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INPUT CHARACTERISTICS

TYPES 9054 & 9055

Frequency Range:

input impedance:
Input Coupling:

Input Connection:
Maximum Input Level:
Damage Overload:

Sensitivity:
(2/3 Scale Deflection)

Channel Spacings:

FREQUENCY STABILITY

Function of Temperature:

Function of Supply Voltage:

Average Ageing Rate:
Warm-Up Accuracy:

FREQUENCY OFFSETS

9054,/9055 ,

(@) "Calibration"” mode: 100kHz to 512MHz.
(b) Peak Deviation Measurement: Up to £30 kHz

of F.M. transmissions from 20MHz to 512MHz,

50 ohms nominal.
Capacitive.

50 ohm BNC coaxial socket.
250mV r.m.s.

2V r.m.s.

Nominally 50mV in both Calibration and
Deviation Measurement modes.

9054 9055

10kHz 10kHz | 25kHz
12.5kHz 12.5kHz | 30kHz
25kHz 15kHz | 50kHz
50kHz 20kHz | 60kHz

+ 5 parts in 107 per degree C.

+ 2 parts in 107 over battery life or permissible
supply voltage variation.

+ 2 parts in 108 per day .
Better than 1 part in 100 after 1 min.
Better than 1 part in 107 after 3 mins.

The Offset frequencies, together with the
maximum errors introduced across the frequency
bands are tabulated in Table 1 (9054) and
Table 2 (9055).

Tech. Spec.(1)



Deviation Accuracy

(As a percentage of meter full-scale deflection)

(a)
R Mains or 12.5V Battery
ange Operation at + 200C
3 kHz + 10%
10 kHz + 5%
30 kHz + 5%
(b) Function of accuracy versus battery voltage (Vp)
D Accuracy L,
T2.5-V; = -2% per volt
(where Vp is 10.5 to 15.0 volts)
(e} Function of accuracy versus operating temperature (T)
A\ Accuracy

20-T

= -0.15% per °C,

(where T is ~ 10°C to + 55°C).

NOTE: Unless using headphones accurate deviation measurements may only be

taken with VOLUME control turned to MINIMUM.

5. QUTPUT CHARACTERISTICS

Receiver Calibration:

(a) Quiput Connection:
b) Coupling:

(c) Pulse Repetition Rate:

(d) Pulse Amplitude:
(e} Pulse Width:
(f) Frequency Spectrums

N.B.

9054/9055

50 ohm BNC socket.
Capacitive.

2054: 10, 12.5, 25 and 50kHz.
9055; 10, 12.5, 15, 20, 25, 30, 50 and
60kHz,

Greater than 1 volt peak into 50 ohms.
Less than 2n Sec at 10% of amplitude.

Contains harmonics of channel spacing frequency
up to 512MHz where amplitude of any individual
harmonic is greater than 10uV.

Channel spacing frequency is slightly modified
on offset working, os shown in Tables 1 and 2
on previous page.

Tech. Spec.(3)



10 ACCESSORIES SUPPLIED

11 OPTIONS
07
08

NOTE:

12 ACCESSORIES AVAILABLE

{To special order)

9054,/9055

Storage Temperature Range

With battery pack: -25° to +40°C.
With mains pack:  -25° to +55°C.

Telescopic Antenna

50 ohm Coupling Unit
Coaxial Cable Assembly
Extender Lead Assembly
P.C.B. Extraction Levers.

Battery Pack (less batteries )

A.C. Power Pack ; See NOTE.

Either option 07 or 08 is required for operation
of the instrument.

A5: Extender Board Assembly: 19-0501
Ab: 10dB, 50 ohms Attenuator:
A7: Headphones: 23-9061.

