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ADDENDUM SHEET
FOR
RA7915

Subject to Crystal Specificaticn.

Armmendment to crystals 1 to 7 called up in the components
lists of the Oven Oscillator Unit Type 2723, Section B.
These items should read as follows:—

XLl to XLb Racal RARR 1035

XL7 Racal ARAR 1036
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FOR
M.F./H.F. SSB RECEIVER TYPE RA7915

SUBJECT

Component obsolescence.

GENERAL

A number of components, originally used in the MA7915 have become
obsolete due to modern advances in manufacturing techniques. The
following is a replacement 1ist for components no longer available.
In some cases the component layout of a board has been affected as
described herein.

REPLACEMENT LISTS

GENERAL REPLACEMENTS

Where the new device may be unconditionally used throughout the
equipment as a replacement to the old device.

DEVICE TYPE OLD DEVICE MWEW DEVICE
Capacitor, Mica DUCON  SDM ELMENCO DM15/5ANGAMO D15
Capacitor, Styroseal DUCON DFB TYPES [ALLIED OR PHILIPS EQUIVALENTS
Diode, general purpose ANZ003 PHILIPS/FAIRCHILD/MOTOROLA 1NG1
Diode, Zener BZYBE Type BZX79 Type
Diode, Varicap BAl63 MOTOROLA MV1403
Transistor SE1010 PHILIPS 2ZN2369
Transistor SE4010 PHILIPS BC549
Transistor AY1112 PHILIPS BC549
Transistor AY1114 PHILIPS BC556
Transistor AY1115 PHILIPS BC556
Transistor AY1116 PHILIPS BC549
Transistor AY1117 PHILIPS BCGE56
Transistor AX1272 PHILIPS BC549
Transistor ZN3638 PHILIPS BC556
Transistor 2N4355 PHILIPS BC556
Transistor T1s43 MOTOROLA MU0
Transistor ZMN3563 MOTOROLA/FAIRCHILD MPS3563

[alternative device)
Transistor ZN3640 MOTOROLA/FATRCHILD MPS3640
_ r (alternative device)
Transistor ZN4258 MOTOROLA/FAIRCHILD MPS3640
Ea]tErnﬁtive device)
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SPECIFIC REPLACEMENTS AND CHANGES

These apply only to Receiver Board type 2270, MOD. 7 or higher, where
board artwork changes were required to accommodate replacement and new

components. The changes are listed below:

(a)

(b)

(c)

(d)

(e)

T0-5 style transistor AY8140 (Q17) replaced by flatpack type
Philips BD437 (in MOD. 6 boards and lower, Motorola/Fairchild
type 2N4238 may be used instead).

TO-5 style transistor AY9140 (Q18) and TO-18 style transistor
AY6119 (Q23) replaced by flatpack type Philips ED438 (in MOD. 6
boards and lower, Motorola/Fairchild type 2N4235 may be used
instead). Heatsinks not required.

MLS (CA3029) replaced by plastic pack 741 (e.g. Motorola
MC1741CP). C57 and (58 deleted.

Two diodes type 1N914 are fitted in series between Q20 collector/
Q22 base and Q21 base/R83/C69 (designated D11 and D12). This
change minimises cross-over distortion in the speaker amplifier.

A diode type 1N914 (designated D10) is fitted in series with D7
to minimise distortion in the line amplifier.

PHYSICAL CONSIDERATIONS

(a) -

(b)

Some replacement transistors (Philip type BC549 and BC556) have
the central lead offset in order that the transistor can fit
directly into a hole pattern that is in the shape of a right-
angled isosceles triangle. The offset lead fits into the hole
corresponding to the right angle. .

With the exception of unijunction transistor type MU10 used in
the Diversity Board type 1370C, all T0-92 style transistors with
in line leads (such as MPS types) may be fitted as described in
(a) above after offsetting the central lead in the direction of
the flat on the case.
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(c) Unijunction transistor type MU10 is physically similar to the
device that it replaces (T1543) but terminal allocations are
different. Fitment is carried out as shown below:

Viewed at angle from Component side.

(d) The changes associated with re-layout of sectipns of the Receiver
Board type 2270 are shown on the next page.
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SECTION 1
TECHNICAL SUMMARY

CONTERNTS

1.1 BRIEF DESCRIPTION

1.2 TECHHNICAL SPECIFICATION

1.3 ALTERNATIVES - OFTION AVAILABLE
1.4 ACCESSEORIES AMD SPARES
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BECTION 1
TECHNICAL SUMMARY

1.1 BRIEF DESCRIPTION
The Racal RA 7915 M.F./H.F. 5.5.B. Receiver provides up to six high stability crystal
controlled channels which may be located anywhere in the m.f./h.f. range.

