which can be found within the bookmarks.

Printing the document on an A4 format printer

The document has been optimised for printing on A4 size paper (this is the common size available
in UK and Europe, which measures 29.7cm by 21.0cm). Please follow these steps (these are
based on Acrobat Reader version 6.0 — other versions may differ in detail):

1. Work out the page numbers you want to print. If you want to print the whole document,
then within “Bookmarks” (see above), first click on “Front”’, and note the page number
given at the bottom of the Acrobat window — this will give you the page number of the first
page to be printed. Similarly click on “End of A4 printable copy”, to determine the last
page to be printed.

2. Select “File — Print” or click on the printer icon. This will bring up the print dialog box.
3. Select the correct printer if necessary.

4. In the area marked “Print Range” click on the radio button marked “Pages from..”, then
enter the first and last page numbers worked out in step 1 into the “from” and “to” boxes.

5. In the “Page Handling” area, next to “Page Scaling”, select “Fit to paper”. The press “OK”

Printing the document on an US Letter format printer

Since A4 and US Letter sizes are similar, it is expected that this document should print
satisfactorily on the latter format paper. This has not been tested however, and is not guaranteed.
Follow the steps as for A4 printing, and make doubly sure that “Fit to paper” is selected (step 5).
Any other problems?

Please get in touch with me at archivist@vmarsmanuals.co.uk.

Richawd Hanking, VMARS Archivist, Spring 2004
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THE PATENT ‘LOXON’ LOOSE-LEAF
BINDER

Patent Nos. 700547 and 802577

HOW TO USE THIS BINDER

AS A COVER FOR PRINTED MATTER

When reading from the Book, the sheets should be kept
firmly bound up, thus avoiding any chance of wear and tear
at the holes. If, however, for any reason, leaves are required
to be viewed from edge to edge, then the laces should be
disengaged from the spring clips and fully slackened off. The
Binder and the sheets can then be spread open to lie flat.

AS A NOTEBOOK

When writing, so that the leaves shall lie quite flat,

disengage the laces from the spring clips and slacken them
fully.

TO INSERT OR REMOVE LEAVES e
(Without the leaves being freed from the control of the laces P\ any time)
Unhitch the laces from the spiral springs,'mt}'laégd the
laces from the flange and join togetber the two ends, of €éach

lace thus forming two separate loops. Draw the tagsithrought
to the required place, disconnect, insert or remove;sheets.
i ;

4

REF, F 3447

*.. Hunt & Broadhurst Ltd,, Oxford,
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AP2914Y, Vol. | (2nd Ed)

NOTE TO READERS

The subject matter of this publication may be affected by Air Ministry
Orders, or by “General Orders and Modifications™ leaflets in this AP,
or even in some others. If possible, Amendment Lists are issued to
correct this publication accordingly, but it is not always practicable to
do s0. When an Order or leaflet contradicts any portion of this
publication, the Order or leaflet is to be taken as the overriding authority.

The inclusion of references to items of equipment does not constitute
authority for demanding the items.

Each leaf, except the original issue of preliminarics, bears the date of
issue and the number of the Amendment List with which it was issued.
When this Volume is amended by the insertion of new or replacement
leaves in an existing chapter, the new or amended technical information
will be indicated by triangles, positioned in the text thus: —4------ >
to show the extent of amended text, and thus: — p{ to show where
text has been deleted. When a Part, Section, or Chayter is issued in a
completely revised form, the triangles will not appear.
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VOLUME |
General and technical
information

VOLUME 2
General orders and
modifications

VOLUME 3
Equipment schedules
and scales

VOLUME 4
Planned servicing
schedules

VOLUME 5
Basic servicing schedules

VOLUME 6
Repair and reconditioning
instructions

Notes . . .

A.P.2914Y, Vol.1 (2nd Edn.)
A.L.6, Dec. 60

LAYOUT OF A.P.2914Y
A.R.1.5610 - REBECCA Mk.4

[

L

.

2

PART |
Technical information

PART 2
First and second line .
servicing

PART 3
Fault diagnosis
» See Vol.6 (2nd Edn.) Part 2, Sect.1, Chap.10 «

PART 4
(Not applicable)

Information which would normally be applicable to

Part 3 is included in

PART 1

Schedule of spare parts

PART 2

~ Schedule of airframe
equipment (Appendix A)

PART 6

Bay servicing schedules

Applicability of other

Part 2

PART 3
Svales of unit equipment

PART 4
Scales of servicing spares

Parts. to be determined later

Applicability to be determined later

PART 1
Minor repairs

PART 3
Fits, clearances and
repair tolerances

PART 2
Repair and' reconditioning
instructions
(Major repairs)

Information which would normally be applicable to
Parts 1 and 3 is included in Part 2

(1) A list of chapters, where applicable, is given in each Part.
(2) Availability of Volumes is indicated in A.P.2463.
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A.P.2914Y, Vol. 1 (2nd Edn.)

A.L7Z, Sep. 62
- LEADING PARTICULARS OF ARI1.5610
Frequency of operation
Using control unit 526 — six preset spot frequencies—
Transmitter ... 185-238 Mc/s
Receiver 175-236 Mc/s
Using control unit 5264 — six preset spot frequenaes——

Transmitter and receiver ... . 212-236 Mc/s
Intermediate frequency ... 45 Mcls
Transmitter peak power output- ... ... not less than 212 walts at fundamental

_ frequency, into a 50-ohm load
Pulse duration ... ... between 4'5 and 6'5 microseconds
Pulse repetition frequenéy ... between 95 and 110 pulses per second
Receiver sensitivity ... not less than 184dB* down on 01V,

for a signal-to-noise ratio of 2: 1

Bandwidth . .. between 24 and 36 Mc/s
Second channel re;ectzon not less than —46dB*
LF. rejection ... not less than —50dB*
* Includes matchmg pad approx. 26dB
Range scales 6, 12, 60, 120 and 240 nautical miles
Power consumption N oo 200 warts (80V, 1000-2000 c¢/s)
30 watts 24V d.c)
Voltages ... ... .. .. .. HT. positive 250V, 300mA (including
anti-jitter line)
Anti-jitter line 4220V, 50mA
‘E.H.T. positive 1'5SkV, 3mA
E.H.T. negative 1'5kV, 5mA
Weights
Transmitter-receiver Type TR.3624 ... .. 37
Control unit Type 526 or 5264 .. 41b
Indicating unit Type 208 .. 31b
Overall dimensions ~
Transmitter-receiver Type TR.3624 ... ... 19in. long x 10} in. dia.
Control unit Type 526 or 5264 vii e ... BYin.x4in x4in,
Indicating unit Type 208 ... 13% in. long x 4} in. dia.
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INTRODUCTION

1. Rebecca Mk. 4 is a lightweight miniature air-
borne interrogator operating over the frequency
band 185-240 Mc/s. It is a general-purpose equip-
ment providing for the interrogation of all types
of British homing and re-supply beacons operating
within the above frequency range. It is also used
as a blind approach system in conjunction with
BABS Mk. 2.

2. The principle of operation is exactly the same
as employed in other interrogators, in that the
pulses radiated from the Rebecca transmitter
interrogate the ground beacon, which responds
on a different frequency. These responses, after
amplification and detection in a superheterodyne
receiver, are displayed as an L, "scope presentation
~on a small cathode-ray tube indicator.

3. The installation has been designed for remote
control operation, all necessary controls being
situated in a small panel-mounted control unit.
The indicating unit is also designed for panel
mounting.

4. Six transmitting and six receiving frequencies
are available for selection through the control unit.

OUTLINE DESCRIPTION
General
5. Rebecca Mk. 4 installation consists of:
(1) Transmitter-receiver TR.3624 (Ref. No.
10DB/8118)

(2) Control unit Type 526 (Ref. No. 10LB/
6239) or Control unit Type 526A (Ref. No.
10L./16745)

(3) Indicating unit Typs 208 (Ref. No.
10QB/6130)

(4) Visor Type 43 (Ref. No, 10AT/41)

() Mounting Type 814 (Ref. No. 10AB/
5819) or Mounting Type 6832 (Ref. No.
10AJ/631)

(6) Mounting assembly Type 212B/2 (Ref.
No. 10AJ/81)

(7) Wedge plate (Ref. No. 14A/540)

(8) Aerial installation (Chapter 3 of this
part refers to the aerial -systems applicable
to various aircraft).

(9) Connector set (Chapter 2 of this part
gives cabling information without reference
to any particular aircraft, Details of the
connector set are given in the aircraft A.P.).

A general view of the main units is given in fig. 1.

A.P.2914Y, Vol. 1 (2nd Edn.), Part 1, Chap. 1
A.L7, Sep. 62

Brief description of operation

6. The master oscillator valve, V108, produces
a 50-volt pre-pulse which is applied to the grid
of the modulator drive valve, V110. This causes
a 400-volt positive-going pulse at V110 anode,
which is used to drive the modulator valve V201,
series modulating the final valve V202, This is
L-C coupled, via a simple harmonic filter, to the
transmitting aerial. At the instant of peak trans-
mitter current, a positive pulse is developed which
is used to suppress the receiver, lest it be over-
loaded, for the duration of the transmitter pulse.
There is also developed, simultaneously, a
negative-going pulse which is used to trigger the
timebase.

7. V1, V8, V9 and V10 generate the timebase
and V12 is connected in paraphase with V10 to
supply balanced sawtooth waveforms to the c.r.t.
‘X’ plates. A brightening puise is also produced
in conjunction with the timebase and is applied
to the c.r.t. grid.

-8, Signals from the beacon energize the port and

starboard aerials, which are connected to an
electro-mechanical switch, S101, passing informa-
tion from each aerial alternately to the receiver
r.f. unit, the 45 Mc/s output of which is amplified
in the six-stage if. amplifier, which also includes
the second detector and a video cathode-follower
stage.

9. The form of presentation of the information
on the cr.t. screen requires the video signals to
be fed alternately to the Y1 and Y2 pilates, in
synchronism with reception from the port and
starboard aerials. This is accomplished by means
of the aerial switch S101 in conjunction with
suitable filters to separate video and aerial signals.
Calibration signals are also provided and may be
injected into the video amplifier or not, as
required,

PHYSICAL DESCRIPTION

Transmitter-receiver TR.3624 (fig. 25)

10. Transmitter-receiver TR.3624 is the main
unit of the installation and contains the following
sub-assembiies:

(1) Chassis assembly Type 6450 (Ref. No.
10D/20385), which includes:
(@) Chassis No. 1 (not referenced)
(b) Chassis No. 2 (not referenced) includ-
ing switch unit Type 273 (Ref. No.
10FB/6249).

(2) Transmitter unit Type 127 (Ref. No.
10DB/8665), which has a filter unit Type 6834
(Ref. No, 10P/16226) attached to the under-
side cover.

(3) Receiving unit Type 6449 (Ref. No.
10P/16222), which includes:
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(a) RF. unit Type 147 (Ref. No.
10DB/8858)

(b) LF. unit Type 123 (Ref. No.
10DB/8508)

(c) Gearbox and motor assembly Type 55
(Ref. No. 10KB/6346).

The complete transmitter-receiver TR.3624 is a
cylindrical unit enclosed in a sealed dust cover,
overall dimensions 19 in. long by 104 in. diameter
and weight 37 1b. The unit is pressurized to
5 Ib/in? by means of a Schrader valve and external
pump. A desiccator is fitted to give visual in-
dication, by change of colour of the desiccant
when moisture is present inside the unit. The
TR.3624 does not include any mounting arrange-
ments and must therefore be fitted with a mount-
ing Type 814 or mounting Type 6832 (para. 17).
There are no operator’s controls on the TR.3624,
all functions being remotely controlled by the
manual controls on the control unit Type 526 or
526A (para 18).

11. Chassis assembly Type 6450 consists of a
front and rear panel with two main bulkheads
fitted between. These bulkheads effectively divide
it into three longitudinal sections The outer side
of each bulkhead supports a chassis mounted at
right angles, these are chassis No. 1 and chassis
No. 2. All interconnections with other main units
of the installation are made through plugs and
sockets mounted on the front panel.

12. The inner section between the two bulkheads
houses the transmitter unit Type 127 and the

* TR, 3624
CONTROL UNIT
TYPE 526 OR 5264

WiTH MOUNTING TYPE ai4
O’ MOUNTING TYPE 6832

receiving unit Type 6449. The transmitter unit
Type 127 is mounted below the receiving unit
Type 6449, leaving a central duct between the two
units.

13, Views of both the transmitter and receiving
units are given in fig. 27. In the two views of
the transmitter unit both the top and bottom
covers are removed and the filter unit Type 6834
is not shown. The construction of the filter unit
Type 6834 is given in fig. 13. All connections
to the transmitter unit Type 127 are made through
4 fixed plug PL210 which 1s mounted at the rear
end of the trapsmitter unit.

14. The receiving unit Type 6449 consists of a
chassis fitted with a blower unit. Fitted on the
chassis are threc sub-units: r.f. unit Type 147,
i.f. umit Type 123, and the gearbox and motor
assembly Type 55. A fixed plug PL228 mounted
at an angle on the chassis carries interconnections
for the blower unit and the gearbox and motor
assembly Type 55. On the rf. unit Type 147
there are two fixed plugs, PL227 interconnects
with chassis 1 and 2, and PL226 connects directly
into a fixed socket SKT426 on the if. unit Type
123, The remaining interconnections between
chassis No. 1 and 2 and the if. unit Type 123
are made through a fixed plug PL427.

15. To enable the equipment to operate at high
altitudes and in tropical climates, the complete
TR.3624 is enclosed in a sealed cylindrical dust
cover which is held in position by two clamps

VISOR TYPE 43
WITH FLASTIC LENS

INDICATING
UNTT TYPE 208

Fig. 1. Rebecca Mk, 4—general view
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vios > DAIVE Poed TRANSMITTER V202  froneniim FLTER AERIAL
A PRE- Viio : 185240 M
93~ U0 RPS. | oy cp 240 Mchs
Yv
PORT sT80. INDICATOR
AERIAL AERIAL 05C® BIAS LIFT
TIMEBASE e o
vIi2 -
A\ RECEWER
SUPPRESSION
AERIAL AG.C.
SWITCH SI0l I VIDEO . o OR MANUAL
& VIDED < VIOI-VIOA L) GAIN
FILTER _l l CONTROL
RE
ER 43Me
» vaz6 > ';':27 --)-’:- LE AMP® >
175 236 Me/s
WCAL
OSCILLATOR
va28
220~ 281 Mc/s

Fig. 2. Rebecca Mk. 4—block diagram

attached to the front flange of the dust cover and
the front panel. A Schrader vaive is fitted in the
front panel to facilitate the pressurizing of the
TR.3624 to 5 ib/in®. This pressurizing, whilst
affording protection at high altitudes, causes a
considerable increase in the internal temperature
rise, thus it is essential to maintain a good air
circulation both inside and outside the dust cover.
To this end both internal and external blowing
systems are used. '

16. The blower unit fitted to the receiving unit
Type 6449 provides the internal air circulation.
As most of the heat is generated in the if. unit
Type 123, the internal air blower system is
arranged to concemntrate on this position. The
internal air circulation is consequently as follows.
Relatively cool air, drawn in by the fan from the
rear of the unit, is blown direct on to the valves
of the if, unit and into the transmitter Type 127
and the central air duct. As a result hot air is
forced down the central duct and along the upper
deck, escaping through large holes ocut in the
bulkhead to the main valve decks, chassis No. 1
and 2, where it flows back along the cylinder to
the rear of the unit to be drawn up by the blower
unit for the air circulation cydle to recommence.
To ensure that the air recirculated is cooled, an
external blower is used.

17. The transmitter-receiver TR.3624 is fitted
with either a mounting Type 814 (Ref. No.
10AB/5819) or a mounting Type 6832 (Ref. No.
10AJ/631). The mounting Type 814 consists of
a cradle mounting with a box containing the
external blower. The mounting Type 814 is fitted
to the dust cover by two bands which clamp
around the circumference of the dust cover.