Tech. Spec.(5)
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CHAPTER 1

INTRODUCTION

1.1 V.H.F./U.H.F. Calibrators Type 9054 and 9055 are lightweight portable

instruments providing convenient, rapid and accurate calibration of mobile or
fixed-station radiotelephone transmitter/receivers. The instruments are available in either
battery or mains-powered versions, the battery pack and the mains unit being available as
options so that a battery-operated instrument can easily be converted to mains operation or
vice versa.

FACILITIES
1.2 The facilities offered by the 9054 and 9055 are as foliows:~

(@)  Frequency calibration of v.h.f./u.h.f. transmitters and receivers over the

range 100kHz to 512MHz.

(b}  Peak frequency deviation measurement up to + 30kHz of frequency modula~
ted transmissions from 20MHz to 512MHz.

1.3 The signal is introduced into the instrument by either a telescopic antenna or a

coupling unit and coaxial tead which are stowed within the front cover of the
instrument; an Attenuator unit {option) is available for use in conditions of high signal level.
Indication to the operator is by meter and loudspeaker. A 'Phones’ outlet is provided for
the lightweight headphones which are an optional extra.

FREQUENCY CALIBRATION PRINCIPLE

1.4 The Racal Calibrators employ a unique frequency comparison principle to provide

a simple calibration procedure which is designed specifically for ise with v.h.f./
u.h.f. mobile radio telephone equipment in which the allocated operating frequencies are
harmonically related to the channel spacings.

1.5 The instrument generates sampling pulses which occur at the channel spacing

frequency. These are applied, together with the incoming transmitter 'carrier’
signal to a frequency comparison circuit. If the two frequencies are in exact harmonic
relationship @ d.c. output results, indicating that the transmitter frequency is correct.
However, any 'error' in the transmitter frequency produces an a.c. {audio) output from the
comparator which is heard in the loudspeaker and also produces a meter defiection. The
operator simply has to tune the transmitter to obtain an audio null and minimum deflection
on the meter, thus calibrating the transmitter to better than one part in 108, The limited
tuning range of v.h.f. transmitters combined with a selection of different channel spacing
frequencies eliminates the possibility of tuning a transmitter to an incorrect harmonic indica-
tion. Provision is made for "offset" operation as described in the next paragraph.

9054,/9055 1-1



1.6 i | s allocats "in'dk- 1" channels between the harmonically
~ree ¢ s, The 2 ¢ ca wred for in the Racal Calibrators by an "Offset”
switc 1 aich s o il yste ref~ ¢z oscillator by the prescribed amount.
Tab R POt Tiat . pands where 'Offset’ operation may be encountered,
and t.. spric o . vitch . ag.
J TFFR T oo /I FS QONAL | L Q0”5
1.7 " e iaw enfs oie identical except for the following:~
(a) ' © . the 9054 two offset positions can be selected by the
N1 conirol whar2as the 9055 has three Offset positions.
(b) W0 _n : 9055 provides the more extensive selection of
- .t cing  asi icee .d by the engravings at the Function switch.
(c) S 47 "l ». Both instruments contain a Racal plug~in

st ove mo o poscii o whi b provides operational readiness within 3
“ute. Tsvit ingon from cold condition. The 9054 utilizes the 5SMHz
o o coa L whereas the 9055 is fitted with the 6MHz Type 841
s . e. tof an oscitlator defect the customer is recommended to
C . unit and return the defective oscillator to Racal
-..umer _ _td. or authorized agent.

CONs1 'C1 ON

1.8 The * s of simplw cind robust construction, utilising printed circuit
boar. . .1 s. 2 ".sices. The case in which the unit is housed is made
f - injecnon mu a is<iv led into three sections, which are illustrated in
Fig.2.6 at the end of ™ ter 4.
1.9 The frc © . i is protected by a hinged hood (cover) in which are mounted the
¢ zeass . s se .0 as o nfenna ond coupling unit. The right hand side of the hinged
hood iss euso1 1 ircanno b2 closed unless the Function switch is af OFF. The

instrument circuitry is mourizd on a chassis which is secured to the rear of the front panel.

