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Chapter 3

CONTROL UNIT TYPE 4190
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INTRODUCTION

I. The control unit Type 4190 is used in aircraft
installations of the ARI.5874 with suppressed
aerial systems; for those aircraft fitted with
ARI.5874 using fixed wire aerials, control unit
Type 4243 is used, this is described in Sect. 3,
Chap. 3. The control unit Type 4190 is the control
and drive unit of th= transmitter (when using a
suppressed aerial) and includes all the control cir-
cuits for the automatic operation of the transmitter.
The unit is better known as “ the control and
drive unit ”’

CONSTRUCTION

2. The chassis is constructed as a rectangular
framework on which a detachable front panel is
mounted. A loose dust cover is fitted and can be
removed after releasing an Oddie fastener at the
rear of the chassis.

Front panel controls and switches
3. Anillustration of the front panel of ths control
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and drive unit is given in fig. 1. The panel is
fitted with controls, which in conjunction with the
remote control unit, can be used to set up channels
on any frequency in the band without the necessity
of access to the transmitter.

4. The upper half of the front panel is occupied
by the channel potentiometer controls ; these are
part of two 12-way potentiometers (POT.1 and
POT.2) described as resistance unit Type 4217.
The potentiometers and associated mounting plate
may be withdrawn through the front panel (Part 2).

5. Beneath the potentiometers is mounted an
assembly of 24 frequency band switches used for
setting up purposes. The assembly is known as
switch unit Type 7289 (10F/17582) and consists of
single-pole switches of the push button type.
Twelve of the switch knobs are in white perspex
(S2/1) and the remaining twelve in black ebonite
(S2/2). The two rows of knobs are engraved A-M
in each case.
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6. The detachable front

panel  (panel, control

Type 7246) may be com-

pletely disconnected from ®

the remainder of the )

chassis after releasing a

number of securing screws. SPARE. SPARE

This allows access to the € 090 0% 0 ra ! !

front part of the chassis Q ® ® \@ @,/ F1

for servicing purposes. TRANSMITTERQ ' Q @ 2 ® 19V & 28V
TUNING O Q ® @ 500mA  4A

€hassis layout Q o Q ® O ®

7. A selector motor MG1

(motor unit Type 4214)
is mounted in the centre
of the chassis and drives
a shaft operating a mul-
tibank switch from which
is made all the switching
necessary for automatic
channel selection of the
transmitter circuits.

TEST

8. Three banks of the
switch (S8A~-B-C) associ-
ated with the control
wiring are mounted at
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the front. Four banks,

\.

(SBE-F-G-H) at the rear

and in the space between
the two vertical banks of
the crystal sockets, are
used to select one of the 24 crystals for each
channel. A further switch bank, (S3D) is used
to indicate the chosen channel to the aerial selector
unit of the suppressed aerial system (Sect. 2) by
earthing one of 12 connections to the aerial
selector unit.

9. A gear train from the same motor shaft engages
with a gear train at the rear of the two 12-way
potentiometers and thus turns these in unison
to the selected channel position (fig. 2).

Fig. I.

vz

Control unit Type 4190—front

10. Above the crystal sockets is mounted the
small sub-chassis of the crystal oscillator (oscil-
lator unit Type 4215), connection being made to
the crystal switches by means of spring contacts.

I1. Two crystal ovens, Type 13 and Type 14
{/ig. 3) house the 24 crystal units which are switched
in by the channel selection system and applied to
the crystal oscillator circuit. The ovens are fitted
with heaters and thermostatic control which
keeps the crystal temperature at above 0 deg. C.

Cio

PL8

V3 PL2

Fig. 2. Chassis with cover removed—top
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12. A number of relays are fitted to the control
unit chassis, one of which acts as the low impedance
aerial changeover relay. The latter is mounted
on a panel at the rear of the chassis and is desig-
nated relay unit Type 4216. Three coaxial plugs
are connected to this relay, thus enabling the
aerial to be connected through the relay to either
the transmitter or the receiver (para. 14).