Mounting Type 6832 is a strengthened version of
the mounting Type 814 using the same external
blower unit. The external blower concentrates
cool air on to the top and sides of the dust cover,
which are the hottest parts. By this means the
hot spots are externally cooled and the maximum
heat dissipation is effected, thus cooling the air
before recirculation by the internal blower, The
use of both an internal and external blower limits
the highest air temperature rise inside the trans-
mitter-receiver TR.3624 to 35°C, The TR.3624,
with a mounting Type 814 or 6832 fitted, is in
turn mounted in the aircraft on a mounting
assembly Type 212B/2 (Ref. No. 10AJ/81).

Control mits Type 526 and 526A

18. A control unit Type 526 or 526A may be
used in a Rebecca Mk. 4 installation. - Both
control units contain all the manual and preset
controls necessary for the operation of the in-
statlation. Manual controls are grouped so as to
render their identification and operation as easy
as possible without direct observation on the part
of the operator. The two versions of the control
unit are identical externally. The control unit
Type 526A includes a modification (R.M.C. Mod.
No. 5387/8) enabling the transmitter and receiver
frequencies of the transmitter-receiver TR.3624
to be changed to frequencies spaced by 4 Mc/fs
without any modification being carried out on
the transmitter-receiver TR.3624,

19. Views of the control unit Type 526 are given
in fig. 26. The unit is a rectangular box with an
additional box, containing the extended range
unit, fitted on to the top end. The unit case is
constructed in hard aluminium, the rear panel
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(not shown in fig. 26) including a dovetail plate
arrangement for mounting the unit on to a wedge

plate (Ref. No. 14A/540). This type of mounting .

makes the control unit readily detachable, allow-
ing adjustment of all the preset controls through
access holes in the rear cover, also giving access
for the replacement of the h.t. fuse which is
located at the rear of the extended range unit
box. The overall dimensions of the control unit
are 8} in. long by 4 in. wide by 4 in. deep and
the unit weighs 41b, The control unit is not
pressurized, but adequate precautions have been
taken to prevertt flash-over or failure up to alti-
tudes of 35000 feet. v

20. The following manual controls are available
to the operator:

(1) C.R.T. rFocus and BRILLIANCE

(2) Timebase RANGE selector switch
(3) Calibrator push-button switch, caL. oN/
OFF

(4) Receiver frequency fine tuning control,
RX. TUNE

(5) Recciver frequency selector switch, RX.
SEL.

(6) Transmitter frequency selector switch,
TX. SEL.

(7) Function switch, He-H,~BA.

(8) HT ON/OFF switch

(9) Transmitter switch, TX. ON~-OFF-CODE
(10) Receiver GAIN control

(11) Manual/a.g.c. switch, Avc/M.

(12) Normal—240m switch, N~240M.

21. The receiver frequency fine tuning control
consists of a spring-loaded switch which, when
" operated, causes the receiver tuning to sweep
2-3 Mcfs about the selected frequency. When the
desired beacon signal is seen to reach maximum
amplitude, releasing the switch causes the tuning
system to stop. By this means. the operator can
tune to beacon signals off frequency. A second
operation of the switch re-starts the sweep tuning
and so on. Selection of another frequency channel
automatically disengages the tuning system wuntil
such time as it is reintroduced, if required, by
operation of the switch, A particular advantage of
this arrangement is that an aircraft operating just

outside the maximum range of a ground beacon
can have the receiver sweeping and will be certain
to pick up the beacon signal at the maximum
possible range.

22, The six preset transmitter frequencies are
coded A to F and the six receiver frequencies
1 to 6. This arrangement precludes the possibility
of ambiguity on the part of the operator in select-
ing the appropriate beacon code.

23. The receiver manual gain control operates
normally on all ranges, without a.g.c., but serves
as an override control when the Avc/M switch is
set to the Avc position.,

24, In addition to the other manual controls,
which are self-explanatory, a number of preset
controls necessary for daily servicing is embodied
in the unit. These are adjustable from the rear -
when the unit is lifted off its wedge mounting.
Setting-up of the transmitter and receiver fre-
quencies, timebase velocity and timebase delay
are all accomplished within the control unit. By
this means any adjustments to compensate for
day-to-day variations in the equipment may easily
be made without having to open the main TR.
unit. The h.t. fuse is also located in the control
unit.

25. The physical differences between the control
unit Type 526 and 526A are:

(1) Changes in value and circuit references
of the six receiver, six transmitter preset fre-
quency controls and the associated resistors

(2) The tagstrip housing the X and Y short-
ing points and the X and Y resistors are not
fitted (para. 27).

26. The transmitting and receiving frequencies
of the TR.3624 are electronically controlled from
the control unit. The frequency ranges, when
using a control unit Type 526 are given in Table 1
and the ranges when using a control unit Type
526A are given in Table 2.

27. When using control unit Type 526 (Table 1)
X and Y refer to four resistors, the connections to
which are brought out to the tagstrip mounted
above the potentiometer panel, Short-circuiting

"TABLE 1
Transmitter and receiver frequencies when using control mit Type 526
TRANSMITTER RECEIVER
TX. SEL. Min. freq. coverage RX. SEL. Min. freq. coverage
A (X shorted) 185-195 Mc/s 1 (X shorted) 175-178 Mc/s
A (Y shorted) 200-210 Mc/s 1 (Y shorted) 195-204 Mc/s
B 208-216 Mc/s 2 and 3 202-220 Mc/s
C 214-222 Mc/s :
D 221-228 Mgc/s 4 and 5 217-236 Mc/s
E 225-233 Mc/s

6 232-236 Mc/s
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‘ _ TABLE 2 '

Transmitter and receiver frequencies when using control unit Type 526A
TRANSMITTER ' RECEIVER

TX. SEL. Min. freq. cov RX. SEL. Min. freq.- coverage

A 212-216 Mc/s 1 212-216 Mc/s

B 216-220 Mcfs 2 216-220 Mc/fs

C 220-224 Mc/s 3 220-224 Mc/fs

D 224-228 Mc/s 4 224-228 Mc/s

E 228-232 Mcfs 5 228-232 Mc/s

F 232-236 Mc/s 6 232-236 Mc/s

of one pair X or Y tags (one each for transmitter
and receiver) changes the frequency range of
channels A and 1 as indicated.

Indicating unit Type 208 (fig. 26)

28. This wnit consists solely of a cathode-ray
tube Type CV1526, enclosed in a duralumin
cylinder suitable for direct mounting on the
instrument panel. It is 4} in. diameter, 13% in,
long and weighs 3 Ib. A valuable feature is that
the cathode-ray tube can be extracted from the
front of the indicating unit without having to
remove the unit from its mounting. The indicat-
ing unit is not pressurized since it contains nothing
but the cathode-ray tube and its associated wiring.

29. The effective display area of the cr.t. is
approximately 2 in. by 1} in. A visor Type 43

(Ref. No. 10AT/41) may be attached to the in-
dicating unit for viewing under bright lighting
conditions. The visor Type 43 has a plastic
magnifying lens, with a magnification of 2} times,
ffi’tted into the aperture which mates with the c.r.t.
ace.

Power supplies

30. Rebecca Mk. 4 equipment is designed to
operate from the standard 80-volt, 1000-2000 c/s
a.c. supply and consumes 200 watts. I a supply
is not available in the aircraft, a small ‘motor
generator Type 7 is installed, which provides a
regulated 80-volt, 1600 cfs supply at 240 watts
from the 24-volt d.c. supply. The equipment also
requires 30 watts at 24 volts d.c. for operation of
the blower motors and relays. The negative pole
of the d.c. supply is earthed to the equipment.

CIRCUIT DESCRIPTION

TRANSMITTER-RECEIVER TYPE TR.3624
General .

31. The circuit description of the TR.3624 is
sub-divided so as to describe each of the sub-
assembilies listed in para, 10.

(1) Chassis assembly Type 6450—the circuit
diagram is divided into two illustrations:
chassis No. 1 (fig. 23) and chassis No. 2 (fig.
24). The circuits include the appropriate
poles of the front panel plugs and sockets.
There are several interconnections between
the two chassis, which do not pass through

. plugs or sockets, but are carried via the
cableforms, These interconnections are
arrowed and cross-identified on both chassis.
Chassis No. 1 includes the calibrator, delay,
timebase and h.t. power supplies for the
whole equipment. Chassis No. 2 includes the
video, a.g.c., master oscillator, IFF, modu-
lator drive, transmitter and receiver frequency
selector circuits, together with the heater
supplies for chassis No. 1 and 2, and the
receiving unit Type 6449.

(2) Transmitter unit Type 127—the com-
plete circuit diagram is given in fig. 18 and
that of the filter unit Type 6834 is given in
fig. 13. The transmitter unit Type 127 in-
cludes the transmitter valve, modulator, a

heater transformer and the transmitter
tuning system, consisting of a lecher line with
a motor driven aerial coupling unit, The
filter unit Type 6834 is the harmonic filter
inserted between the transmitter output and
the aerial system to suppress harmonics.

(3) Receiving unit Type 6449—the circuit
diagram is split into two illustrations, r.f. unit
Type 147 (fig. 19) and if. unit Type 123 (fig.
20). The interconnections to the internal
blower unit and the tuning motor .are also
given in fig. 16. The r.f. unit Type 147 lin-
oludes an r.f. mixer and oscillator stage. The
if. unit Type 123 .includes six band-pass
coupled amplifying stages, the second detector
and the video cathode-follower.

CHASSIS No. 1
(complete circuit fig. 23)

Power supplies

32. The power supplies for the equipment, 80
volts, 1600 c/s a.c. and 24 volts d.c., are connected
to the black 6-way plug PL.L6 on the right-hand
side of the front panel. Transformers T1 and T2
provide h.t. and rectifier heater voltages. They
are sealed and so designed as to permit separate
switching of the heater and high voltage circuits.
Heater voltages are applied to all valves when-
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ever tho 80-volt supply is comnected to the equip-
ment, but the ht and eht voltages are not
available until the h.t. switch ¢n the control unit
is operated.

33. The +1'5kV and ~1'SkV supplics for the
transmitter and indicator are obtained from the
half-wave rectifier valves V15 and V16, and
smoothed by the capacitors C31 and C32 (fig. 23).

34. The main h.t. supply of 250 volts at 300mA

is provided by a pair of mercury vapour rectifiers

V14 and V17 (CV338), each of which has its

anodes connected in parallel, via limiting resistors

R24-R25 and R51-R52 respectively. The supply

i&mooﬁedbyﬂxeebokeinputﬁltud(land
0. ,

35. To protect the rectifiers V14 and V17, a
thermal delay switch Type CV342 (RL1) and a
relay RL2 are operated in conjunction with the
H.T. ON/OFF switch, fig. 16, so that u delay of 60
seoonds is introduced between the application of
the heater voltage to the rectifiers and the switch-
ing of the h.t. circuits from the control unit, After
the h.t. voitage has been applied, contacts 1/2 of
RL2 insert R74 in serics with the beater of the
detay valve. This ensures that the thermal contact
breaks but reduces the delay time to 20 seconds
in the event of the h.t. being switched off acciden-
tally, and inmediately switched on egain,

36. V13 is a conventional ripple eliminator vaive
and provides a 220-voit line substantially free
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Fig. 3. Timehase—circuit
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from ripple for the if unit and the a.gc. valve
V106.

Timebase

37. The timebase circuit consists of the valves
V7, V8, V9 and V10 connected in a Sanatron
circuit, as shown in fig. 3. The waveforms
associated with the timebase are shown in fig. 4.
In the quiescent condition, V10 is cut off by the
10-volt negative potential applied to its suppressor
grid. V7 is fully conducting. When the negative-
going trigger pulse, developed across R77 at the
instant of peak transmitter current (para. 72), is
applied to the grid of V7, via V8a and RL4/1, the
anode current of this valve falls and the anode
potential rises, thereby raising the potential of the
suppressor grid of V10. VIO is thus caused to
conduct, and its anode potential falls linearly at
a rate dependent upon the time constant C22,
R38 or R40 and the voltage to which these
resistors are taken. This voltage is selected by the
RANGE switch in the control unit. At the same
time the falling anode potential is communicated,
via C18 and C51 in parallel, to the grid of V7,
keeping that valve out off.

38. At the end of the run-down the anode
potential of V10 ‘bottoms’, C18 and C51 discharge
and the grid voltage of V7 rises. As this voltage
passes through the cut-off point, V7 commences
to re-conduct. V7 anode potential therefore falls,
taking with it the suppressor of V10 and the
circuit returns to the quiescent condition to await
the next triggering pulse. An additional resistor
R20, may be inserted in the suppressor grid of
V10 on certain models. This resistor has been
inserted to check any tendency to self-oscillation
in the Sanatron circuit.

39. The diode V9b prevents the suppressor grid
of V10 rising above earth potential. The purpose
of V8b is to limit the negative excursions of the
grid of V7 to a value 75 volts, just sufficient to
ensure that V7 is cut off. This reduces the interval
between the end of the timebase run-down and the
instant at which V7 reconducts. V8a prevents
the trailing edge of the triggering pulse from
causing V7 to re-conduct prematurely, A full
description of the theory of operation of the basic
Sanatron circuit may be found in A.P.1093E,
Sect. 10, Chap. 10.

40. V12 is connected in paraphase with V10, and
the sawtooth waveforms derived at the anode of
each valve are fed to the X plates of the cathode-
ray tube, which are d.c. restored to earth potential
by the double-diode V11 (fig. 23). Thus is pro-
vided, in the indicating unit, a linear timebase
of 6, 12, 60, 120 or 240 nautical miles according
to the positions of the timebase RANGE and
Normal-240 Miles switches. = A preset capacitor
C52, in parallel with C26, provides feedback
variation between the anode and grid of V12. C52

A.P2914Y, Vol. 1 (2nd Edn.), Part 1, Chap. 1
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is used as a preset coarse control of the timebase
amplitude. A preset fine control is provided by
the timebase amplitude control RV315, in the
control unit, which is used to select the voltage
applied to the anode of V10 (para. 37). The V10
grid resistor R40 is connected in circuit on the
two short ranges and R38 on the three long ranges.

41. The positive square wave appearing at the
anode of V7 for the duration of the timebase is
fed to the cathode-follower valve V5 (fig. 6), and,
in conjunction with the d.c. restoration diode V4,
is used as a brightening waveform for the cathode-
ray tube.

Calibrator

42. Consider the simplified circuit diagram fig, 5,
V1 functions as a tuned anode oscillator whose
frequency is determined by L1 and C6. Since the
suppressor grid of V1 is connected in parallel with
that of V10, oscillation can only occur during the
conduction period of V10, ie. for the duration
of the timeébase.

43. Immediately the suppressor of V1 is driven
positive, a sinusoidal waveform is developed across
the oscillatory circuit. The first half-cycle of this
waveform follows the direction of the falling anode
potential of V1 and a voltage in antiphase to this
is taken from the end of L3 to the grid of V2.
Since the amplitude of the sine wave applied to
grid of V2 exceeds the grid bias of the valve, a
square waveform is obtained at the anode of V2,
the periodicity of which corresponds to the
oscillator frequency. This waveform is differen-
tiated by C8 and T3 to provide negative-going
calibration pips limited by V3b to an amplitude
of 10 volts. The positive-going pips resulting from

" the differentiation are removed by V3a. (The

waveform shown at the junction of C8 and T3,
in fig. 5, is for explanatory purposes only, and
could not, in fact, be monitored without first dis-
connecting the anode of V3a.) The calibration
markers are injected into the suppressor grid of
the video amplifier V104 and subsequently appear
on the Y deflection plates of the cathode-ray tube.