Solid state and integrated micro-circuit technigues are used throughout, prowviding
lew power consumption and high reliability over a wide range of ambient conditions.
Modular congtruction is used exclusively, facilitating rapid fault lecation and

field servicing.

The raceiver is a single conversion superheterodyne, the i.f. bandpass
characteristics being achieved by the use of guartz crystal filters.

Care in the design of the r.f., amplifier and mixer has resulted in the achievemsnt

of an extremely wide pre-i.f. dynamic range.

Two versions of this receiver are available:-
One has an H.F. stage which covers the freguency spectrum in three ranges,
using switched broadband filters, allowing frequency changing within any
band. This receiver is ideal where there are no high level interference
sources within the operating band.
The other version has been developed for use in areas of large interfering

signals, such as local transmitters and employs a narrow band R.F.

presalector.

Facilities are provided to permit local or remote contral of channel selection,
muting, clarifier/B.F.0. mode selection, A.G.C. time constant, squelch onfoff and

R.F. gain.

Switching between u.s.b., l.s.b., a.m., and c.w. and between channels, is achiaved

by solid state means.

Freguency stability is such that operation over sewveral months can be achiaved
without the necessity of any form of frequency adjustment. BRll channel oscillators
and the carrier insertion oscillator are contained within a proportionally
mmmnﬂnmmwmmpmﬂhﬂlﬂﬂyﬁmﬂﬂ?ﬁlPﬂthlﬁaﬂﬂlemm
stability of 1 part in 105, over three months.

An internal loudspeaker is fitted; a 600 ohm audioc output and an external
loudspeaker ocutput are provided at the rear of the eguipment. A front panel
headphone jack is fitted for monitoring purposes.

The basic receiver is powered from either 12 V d.c. nominal (negative ground] or
110/240 V a.c., or both, providing 'no break' operation in the event of mains power
fajilure.

RA 7915, ISSUE 3 1



TECENICAL SPECIFICATION

Freguency Ranges:

Humber uf. Channels:
Mode of Reception:
Input Impedance:
Input Attenuator:
Sensitivity:

Hoisa Figurae:
Signal Hoisa:

E.F. Band Widths:
Maximum Inputs:

Stability:
I.F. Bandwidth:

Image Rejection:

Spurisus Signal
Rejection:

Spurious Responses:

I1.F. Rejection:

With Wideband R.F.

Filters:
With Preselector:

*Crogs Modulation:

RA 7915, ISSUE 3

40kHz to 30MHz - with Pilter Board 2273A.
l.6MHz to 30MHz - with Filter Board 2273B.

*1l.6MHz to 3JOMHEz - with Preselsctor
*400kHz to 1.6MHz spot fregquencles to order.

up to 6.

a.m., s.s.b., (u.s.b, and l.s.b.}) and c,w.

50/75 ohms, nominal.

0 or 30dB. Front panel switched.

1uV at input connector for 50mW output at 600 ohm line
output.

1548, maximum.

104E for 0.6uV at input connector, s.s.b. mode.

1088 for 3uV input, a.m. mode, 30% mod.

See section 1.3.1.

10V r.m.5., e.m.f, from 50 ohm source, with R.F. Filter
Boards.

10¥ r.m.s. at channel frequency 5%; 30V r.m.s. off
channel (>15%) with Preselector.

Short term stability: 1 part in ]J.‘.I_'Ir or 2 Hz per day.
Long term stability: 1 part in lI’.‘IE or 20 Hz per 3 months.
Standard filters, a.m. 6.6kHz, s.s.b. 2.3kHz at -6dB.
Other details, refer to Section 1.3.2.

&0dB

Spurigus signal redjection, with the exception of the i.f.
rejection, is at least G604E.

Fejection greater than 604E with the exception of the i.f.

. .
rejection.

40dB. Provision for ocptional reject filter if reguired.
60dB at greater than *6% off i.f. freguency.

804dE at greater than *12% off i.f. freguency.