1.10 The centre section provides o protective case for the main chassis and via an
8-way socket * t' : base provides the connections between the power unit
(either mains or 'y = son) and ihe e zctronic circuits of the main chassis assembly .
The Extender ¢ "1t 'n 3 Ac. ssories K't is availdble to connect the plug and socket of the two
sections . v .. 0 C itc, 2 servicing on the main ch s with cent  lousing
remove . hz o - ctionco s the appropricte power unit fo mains or b¢ 1ery operation.

9054/9055 1-2



POWER PACK

Mains Powered Version

1.17 The heavy components of the mains power unit are mounted on a metal base-
plate and the lighter components on the Electronic Smoothing Assembly 19-0114.
Pins 1 to 4 on the transformer input permit selection of either @ 220V (nominal) or 110V
(nominal) a.c. supply, 45 to 400Hz. [t is essential that the appropriate connections are
made prior to operation from an a.c. supply. Refer to Chapter 2, paragraph 2.1. The mains
input fuses are accessible at the back of the case, together with the mains input connector.

Battery Powered Version

1.12 The battery power supply assembly used with the instrument contains a battery

pack, which consists of nine dry cells (of the I.E.C. BS'R20" or A.S.A.'D’
Size) connected in series. Typically, the endurance provided by Type HP2 cells, for
example, is a total of approximately 40 hours service at an ambient temperature of +29°C
falling to approximately 20 hours at 0°C.

1.13 A foam rubber moulding holds the cells firmly in position, and springs on the
bottom make electrical contact with one end of each cell; the other end of the
cells engage with contacts on the adjacent section of the case. The negative supply of the
battery pack is routed via a spring loaded plunger, while the positive terminal engages its
contact directly . The battery polarity is indicated on the case. The unit is protected from

possible damage due to wrongly made connections by a diode D20 and a 1.5A fuse (FS3).
(Fig.4.12 and 4.13).

OPTIONS

1.14 Optional items of equipment are offered so that a mains powered type may be

converted into a battery powered type and vice versa. Earphones are offered
as an opfional accessory for both types, also a 10dB, 50 ohms Attenuator unit for connection
in series with either the telescopic antenna or the coupling unit when signal level is too
high for accurate deviation measurement. A complete list of options is contained in the
Technical Specification.

9054,/9055 1-3






CHAPTER 2

INSTRUMENTS WITH A, C., POWER SUPPLY

CAUTION: DISCONNECT A.C. SUPPLY BEFORE MAKING CHECKS ON THE
POWER PACK.
2.1 (1}  Check that the input fuses on the back of the unit are of correct rafing for
the local supply, as follows:
110V (nominal} ........ TA
220V (nominal) ........ 0.5A.

(2) Remove the two drawbolts and detach the power pack from the centre
section of the instrument.

(3)  Check that the connections between the power input plug and pins T to 4
on the transformer input are correct for the local a.c. supply voltage, as

foltows:
(@} 110V (nominal) applied fo pins T and 2 ... link 1 to 3 and 2 to 4.
(b} 220V (nominal) applied to pins T and 4 ... link 2 to 3.

(4) Reassemble. When refitting the Power Pack note that the drawbolt holes
are offset to the lower side of the case, thus preventing incorrect assembly .

INSTRUMENTS WITH BATTERY SUPPLY

2.2 (@)  Check that correct batteries are fitted according to instructions on battery
pack case.

(b)  Open the front cover and select CHECK BATTERY. The meter reading
should read in the red sector. Failure to reach the red sector indicates
that new cells must be fitted and a satisfactory reading obtained before
using the instrument.

NOTE: The battery fuse is mounted inside the battery pack, wired to the output
socket.