44. Calibration markers appear at intervals of
one nautical mile on the 6 and 12 mile ranges,
and at intervals of ten pautical miles on the 60,
120 and 240 mile ranges. The components shown
in fig. 5 are those in circuit on the two short
ranges. The long range components, relay switch-
ing and screen circuits for V1 and V2 are shown
on the complete circuit diagram for chassis No. 1
—fig. 23. Note that the phase-adjusting com-
ponents RV1, R69 and C5 do not appear on the
long ranges. The calibrator is switched on and
off by applying the h.t. voltage to V1 and V2
from the calibrator switch (CAL. ON/OFF) on the
control unit.

Delay circuit (fig. 6) _ '
45. As stated in para. 37, the timebase is
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triggered by the application of a negative-going
pulse to the grid of V7. In the normal homing
(1,) position of the function switch on the control

unit, this pulse is obtained across R77 coincident

with the transmitter r.f, pulse and is injected into
the grid circuit of V7 via the relay RLA4/1 contacts
1/2, and V8a. When interrogating the Fureka
‘Mk. 4 and 5 beacons or using the BABS system,
however, the start of the timebase is delayed with
respect to the transmitter pulse. This is necessary
since the Eureka beacons incorporate a fixed
delay of one nautical mile whilst the BABS

GRID VT

beacon has a variable delay which is adjusted so
that the runway always appears to be 10000 feet
in length. The on the BABS function is
thus the range to the touch down point.

46. When the function switch is set to either the
H, orBAposiﬁon.thegﬁdotVHsconneaed via
the relay RLA4/1 to Cl4; the anode circuit of the
delay valve V6, which is now conducting, since its
grid previously taken to —10 volts through RLA4/2
is now taken, via pin K on PL.C25 through one

of two variable delay controls, RV316 or RV322,
to 250 volts positive.

/
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47. The recurrence frequency of the Rebecca
transmitter is controlled by a master oscillator
generating a standard positive pre-pulse, the back
edge of which triggers the transmitter. The pre-
puise is differentiated by C12, the resistive net-
work R17 and the delay control. The leading
edge thus produces a positive-going pulse which
drives V6 into grid current, The negative-going
pulse coincident with the trailing edge of the pre-
pulse cuts off V6 so that its anode rises. C12
now discharges until the cut-off point of V6 iis
passed, conduction then takes place and the anode
potential falls again. . The discharge rate of CI2
is determined by the setting of the delay control,
so that the time taken to reach V6 cut-off, and
hence the duration of the square wave appearing
at V6 anode, is variable. Since V7 is fully con-
ducting, the leading edge of the square wave pro-
duces a small rise in grid potential before the
negative-going edge triggers the timebase. ‘This
small rise, however, is sufficient to ensure that
rf. which may be present at the instant of the
transmitter pulse does not trigger the timebase
before the end of the delay period. It may be

remembered that in the case of the H, function,

the timebase is triggered by a pulse which is
caused by, and coincident with, the transmitter
pulse; the possibility of the timebase being pre-
maturely triggered by r.f. does not therefore arise.
The delay in initiation of the timebase on the 1,
and BA functions can consequently be controlled
by preset adjustments within the control unit. The
delay s variable from 1 to 14 nautical miles in
the H, position and 1} to 21 nautical miles for
the BA sefting.

Reference potentials

48. The resistors R57 to R68 and R78 in fig. 23
form a potential divider chain across the eh.t.
positive and e.h.t. negative supplies to provide

bias and other reference potentials required by
the equipment.

CHASSIS No. 2
(complete circuit fig. 24)
Master oscillator (fig. 7 and 8)
49. V108 is a blocking oscillator which generates
a positive 60-volt pulse of between 32 and 45
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microseconds duration at a recurrence frequency
of the order of 100 p.p.s., controllable by adjust-
ment of RV101, The squegg grid drive for the
oscillator is derived from the pulse transformer
T103, and the recurrence is determined by the
time constants of C115, R126, R173 and RV101.
. The pre-pulse is obtained from another pulse
transformer T104, limited and squared by the
diode V109, and fed to two cathode-follower
valves V105a and V107, for the modulator drive
valve V110 and IFF purposes respectively (fig. 24).
Normally V108 operates in a self-running con-
dition, but, by removing the connection between
C116 and C118 and joining C116 to the junction
of R130 and the suppressor of V108, an input
pre-pulse waveform can be used to synchronize
the master oscillator to an external unit. The
master oscillator waveforms are shown in fig. 8.

50. The pre-pulse, of the order of 50 volts, from
the cathode of V105a, is fed to the drive valve
V110 (fig. 9), which has variable inductance 1,102
as the anode load. The 400-volt positive ring
obtained at the anode of V110 at the termination
of the pre-pulse is used to drive the modulator

=10V

valve in the transmitter unit, thereby operating
the transmitter, The length of the transmitted
pulse is a function of the inductance of L.102 and
is set to be between 4'5 and 65 microseconds
duration. The transmitter is switched on from
the control unit by connecting the lower end of
R134 to chassis, thereby reducing the bias applied
to the grid of V110.

51. The double-triode V107 provides a sup-
pression pulse for IFF sets, since the pre-pulse
and a waveform from the cathode of V5 (fig. 6)
are fed to the grids of the triodes and the mixed
output appearing at ithe cathode is suitable for
shutting down an IFF set during the operative
period of the Rebecca equipment. This waveform
is fed to the orange coaxial socket ‘F’, and the
pre-pulse to the yellow/black coaxial socket ‘J’,
on the front panel where they may be monitored.
The external synchronizing pulse referred to in
para. 49 is also fed into SKT. ‘J° when required.

Receiver video circuit (fig. 10)

§2. The video circuits for the receiver consist of
a video amplifier V104 which converts the low-
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level negative-going signals from the if. unit into
high-level positive-going signals for display on the
cathode-ray tube. Since, however, the capacitance
of the cable to the indicating unit is 30 pF per
foot, it is necessary to pass the video signals
through a low-impedance cathode-follower system
to preserve the wavefront of the signals. V103 is a
cathode-follower driving the main cathode-
follower output valves V101 and V102.

§3. As previously explained in para. 43, the
negative calibration pips are injected into the sup-
pressor grid of V104 and appear at the anode as
positive-going pips superimposed on the video
display.

54, The final video output is then switched by
the aerial switch unit Type 273 (S101) to the left
and right Y plates of the cathode-ray tube in
synchronism with the switching of the port and
starboard receiving aerials.

55. The switch unit Type 273 differs from the
Rebecca Mk. 2 aerial switch in one important
feature, R.F. signals and video signals are
switched on the same contact, a simple capacitor/
choke filter serving to discriminate between them.
A detailed description of this unit is given in para.
70 to 86.

56. V105b and V106 form an a.g.c. control for
the receiver. When using the 6 or 12 mile range,

this helps in reducing the work of the operator at
a time when he is most occupied. The operation
of the a.g.c. cirouit is described in para. 106.

Frequency selector circuits

§7. The selection of the transmitter and receiver
frequencies is controlled by electronic bridge
circuits operating permanent-magnet motors
driving the r.f. tuning mechanisms.

58. V111 and V112 form the transmitter selector
and V113 and V114 the receiver selector cironits.
As the operation of both circuits is identical, only
one need be described in detail.

59. Consider the receiver selector circuit, fig. 11.
The two triodes of V114 form a long-tailed pair
bridge circuit; in the balanced state each valve
takes approximately the same anode current
(5-6mA) which energizes the relay in each anode
circuit. These relays control the direction of
rotation of the tuning motor and when both relays
are energized the motor armature is short-circuited
and the motor s at rest.

60. The grid of V114b is taken to a constant
potential (90 wvolts), whilst the potential on the
grid of V114a is determined by the anode potential
of the d.c. amplifier V113, which is fixed by lits
own grid potential. The bridge circuit is balanced
only when the potentials of the two grids of V114
are equal; since one of these is fixed, it is obvious
that the bridge is balanced only for a particular
value for the grid potential of V113, Now the grid
potential of V113 is the mean of the two voltages
applied to PL.C25/F and PL.227/2., The former
is supplied from a potentiometer in the control
unit and is the control voltage. The latter is
obtained from a potentiometer ganged to the
motor tuning system and is called the slave
potential. Consequently when } (C + S) = K, whero
K is the critical balance voltage, C the conitrol
voltage and S the slave potential, the seledtor
system is at rest. If, therefore, voltage C is in-
creased to C, the voltage at the anode of V113
falls and the current flowing through V114a lis
reduced. Relay RL104 is thus de-energized,
causing the motor to rotate in such a direction
that the slave potential S is reduced. When the
slave potentiometer has been rotated to a degree
such that (C,+S,)=2K, the system is again
balanced, R1.104 is energized and the motor stops.
It will be evident, therefore, that the position of
the slave potentiometer, and hence the setting of
the tuning system, can be accurately controlled by
adjustment of the control voltage from the control
unit., Should failure of any part of the system
cause the motor to continue to rotate in either
direction, the mechanism is protected by the over-
shoot contacts (fig, 11) which remove the negative
supply connection from the motor armature when
the slave potentiometer reaches the end of its
effective travel.

61. To cater for slight variations in the frequency

" of the beacon responder and of the r.f. unit Type
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Fig. 10. Video—simplified system diagram

147, the selector system can be made to sweep the
receiver *2 Mc/s about the selected frequency.
This is accomplished by energizing R1.106 through
~ operation of the switch S306, RX.TUNE on the
control unit. RL106 is self-locking through con-
“tacts 2 and 3, and therefore remains energized
after S306 is released. When RI.106 is energized,
the lower end of C128, which is normally floating,
is connected to the grid of V113 by RL106/3.
C128 therefore charges up and lifts the grid
potential of V113, The cathode of V113 also rises
and increases the grid potential of V114b. Since
the anode of V113 falls, so does the grid of V114a.
The action is oumulative until V114a is cut off
and all the current through the valve is taken by
V114b. Under these: conditions the bridge circuit
is unbalanced, RL104 is de-energized and the
motdr rotates.

62. The direction of rotation of the motor is such
that the slave potential is reduced and the
potential at the grid of V113 falls. The anode of
V113 itherefore rises, and this rising potentiat, fed
back to the grid through Cl128, slows down the
rate of change due to the falling slave potential.
The anode of V113 continues to rise, taking with
it the grid of V114a, while the grid of V114b falls
with the cathode of V113. Eventually V1l4a
passes sufficient current to energize RI.104, and
at this point the motor stops.

63. C128 now discharges, so that the anode of

V113 rises still further and the grid falls. Corres-
ponding changes are produced in the grid
potentials of V114a and V114b until V114b is
cut off and all the current is taken by V1lda.
RL105 is then de-energized and the motor rotates
in the opposite direction.

64. The slave potential is now increasing and the
grid voltage of V113 rises. The anode ‘begins to
fall, and this fall, fed back to the grid through
C128, opposes the rising grid potential and slows
down the rate of change caused by the increasing
slave potential. The grid continues to rise and
the anode to fall until V114b passes sufficient
current to energize RI.105, then the motor stops
again. C128 now charges up, producing a further
tall in anode potential and a rise in the grid
potential of V113. Corresponding changes occur
at the grids of V114 until V114a is cut off, RL104
is de-energized ‘and the whole cycle recommences.
The waveforms associated with the receiver
frequency selector circuit are shown in fig. 12.

65. When the sweep facility is in operation, the
negative feed-back path is modified by the action
of the changeover contacts RL106/4. Normally,
R181 and C127 are connected in parallel and
taken to the anode of V1l4a, Energizing RL106
causes contacts 24/25 to break and 25/26 to make
so that one end of R181 is connected to the anode
of V114b. This arrangement prevents the sweep
circuit overshooting in either direction.
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66. The tuning motor armature normally returns
directly to earth via RL106/2 (fig, 11), but when
the sweep facility is in use, the earth return is
made through the switch S306 and a 68-ohm
resistor R167. The motor, therefore, runs at a
somewhat reduced speed. Now, when 8306 is
released, since RL106 is self-holding, the motor
earth circuit is through S30lc and R167, R177
and R168, together equal to 728 ohms, This value
of resistance is more than will allow the motor to
continue to operate.

67. The time constants selected provide a sweep
of *2 Mc/s at a period of 3} seconds. The
operator can observe the peak of the desired signal
as the receiver sweeps through the beacon fre-
quency and, by releasing the switch, stop the
motor. If he overshoots at the first attempt,
further manipulation of the switch will again start
the sweep.

68. As the holding circuit of RL106 is taken via
PL.C25/X to one bank of the frequency selector
switch in the control unit, the bridge remains in
an unbalanced state until a new frequency channel
is selected. When the selector switch is rotated
to another frequency, the earth connection to
PL.C25/X is momentarily broken and RI.106
reverts to its de-energized condition.

Thermal cut-out

69. The thermal out-out switch S102, mounted
above the if. unit, is connected in series with the
main HT switch, and shuts off the hit. in the
event of the equipment becoming overheated due
to a breakdown of the blower system. It is
designed to operate at approximately 90 deg. C.
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Fig. 12. Receiver frequency selector—waveforms
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Switch unit Type 273

General

70. Reference has already been made to this
unit in the section describing the receiver video
circuit, para. 54 and 55. Pictorial and diagram-
matic illustrations of the switch unit are given
in ‘b’ and ‘¢’ of fig. 17 while ‘a’ of fig. 17 shows
the circuit in which the switch operates. ’

71. The switch unit Type 273 is a lightweight
miniature aerial switch designed primarily for use
with the Rebecca Mk. 4 interrogator. To provide
a double-sided presentation it is necessary to
switch the receiver video output to each deflection
plate of the c.r.t. in turn and, since the receiver
is unable to discriminate between signals picked
up by the port aerial and those coming from the
starboard aerial, it is essential to switch the aerials
simultaneously with the video output, so that the
port aerial only is connected when the output is
taken to the left deflection plate and vice versa.
By this means the amplitudes of the signals from
the directional aerials can be compared, and the
aircraft heading, with respect to the beacon or
responder, determined (fig. 10).

72. The unit has the following features:—

(1) RF. and video signals are switched by
the same contact to ensure perfect synchro-
nization.

(2) The performance is satisfactory over a
wide frequency range, 174-236 Mc/s.

(3) The switching sequence is fast and
stable. .

(4) The power consumption is very small
(07 watt at 26V d.c.). ‘

{5)  The switch can be locked on the port
contact for BABS Mk, 2 or single aerial
operation.

73. In the following description it will be con-
venient to regard the functions of this switch as
consisting of two distinct operations:—

(1) The major operation for which the unit
has been designed, namely, the simultaneous
switching of the rf. and video signals.

(2) The operation of the mechanism to drive
the springsets required to perform operation
(1.

R.F. switch

74. The main switch assembly consists of a
relay type changeover springset with suitably
interposed screening blades to maintain the line
impedance at 50 ohms and to reduce the cross-
talk.
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75. Video and rf. signals are switched on the
same contact, not only to ensure good synchroni-
zation, but also to reduce the bulk of the switch.
A simple, but effective, r.f. choke and capacitor
filter serves to discriminate between the signals.
The contacts are connected to the Uniradio 43
aerial feeders through small capacitors, and by
rf. chokes to the video output. The standing
wave ratio introduced indicates that the im-
pedance mismatch varies over the frequency band
from 112:1t0 14:1.

76. The overall crosstalk ratio varies slightly
over the frequency band and increases towards
the highfrequency end. The video crosstalk
eontribution is small (about 5%/ of the r.f). The
2weiyt probable crosstalk ratio is of the order of
0:1.. .

77. The aerial switch sequence consists in con-
neoting the central springset C lin turn to U and L
(‘¢ of fig. 17). Thus, the port and starboard
aerials, which are effectively connected to the
outer springsets, are switched in turn to the input
of the Rebecca receiver., Simultaneously, the
receiver video output is switched to the Y deflec-
tion plates of the cathode-ray tube.

78. The CV1526 cathode-ray tube has a steep
brilliance/rate-of-writing characteristic, so that the
central line displayed appears, due to its slower
writing speed, brighter than the video signals. This
contrast has been reduced as far as possible by
keeping the switch transit time to a minimum,

Driving mechanism

79. The motive power for the main springset is
produced by a drive system consisting essentiaily
of an oscillating wheel, maintained in motion by
a magnetic circuit driving the central blade of the
springset.