13. On the back panel of the unit are mounted
plugs and sockets for interconnection with other
units of the installation, the connections are made
through the back-plate of the control and drive
unit. (Chap. 10).

14. The back-plate is interconnected to the
remainder of the installation by means of connectors
permanently wired to the back-plates of other
units of the installation. Some details of the plugs
and sockets at the rear of the control and drive
units are given below ; a more complete account is
given in Chap. 10.

OSCILLATOR UNIT
A
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(1C) PL5—coaxial plug  Aerial  connection
to transmitter.
(1AG) PL6—coaxial plug Connection from

aerial to aerial-
changeover relay
(para. 12).

(1L) PL7—coaxial plug ~ Aerial  connection
to receiver.

Note . . .

The references wn brackets vefer fo the back-plate and
connector ceding (Chap. 10).

CIRCUIT DESCRIPTION

I5. The circuit of the control unit Type 4190
includes those parts of the transmitting circuit
controlling the signal frequency and channel
selection. The control unit also includes the channel
letter switch controlling the channel selection of the
associated aerial system. (Sect. 2 and 3).

16. A complete circuit diagram is given in fig. 5.
The circuit can be divided into four parts three of
which are indicated in the block schematic fig. 4.

Fig. 3. Chassis with cover removed—side

(1AF) SK1—28-pole socket Channel selections
control to aerial
selector unit.

Connections to re-
mote control unit.

Control and power

(1AE) PL1—28-pole plug
(1A) PL3—20-pole plug

supplies from
power and radio
unit.

(1) The crystal-controlled oscillator

(2) The channel selector motor and channel
selection circuits.

(8) The transmitter metering circuits (fig. 5).
(4) The aerial system channel selector switch.

Oscillator unit Type 4215
17. The oscillator unit Type 4215 includes three

{(1B) PL4—coaxial plug  Crystal oscillator HF pentodes CV138. The oscillator V1 is triode-
output to trans- connected in an aperiodic Colpitts oscillator with
mitter. feedback provided by the capacitors Cl1 and C2.
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18. Any one of the 24
crystals can be selected
for connection between
grid and earth of V1, the
selection being made as
follows. The crystals are
in two banks of twelve ;

—
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selected. DAIVE UNIT MOTOR TRANSHITTER

MG1
19. Switch wafers S3G TRANSHITTER
and S3H operate similarl BAND RELAYS
Y Fig. 4. Block schematic of control and drive unit

on the other crystal
bank. Contact 3A of relay
RL3/2 connects the oscillator grid to one or other
of the crystal banks, the bank not in use being
earthed by contact 3B.

20. The anode of V1 is coupled by C5 and R7 to
the grids of the valves V2 and V3 connected in
parallel and as a cathode-follower with load R11.
The output through C6 is taken to plug P14 at the
rear of the control unit Type 4190 via SK3 on the
oscillator chassis and is a nominal 2 volts RMS
into a cable of 70 ohms impedance.

21. The valve heaters are connected in series
with the 19V supply via PL9 and SK}ppin 1. The
300V supply to the anodes is connected via PL9
and SK4 and obtained from the keying relay
2RL4/2 in the transmitter unit (via relay 3RL1/2
in the power and radio unit).

Crystal units

22. Each bank of 12 crystal units in plugged into
an enclosure which is thermostatically controlled
to a temperature above 10 deg. C (nominal) by
means of heaters. The heaters R15 and R16 are
switched by the bimetal regulator. Regulator
X8 will operate in the event of failure of X2. The
heaters R17, R18 and the bimetal regulators X4
and X5 are the corresponding components in the
second heated enclosure.

Control circuits

23. A full description of the channel selection
and control circuits is given in Chap. 7, but a
brief description of the control and switching
circuits of the transmitter is given below :—

Front panel switches
Meter switch (S1)

24. The meter M1 is connected so that it may be
switched to measure the grid current of the
transmitter P.A. stage (Ig). the cathode current of
the P.A. stage (Ic) and the aerial excitation (AE)
from the metering circuit of the aerial system in
use.