ANTENNA

2.3 Open the front cover and connect the telescopic antenna to the INPUT socket at
the top left-hand corner of the front panel. Normally, suitable positioning of
the instrument and antenna will ensure a satisfactory signal level at the input, but with
higher-powered F.M. transmitters, it may be necessary to connect the 10dB Attenuator unit
(optional accessory) between the telescopic antenna and the Input socket to prevent excessive

9054/9055 2-1



meter deflection in the deviation measurement procedure.

CAUTION: “or correct operation when calibrating, the signal voltage at the INPUT
should not exceed 250mV r.m.s. THE INPUT MUST NEVER BE ALLOWED
TO EXCEED 2V r.m.s. OTHERWISE THE DIODES IN THE COMPARISON
BRIDGE MAY BE DAMAGED.

COUPL™ "5 "'N™
2.4 If the . nsmitter is feeding into a dummy antenna, or is radiating at very low
power, the coupling unit may be used. This unit should be connected in series
with the 1 s, ( " du imy antenna, using the end connections which provide a
st.oagh -t gh« . Tinne ‘ton to the instrument is made from the BNC socket on the
si'. or the unit, using t coaxial cable provided. The coupling may be adjusted by loosening
the loe «« wr u - ket and screwing the socket in or out, as required. [f necessary,
the optional 10} Attenustor may be connected between the BNC socket and the coaxial
cable.
f o f
|
. off
\ . g 5
. ]
pu - : I 2%
) L T ]\:flal: i \
} . ; ?;ﬁfung
\ phones
¢ 73 offset
2 v
FRONT PANEL CONTROLS Fig. 2.1

(Refer to description in Table 3)

9054,/9055 2-2
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TABLE 3

OPERATING CONTROLS AND CONNECTIONS

Function Switch

TUNING

OFFSET/DEVIATION
Switch

VOLUME
A.C. SUPPLY
indicator

PHOINES

10.7MHz ADJUST

10.7MHz QUTPUT
Socket

9054,/9055

(a) OFF: all d.c. power to main assembly is
off, but on a.c. operated models the
power pack continues to function.

(b) CHECK BATTERY: provides voltage check
on battery powered instruments under
normal load conditions.

(c) CHANNEL SPACING positions: these
provide "channel spacing” selection for
transmitter carrier and receiver calibration.

{d) TUMNE and DEVIATION: these are used

in F.M. deviation measurement.

Tunes the v.f.o. in F.M, deviation measure~
ment procedure.

(@) The upper (black) markings refer to
'Offset’ selection, for use when calibra-
ting equipment which operates on certain
‘mid-band’ frequencies. (See Tables 4
and 5 on page 2-5), For normal (non-
offset) operation the switch must be at

(b) The lower (blue) markings refer to
deviation frequency ranges in F.M.
measurement .

Provides control of the audio level in phones
or speaker.

Indicator lamp: illuminates when external power
is connected in a.c. powered instruments.

Outlet for headphones, (the phones impedance
must be higher than eight ohms). When
phones are plugged in the loudspeaker is
auvtomatically disconnected.

Provides fine frequency adjustment of 10.7MHz
output.

10.7MHz Crystul oscillator output for receiver
calibration .

2-3



RE ".VER QUTPUT
Socket

INPUT socket

@ Loudspeaker

Provides a harmonic spectrum of the selected
"channel spacing” frequency, for use in
receiver calibration.

Connection for input signal to the Calibrator.
Maximum input levels (approximate) for
satisfactory operation are:-

Calibration: 250mV r.m.s.

Deviation measurement; 80mVY r.m.s.

The absolute (never exceed) maximum is 2V
r.m.s.

(a) The red portion of the scale indicates
acceptable battery condition when
switched to CHECK BATTERY. This switch
position will also give a meter reading
with mains powered instruments.

{b) The numbered scale markings are applicable
only to deviation measurement and should
be interpreted in relation to the setting
of the OFFSET/DEVIATION switch (30,

10 or 3).

Provides audio indication for both calibration
and deviation procedures. |s automatically

disconnected when the phones are plugged
into the PHONES socket.