80. By referring to b and c of fig. 17 it will be
seen that the wheel W carries a soft-iron magnetic
link M, which, in the unenergized condition, is
slightly asymmetrical with respect to the poles of
an electromaget. When the magnet is energized,
the link M moves into the magnetic field, causing
the wheel to rotate in a counter-clockwise direc-
tion. The wheel, in rotating, moves the centre
-contact C upwards to make contact with the upper
spring U

81, Shortly after the wheel commences to move,
a spigot opens the contact S, which is connected in
series with the coil H, thereby de-energizing the
electromagnet. The wheel, however, continues to
~ rotate by virtue of lits own inertia until it is brought

to rest and then reversed by the tension of the
- ‘springset blades C and U, which have been main-

tained in contact.

82, The wheel rotates, now in a clockwise
direction, until the coil H is re-energized by the
closing of contact S. The wheel movement, how-
ever, is t0o rapid for the re-activated field to retard
its progress until the contacts C and L close and

finally reverse the wheel. In reverting to the
counter-clockwise direction, the wheel is now
accelerated by the combined energy of the electro-
magnet and the contacts C and L. Thus the
motion is maintained by the alternate application
of electromagnetic energy and the energy impanted
to the springset by the inertia of the wheel.

83. The frequency of oscillation is almost
entirely dependent on the moment of inertia of
the wheel, the springset tensions and the magnetic
air gap. Since these parameters are constant for
any one switch, the oscillatory period is very
nearly constant for a wide range of d.c. potential,
a typical variation being 39, in frequency for a
voltage change of 20%,. The nominal frequency is
22-23 ¢fs for a mean voltage of 25V. The change
in frequency arises mainly from the increase in
amplitude of oscillation due to the stronger
magnetic field created by a rise in supply voltage.

84. The rotation of thé wheel approximates to
a simple harmonic motion and the switch change-
over is arranged to occur when the wheel is
moving at its fastest speed. Since the maintenance
of oscillation is partly dependent on the potential
energy imparted to the springset, the contact

. pressures are somewhat higher than wsual

Counter-clockwise rotation of the wheel is faster
because motion in this direction results from the
combined energy of the magnet and springset,
whereas clockwise rotation is due solely to the
springset. A slight but insignificant contact bounce
may occur, usually more noticeable in the counter-
clockwise direction due to the greater velocity
just mentioned.

85. Ideally, the make and break of contacts
should occur within the changeover period of the
main springset, in order to avoid the appearance
of interference on the display. Assembly toler-
ances, however, preclude this condition, and
reliance is placed upon the low peak coil current
of 40mA together with partial screening by the
wheel, to keep interference pulses to a minimum.

86. Normal power consumption of the switch
unit is approximately 0-6 watts at 25 volts. 1t is
possible, however, to lock the switch in the upper,
or port, position by short circuiting the contact S,
so that the coil is permanently energized. In this
condition the coil current is some 60mA and the
coil is therefore designed to withstand a mean
power dissipation of 2 watts.

TRANSMITTER UNIT TYPE 127
(complete circuit fig. 18)

87. The transmitter consists of a CV1759 valve,
V202, operating with a tuned anode-grid lecher
line circuit. The frequency is varied over the band
185-240 Mc/s by adjustment of the coupling unit,
which is moved up and down the line by a motor-
driven lead screw. The motor also rotates the
slave potentiometer. The operation of the
frequency selector system is described in para.
59 and 60. Sweep tuning is not provided in the
transmitter.
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88. The transmitter is series-modulated by V201.
In the quiescent state, V201 is biased to virtual
cut-off, so that a current of approximately 500
microamps flows through V201 and V202. In this
non-conducting condition V202 acts as a diode
of constant impedance which is low compared
with the high impedance of V201, therefore, for
practical purposes it may be said that a potential
of 3kV exists across V201, When the +400V
positive” pulse from the drive valve V110 is
applied to V201 grid, this valve conducts very
heavily, the peak current being of the order of
1'5A; V201 anode, and hence V202 cathode, falls
and the 3kV supply wvoltage is now effectively
switched across the transmitter circuit, giving rise
to an rf. pulse of between 45 and 65 micro-
seconds duration.

89. The peak transmitter current is drawn from
the charge built up across the main smoothing
capacitors C31 and C32 on chassis No. .1 and,
in consequence, negative pulses are obtained
across R55 and R77 (fig. 8), whilst a positive
pulse is developed across R56. The negative pulse
from R77 is used to trigger the timebase on the
H, function and the positive pulse from R56 is
employed to suppress the receiver mixer for the
duration of the transmitter pulse.

90. The mean peak power output at the funda-
mental frequency is not less than 210 watts, This
energy is taken out by means of the coupling unit,
mentioned in para. 87, which consists of a single
turn loop L1205, which, together with lead induc-
tances and capacitors €203, C208 is in series-
resonance at the lower end of the frequency range,
that is, approximately 190 Mc/s.

91. Since the dimensions of the coil and the
connections made to it are somewhat critical, the
coil is formed with silver-plated brass wire. . To
maintain the accuracy of the dimensions, and at
the same time to provide a unit suitable for
mechanically traversing the lecher bars, the
coupling unit is encapsulated in an ‘Epikote’ resin
block, allowance having been made for the
increase in the dielectric constant.
Note . . .
Pins 1 and 6 on the base of V202 are con-
nected to the cathode although there are no
electrodes connected to them. This has been
done to prevent the building up of any r.f.
potentials across these pins.

Filter unit Type 6834 (fig. 13)

92, Since the coupling unit desoribed in the
preceding paragraphs tends to favour the funda-
mental frequency, it requires only a simple filter
unit between the transmitter unit Type 127 and
the aircraft aerial system to provide adequate
suppression of harmonics. The filter consists of
four low-pass = sections and one half » section in
cascade. The first low-pass = section is variable,
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this facilitates selection of transmitter frequencies
over the specified frequency range, The cut-off
frequency is approximately 300 Mc/s and the
attenuation in the stop band is 30dB at the lowest
harmonic . frequency. A typical attenuation/
frequency characteristic is shown in fig. 13. The
insertion loss over the range 180-250 Mc/s is not
greater than 1'-5dB. In order to ensure uniformity
in production, the coils are wound on a slotted
former. Similarly, a locating frame is used to
control the capacitor lead lengths.

RECEIVING UNIT TYPE 6449
General

93. ‘The receiver consists of three sections moun-
ted on a removable chassis. These consist of the
r.f. unit Type 147, the tuning gearbox and motor
for the receiver, together with the internal blower
unit and the i.f. unit Type 123, all of which, when
assembled together, form the receiving unit Type
6449.

R.F. unit Type 147

94. The circuit diagram and mechanical layout
of the r.f. unit Type 147 are given in ‘a’ and ‘b’
of fig. 19. The rf. unit Type 147 consists of a
grounded-grid triode input stage V226, local
oscillator V228 and the mixer V227. The
following characteristics are required in the
receiver:—

(1) Rapid tuning over a relatively wide
range of frequencies.

(2) Adequate sensitivity and r.f. bandwidth.

(3) Suitable selectivity against image inter-
ference and direct pick-up of if.

The sensitivity and selectivity requirements make
the use of an r.f. amplifier essential, but owing to
the difficulties which- would be encountered in
tracking three ganged tuning circuits, an almost
flat input circuit has been employed.

95. The receiving aerial system is coupled to the
r.f. stage via an if. rejector circuit, 1.226-C226,
tuned to 45 Mc/s. The tuned circuit for this stage
consists of the half-turn loop 1.227 and the grid-
cathode capacitance of V226, which is approxi-
mately 8 pF. The 50-ohm aerial source, together
with the low input impedance of the grounded-grid
triode, make the response of this stage substanti-
ally flat, even over the range of 70 Mc/s. Amplified
r.f. signals are fed to the mixer tuned circuit by
C229.

96. The mixer tuned circuit consists of 1.229, the
preset padding capacitor C247 and the tuning
capacitor C246, together with wiring and valve
capacitances. Since it is impracticable to ensure
perfect tracking of the oscillator and rf. sections
throughout the tuning range, the r.f. circuit res-
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‘ponise cannot be made as narrow as pulse require- would give a considerable variation in the band-

ments permit, and the bandwidth is therefore width which would increase at the high frequency
approximately 3 Mc/s. The use of capacitance end of the tuning range, thus reducing selectwnty
tuning, if a simple tuned circuit were employed, against second channel interference. The circuit
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of the r.f. unit is designed to avoid this difficulty.
In practice the desired constancy of bandwidth has
not been entirely achieved, due to feedback effects,
and an r.f. choke L241 has been included in the
anode circuit of the CV4014 mixer valve V227.
This choke has a modifying influence on the input
conductance of the valve due to the Miller effect,
and reduces the variations in bandwidth, The
operating conditions of the mixer are such that
maximym conversion efficiency together with
relatively constant conversion volts are obtained.

Note . . . ‘

In serial No. 6001 onwards the value of C228
has been changed to improve stability of the
r.f. unit. This increases the bandwidth to
between 3 and 125 Mc/s for the r.f. unit
only, However, the overall bandwidth of the
receiving unit Type 6449 is between 24 and
36 Mc/s.

97. Since 1.229 consists of a one-and-a-half turn
loop without a former, tuning is effected by means
of a single closed loop, so mounted that its
coupling with 1229 may be varied, L1230, in the
anode of the mixer, is tuned to 45 Mc/s, and if.
signals are fed via 1241 and C233 to the primary
of the input transformer in the if. unit Type 123.

98. The oscillator valve is a CV4058 connected
in a conventional Colpitts circuit. Tuning is
effected by the main capacitor C248, together with
the padding capacitor C249 and the trimmer C250.
The oscillator tuning coil 1231 consists of two
silver-plated copper strips connected at the upper
ends by a screwed rod, also silver-plated. Trim-
ming of L231 is accomplished by altering the
effective length of the screwed rod. This is shown
in ‘b of fig. 19, The oscillator frequency is
45 Mc/s higher than the signal frequency. This is
advantageous because the frequency dependence
of the input conductance of the CV4014 mixer
gives a response which is mot strictly the same as
a single tuned circuit, but has a greater selectivity
on the high frequency side of resonance. ‘

99. The rf. and oscillator tuning capacitors
C246 and C248 are mechanically coupled to the

slave potentiometer RV226 and the whole -

assembly is rotated by the tuning motor M227
via the gear train shown in ‘¢’ of fig. 19. The
operation of the tuning motor M227, the over-
shoot contacts $226 and the receiver frequency
selection circuit is given in para. 57 to 68,

100. Since the longest timebase required is 240
miles, i.e. approximately 1'3 milliseconds, and the
transmitter p.r.f. is 100 p.p.s., the smallest mark-
space ratio is 1:8. The local oscillator, there-
fore, is only required for a maximum of 1239/ of
the time. To reduce possible radiations to a
minimum, the oscillator valve V228 is normally
biased off, and a positive-going waveform, equal
in length to the timebase in use, is taken from
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the cathode of V5 and used to lift this bias for
the duration of the timebase. This waveform is
designated the “local oscillator bias lift wave-
form”. As mentioned in para. 89, the positive
pulse developed across R56 in chassis No. 1 is
applied to the cathode of the mixer V227 so that
the receiver cannot operate during the transmission
%g:i()d thereby avoiding damage due to over-
loading. _

101. The voltage supplies for the rf. unit are
obtained via the i.f. unit. The if. output from the
mixer valve passes into the if. unit through the
same 4-way plug PL226. The suppressor units

226 and 227 prevent r.f. radiation from the

receiver tuning motor and the blower motor.

LF. unit Type 123

102. The if. unit consists of six bandpass
coupled amplifying stages, a second detector, and
video cathode-follower. A circuit diagram is
provided in fig. 20. The mid-band intermediate
frequency is 45 Mc/s, and the nominal bandwidth
is £1'5 Mc/s at 3dB down. The wide response
curve is obtained by staggered tuning of alternate
stages, the first, third and fifth stages being peaked
at 471 Mc/s, whilst the second, fourth and sixth
stages are peaked at 43 Mc/s. A steep-sided

ATTERUATION ¢8
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40—
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Fig. 14. LF. unit 123—typical 1.f. characteristi
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response curve is achieved by inserting a double
w section filter between the last if. stage and the
second detector. The three paralle] circuits 1437,
1439 and L1442 are peaked at 45 Mc/s. 1438 is
tuned to reject at 416 Mc/s and 1441 at 48-7 Mc/s.
The overall if. response ourve is then approxi-
mately ‘as shown in fig. 14.

103. The screen voltage for all valves is obtained
from the 220-volt anti-jitter line to ensure that
the video output is free from ripple. Gain control
is applied to the grid circuits of the first five stages.
The second detector provides a negative-going
signal which is delivered as a low impedance out-
. put from the CV4063 cathode<follower V433, This
video output is amplified by the main video ampli-
fier valves in chassis No. 2 and is also taken to
the white coaxial socket H on the front panel of
the TR.3624 to facilitate the monitoring of the
receiving system without having to break the
pressure seal.

Gain control circuit (fig. 15)

104. A manual GAIN control is provided by
RV321 in the control unit and a.g.c. is incor-
porated for vse if required. The grid control line
1s taken via PL427/3 to the capacitor Cl11 on
chassis No. 2 and the potential developed across
Cl11 is the mean of the two potentials derived
through R137 and R146 at the sliders of RV2
and RV321 respectively. :

CONTROL UN?‘

+24V CHNAS'SIS +200V
o.

105. When using manual control, RL101 is de-
energized and V106 is cut off. The gain control
RV321 is then part of a divider chain consisting
of R117, R118, RV321 .and R327, the slider
potential being variable from +7 to +14 volts. The
slider potential of RV2 is variable from 0 to -28
volts so that the gain control potential can be
varied by adjustment of either RV2 or RV32l1.
This practice has been adopted to overcome the
variation in gain control characteristic of indivi-
dual if. amplifier units, In setting up, RV321 is
rotated fully clockwise and RV2 is adjusted until
the amplitude of the noise output on the cathode-
ray tube is about half full scale. RV2 is then
locked in this position so that the maximum
possible variation in gain is now provided by the
manual gain control.

106. In the avc position of the Avc/m switch,
$309, the relay RL101 on chassis No, 2 is ener-
gized, thereby applying the positive-going video
output signals to the diode peak rectifier V105b.
The a.g.c. valve is V106, connected in a Miller
feedback circuit. Normally V106 is cut off, since
its cathode is taken to +15 volts, whilst the anode
potential of V105b is held at 35 volts. In con-
sequence, the diode cannot conduct until the signal
amplitude exceeds 35 volts, and no change in the
grid potential of V106 can occur until the ampli-
tude has increased by a further 10 volts. When
the signal amplitude is greater than 45 volts, V106
starts to conduct and the anode and grid then run
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Fig. 15. A.G.C.—circuit
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down together, at a rate determined by the time
constant of the feedback circuit. This fall in.anode
potential reduces the voltage across RV321,
thereby reducing the gain of the if. unit and
decreasing the potential at the grid of V106 until
the valve is once more cut off. The a.g.c. circuit,
therefore, continuously adjusts the gain of the if.
unit so that the signal amplitude is maintained
at a level of 45 volts.

107. The video signals are differentiated by C107
and R112, to ensure that the a.g.c. level is not
affected by variations in pulse length or by long
pulses of interference. Due to the presence of
the resistor R113, in series with the rectifier V105b,
the charge on C109 does not reach the peak value
of the signal voltage until five pulses have been
received. This reduces the effect of intermittent
interference pulses having an amplitude greater
than that of the beacon signal.

108. When the a.g.c. system is in operation, the
manual control is normally left in the position
of maximum gain. It can, however, be used as
an overriding control to reduce the signal ampli-
tude, should the a.g.c. level be unsuitable for a
particular observation.