TEST/TUNE switch (54)

25. This is a spring-loaded key switch which
normally rests in the centre position. The circuit
for the three positions is as follows ‘—

OPERATE (Centre) The “ low power ”’ line is open-
circuited (S4D).

The ““SAFE’ line is open-
circuited (S4D).
The “KEY” line
circuited (S4B).
The “ KEY ” line is earthed and
the aerial changeover relay
RL6/2 energized (S4B). The
transmitter is switched to
R/T by removing the earth
from 3RL3 in the power and

radio unit (S4E).

The ““SAFE” relay RL7 is
earthed (S4D) and removes
the 19V supply from the
INTERTUNE line to allow
the transmitter to be adjusted
(S4A).

Contact 7B removes the earth
from the low power line
(PL3/20) and allows tuning
under " safe” power condi-
tions only, i.e. at nearly full
power.

The earth is removed from the
low power line.

The “key’ line is earthed
(54C): this allows normal “key
down " operation.

is open-

TUNE (up)

TEST (down)

Band switches (S2/! and $2/2)

26. The band switches are selected one per
channel by means of the motor-operated switched
S3B and S3A respectively. The two groups of
switches S2/1 and S2/2 are selected by relay
contact 4A and 4B.

27. When the band switches are in the OUT
position they switch the 28V supply to the band
change relays 2RL1/1, 2RL2/1 and 2RL3/1, thus
changing the transmitter tuned circuits from the 7 to
18 Mc/s range to the 2-8 to 7 Mc/s range. (Chap. 4).
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TUNING lamp (LPI)

28. The TUNING lamp commences to glow when
the TUNE line is earthed, i.e. whenever one of the
tuning motors of the transmitter or receiver
operates. It is permanently on when the trans-
mitter is switched for MANUAL operation, and
serves as a reminder should the transmitter be
left in the mMANUAL condition after setting up.

Selector circuit switches and relays
Selector switches (S3)

29.

S3A-B As already stated these select the indivi-
dual band switches of the groups S2/1
and S2/2.

S3C  Thisis the searching bank when the channel
is being chosen at the remote control unit.
Six wires run from this switch sector to the
channel letter pins 1 to 6 on PL1 and thence
to the receiver, “ Wire saving”’ switch
banks are used. The method of selection
of twelve channels on each band is ex-
plained in Chap. 7.

53D This 12-way switch sector passes out the
selected channel information to the aerial
system by earthing one of the twelve
wires connected to SK1.

S3]  This is a cam-operated clicker switch
associated with the channel selector switch
S3D; its operation is explained in Chap. 7.

S3E—-H These select the crystal unit for the channel
required.

Relays

30. The relays are grouped by function as
follows :—

(1) Motor relays—RL1/2 and RL2/2

(2) Number relays—RL3/2, RL4/2 and RL5/2

(8) Aerial relay—RL6/2 (low-impedance send-
receive aerial switching).

(4) Low power relay RL7/2 (SAFE)

Motor relays

3l1. When power is first applied to the control
and drive unit, the relays RL1/2 and RL2/2 are
energized owing to the earth provided by the
connection to S3C or S3]J.

32. The motor MG1 starts when 19V is connected
viarelay contact 1A and rotates until the unearthed
position on S3C is reached (“ checked "’ by clicker

FS./3 RESTRICTED

(13826) S/O 458804 625 9/64 D & G Ltd,, G 577

A.P.2535E, Vol. I, Part I, Sect. I, Chap. 3 (A.L.7)

switch S3J). Relays RL1/2 and RIL2/2 then
release, thus interrupting the motor circuit
(contact 1B), and at the same time, removing the
earth from the tune line (contact 1B).

33. Relay contact 2B makes and switches the
19V supply to the tuning head of the transmitter,
this prevents the tuning head from hunting
during the rotation of the selector switch S3.

Number relays

34. The number relays operate when position 2
of the number switch is chosen. Contacts 4A
and 4B operate and select the group of band
switches 52/2. Relay contact 5A changes control
of the transmitter from POT 1 to POT 2. Contact
5B relays the number position to the selector
unit of the aerial coupling unit. Contacts 3A
and 3B change over the crystal groups.