NOTES ON 'CHANNEL SPACING' SELECTION

2.5 {(a)  The transmitter frequency must be a muitipfe of the channel spacing
selected. This is the normal (non-offset) condition in which the OFFSET/

DEVIATION switch must be set to OFF.

{b)  The channel spacing setting must be such that the frequency adjustment of
the unit under test will not permit tuning to the adjacent channel. There-
fore, when tuning a transmitter which has a wide tuning range always use
the highest of the suitable channel spacing frequencies. For example, if
the carrier frequency is divisible by 12.5, 25 and 50 then the 50kHz
position should be used to provide the widest spacing between spectral

fines.

9054/9055
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TABLE 4

OFFSET SWITCH SETTINGS: TYPE 2054

In any frequency range where it is necessary to employ OFFSET 1, 2 or 3,
use only the 12.5kHz channel spacing position in the %054 Calibrator and
the 15kHz position in the 9055 Calibrator. Table 4 and Table 5 below,
show the bands where "offset " operation may be encountered.

Input Switch Settings - Maximum errors
Frequency Bands at extremities of
(MHz) Channel Spacing kHz Offset bands
105-108 12.5 1 +8.5x 107/
138-141 12.5 2 +5x 1077/
TABLE 5
OFFSET SWITCH SETTINGS: TYPE 9055
Input Switch Settings Maximum errors
Frequency Bands at extremities of
(MHz) Channel Spacing kHz Offset bands
150.80~152.810 15 1 +2x107/
150.870-154..520 15 2 +2x 1077
154 .540-154 .600 15 3 Negligible

9054,/9055
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TRANSM [ 1E7 CARRIER CAIIBRATION

2.6 (1)

It is med t t the instrument is ready for use (see paragraphs 2.1 to 2.3) and
that the - ansmitter has had an adequate warm-up period.

CAUTION: | s ‘mportant that the transmitted carrier wave is unmodulated during

(2)

(3)

(4)

t e ¢ ibration procedure.

Refer to the Notes in paragraph 2.5 and select the appropriate Channel Spacing
position.

Set the C. -SET/DEVIA™ _N switch to OFF, unless calibrating a ‘mid-band'
frequency, in which case refer to Table 4 (9054) or Table 5 (9055) on the

previous sage.

En.. : that a meter reading  not less than half-scale is obtained with the
trens ntter off iine. This 1 normally be arranged by suitable positioning of
the instrument and/or antennc .

CAUTION: An excessive inpu’ el may cause the calibrator to become inoperative

9054,/9055

bec of capture ¢t the audio circuitry by the r.f. signal. This
occurrence can be avoided by:

(a) keeping the instrument 5 to 10 feet (2 to 3 metres) away from radiating
antennas or,

(b) by employing the through=line coupling unit and terminating the transmitter
in a dummy load, or

(c) by i ng the optional 10dB Attenuator.

Set the volume control to a suitable level and tune the transmitter to reduce the
frequency of the signal heard i the instrument speaker or headphones. When the
transn *ter is nearly on tune, - : level meter will change from a steady reading
to @ p. sating one. The transmirter must be further tuned until the level meter
indicates a minimum frequency beat. Thus the transmitter is correctly tuned when
the audio output from the calibrator is at a minimum frequency, and the level
meter indicates a minimum beat frequency. |deally zero beat indication should
be obtained on the level meter, but in practice transmitter instability usually
prevents this.

N L WithL 0 ry-pe ' _nstrumenis o high setting of the VOL!UME
cont. ¢ n % ~¢ sumj rion ana reduce battery life,
thz-zforz = m ' te vc ume ie is recommended.

2-6



FREQUE‘P\_]"\J)F' ATICN MEASURFMENT

NOTE: It is assumed that the instrument is ready for use (see paragraphs 2.1 to 2.3) and
that the transmitter has had an adequate warm-up period.