CONTROL UNIT TYPE 526

109. Al the functional and calibration controls
for the equipment are housed in the control unit.
The circuit diagram is shown in fig, 21, from
which, together with fig. 26, the control unit front
panel, it will be seen that the various manual
controls are as. follows:— ‘

Extended range switch (N—240M)—S310

Cathode-ray tube Focus-—RV324 and BRILLI-

ANCE—RV323

Timebase RANGE selector switch—S307

Calibrator switch (CAL. ON—OFF)—S308

Fungditiion switch (Ho—H;-BA)—S304

Receiver sweep frequency control (RX.TUNE)—

S306 .

Transmitter frequency selector (TX.SBL)—

5302

Manuval—a.g.c. switch (Avc-M)—S309

« Receiver frequency selector (RX.SEL)—S301

H.T. switch (HT ON~OFF)—S303

Transmitter ON—OFF—CODE switch—S305

Receiver manual GAIN control—RV321.

110. As described in para. 57 to 60, the frequency
of the transmitter or receiver is determined by
adjusting the control potential of the bridge circuit
in the selector system. The control voltage is
obtained from one of six preset potentiometers,
each of which covers a predetermined portion of
the frequency band. The frequency selector switch
selects each potentiometer in turn, and this can
then be adjusted so that the tuning system is set
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to the appropriate frequency. The resistors,
referred to in para. 27 as X and Y, are respectively
R302 and R304 for the receiver selector, and R346
and R335 for the transmitter selector.

111. The timebase amplitude is preset by RV315
which controls the voltage applied to the anode of
V10. Due to wide variations in sensitivity of
cathode-ray tubes CV1526, used in indicating unit
Type 208, the range of adjustment of RV315 has
been found to be inadequate. The timebase ampli-
tude has been increased by the addition of a preset
capacitor C52 in parallel with C26, which controls
feedback between the anode and grid of VI2.
C52 is used as the coarse timebase amplitude
control while RV315 is used as the fine timebase
amplitude control.

112. The velocity controls for the timebase
ranges are RV313, RV317, RV314 and RV318.
On the two short ranges, the V10 grid resistor
R40, on chassis No. 1, is connected through $310
to the RANGE switch S307c, by relay R1L3/4, also on
chassis No. 1. On the three long ranges RL3 is
energized by S307b and R38 becomes the grid
resistor for V10, RV318 is the velocity control for
the 120-mile range. The 240-mile range is selected
by the toggle switch $310, mounted in the extended
range box on top of the control unit. No separate
velocity control is provided for this range.

113. The timebase delay, to which reference was
made in para. 45 to 47, is adjusted by means of
two preset controls RV316 and RV322, which
provide 4 to 14 and 14 to 21 nautical mile delays
respectively. The former controls the H, delay
and the latter the BA delay.

114, RV319 and RV320 are respectively the X
and Y shift controls.

115, In fig. 16, assuming that the 80V, 1600 cycle
and, therefore, the 63 volt supplies are present,
so that the 60 second thermal delay relay RL1 is
energized, the UT ON-OFF switch S303 energizes
RL2, which is self-holding through contacts 23/24.
Contacts 3/4 close and the 80V supply is applied
to the primary winding of T2. At the same time
contacts 1/2 open, inserting R74 in series with the
heating element of RLL1. The heater current is
thus reduced to a value which opens RL1 contacts
but decreases the re-make time to 20 seconds
should the Hr switch be inadvertently turned off,
and immediately switched on again, S102 is a
second thermal switch which is situated over the
i.f. unit, since this is the hottest point in the equip-
ment, and it is designed to open should the
ambient temperature rise above 90 deg. C.

CONTRO‘L UNIT TYPE 526A
116. Control unit Type 526A, which is a modi-
fied version of the control unit Type 526, provides
the same manual controls as used in the control
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unit Type 526, but includes cirouit and component
changes to enable the transmitter-receiver TR.3624
to be operdted at frequencies separated by 4 Mc/s.
To avoid repetition of information given for the
control unit Type 526 (para. 109 to 115), only the
_ differences between the control units Type 526A
and 526 are given in para, 117 and 118. The
circuit diagram of the control unit Type 526A is
givent in fig. 22.

117, The transmitter and receiver frequency
ranges, when using control unit Type 526A, are
given in Table 2. To operate the transmitter and
receiver at thesé frequencies, it is necessary to
provide a range of preset control voltages which
is different from that provided by the control unit
Type 526. To achieve this, the resistor networks
associated with the preset potentiometers in the
transmitter and receiver freq selection cir-
cuits have been modified. The X and Y resistors
gg%lz 27) are not fitted in the control unit Type

118. In certain production models of the control
unit Type 526A or when a replacement switch is
required for earlier models, the switch used for
$308 caL oN—oFF will be of a different type. The

old switch Type 1795 (Ref. No. 10FB/1509) was

operated both oN and OFF by pushing the switch
knob. The replacement switch (Ref. No. 10F/
21353) is push-pull operated and the switch knob
is engraved PULL ON.

INDICATING UNIT TYPE 208
119. No circuit diagram is included for this unit
because, as has already been stated in para. 29,
it contains nothing but the cathode-ray tube and
its associated wiring.

120. The cathode-ray tube Type CV1526 used
in this indicator is of the post accelerator type
and operates with -1'5kV on its cathode and
+1'5kV on the post-accelerator anode. These

voltages, timebase waveforms and the video signals
are all conveyed to the indicating unit from the
TR.3624 by a twelve-corvinmet No. 3 cable.

121. Sufficient brilliance can be achieved, with
reasonable focus, for most observations, except
when the face of the tube is directly exposed to
sunlight. A special visor Type 43, embodying a
magnifying lens, can be attached when a larger
picture is desired. The magnification is 24 times.
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Introduction

1. The cable diagram, fig. 1, shows the inter-
connections between the units contained in
TR.3624 and also the connections to control unit

EXTERNAL CABLES

526, indicating unit 208 and the aircraft power
supplies. The diagram is intended to supplement
the following Tables and should be used in
" conjunction with them.

Table 1
Plug C25 (red) TR3624 to control unit 526
Pin From ' To Function
, Rl43 S302/A TX frequency selector
Junc. R136, R138 Junc., R337, R341, R345 TX freq. selector ref. voltage
+-250V, +250V. HT + ve

Junc, C132, R170 Slider RV320 Y shift

Earth Earth Earth

R157 S301/A RX frequency selector

Junc. R153, R154
Junc. R34, R47

Junc. R301, R311, R313
Junc. RV315, R317

RX freq. selector ref. voltage
Timebase voltage

A

B

C

D

E

F

G

H

J Junc, R42, C47 Slider RV319 X shift

K RLA4/23 $304/C Delay voltage

L RL3/25 - 8310 Timebase grid voltage
M R28 S307/A V7 grid voltage
N S102 $303 HT oN/oFF

(8 R146 Slider RV321 Gain control

P RL101 $309 AGC

Q RV2 Junc. R325, RV320 Gain pre-set pot. voltage
R Junc. R8, R9 -S308 Calibrator HT

S R134 $305 Transmitter ON/OFF
T R118 RV321 AGC voltage to gain control
U RL108 $304/5 Operation of RL108
v RL3/A S307/B Operation of RL3
W Junc. R177, R167 $306 RX tune

X RL106 S301 RX tune hold-on switch
Y CK1/3 HT fuse - HT fuse

Zz RL4/A $304/1 Operation of delay.relay RL4

Table 2
Plug B6 (red) TR.3624 to control unit 526

Pin From To Function

A Earth S303 HT on/oFF

B Junc. C34, R71 Junc. R321, R322, R330, RV323 CRT cathode

C Junc. C34, R11 R351 Brilliance

D Al2/4 RV324 Focus’

E Earth Earth Earth

F Junc. R67, C32 Junc. R321, RV323 —1500V

Table 3
Plug A12 (orange) TR.3624 to indicating unit 208

Pin From ' To Function

1 Not used — —

2 T102/8 Heater

3 T102/10 Heater cathode

4 Plug B6/D Anode 2 _ Focus

5 Junc. V4 anode, R11 Grid Brightening pulse
6 Earth Anodes 1 and 3

7 Vi1/2 X1 plate

8 V11/1 X2 plate

9 Earth Earth -
10 Junc. C129, C139 Y1 plate
11 V115/5 Y2 plate
12 R72 Anode 4 +1500V.EHT
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‘ Table 4
Plug K6 (white) TR.3624 to BABS aerial switch
Pin From To Function
A T101/2 . )
B Tiol 3 } sovie00css.
C Not used BABS aerial
D RL108 switch
E Earth
F +24V,
Table §
Plug L6 (black) aircraft power supplies to TR.3624
Pin From To Function
A .Tif1 :
B 1 /,0 Y 8016000,
C Aircraft Not used
D power Not used
E supplies Earth :
F RL1/4 +24V,
INTERNAL CABLES
Table 6
Plug 227 chassis 1 and 2 to RF unit 147
Pin From To Function
1 Junc. R153, R154 RV226 Slave pot. reference voltage
2 R158 Slider of RV226 Slave pot. slider
3 C20 Junc. R233, R234 Oscillator bias lift
4 Earth Earth Earth
5 Junc. C32, R56 R229 Mixer suppression pulse
6 Junc. R61, R78 Junc. R234, C237 —10V., bias
Table 7
Plog 228 chassis No. 2 to RF-unit 147
Pin From To Function
1 +24V, Junc; C238, L234 . 24V. to blower motor
2 RL105/2 : Junc, C240, L236 . e
3 RL104/2 Junc, C241, L237 }  24V. to tuning motor
4 RL106/22 $226/1 and 4
5 RL105/3 - S226/3 Overshoot contacts
6 RL104/3 $226/2
Table 8
Plug 427 chassis 1 and 2 to IF unit 123
Pin From To Function
1 Chassis 1 earth Earth .
2 V13 screen 200V ripple free Screen grid voltage
3 Cill Grid return line Gain control .voltage ,
. to IF grids
4 Earth Earth
5 +-250V. HT -+250V. HT. Anode ,vqltage
6 T102/5 Valve heaters

) (A.L. 2, July 58)
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Table 9

Plug 201 chassis 1 and 2 to transmitter unit 127

Pin From To Function
1 V15 cathode 1201 +1500V. EHT supply
2 Pin removed — — ‘
3 V11l screen RV201 Slave pot. reference voltage
4 R142 Slider of RV201 Slave pot. slider
5 Earth Earth —
6 Not used —_— —
7 Pin removed —_ ——
5 T - -
10 RL102¢2 } Tuning motor
11 "RL102/3 Overshoot contact
12 V110 anode C205 TX drive pulse
13 V16 anode Junc. R206, R211, C201 —1500V. EHT supply
15 Phi‘ff)le}?‘zmd 01/6 S
T201
16 T102/14 T201/1 } 80V. 1600 cfs.
17 RL103/3 Overshoot contact
18 Not used —_— —
-Table. 10
Coaxial cables
Pin From To Function
D . " Port aerial Chassis 2 S101/D Input to aerial switch
F Socket F - Rl121 : IFF
G Starboard aerial ‘8$101/G Input to aerial switch
H Socket H R110 “ Video signal monitoring
. point
J Socket J Cl116 External sync. input
PL229 SKT229 RF unit Chassis 2, S101/R Aerial switch output
PLA428 - SKT428 IF unit Chassis 2, C106 IF output to video stages
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Chapter 3

AERIAL INSTALLATIONS
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INTRODUCTION
1. In all the various Rebecca Mk. 4 installations
separate transmitting and receiving aerials are
employed. The receiving aerials, two in number,
are installed either near the wing tips or on the
port and starboard sides of the fuselage and are
alternately connected to the receiver by an electro-
mechanical switch. A switched lobe system is thus
obtained, giving a sharp cross-over in the dead

ahead direction. The transmitting aerial can be

either forward-looking or omnidirectional.

2. The complete aerial system may take one of
two forms, namely, blade aerials such as dipoles,
unipoles, etc., or suppressed aerials such as the
slot type, which are, in fact, slots cut in the skin
of the aircraft. At the present time the Canberra
is the only aircraft using Rebecca Mk. 4 with

RESTRICTED
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Forward-looking aerials
Aerial system, Type 308 .... wee 17
Suppressed aerial (Canberra) ... w18
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Canberra transmitting aerial system v 10
Canberra transmitting aerial radiation pattern 11
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Switch unit, type 184 13
Switch unit, Type 78A: simpliﬁed ctrcuit
diagram ... 14

Aerial installation, Anson schematzc dtagrwm 15

Aerial installation, Canberra: schematic
diagram ... v 16

suppressed aerials, descriptions of which are given
under the appropriate headings. The subject of
suppressed aerials is treated completely in
A I;lO93H Vol. 1, to which reference should be
made

3. The frequency range covered by a particular
aerial system and also the type of transmitting
aerial are dependent upon Service requirements.
The. frequency range covered by the Rebecca
equipment is 174-240 Mc/s. and the various aerial
systems are designed to operate over the whole
or part of this band.

4. Table 1 shows the different aerial systems used
in aircraft fitted with Rebecca Mk. 4 and Table 2
gives details of the component parts of each aerial
system.

(A.L.3, Dec. 58)



UNIPOLE

WING TIP \
\

Fig. 1. Aerial system, Type 370
GENERAL DESCRIPTION

" RECEIVING AERIALS
General

5. Three types of receiving aerials are in use
and these have been designed to operate:

(1) as wing tip unipoles

} blade type,
(2) as nose mounted unipoles

(3) as nose slots—suppressed type.

Wing tip unipoles (Type 370 and 370A)

6. These aerials each consist of three light alloy
elements, a director, a driven unipole and a
reflector. The elements are mounted vertically
along a line athwart the line of flight of the air-
craft and in the order:

(1) director,
(2) unipole, and

(3) reflector,

the director being nearest to the wing tip. They
are orientated so that the streamlining is in the
line of flightt Fig. 1 and 2 show the aerials
.mounted on the wing of an aircraft. In. these
illustrations the elements are mounted on the top
surface of the wing, but they can equally well be
mounted on the underside. '

7. Aecrial systems, Type 370 and 370A, cover a
frequency range of 176-234 Mc/s and are used
on metal aircraft with small wing spans such as

‘the Anson.

8. The radiation pattern of one of these aerials
consists of a principal lobe which has its maximum
at right-angles to the line of flight of the aircraft.
The signal along the line of flight in both a for-
ward and a backward direction is between 04
and 05 of the maximum. Fig. 3 shows a typical
radiation pattern for this aerial system, from
which it will be observed that beacon signals can
be received from astern as well as from ahead of
the aircraft. :

Nose mounted aerials (aerial sysfém, Type 184)

9. This type of receiving aerial is fitted to large
aircraft such as the Beverley, Hastings and
Valetta. It is directional in azimuth and consists
of one dipole and director mounted on each side
of the nose of the aircraft as shown in fig. 4. Such
a system provides overlapping lobes ahead of the
aircraft, the radiation pattern being illustrated in
fig. 5.

10. Aerial system, Type 184, consists of a dipole
unit, Type 13, and a steel assembly incorporating
the director unit. The frequency range is 214.234
Mc/s, but frequencies down to 200 Mc/s can be
used with no great loss in efficiency. The system
is designed mainly for low speed aircraft.
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P
——
W
/ WING TIP

Fig. 2. Aerial system, Type 370A

Suppressed aerials

11. The relatively high speed of the Canberra
and the consequent requirement for the greatest
possible reduction in drag necessitates the use of
suppressed aerials in this aircraft. The two
receiving aerials are in the form of horizontal slots
located one on each side of the nose as shown in
fig. 6. They are therefore equivalent to vertically
polarized dipoles:.