With R.F. Filter Board Type 2273

For a desired signal level of up to 1.0mV e.m.f. an
interfaring signal level of 0.1V, modulated 30% and
separated from the desired fregquency by at least 20kHz
will produce cross medulation products, at the receiver
cutput, of less than 3%,

With Preselector Type 4206

For a desired signal level of up to 2.0mV e.m.£.
interfering signal lewel of 30V, modulated 30% and
separated from the desired frequency by at least 25kHz
or 10% (whichever iz greater), will produce cross
modulation products, at the receiver output, of less than

.
/2



*Rlocking:

*Intarmodulation:
[HOTE: *Measured in
s5.8.b. mode)

A.G.C. Characteristiecs:
Control Range:
Time Constants:

Sguelch:
R.F. Gain Control:

Audioc Power Qutputs:

The change in receiver output power dus to a wanted signal
of 2uV e.m.f., will not exceed 3dE with the application of
an unwanted signal, removed from the wanted signal by at
least S0kHz, with an amplitude of 100dB with respect to the
wantad signal..

To produce a third order product eguivalent to a 2V e.m.f.
input signal, two unwanted signals greater than 20kHz
removed from the tuned freguency must be greater than

+7048 raference 2uV e.m.f.

448 change in output for input change from 1uV to 100mv.
Fast: Attack 20msS
Decay 1l00mS
Slow: Attack 20ms
Decay 1 Sec.
Threshold adjustable 1lpV to lmV and off.
10048 range.
a) 100mW (+20dBm) into 600 chm at rear socket
b) 400mW to external loudspeaker.
e] 1 watt to inbuilt loudspeaker.
d) Front panel headphone jack.

NOTE: 1. Outputs a) and b) are alternative, not simultanecus.

2. Outputs a) and b} may be internally linked to either pre-mute/

sguelech or post mute/squelch connections.

Audio Distortions:
Clarifier/B.F.0.

Remcte Control
Facilities:

Channel Selection
Muting

Mode Selaction
A.G.C. Time Constant
Squelch On-0ff
Clarifier/B.F.C.

R.F. Gain Control

an/OfE

Powar Reguirements:
D.C. Supply

FA 7915, ISSUE 3

Hot greater than 3% total harmonic distortion.
+100Hz (elarifiex, s.s.b. mode).
=50 to +1000Hz (b.f.o., c.w. mode).

Achiewed by connecting appropriate control wire for each
function to a common at negative supply input woltage.
Maximum loop resistance 4000 chms.

Maximum open circuit veoltage on line 10V.

Maximum current in line Z0mA.

By remote potentiometer through three core scresned cable,
loop resistance 4000 ohms maximum.

This facility is remotely controlled by a potentiometer
connected via a 3 core shielded cable, loop resistance
4000 chms maximum. See Section 2.5.5.

With Relay Assembly Type 5450 option fitted and by
separate 24V supply switched at the remote location. See
under options.

Voltage, 10.5 to 16V d.c. negative to be earthed. Current
at 12V, 0.BA approx. at +25 C.
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A.C. Mains Supply

Input volts: 100 te 130V r.m.s. or 200 to 260 V r.m.s.
- Fregquency: 45 to &5 Hz.
Power: approx. 20Va
Isolation: Te A.P.0O. Specification 1053 (Iss. 1) June, 1970,
Environmental
Conditions: 0% to + 60%, relative humidity 95% at 40°C.
Dimensions
Bench Mounting: 3.5" (B9 mm) high x 17" (432 mm) wide x 12.5" (317 mm)
deep.
Rack Mounting: As above but with 19" (483 mm) wide front panel.
Weight: 15 1b. (7.2 kg) unpacked.
1.3 ALTERMATIVES/OPTICHS AVAILABLE
1.3.1 There are three alternative Front Ends available:-

al R.F. Filter Board Type 2273R (covering the freguency range 40kHz to 30MHz).

b) R.F. Filter Board Type 2273E {(covering the fregquency range l1.6MHZ to 30MHz].

¢) Six Channel Preselector Type 4206 (covering the freguency range l.6MHz * to
30MHz: response -45dE at fo £10%) '

i Spot Fregquency channels down to 400kHz to special order only.

1.3.2 I.F. Bandwidth
The following table shows the range of available crystal filters for i.f. bandwidths
as shown. Both u.s.b, and l.s.b. oparation is available, but the nomination of a
particular i.f. bandwidth ewxcludes the use of any other bandwidth in the same unit.