2.7 (1) For satisfactory deviation measurement the input to the instrument should not
exceed 80mV r.m.s. This can normally be ensured by transmitting at lowest
power and by placing the Calibrator 10 to 15 feet (3 to 5 metres} away from the
radiating antenna. With higher powered transmitters it may be desirable to use

the Coupfing Unit or the optional T0dB Attenuator unit as described in paragraphs
2.3 and 2.4.

(2) On the Calibrator set the Function switch to TUNE and the OFFSET/DEVIATION
switch to the "30" position.

(3) With the transmitter switched on, vary the TUNING control on the Calibrator
to obtain the point of maximum deflection on the meter. If the meter reading
goes to full-scale deflection, the level of the input signal must be reduced
sufficiently to allow the point of maximum deflection fo be seen.

(4) Set the FUNCTION switch to DEVIATION and modulate the transmitter with an
audio tone in the range 200Hz to 3kHz. For this purpose it is usually sufficient
to whistle into the microphone, at the same time observing the reading on the
Calibrator meter.

{56) If the modulation reading is very low, move the OFFSET/DEVIATION switch to
a position which gives satisfactory meter deflection. In Deviation measurement
the loudspeaker may be used to check that modulation level is satisfactory, but

when taking the meter reading it is essential that the loudspeaker output be turned
off by s ng the VOLUME contiol to minimum.

(6} Note the peck deviation reading on the meter, interpreting the scale markings
according to the setting of the OFFSET/DEVIATION switch (blue marking) as
follows:

(@)  On setting '3’ read meter upper scale markings direct.

(b)  On setting '30' read upper scale times 10.

(c)  On setting '10' read lower scale direct.

RECEIVER CALIBRATION

NOTE: If a high degree of accuracy is required in this operation reference may be made to
the 10.7MRz adjustment in (5) below.

2.8 (1) Set the Function switch to the appropriate Channel spacing position for the
receiver frequency required. (See Notes in para.2,5),

9054,/9055 2-7



GVER U tPUI socket to the Antenna socket of the receiver.

S : |
wev o ¥yt o ofthh T 7 see ¢ Antenna). Direct connection should be
- ve - . - 'hi.o  loading of a sensitive receiver, 1 . ling to incurract
~ s to o urfou . gnals. Us: only sufficient coupling to obtain the
| = 1 ( ) below,
- o a * from the 10.7 MHz Q/P on the Calibrator to the I, F,
s v runder test,
) : " hor s or loue ker of the receiver and adjust the frimmer of the
' ‘e loser torto obfzina  beat freqg ney.
o) 1w s 10070 crystal frequency can be very accurately
v F Ivieth :f control '10.7 MHz ADJUST' as follows:
(a) ci inre 10.7 MF OUTPUT to the Calibrator INPUT socket via o
k.
(b) Set i _rFSET/DEVIAT )N switch to OFF and the Function switch to
- “hann  Spacing. (This ensures a suitable scale reading).
(c) v L7 MHz ADJUST control (screwdriver} until an audio ro-
~n s heard in the loudspeaker, and bring this audio fone to the
ty  ibisf juency with at the same time a minimum freguency
on on the meter, in exactly the same way as calibrating a trans-
mroor,
. oo
[, .v. ' nd 9055 Frequency Calibrators will satisfy the requirements of
Co wions for the 'netting' of transmitters provided thaf the
= ' idhered to:~
Y to du
() . ath . i Jate warm-up time has been allowed for the type of
b ing calibrated. A minimum of 5 minutes is recommended.
W, 11 n aency of the signal under test is very close to a zero beat, and

-~

n is heard from the Calibrator loudspeaker, '"rock' the trans~

.. me. /0 en .3 that the calibrator is actually receiving and

- thes 1al un  test and that the instrument is working properly.

ments for official recording of test details should be verified

2-8



CHAPTER 3

BASIC PRINCIPLES

Frequency Calibration Principle

3.1 The instruments operate on a frequency comparison principle, which indicates

whether or not the output frequency of the transmitter under test is an exact
harmonic of an accurate frequency, equal to the channel spacing frequency, which is
generated in the instrument. The two frequencies are mixed to give an audio output, the
frequency of which is the difference between the transmitter signal and the nearest harmonic
of the instrument frequency .