12. 'The slots are a half-wavelength long and are
backed by a suitably shaped piece of dielectric
material which serves to seal and strengthen the
aircraft skin at these points (see fig. 7).  In the
polar diagram for the receiving aerials, shown in
fig. 8, the small backward lobes are due to
diffraction over and under the nose of the aircraft.
Some Marks of the Canberra are fitted with a
plastic nose section, in which case the receiving
aerial slots are sitvated farther aft along the
fuselage. This brings the axes of the slots and
the aircraft nearer to the parallel, resulting in
some loss of signal strength in the forward
direction. :

RESTRICTED

TRANSMITTING AERIALS

General

13. Two types of transmitting aerial are
employed with Rebecca Mk. 4—omnidirectional
and forward-looking. The type which is fitted to
any particular aircraft is governed by Service
requirements.

Omnidirectional aerials

14. Since the main requirement of this type of
aerial is that it shall radiate equally well in all
directions, no directivity is necessary, and hence
a simple unipole is adequate.

Aerial, aircraft, Type 386

15. This is the unipole element of the aerial
system Type 370, and is used as the transmitting
aerial on the Anson, Shackleton and Beverley.
It may be fitted under the fuselage or on one of
the wing tips on the opposite side to the receiving
aerial. See fig. 9.

(A.L.3, Dec. 58)



CENTRELINE A

of AIRCRAFY\

PORT ' STARBOARD
Ry AERIAL : Rx AERIAL

Fig. 3. Radiation pattern of aerial systems,
Type 370 and 370A

STARBOARD RECEIVER AERIAL
TYPE 184

DIPOLE DIRECTOR

Aerial, aircraft, Type 312

16. This aerial is similar in appearance to the
Type 386 and may be used in the Valetta in place
of the directional system Type 308.

Forward-looking aerials
Aerial system, Type 308

17. For forward-looking, maximum radiation is
required ahead of the aircraft and therefore
additional elements have to be provided in order
to produce the necessary directivity. Aerial
system Type 308, whose frequency coverage is
214-234 Mc/s, employs a unipole and director
mounted in the line of flight of the aircraft as
shown in fig. 4.

Suppressed aerial (Canberra)

18. This is a probe-fed cavity-backed aerial with
a director slot for increased radiation in the for-
ward direction. The general form of the system -
is 'shown in fig. 10. The horizontal radiation
pattern of a transverse slot under the fuselage is
approximately of cosine form, that is, with zero
radiation at 90° and 270° as shown in fig. 11a.

DIRECTOR
UNIPOLE

Fig. 4. Aerial system, Type 184
RESTRICTED



LINE OF
FLIGHT

~J

PORT STARBOARD
AERIAL AERIAL

Fig. 5. Radiation pattern of aerial system,
Type 184

This is partially remedied by bending the radiating
slot into a V shape giving a pattern as in fig. 11b.
‘The addition of the director slot increases the
forward-looking lobe producing a final radiation
pattern as in fig: 1lc.

19. The purpose of the cavity is to prevent
radiation inside the aircraft, where it might set
up unwanted resonances and alter the impedance
of the aerial by producing varying reactive com-
ponents. The dimensions of the cavity are such

as to make it approximately resonant for
maximum efficiency.

B.A. AERIALS
General

20. The two main requirements for the operation
of Rebecca Mk. 4 with the Babs Mk. 2 equip-
ment are:

(1) the transmitting aerial should radiate
equally well both ahead and astern of the
aircraft, and

(2) the receiving aerial should be mounted in
such a position that propeller modulation is
reduced to a minimum. ,

RECEIVING AERIALS
ONE EACH SIDE OF
NOSE

TRANSMITTING  AERIAL

A.P2914Y, Vol. \, Part {, Chap. 3 (A.L.3)

21. In those aircraft which have the receiving
aerials mounted on the nose, an independent
beam approach receiving aerial is installed and,
to facilitate switching from this to the main
receiving aerials, a switch unit Type 78A is added
to the Rebecca installation. The B.A. aerial,
which is usually a Type 312, is mounted under the
fuselage and near the tail of the aircraft as shown

in fig. 12. Propeller modulation is thus consider-
ably reduced.

22. Where wing tip aerials are fitted, a separate
B.A. aerial is unnecessary since wing tip aerials

are not appreciably affected by propelier modula-
tion,

23. The B.A. aerial installation in the Canberra
is similar in all respects to the transmitting aerial
described in para. 18 and 19. Its location is shown

_in fig. 6,

SWITCH UNIT, TYPE 78A
Connection to TR.3624 '

24, Provision has been made for connecting the
switch unit 78A to the Rebecca equipment, the
white six-way plug on the front panel of the
TR.3624 being included for this purpose. The
switch unit, which is illustrated in fig. 13, is a
double-pole double-throw switch designed for
operation with coaxial aerial feeders. The change-
over of the switch may be made either directly
by moving a plunger, or remotely by applying
24V DC to a solenoid which actuates the switch.
A small cover plate gives easy access to the switch
contacts for inspection purposes.

25. A simplified diagram of the switch unit is
given in fig. 14, from which it will be seen that,
when the switch operates, a pair of contacts open
to insert a small resistance in series with the
solenoid, thus economizing in holding current.

26. The aerial terminals of the TR.3624 are
normally connected to the directional receiving
aerials via contacts on the switch unit 78A. When
the solenoid is energized these contacts disconnect
the directional Rebecca aerials from the receiver
and substitute the BABS aerial.

Fig. 6. Location of Rebecca aerials in the Canberra

RESTRICTED
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Aerial installations

27. Fig. 15 and 16 are schematic diagrams of the
Rebecca systems in the Anson and the Canberra
respectively, these being considered as typical of
the blade and suppressed types of aerial.

- Table 1

Type numbers of aerial systems in aircraft
fitted with Rebecca Mk. 4

Receiving aerial Transmitting BABS
Aircraft Port Starboard  aerial aerial

Anson 370 370A 386 —_—
Hastings 184 184 308 312
Valetta 184 184 3080r312 308
Shackleton 370 370A 386 312
Beverley 184 184 386 308
Canberra  Horizontal slots  Probe excited slots
Varsity 184 184 308 —
e ’

AIRCRAFY
SKIN

Table 2
. Component parts of aerial systems
Aerial type Stores Reference

Aerial, aircraft, Type 184 10BB/2171
Aerial system, Type 308 10BB/2172
Aerial, aircraft, Type 312 10BB/1696
Switch unit, Type 78A 10FB/366
Aerial system, Type 370, port—
comprising
Aerial, aircraft, Type 386 10BB/6713
Blade aerial, Type 346 10BB/6714
Blade aerial, Type 347 10BB/6715
Aerial system, Type 370A, starboard—
comprising
Aerial, aircraft, Type 386 10BB/6715
Blade aerial, Type 346 10BB/6714
Blade aerial, Type 347 10BB/6715
Socket assembly, Type 369 10H/18707

MAYCHIN\» sTus
1

4

FEEDER FROM
SWITCH UNIT 78A

Fig. 7. Connection of feeder to receiving aerial in the Canberra
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90°

b
P

Fig. 8. Polar diagram for receiving slot aerials

RECEIVER AERIAL TYPE 370

DIRECTOR UNIPOLE REFLECTOR

f

TRANSMITTER
AERIAL
TYPE 386

Fig. 9. Aerial, aircrait, Type 386
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Fig. 10. Canberra transmitting aerial system

990
8o° (e 180°
270° 270° 270°
tig. lla fig 11b fig.llc

Fig. 11. Canberra transmitting aerial radiation pattern
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 TAIL OF
AIRCRAFY

/

-

Fig. 12. B.A. aerial, Type 312

NO ‘ T0. -
by @ - —®|oRecTiona
o RECEIVING
Bae & —@fin
) AERIAL o SYSTEM
= . £Y
Q
10 24V
| e SUPPLY
2 (C
ECONOMY
RESISTANCE | PORT Lsrmsomo
GREEN RED ® @
| . TRITIC
RECEIVER
TERMINALS

‘ Fig. 14. Switch unit, Type 78A: simplified
Fig. 13. Switch unit, Type 78A circuit diagram ‘
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SOCKET TYPE 639

10 TR.3624 (RED)

MATCHING  SECTION

MLQDFD\ i N

AERIAL SYSTEM TYPE 370
(RECEIVING —POIT )

Fig. 15 Aerial installation
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, ‘Fig.16  Aeriol nstaliation,
Fig. 15 ¢ 16 Typical aerial installations
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Chapter 4. —OPERATING INSTRUCTIONS

1. When the aircraft is airborne ensure that the
TX and HT switches on the control unit, Type
526, are in the OFF position; switch on the power
supplies to the equipment by depressing the
switches marked Regpcca or ARL5610.

2. Wait one minute, then set the HT switch on
the control unit to the ON position. When the
trace appears, set the TX switch to oN and adjust
the Focus and BRILLIANCE controls as required.
The BRILLIANCE control should not be turned fully
" clockwise to maximum as it would then be difficult
or impossible to focus the trace.

3. If pormal homing facilities are required, set
the function switch to the H, position and the
TX. SEL. and RX. SEL. switches to the appropriate
positions for the frequencies of the beacon on
which it is proposed to home. The RANGE switch
should be adjusted to the position covering the
estimated distance of the beacon from the aircraft.

4. Set the Avc/M switch to the M position and
observe the trace for signs of the beacon signal,
adjusting the GAIN control as required. When the
signal appears, wait for the coding petiod to
ensure that the received signal has the same coding
as that laid down for the required beacon.

5. If the expected signal does not appear on the
display, or is of very small amplitude, depress the
RX. TUNE switch and hold it down. The receiver
tuning will now sweep about the preselected
frequency. If the frequencies chosen are correct
and the beacon is within range, the signal on the
display will increase and decrease in amplitude
as the receiver sweeps through the beacon
frequency. Just before the signal reaches its peak,
release the switch, when the tuning motor will
stop. If the receiver overshoots the signal, depress
the RX. TUNE switch again and release it so that
the sweep ceases at the point of maximum signal
amplitude.

6. + To measure the range of the aircraft from the
beacon depress the caL. oN-OFF push button (un-
less the calibration markers are already displayed)
and use the markers to estimate the distance from
the timebase origin to the leading edge of the
signal. The markings on the indicator scale may
be used, if desired, until a short range is reached,
when greater accuracy will be derived from the
markers. On the 6 and 12 mile ranges the markers
appear at intervals of one nautical mile and on
the 60, 120 and 240 mile ranges, at intervals of
ten nautical miles.

7. Heading information is obtained by comparing
the amplitudes of the right- and left-hand signals

displayed on the trace. When the aircraft is flying
directly towards the beacon the two signals will
have the same amplitude. If the beucon is 1o the
left or port side of the aircraft then the leflt-hamd
signal will be greater in amplitude than the right.
Conversely, if the beacon is to the right of the
aircraft the right-hand signal will bave the greater
amplitude,

8. To bome on to the beacon after it has been
identified, alter the heading of the aircraft uniil
the left- and right-hand signals are equal in ampli-
tude and set the aircraft course to maintain this
condition. The indicated range will decrease if
flying towards the beacon and increase when

flying away from it. When homing from long

range it is not necessary to keep the transmitier
running continuously. It should only bs switched
on when required, until the aircraft is within a
few miles of the beacon.

9. For operation in conjunction with the BADS
beacon, the function switch should be set to Ba
and the Tx. SEL. and RX. SEL. switches set fo the
channels giving the frequencies of the required
BABS beacon. A single-sided display will now
appear on the indicating unit, all sigoals, noise
and calibration markers bteing shown as port
deflections. The BABS aerial is also automatically
connected to the receiver. Where a separate BABS
aerial is not fitted, the port receiving aerial is
used. In addition, the start of the timebase is
delayed and the range now measured. on the dis-
play will be the range from the touchdown point.
The TX switch is left in the oN position and the
standard procedure for s BABS approach is
followed.

10, The w, position of the function switch is
only for use with certain types of high-powered
Eureka beacons which incorporate a fixed delay.
In the H, position the start of the timebase is
delayed by one nautical mile and, therefore, if
this setting is used when homing on to normal
types of beacons, a one mile range error will be
introduced.

11. The third position of the TX switch, marked
CODE, is provided to enable the train of trans-
mitter pulses to be started and siopped for long
or short periods at will. In the cODE position, the
transmitter is on, and when the swiich is released
a spring returns it to the OFF position. By de-
pressing and releasing the switch, the train of
pulses radiated by the transmitter can be broken
up to simulate Morse characters which may be
received aurally on the ground beacon.

(A.L. 2, July 58)
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12. To avoid frequent adjustment of the GAIN
control on homing or when making a BABS
approach, the Avc/M switch may be set to the
AVC position. This limits the signals to a pre-
determined level, thus rendering adjustment of
the manual gain control unnecessary.

13. When the operation is completed, or on
touchdown, return the TX and HT switches on
the control unit to the OFF position and switch off
the power supplies for the Rebecca equipment.

14. Ensure that any observed faults in the equip-
ment are reported to the appropriate maintenance
authority.
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TEST GEAR
1. For setting-up and general servicing of
Rebecca Mk, 4 the test gear listed in Tables 1
and 2 is required. Table 1 lists items normally
held in station workshops whilst Table 2 lists
special items.

Table 1
Standard test gear
Ref. No. Title
108/16160 Signal generator CT53 (where
» available) or

10SB/189 Signal generator 53 or
10SB/150 Signal generator 51

10T/6045 Wavemeter W1649 with or
10KB/6205 Power unit 633

1105/256 -~ Frequency meter BCIO6E
10AH/141 Headset, Type 9

10T/6157 Monitor 101 (where available) or
10T /6100 Monitor 56 or

10T/6026 Monitor 52 or

10T/500 Monitor 28

10S/16411 Multimeter Type 1 or

10§/1 Testmeter Type F or

105/10610 Testmeter Type D1
*5Q/25256 Voltmeter, a.c., 0-150V

5G/152 Tester, insulation resistance, Type

C
*5Q/12248 Voltmeter, electrostatic, Type A,
0-3-5kV
5A/1901 Blower, air, portable

* These items are not required when multimeter
Type 1 (Ref. No. 10S/16411) is available.

Table 2
Special test gear
Ref No. Title

10SB/6246 Test set 302
10SB/6235 Test set 296
10S/16143 Calibrator, timebase, Type 1
10SB/6120 Output tester 57 with
10SB/6574 Detector unit 75
10DB/8853 Junction box 351
10A/16129 Attenuator Type 70 (where avail-

able) or :
10WZ/221064 Resistor, fixed, 47 ohms

10HA/7095 Bench connector set for ARL.5610

14A/540 Plate, wedge

1B/4490 Tron, soldering, electric _

10H/19395 Spanner kit (for miniature plugs
and sockets) '

4G/[5435 Pump, pressurizing

4G/[2595 Gauges, pressure, 2-20 1b/in.?

10AG/20 Tool, valve pin alignment

Bench jig for TR.3624 (fig. 14)
Locally Bench jig for CU.526 and Ind.
manufactured unit 208 (fig. 15)

Desiccator spanner (fig. 13)

2. For first line servicing, and to facilitate
checking the operation of Rebecca Mk. 4 in an
aircraft, either test set 31 (Ref. No. 105/16553)
or test set 31A (Ref. No. 10S/16856) together yv:th
junction box 383 (Ref. No. 10D/ 18597) is required.

These are special units, the uses of which are
detailed in para. 48 to 53, and they do not form
part of the normal Lench testing equipment. For
complete information on test sets 31 and 31A see
A.P.2914AE. '

Warning . . .

When Rebecca Mk. 4 is used in a non-
pressurized aircraft equipment bay, the plugs
on the front panel of TR.3624 are liable to
collect moisture; this causes the plugs to arc
over_at the low atmospheric pressures en-
countered at dltitudes in excess of 30,000
feet. It is recommended, therefore, that
before being used at such altitudes certain
plugs on the TR.3624, together with the
associated interconnecting bulkhead plugs and
sockets, .should be treated with sealing com-
pound MS4 (Ref. No. 33C/942829). The
plugs most affected are the 12-way orange
plug to indicating unit 208 and the 6-way
red plug to CU 526, both of which carry e.h.t.
voltages. These plugs should be dried
thoroughly and packed with the compound
50 that the insertion of the mating socket will
force the compound into the spaces between
the pins. Any surplus compound should be
removed. In storage, the TR.3624 plugs are
protected from contamination by the plug
protection covers forming part of the plug
assembly. .