OVERRLL FRECEIVEER RESPONSE

Filter Type Passband (Min]) Etopband (Max)

a} A.M. Filters
ARR 1024 - +3.75kHz at -3d4B +8.75kHz at -70dB
ARM 1025 +7.5 kHz at -34B +17.5kH=z at =TOdB

b} C.W. Pilters

ARA 1040 +200HZ Min at -GAB +1:200Hz at -30d43
+400Hz Max +2000Hz at =-404B
ARA 1019 t300Hz Min. at -6dB +1500Hz at =-30dB
+650H=z Max. $3000Hz at -40dB

c] S5.5.B, Filters

ARAR 1026 (u.s.b.) -400Hz to . +a00HE to
-2700 Hz ¢ ~6dB -360Hz i
ARA 1027 (l.s.b.) +400 Hz to -600 Hz to
+2700Hz A +3600Hz at -50d8
ARA 1008 (u.s.b.) -330 Hz at -64B to 4650 Hz to . oo
-3300Hz at =-4dB -4B0DHE =
ARA 1009 (l.s.b.} +#330 Hz at -6dB to +550 Hz to t -50dE
+3300Hz at -44B —4300Hz 5
ARA 1039 (u.s.b.) -330 Hz to +650 Hz
~2800Hz AL =odh _4300Hz BE “A0dn

RA 7915, ISSUE 3 174



1.3.3 D.C. Power Regulator Type 5460
An optional d.cl pewer regulator is available to cperate the Receiver from a supply
higher than 16V d.c.

Input Voltage: 13-32V d.ec. negative earthed

Current at 18V 0.8A approx at +25°C

Waight 0.65 lb. (.25¥Kg) approx
1.3.4 Remote On-Off Relay Assembly Type 5450

A relay module may be fitted, providing for remote control of either a.c. or d.c.

power on/foff.
The relay must be remotely powered.

Operating Voltage 21=32V d.c., either polarity earthed
Current 40mA at 24V approx
1.3.5 Diversity Installation

a) Two receivers may be interconnected to give parallel diversity operation.
b)] Two receivers may be interconnected in a switching diversity mode, the master

receiver fitted with Diversity Board Type 1370C.

1.3:6 Rerial Protection Unit LAT705
An aerial protection unit (APU)] may be installed in the receiver to protect it
against the presence of high voltage or current appearing at the aerial input

terminals.

In the event of a high wvoltage or current being presented to the APU input the APU
switches a short circuit across the receiver asrial input and earth. This short

circuit remains on until the high woltage or current to the APU is remowed.

Trigger levels:
a) Voltags

10V r.m.3s. (e.m.£.) +20% (or other voltages by adjustment of 5.0.T. resistor R2).
b) Current - 350ma r.m.s. $20%

Insertion Loss: ldB max.

Attack time: 20ms nominal

Recovery time: 10mS nominal

Max input voltage: 150V r.m.s. (e.m.£.)
Construction
The ecircuitry is accommodated on a printed circuit board which is containad in a die
cast box of dimensicns 4% ing (lldmm) x 2% ins (57mm) x 1 in (25mm). The box is
fitted with B.N.C. connectors at each and, fuse and D.C. bias connector, and acts as

a heat sink for the triac mounted on it.

1.3.7 Independant Sideband Operation
Two raceivers may be modified and interconnected for I.5.B. reception, using Racal

Mod Kit ABASS9Z.

RAT915, ISSUE 3 1/5



Une receiver only (the master) would be equipped with an oven oscillater unit,
modifications being made to pass ch.o and C.I.0, outputs to the second (slave)
recaiver. The master channel selector pushbutton would alsc selact the glave r.f.
filtars. The filtar for U.5.8. reception only, is fitted in the master receiver
(apart from the a.m. filter). The filter for L.S.3. reception only, is fitted in the
glave recelver (apart from the a.m. filter).

Modification instructions are provided with the kit.

RAT915, ISSUE 3 1/6
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SECTION 2

SETTING UF AND OPERATING INSTRUCTIONS

2.1

2.2

2.3

2.3.1
2.4

2.4.1
2.4.2
2.5

2.5.1
2.5.2
2.5.3
2.5.4
2.5.5
2.6

2.6.1
2,6,2
2.6.3
2.7

2.7.1
2.7.2
2.7.3
2.7.4
2.7.5
2.7.6

CONTENTS

INTRODUCTICON

INITIAL PROCEDURE

SETTING UP

Connections

CPERATING INSTRUCTICHS
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Operation

REMOTE CONTROL

OM/OFF Switching

Channel Changing, Squelch On/0Off

Mode Changing, A.G.C. Time Constant & Muting Control
Clarifier / B.P.O.