3.2 Offset Tuning. The instruments can calibrate not only carrier frequencies which

are an exact multiple of the channel spacing frequencies, but also carriers in
which an effective offset condition is present, as described in para.2.5 of the previous
chapter. By moving the OFFSET/DEVIATION switch to positions 1, 2 or 3 appropriate
reference voltages are applied to the osciflator which increase or decrease the reference
frequency by the required amount. Tables 1 and 2 in the Technical Specification tabulate
the amount of offset, the corresponding shift in oscillator frequency and the maximum error
at the high and low extremities of each band due to the shift in reference frequency .

Frequency Comparison Principle

3.3 As previously explained, the instrument generates an accurate frequency which
it compares with the transmitter signal, the difference between these two
frequencies being used to indicate whether the transmitter signal is an exact harmonic of the

instrument reference signal . The comparison system uses a sampling technique which is
described below.

Sampling Gate

3.4 Figure 2.2a below illustrates a simplified sampling gate. A diode is reversed-

biased by a fixed potential (eB) and applied at e_ is the narrow sampling pulse
of sufficient amplitude and correct polarity to cause the dicde to conduct. The unknown
frequency (e,) is applied to the other electrode of the diode.

3.5 When the diode conducts, a charge is applied to capacitor C, this charge

being dependent on the amplitude of the input signal coincident with the sampling
pulse. When the diode ceases to conduct the charge on capacitor C leaks away via resistor
R| so that the output pulse is considerably longer than the sampling pulse.

$054,/9055 3-1
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1 / RL
Fig. 2.2a Principle of the Sampling aysrem
3.6 If th pulse repetition rate is an exact sub-multiple of the unknown frequency,

a co sic~i charge flows each time the diode conducts and the average is there-
fore a constant ("on iune condition) as illustrated in Fig.2.2b. If the two frequencies are
vl nonically related | : output pulses are modulated with a low frequency beat as shown
inrig.2.2¢, the frequency being the difference between the urknown and nearest harmonic
of the pulse :ep tition ratz, ("off tune" condition). Therefore a zero beat note is obtained
whenever the input frequency is an exact harmonic of the pulse repetition rate.

3.7 This .inciple can be used to tune any v.h.f. transmitter which has a transmission
frequ acy harmonically related to any of the channel spacing frequencies provided,
and may be extended, by using the technique of shifting the reference frequency, to trans-
mitters operc ng on frequencies which are not an exact multiple of the channel spacing
frequency. Table 6 shows the range of channel spacings provided for in the instruments:-

TABLE 6

CHANNEL SPACING FREQUENCIES

Ty » 90 Type 9055

o'z 10kHz 25kHz

.7 5kHz 12.5kHz  30kHz

25kHz 15kHz 50kHz

50kHz 20k Hz 60kHz
3.8 Thus for a transmitter with 12.5kHz channel spacing the instrument generates

sa  .ng pulses at @ 12.5kHz rate. Modern transmitter design practice is such

| avaiiak e  ~ing range allows only the correct frequency to be set. Thus in Fig.

2.2¢ subshiufmg ‘ne transmitter for e, and the 12.5kHz instrument pulses for e, and
monitor 1. < Aua > output, the transmitter can be correctly tuned. Correct tuning would

be indicatec when the monitored audio frequency reaches zero.