SETTING-UP PROCEDURE
General '

3. A block diagram of Rebecca Mk. 4 is pro-
vided in Part 1, Chap. 1. Reference should be
made to the interconnection diagram shown in
Part 1, Chapter 2; fig. 1 of this chapter shows a
typical bench set-up as used at a second-line
servicing unit. :

Wamning . . .

TR.3624 is a pressurized unit and must,
therefore, be depressurized before attempting
to remove the case. If this is not done serious
damage to the equipment will result and may
also lead to injury of personnel. The case,
when removed, is to be stowed in a place of
safety. It is not in any circumstances to be
used as a receptdacle or support for other
equipment since any damage will almost
certainly ruin the sealing of the unit.

Junction box 351
4. This unit is illustrated in fig. 2 and a wiring

_ diagram is provided in fig 3. It is used for all inter-
- connections between Rebecca Mk. 4 equipment,

the test gear and power supplies when carrying
out the setting-up procedure or when bay
servicing. ‘

Setting up the signal generator

5. To ensure that the frequency measuring
equipment is sét up. correctly it is first of all
necessary to check the calibration of the signal
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INDICATOR UNIT 22 1—PART OF MONITOR 52

INDICATOR UNIT 247—PART OF OUTPUT.TESTER 57

WAVEMETER W1649
SIGNAL GENERATOR CT53
POWER SUPPLY SWITCHES
E.H.T. METER 0-3'5KV
VOLTMETER 0-500V

|¢ 1‘ m\

WAVEFORM GENERATOR 51—PART OF TEST SET 302

|

9
10
1
12
13
14
15
16

CALIBRATOR UNIT 123—PART OF TEST SET 296
CONTROL UNIT 526

TR.3624

BENCH JIG CARRYING IND. UNIT 208 AND CU.526
ATTENUATOR TYPE 70

AERIAL PLUGS

DETECTOR UNIT %5

TIMEBASE CALIBRATOR TYPE I

Fig. 1. Typical bench set-up for second-line servicing of Rebecca Mk. 4

generator against that of the wavemeter W.1649
in which is incorporated a crystal-controlled
oscillator. The method to be adopted is outlined
in the following sub-paragraphs:—

(1) Set the signal generator function switch to
CW-ON and the OUTPUT LEVEL switch to NORMAL.
Adjust the SET CARRIER control until the meter
needle registers against the red NORMAL mark.
Set the ATTENUATOR dial to ‘O’ and the fre-
quency to correspond with the receiver channel
1 as in Command Instructions.

(2) Set the wavemeter W1649 control switch to
xTAL and allow a period of 30 minutes for the
equipment to reach thermal stability. With the
incremental dial at ‘O, set the frequency to the
crystal checkpoint nearest to the receiver

channel 1 and tune until a note is heard in the .

headphones. - Set the control switch to oN and

the wavemeter frequency exactly to that of
receiver channel 1 by means of the incremental
dial (adding to or subtracting from the fre-
quency set on the main tuning dial).

(3) Connect the signal generator output to the
WAVEMETER socket on W1649. Set the signal
generator modulation switch to INT. MOD.
sQuARE and adjust the signal generator tuning
dial until the note is heard in the ’phones. This
position of the tuning dial should be marked to
indicate the receiver channel 1 frequency. The
procedure must be repeated  for each’ receiver
frequency. v

Setting up the frequency meter BC.90GE

6.

Connect the output from the signal generator

53 to the frequency meter input socket. Set the
signal generator frequency dial to the transmitter
channel A frequency; then adjust the frequency
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Fig. 2. Junction box 351

- meter tuning dial for minimum meter reading.
Note this dial reading. Repeat the above pro-
cedure for each transmitter channel,

Voltage control panel -

7. Using multimeter Type 1 (Ref. No. 105/16411)
or an a.c. voltmeter (Ref. No. 5Q/25256), the
“voltage output from the control panel should be
checked. This must be 80 volts-2 volts, If the
voltage is not within these limits it is probable
that the regulator within the control panel requires
adjustment. The control panel is described in
- AP.1186E, Vol. 1, Sect. 5, Chap. 7, whilst the
setting up procedure for the regulator Type ES or
Type EU is given in A.P.1186D, Vol. 1, Sect. 2,
Chap. 2. The d.c. supply should be between 24
and 28 volts.

Timebase

8. Having ensured that either an aerial or
attenuator Type 70 (Ref. No. 10A/16129) or a

47 ohm resistor (Ref. No. 10WZ/221064) is con-
nected to the transmitter output socket (blue
coaxial), switch on the equipment and allow the
required amount of time for the thermal delay
switch and the mercury rectifiers to operate. Set
the RANGE switch to the 6-mile position; function
switch to Ho; AVC/M switch to AVC; N-240M switch

_to N and, with the transmitter on and the calibra-

tion pips displayed, adjust the Focus and
BRILLIANCE controls until a clear trace of suitable
brightness is obtained.

9. Ensure that the trace is vertical and adjust
the X and Y shift controls until the trace is central,
with the start at zero. Adjust the timebase ampli-
tude preset control so that the bright spot at the
end of the trace is at the top of the blacked-out
portion of the graticule on the indicating unit. On
the other ranges this bright spot may not be visible,
but provided the 6-mile range is used for setting
the amplitude, the other ranges will be correct,
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10. If the sensitivity of the cathode
ray tube is such that the amplitude
preset control does not adjust the
trace to its correct length, either of
the resistors R334 or R336 (con-
nected in series with the variable
control) BUT NOT BOTH must be
short-circuited. R334 is situated in
the extended range unit while R336
is' mounted between RV319 and
RV320 (X and Y shift controls).

Range timebase calibration (fig. 4)
11, Having set the timebase ampli-
tude—remember that its length is
constant for all ranges—the various
ranges are given by altering the
speed at which the timebase is
accomplished. This is done by
having a separate preset speed con-
trol for each range, the appropriate
one being selected by one section of
the RANGE switch.

12, The individual range controls
are set up as detailed in the following
sub-paragraphs: —

(1) Set up the calibrator unit 123
as follows: —
(a) TRIG switch to +VE.

(b) Function switch to TUNE.
(¢) HT switch to ON.

(d) Adjust the preset control
TUNE until the ‘magic eye’ visual
indicator just closes.

(¢) Function switch to OPER-
ATE.

(f) amMPLITUDE control fully
clockwise.

(2) Set up the timebase calibrator
Type 1 as follows: —

(a) RANGE switch to 4 NAUTI-
CAL MILES.

(b) AMPLITUDE control fully
clockwise.

(c) 1 MILE MARKERS switch to
IN (on some units this switch is
not fitted, in which case the
4M markers are permanently in

circuit). '

(d) =T switch to ON.

(3) Connect the vyellow/black
coaxial socket on the TR.3624 to



INDICATING
UNIT
TYPE 208

CONTROL UNIT TRANSMITTER RECEIVER
TYPE 526 TYPE T.R.3624

D.C. INPUT .
e JUNCTION BOX
AC. INPUT TYPE 351
N J
[
CALIBRATOR UNIT RANGE CALIBRATOR

TYPE 123 UNIT TYPE X 261

Fig. 4. Range timebase callbration : block diagram

the TRIG plug on calibrator unit 123 and the
- *+40V’ output from that unit to TRIGGER socket
on the timebase calibrator, Type 1. Now connect
the +40V outpur on the timebase calibrator
to pin B of the green 6-way plug—having first
removed its blanking cap—on TR.3624. These

connections are shown diagrammatically in fig. 4. '

(4) Set the CU.526 function switch to Ba,
RANGE switch to 6, extended range switch to N
and switch off the internal calibrator. Adjust
the AMPLITUDE control on the timebase cali-
brator, Type 1 until the external calibration
markers are approximately half an inch in
amplitude.

(5) Adjust the X shift on CU.526 until the
second 3-mile marker is aligned with the 1-mile
graticule mark on the ind, unit 208. Adjust the
6M preset control, at the back of CU.526, until
each alternate external calibration marker is
aligned with a graticule mark. Since these two
operations are, to some extent, interacting, they
will 1need repeating several times for the best
result.

(6) Set the CU.526 RANGE switch to 12 and the
timebase calibrator Type 1 RANGE switch to 2.
The } MILE MARKERS switch (if fitted) should
be turned to our. Now adjust the 12M preset
control until the first and sixth markers are
aligned with the 2 and 12-mile graticule marks
respectively.

(7) Set the CU.526 RANGE switch to 60 and the
timebase calibrator RANGE to 10. Align the first
and sixth markers with the 10 and 60-mile
graticule marks by adjustment of the 60M pre-
set control.

(8) Set the CU.526 RANGE switch to 120 and
depress the PUSH FOR LONG RANGE switch on the
timebase calibrator. Set the second and twelfth
markers to coincide with the 20 and 120-mile

graticule ‘marks by means of the 120M preset
control.

(9) The accuracy to which the injected cali-
bration pips should be set with respect to the
graticule marks must lie within the tolerance
set out in Table 3. Check this with the aid of
a suitable lens and visor, for example, the visor
Type 43.

(10) Perform the foregoing procedure with
the brilliance of the indicating unit 208 adjusted
to a normal level; then check that it is possible
to focus the trace on all settings of the RANGE
switch and that at full brilliance it is not unduly
defocused.

13. Table 3 lists the scale tolerances related to
range. The first figure in each column refers to
the range in miles whilst the second figure is the
tolerance in mm to which the injected cal. pip
must be set.

Table 3
Scale tolerances

6-mile 12-mile 60-mile 120-mile

range - range range ‘range

m mm m mm m mm m mm -
0 =+10 0 =15 0 =15 0 =15
1 =0 2 +=10 10 +1-5 20 =15
2 +10 4 +10 20 =10 40 =10
3 +10 6 10 30 =10 60 =10
4 +10 8 =10 40 =10 80 =10
5 =+=1'5 10 =10 50 =10 100 =10
6 20 12 +20 60 =20 120 =+20

No adjustment is provided for the 240-mile range
as this is automatically correct when the 120-mile
range is correctly adjusted.

Calibi:ator

14. It now remains to cause the range markers
to appear at their correct positions on the time-
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base; this is done by altering the frequency of the
calibration oscillator as follows:—

(1) Set the CU.526 RANGE switch to °6’ and
depress the CAL. ON-OFF button to display the
internal calibration markers.

(2) Adjust the phasing control, RV1, until the
first calibration marker is coincident with the
1-mile graticule mark. Adjust the calibrator
frequency control, L1, until the second to the
sixth markers .are accurately aligned with the
graticule marks. Repeat these two adjustments
until no further improvement can be effected.

Switch the RANGE control to ‘12’ and check that -

the markers remain coincident with the 12-mile
graticule scale. '

(3) Set the CU.526 raNGE switch to ‘60’ and

adjust the frequency control, L4, until the

markers are aligned with the 60-mile scale. Check
the 120-mile range as for the 12-mile range.
Finally, with the RANGE switch still at ‘120", set
the extended range switch to ‘240M’, check that
twenty-four markers are displayed and that
every fourth marker is coincident with a grati-
cule mark.

IFF pulse .
15. This is dealt with in para. 40 (2) under the
general heading “Master oscillato;”.

Pulse repetition frequency

16. The block diagram in fig. 5 shows the layout,

and the procedute to be adopted is as follows:—
(1) Connect the 60V ros. output of the test
set 302 to the INPUT of the monitor 52. Set the
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TRIGGER switch on the test set to the +VE INT:
position, the FREQ. SCALE' FACTOR switch to
‘+10" and the frequency scale to ‘2:0’. Rotate
the syNC control on the monitor to its minimum
setting (fully anti-clockwise).

(2) Set the monitor timebase switch to
VARIABLE and adjust the timebase ‘until a
fixed .number of pulses appear on the trace.

(3) Disconnect the test set 302 and connect
the Rebecca sync. output (yellow/black coaxial
socket) to the WruT plug of the monitor 52.
Rotate the preset control, RV101, until the same
number of pulses per trace is obtained. Lock
the control after adjustment. '

BA and H, delays :

17, The BA delay is incorporated to delay the
start of the timebase so that the operator reads the
range to the touchdown point. The controls for
the BA and H, delays are RV322 and RV316
respectively and are located at the back of the
control unit. The test gear connections are shown
in fig. 6 and the procedure for setting up the delay
controls is as follows: —

(I) Connect the signal generator to the port
aerial socket. Connect the 60V positive output
from the test set 302 to the signal generator in-
put and set the switch on the signal generator to
the EXT. MOD. position. Set the function switch .
on the control unit to H, and the RANGE
selector to 6 miles.

(2) Tune the signal generator to the appropri-
ate receiver frequency and adjust the controls

6 - A.C.INPUT
. D.C.INPUT

[ 7/

=
JUNCTION BOX

TYPE 351

TYPE 526
TEST SET

CONTROL UNIT - TRANSMITTER RECEIVER

TYPE TR. 3624
MONITOR

TYPE 302

TYPE 52

Fig, 5. Setﬁng up pulse repetition lrequeﬁcy : block diagram
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SIGNAL GENERATOR
TYPE 53

TEST SET

CONTROL UNIT
TYPE 302

TYPE 526°
5

TRANSMITTER RECEIVER
TYPE T.R.3624

INDICATING
UNIT
TYPE 2Q8

JUNCTION BOX
TYPE 351

Fig. 6. Setting up BA and 1, delays : block diagram

on the test set until the leading edge of the video
signal appears on the indicating unit at the 5-
mile point.

(3) Change the function switch to H, when
the pulse should appear at a range of 4 miles.
If necessary, rotate the delay control RV316
until this range is obtained.

(4) Now set the function switch to BA, when
the video pulse should appear at a new range of
3 miles. If it does not, rotate the delay control
'RV322 until the range is 3 miles.

(5) Return the function switch to H, and check
that the undelayed pulse ig still at 5 miles. If
not, the process must be carried out again, and
repeated as necessary, until the video signal
remains constant at 5, 4 and 3 nautical miles as
the function switch is set at Hy,, H, and BA
respectively.

Receiver gain control

18. Adjustment of the preset gain control is
carried out in the following manner:—

(1) Set the RANGE selector switch to 60 miles
and the Avc/m switch to M, then rotate the
manual GAIN control fully clockwise. Switch on
the transmitter.

(2) Adjust the preset control RV2, until the
peak amplitude of the noise output observed
on the indicating unit 208 reaches the outer line

on the graticule. Lock the control after adjust-
ment.

Automatic gain control

19. The correct functioning of the AGC system
may be checked as set out below:—

(1) _Set the ATTENUATOR on the signal generator
to give an output of 1 mV, '

(2) Turn the GAIN control on CUJ.526 fully
clockwise. The pulse should then be at full scale
amplitude of the indicating unit 208.

(3) Set the avc-M switch on CU.526 to Avc:
at which the pulse amplitude should decrease
to approximately one inch.

(4) Slowly rotate the ATTENUATOR on the signal
generator until its output is 32 mV. The pulse
amplitude should remain constant.

Frequency selector sensitivity

20. The sensitivity of the transmitter and
receiver frequency selector circuits is controlled
by the potentiometers RV103 and RV105 respec-
tively; these are located on chassis No. 2. These
controls should be adjusted only if the selector
systems hunt (sensitivity too high) or the blacklash
is excessive (sensitivity too low). If it is necessary
to adjust either of the controls, it should be set to
a position such that the system just fails to hunt
when a new frequency channel is selected.
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Fig. 7. Measurement of transmitter frequency

Frequency selector circuits
Receiver

21. The bench set-up for the adjustment of the
receiver frequency selector circuits is as shown in
fig. 6. The signal generator is tuned until the
pulse appearing on the indicating unit 208 reaches
maximum amplitude. If the frequency thus shown
on the signal generator tuning scale differs from
that required, slacken the locking screw on the
appropriate preset potentiometer in the control
unit. Having set the signal generator to the correct
frequency, rotate the preset control until the signal
viewed on the indicating unit reaches maximum
amplitude. Lock all the preset controls after
adjustment.