R.F. Gain Control

CHANGE OF CHANWEL OPERATING FREQUENCY
Frequency Change - with R.F. Filter Beoards Type 2273
Frequency Change - with Preselector Type 4206
C.W. Reception

CPTIONS

D.C. Power Regulator Type 5460

Remote On/Off Control

Cryatal filtars

Diversity Installaticon

Berial Protection Unit LAT70S

Independant Sideband Operation



2.2

2.3.1
2.3.1.1

SECTION 2
SETTING UP AND OFERATING INSTRUCTIOHS

INTRODUCT IOH
Mormally the receiver will be supplied set-up for the operating freguencies and be

fitrad with those options, as specified by the purchaser on ordering. If this is the
case, after carrying out the initial procedure at 2.2 balow, the receiver may be

installed a=s regquired. If the above is not the case, before action at 2.3, refersnce
should be made to section 2.6 for erystal frequencies and frequency range limits, to

gection 2.7 for fitting of cptions and section 5 for instructicns on alignment.

For rack mounting, the receiver side panels are each fitted with two root nuts,

having 8=32 U.N.C. threads, to accept rack runner bollards.

INITIAL PROCEDURE
After carefully unpacking the receiver, remove the top and bottom covers and inspect

the eguipment for any transit damage. Ensure all p.c. boards are firmly located and

interconnecting plugs and sockets are correctly mated.

Check that the power unit transformer is correctly linked for the supply to be used,

thus:
A.C. Supply Transformer Links
240V (nominal} 2 to 3
1lov (nominal) 1l to 3 and 2 to 4

Replace top and bottom covers.

SETTING UP

WARNING

LETHAL VOLTAGES are present in the region of the power transformers and special care
should be taken whan making connections or adjustments in the area.

Connections
Power Supply
Before connecting the a.c. or the d.c. supply, check at the receiver rear panel for

the presence of the correct a.c. or d.¢. input fuse thus:

SUPPLY FUSE
A.C. (240V Nominal) 2R
A.C. (110V Hominal} 43
D.C, 2.5A

Where a d.c. supply is available, connect it to the rear D.C.+ and D.C.- terminals
cbserving the correct polarity. If the connections are reversed, the receiver will

not be harmed but will not operate.

If an a.c. supply ie to be used, it is connected to the rear panel AC INPUT sccket
for which a mating plug is supplied.

For "Ho=-Break" operation, connect both a.c. and d.es. supplies.

RA 7915, ISSUE 3 2/1



2.3.1.2

2.4
2.4.1

RA7S15,

Other Connections
Connect the 50 ohm aerial to the receiver, using the BHC plug supplied.

If the receiver is to be remotely controlled, connect the remote signal and control
lines to rear panel sockets SKEM and SKN using the plugs supplied. Refer to the

circuit diagram for identification of the connections.

The return lines are all commoned and any one may be used as the return for the

switching functions but the remote clarifier and R.F. Gain potentiometers must each

have a saparate return line.

If the receiver is rack mounted, run an earth Llink from the rear panel 4Ba screw (E)

to an appropriate earthing point on the egquipment rack.

OPERATING IMSTRUCTIONS

Controls
The undermentioned controls, labelled as shown in left hand column, are provided at

the receiver front panel.

CHAMNEL

remote Pushbutton switch, mechanically interlocked with
channel selection pushbuttons, for switching the
facility to the remote location. It also extends
the squelch-off facility to the remote location.

> to 6 Six pushbutton switches, for local selection of
channel. ;

am.att. Pushbutton te switch in 304B fixed attenuator, when
a signal of 1l00mV or greater is present at the
receiver asrial socket.

MODE

remote Pushbutton switch. Allows reception mode, a.g.c.
time constant and muting functions to be switchaed
te the remote location. It is electrically, but
not mechanically interlocked with the mode switches.

a.m. Pushbutton switches, mechanically interlocked.

u.s.hb, Allows the reguired reception mede to be selected.

l.5.b.

C.W.

A.G.C.

fast Pushbutton switches, mechanically interlocked,

slow Rllows selection of a.g.c. time constant.

mute Pushbutton switch., Mutes all receiver outputs when

switched in, but receiver full gain eonditien is
provided immediately switch is released, as would

be required in press-to-talk transceiver oparation.

I8
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