Aerial relay

35. The aerial relay RL6/2 is mounted in a fully-
screened box on the rear panel of the control unit
(relay unit Type 4216). Its function is that of an
aerial changeover switch. The supply to the relay
coil is filtered by means of 1.1, C9 and L2, C10.

36. If the low impedance mode of aerial switching
is not required for use, the links on TSB at the
rear of the unit between TSB1 and TSB2 and 4
should be removed.

37. The low impedance feeder from the aerial
system enter at PL6 and on ““ space ”’ conditions,
contact 6A puts this to the receiver via PL7.

38. On “mark ” the aerial is switched by contact
6A to the transmitter output which is connected
to PL5; at the same time the receiver aerial
is earthed by means of contact 6B.

Safe relay

39. The “safe” relay RL7 is operated by a
“key ” in the aerial selector unit of the suppressed
aerial system. When the “key” is pressed an
earth is put on point SK1/20.

3 23

40. Contact 7B opens to give ““ safe ”’ operation
and contact 7A closes the key line and places the
transmitter on ““ mark ”.

(AL7, Sep. *54)






AP2535E, Voil. Part!, Sect.!, Chap. 3 74L 7

a b 78 28 5A 7 443 1 2 3 3A 38 4 b A < 3 58 A B 6B %A
s ) SR c7 9 8
ENY A1y Al4 1S

I}
1
EX) A _R2 A6 RS R4 A3 ] RID_All A2 RY A7 4

== QUTPUT TO TRANSMITTER T4188
e+ e e o

PL4 (18 UNIT
N PREFIX No, o
oy e '
N 214 .
i9v 3 i
o oL T 1 C3 : .
2 22p :
cownrrer LA IR Doy @ 28v )
SuPRLY .H\ " uww.; w ¢ : CHAN. LETTER
' s i Y
ZONTRL 321 (A~H) x A > ! 4t | Anm
SETECTOR 7 470 1
@ A ’y } \.mum S5 /_kll 7 g e d o ”
sonTacL @2 U % | | !
ZARTH |
i
12
SCREEN A. — :)\. Y g
AETLAN Zzns A9
Ze8 68
a7 1
{ 470K
€Y mc. 1 Al ;
O% FOVER ﬁ\ “wzx :., TUNE
8y
4 SRl
e e - - B R TR SKI {1AF) TO SUPPRESSED
A CATH Dnﬂz, SELECTOR
NTERTUNE
3 TUNE — - 20 SAFE
_ J
NTERTUNE
t
/ ALTA
o\ (15" 00 PoweR
8 L2 L S8 38 i
Lo ‘ . iTL«aq(HLﬂv.'@E :.H/mlll‘lna, CHAN. N
. 3 [
() PL3! 0 ._- % co — !
T0 POWER i .Sa\H H 0015 4 v
ANO RADIO } - -
UNIT M i i
TYPE 4192 —Ca1 xev
LJ AL ql,. 17 EARTHy =28V
9] £ . =
~— 5
fl PLIO 12 SKS
D% (13 +28v
“w o F2 iy i
. _ Ryl idl 500mA f 22 i
“CW/RT A y\ : mA {16 AE IND,
LAY g 2
50X — _
Lo
oM
o e K5 RLI0 NOTE:— THIS CONTROL AND ORIVE UNIT IS USED
uCw/ v WITH SUPPRESSED AERIAL SYSTEMS
ONLY. FOR WIRE AERIAL SYSTEMS SEE
CONTROL UNIT TYPE 4243
PLl pe e ¥ ) ) o " "
- {1AE) ro J. 2 X 3 5
STO mCw/lw AT MCW/RT TO JUNCTION BOX AE N CHANNEL RX AE IND EARTH
31 oN ors CHAMMEL LETTER NUMBER MUTE EARTH

ARI. 5874 - Control unit Type 4190-circuit Fig. 5
RESTRICTED A (AL7 Sen '54)

D006 470927 S, 365