T ransmitter

22. The set-up for the adjustment of the trans-
mitter frequency selector circuit is shown in fig. 7.
The attenuator Type 70 (Ref. No. 10A/16129)
or a 47 ohm resistor (Ref. No. 10WZ[221064)
must be connected to the transmitter output socket
{blue) while this adjustment is being carried out.

23. To measure the frequency of the transmitter,
set the selector switch to the appropriate position
and tune the wavemeter W1649, using the main
tuning dial, until the signal is audible in the head-
phones. Note this setting. The incremental dial
should be set to O.

24. Now set the wavemeter control switch to
x-TAL and readjust the main tuning dial of the
wavemeter until the crystal beat note nearest to
the setting previously noted is audible. Lock the
main tuning dial and return the control switch to
on. Retune the signal to maximum by means of
the incremental tuning control only. The trans-
mitter frequency is given by adding or subtracting
the incremental dial reading from that of the main
tuning dial.

25. If the frequency is not correct, locate in the
control unit 526, the preset potentiometer control-
ling that channel and, having first slackened the
locking screw, adjust the potentiometer until the
frequency is correct. Clockwise rotation increases
the frequency.

26. It should be realised that the tuning system
will move in incremental steps as the preset control
is rotated, also that some backlash may be experi-
enced. To overcome backlash troubles, it is advis-
able to turn the preset control back by half the
last incremental rotation if the frequency is over-
shot and then reselect the code frequency to reset
the bridge circuit to its central position. After
a little practice it should be possible to set the
frequencies accurately to =} Mc/s. Lock all
preset controls after final adjustment.

27. No actual frequenéies are specified in this

~ publication since these will depend on Command
Instructions.

Setting the transmitter frequency using frequency
meter BCO9OGE

28. When the frequency meter BCIO06E is avail-
able, its use enables the transmitter frequencies to
be set to a slightly greater degree of accuracy due
to the fact that maxima and minima are more
easily determined visually—by a meter reading—
than aurally by a note in a headset. The procedure
then is as follows:— .

(1) Set the CU.526 TX ON-OFF switch to OFF.
(2) Position the frequency meter adjacent to
the transmitter dummy load, and extend - the
rod aerial. '

(3) Set the frequency meter dial to the trans-
. mitter channel ‘A’ frequency.

RESTRICTED



(4) Set-the CU.526 TX ON-OFF switch to ON and .

the TX-SEL switch to ‘A’, SIGNAL AECEIVER
. GENERATOR 720 a3 n UNIRADIO ‘N°43)
(5) Locate and adjust (as in para. 25) the pre- NoRMAL ' 8n OULOED SOCKET
set control for minimum meter reading. The PYE PLUG | TVPE 640
procedure must be repeated at each transmitter L RESISTORS AMAG LEADS.
frequency. TO BE AS SHORT AS POSSIBLE

~ Recelver sensitivity Fig. 8. Matching network

- 29. For this test, a matching network, as shown

in fig. 8, will be required. This is to match the

75 ohm generator impedance to the 50 ohm

receiver impedance and will introduce an attenua-

tion of 20dB in the signal generator voltage -
applied to TR.3624.

(4) The receiver sensitivity for a signal/noise
ratio of 2:1 at each of the six receiver spot
frequencies should not be less than 78dB down
on 01 volt, this figure being made up of the
_actual attenuator reading plus a 20dB allowance
Sor the matching netwllor . hAil receiver which
' . . oes not exactly comply with this test need not
:on'd p(riggexle%c;stlf\gnggvgfgr_nent as shown in fig. 9 necessarily be rejected, but any unit having a
(1) Set the RANGE 'selector itch to 60 miles sensitivity of less than 72dB down on 0-1 volt
and the fﬁnction switch tostAc deust the Eﬂﬁhbf eregarciiegl as faulty and returned for -
receiver gain control until the noise amplitude fie servicing.
displayed on indicating unit 208 is approxi-
mately 1 cm.

(2) Tune the signal generator to peak to the
receiver frequency and adjust the controls on
test set 302 until the video signal is delayed

Receiver bandwidth

31. The overall bandwidth of the receiver should
be measured at Channels 1 and ‘5. . The bench

connections are shown in.fig. 6 and the procedure
is as follows:—

approximately 20 miles. :

(3) With the sifnal generator switch at cw,
set the carrier level indicator on the signal
generator to the position for normal output.
Return the switch to the EXT. MoD. position and
adjust the attenuator until the signal pulse
amplitude is equal to the peak noise amplitude.

(1) Adjust the signal generator attenuator to
give a convenient video output when . the
receiver gain control is set to a position such
that noise is just visible on the indicating unit,
using the 60-mile timebase range.

(2) Increase the signal input by 6dB and note .
the frequencies to which the signal generator

The display should now appear as illustrated must be retuned so that the output falls to its
in fig. 10, ‘ original level. :

INDICATING
UNIT
TYPE 208

- SIGNAL. GENERATOR
TYPE 53 CONTROL
UNIT

TYPE 526

D.C.INPUT

JUNCTION BOX
TYPE 351

ST SET ' TRANSMITTER RECEIVER
1:r$|:|:: 352 TYPE T,R.3624

Fig. 9. Measurement of receiver sensitivity : block diagram -

RESTRICTED



SIGNAL/NOISE RATIO 2:i

Fig. 10. Receiver presentation of
' signal/noise ratio.

(3) The difference between the new frequencies
should lie between 2'4 and 3-6 Mc/s.

Receiver video (:haracteﬁsﬂés

32. Check that the positive video pulse output
is greater than 90 volts in amplitude and contains
no petceptible ripple on the signal.

33. Check that the maximum positive output
with the AGC in operation is between 60 and 80
volts when 'a 5-10 microsecond pulse is viewed
on the 12-mile range BA display. This level should
be maintained for input signal levels of 10dB down
and 40dB down on 01 volt with the receiver GAIN
control rotated fully clockwise.

34. Connect the signal generator 53, test set 302
and the TR.3624 as shown in fig. 6. Set the
PULSE WIDTH switch on the test set to the MoOD.
position and check that the AGC level of the
broad and narrow pulses on the Ba display remains
unchanged.

CONTROL UNIT
TYPE 526

OUTPUT TESTER
TYPE 57

TRANSMITTER RECEIVER

AP2914Y, Vol. 1, Part 2, Chap. 1
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Receiver alignment

35, When the rf. head or if. unit require re-

alignment they must be replaced by serviceable
units. No attempt whatever should be made by

“unskilled - personnel to interfere with the align-

ment of either of these units and tests must be
confined to those specified in the preceding para-.
graphs. Special test équipment for Rebecca Mk. 4
has been provided at certain third and fourth line
maintenance units to which unserviceable r.f. and
i.f. units should be returned.

Transmitter power output

36. Fig. 11 shows the bench connections for this
measuretnent. The -output from the Rebecca
transmitter aerial socket (blue) is fed to the output
tester 57 via detector unit 75.

37. With the RANGE selector switch:-on the ouTPUT
TESTER set to 1500, adjust the NULL SET control
until the meter reac: approximately full scale.
Now turn the NULL SET control slowly in an anti-
clockwise direction until the “magic eye” indicator
just begins to close. The red scale of the meter
now shows directly the peak power output of the
transmitter. Complete information on the output
tester 57 is contained in A.P.2563AB.

38. The power output should be measured at
each setting of the transmitter frequency selector
switch. The peak power indicated on the meter
of the output tester should not be less than 210
watts at each spot frequency.

Transmitter ontput waveform

39. The shape of the r.f. pulse should be observed
on the cathode ray tube of a suitable monitor,

D.C.INPUT

AC.INPUT

JUNCTION BOX

TYPE TR.3624 TYPE 354

Fig. 11. Measurement of teansmitter power output : block diagram
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via the output tester 57. The width of the pulse,
measured at half amplitude, should be between
4'5 and 5'5 microseconds at each posttion of the
frequency selector switch,

Master oscillator

40, The waveforms associated with the master
oscillator are as shown in fig. 12, These should be
examined and their amplitudes and widths should
be between the values indicated below:—

(1) The pre-pulse developed at the cathode
of V105a should be between 50 and 80 volts
positive in amplitude, and between 22 and 35
microseconds in width at half amplitude.

(2) The IFF suppression pulse derived at the
cathode of V107, and appearing at the orange
coaxial socket on the front panel of TR.3624,
is a positive pulse coincident with the pre-pulse
and is followed by a positive pulse of 25 to 40
volts in amplitude, and width equal to the time-
base brightening pulse. The amplitude of the
IFF suppression pulse should be from 45 to 65
volts.

(3) Check that the amplitude of the timebase
brightening pulse which is developed across the
cathode load of V5 is between 45 and 60 volts
positive.

(4) The amplitude of the negative-going trans-
mitter triggering pulse, appearing across the
resistor RSS, should be at least 18 volts.

(5) The transmitter drive pulse is developed at
the anode of V110. With the transmitter unit
connected, the amplitude of the drive pulse
should be at least 400 volts positive when its
width is adjusted (by means of 1.102) such that
the width of the transmitter triggering pulse is
5'5 microseconds. If the monitor 52 is used for
this measurement it will be found that only a
portion of the drive pulse s visible when the
trace is centred on the cathode ray tube. Since
adjustment of the shift control may still not
permit observation of the entire pulse, the
amplitude of the negative-going portion should
be measured; if this is 150 volts or more ii may
be assumed that the amplitude of the positive-
going pulse is adequate.

General notes

41. Care should be taken when connecting the
coaxial plugs to ensure that the plug pin enters
the socket hole and not the polythene. Make
certain that the plug is screwed firmly home but
do not use undue force.

42, Check that the polarity of the d.c. supply
is correct before connecting the power supply to
the equipment, otherwise the tuning motors will
not stop. Pin E should be negative and pin F
positive. Similarly, if it is necessary to disconnect
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the leads to either tuning motor ensure that the.
leads are correctly reconnected.

43. Remember to lock all preset controls, par-
ticularly those controlling the transmitter and
receiver frequencies, after adjustment.

Warning . . .

Certain preset controls in the TR.3624 unit
are sealed and painted red. In no circum-
stances must these controls be touched as the
test gear required to set them up is only avail-
able at fourth-line stations.

Desiccator

44. Before carrying out the leakage test detailed
in para. 45 and 46 the desiccator must be
examined to ensure that the indicating paper—
seen through the window in the centre of the:
desiccator—is coloured blue. Should there be any
trace of pink or white discolouration, the
desiccator must be removed with the spanner
illustrated in fig. 13 and a fresh one substituted.
When replacing the desiccator unit, care must be
taken to ensure that the sealing ring is not
damaged. If the ring should be damaged it must
be replaced by a new one.

Leakage test

45. After the conclusion of the bench tests, the
TR.3624 unit is to be replaced in its pressure
cover and the following leakage test made.

46. The internal air pressure is to be raised to
12 Ib/in.* above atmospheric pressure, the pressure
source removed, and the unit allowed to stand at
normal room temperature for a period of 24 hours.
The leakage of the cover must not be sufficient
to allow the internal air pressure to fall below

ara
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MATU:'fe” GROUND STOCK OR TOOL STEEL SECTION THRO 'A%
BLADE HARDEMED AND TEMPERED.

Fig. 13. Desiccator spanner
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Fig. 16. Performance tester Type 102 :
general view

7 Ib/in.? above atmospheric pressure by the end
of this period.

Bench jigs

47. The cylindrical construction of:the TR.3624
and the small physical dimensions of the control
and indicating units render it difficult to handle
the equipment conveniently on a test bench. Two
jigs have therefore been designed, one to accom-
modate the TR.3624 and the other for mounting
the control unit 526 and indicating unit 208.
General arrangement diagrams are shown in fig.
14 and 15. These jigs are not provisioned as part
of the test equipment but are relatively simple in
design and the illustrations include sufficient detail
to enable construction to be undertaken where
normal workshop facilities exist. The wedge
mounting plate (Ref. No. 14A/540) should be
screwed to the CU.526 jig.

TEST SETS 31 AND 31A
General

48. As mentioned in para. 2, test sets 31 and
31A are provided to enable overall performance
checks to be made on Rebecca Mk. 4 equipment.
Test set 31 requires an a.c. supply of 80V at
1000-2000 c/s, whereas test set 31 A operates from
28V d.c. Both test sets are basically similar and

may be used for tests on Rebecca Mk. 4, but test
set 31A includes additional facilities for use on
Rebecca Mk. 7 and 8 equipments. Complete in-
formation on these test sets may be found in
AP2914AE. A general view of performance
tester Type 102—the main item of test set 31—is
shown in fig. 16.

Field application

49. When used to check the operational per-
formance of an aircraft installation, the perfor-
mance tester is placed in front of the aircraft and
connected to the 80V supply to the TR.3624, For
this purpose a connector of adequate length is
provided with the test set together with a junction
box Type 392 which clips on to the handle on the
panel of the TR.3624 as shown in fig. 17. The
following information may then be derived by
relatively unskilled personnel:—

(1) That the Rebecca transmitter is operating
at the correct pre-selected frequencies.

(2) That the receiver is operating and display-
ing normal responses at the correct frequencies.

(3) That the receiver sweep facility is operative.

(4) That the H, and BA delays are correct,
by observing the displacement of the response
with respect to the calibration markers.

(5) The measurement, in some degree, of the
directive properties of the aerial system by
locating the performance tester first to port, and
then to starboard of the aircraft and observing
the change in ratio of the response on the
indicator 208.

50. It is more convenient if two operators can
conduct the test, one to manipulate the perfor-
mance tester and the other the Rebecca equipment.
Since some form of communication between the
two is desirable, a headset is provided with the
test kit, and this may be connected to the socket

TO PERFORMANCE
TESTER TYPE 102

TO T.R.3624/

Fig. 17. Junction box 392
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—

Fig. 18. Performance tester Type 102 in bench layout

marked DELAYED PULSE OUT on the performance
tester. By using the TX ON/OFF/CODE switches, on
both the performance tester and the Rebecca
control unit, as morse keys, communication can
readily be established; the aircraft signals will be
audible in the earphones and the performance
tester signals will be displayed on indicating unit
208 in the aircraft.

Bench application

51.  All the facilities of test set 302 required for
the Rebecca application are provided by the per-
formance tester 102 and the latter can therefore
be used in setting up and testing Rebecca Mk. 4
on the bench. The block diagram of fig. 18 shows
how the performance tester fits into the bench
layout in place of test set 302.

52. It will be observed that the first two settings
of both the transmitter and receiver tuning con-
trols are marked X and Y. This is done to enable
the performance tester to be set up so that the
first two spot frequencies correspond with the

coverage of the TR.3624 when the X or Y resistor
is short-circuited as described in Part 1, Chap. 1,
of this volume.

JUNCTION BOX TYPE 383

§3. This unit, which is illustrated in fig. 19, is
not part of test sets 31 or 31A, but is provided to
facilitate tests on indicating unit 208. As will be
observed, it consists merely of a box in which is
mounted a double-sided ‘tag strip. Opposite tags
are joined by sliding connector bars. The tags on
one side are connected to a 12-way plug while
those on the other side are connected to a short
length of Twelvecorevinmet No. 3 cable. In use, the
12-way socket, with which the cable is terminated,
is connected to the 12-way orange plug on the front
panel of the TR.3624; the socket at the end of
the cable attached to indicating unit 208 engages
with the plug on the side of the junction box.
Voltage and current measurements and examina-
tion of all the waveforms fed to the indicating
unit may then easily be made.
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Fig. 19. Junction box 383
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