9054,/9055 3-2



[nput Signal Output Envelope

|

L

/

Sampling Waveform

Sampling Waveforms in 'TUNE' Condition Fig. 2.2b

Input Signal

Output Envelope

1

1

| |

! |

' [

)

i |
I

N A Ao e - 1 l\%____.l_ ______ A —

Mixer Qutput

| | l
| | | |

_ o

Sampling Waveform

Sampling Waveforms in "OFF-TUNE' Condition Fig. 2.2¢

9054/9055 3-3



Cali n

n

@G

)

i
10.7MHz.
Qutput

(%)

i

I

19-0517 !
— (mig 4 8)
ul o
3
1
|
' Dividers
— ‘
Pt
!
o
1 ;! |
o ! Channel S wning
10.7 MHz i (kHz)
o 10.7 MiHz
I - just

Smplified Block Diagram:

19-0516
or
19-0610
(Fig. 4.6)

Reference
Voltage

Calibration Function

Fast=Wa
Osci  ator
Unit

iset

1

J. 2.3



3.9 [f the transmitter channel spacing were 25kHz, it might be possible to detune the

transmitter by more than 12.5kHz; thus if instrument pulses at a frequency of
12.5kHz were used, more than one harmonic relationship would be possible, and the
transmitter might be tuned to an incorrect frequency. For this reason the instrument pulse
frequency is increased to 25kHz for tuning transmitters with 25kHz channel spacing and
50kHz for transmitters with 50kHz channel spacing. Thus to avoid the risk of "false” tuning
it is essential to select the correct channel spacing on the Function switch when carrying out
calibration. Fig.2.3 shows a simplified block diagram of a Calibrator such as the Type 9055,
the 2054 being similar except that it has fewer channel frequencies.

Sampling Pulse Generation

3.10 The output from the fast warm-up oscillator is applied to the divider assembly

which, under the control of the Function switch, produces the required range of
channel spacing frequencies (sampling rates). From the divider the selected sampling rate
signal is fed to the puise generator which shapes the sampling rate signal into very narrow
(less than 2 nanosecond) pulses which are applied to the Sampling Gate.

Audio Output and Meter Indication

3.1 The Sampling Gate output is filtered and amplified to extract the beat frequency
which is fed to the loudspeaker (or headphones if used). The gate output is also

fed via a peak detector to the meter which registers a deflection. When the input (trans-

mitter) frequency is an exact multiple of the sampling pulse frequency the audio indication

falls into the silent (zero beat) zone but the meter continues to indicate, and by tuning for

a very low beat frequency, permits very fine adjustment of the transmitter frequency, virtually

to the accuracy of the crystal reference; in this case better than 1 part in 107.

Receiver Calibration

3.12 This facility is available for receivers which use a 10.7 MHz intermediate

frequency (i.f.) and functions by the interaction of the following signals in the
receiver mixer stage:-

(@) A substitute "carrier” frequency obtained from the RECEIVER OUTPUT
socket on the Calibrator and applied to the receiver antenna socket.

(b)  The normal signal supplied internally by the receiver local oscillator
(v.f.o.}.

(¢} Anominal 10.7MHz crystal reference obtained from the Calibrator which
may be applied by loosely coupling a lead from the 10.7MHz OQUTPUT to
the i.f. section of the receiver.

[f the frequency of the mixer output due to signals (a) and {(b) does not coincide with the

frequency of (c), a beat note will be heard. The receiver local oscillator should then be
adjusted to obtain an audio null. The simple check procedure for the 10.7MHz crystal

9054,/9055 3-5



¢ - - Wehgire vary precise receiver calibration when operating

in et oL r - naitions.
3.13 . LrUTVER OUTPUT sockst offers a wide frequency spectrum obtained from
- - *  se’ nerator. Provided that the Function switch has been set to
the or . ¢ .. . sp .ing fraquency this spectrum will contain the correct r *. signal for
race v -« of channel spacing frequency is determined sy the some
conside.rtions as fo, fie... . calib  on. (para.?2.5).
Prio B0oof 00T T Maasu  ment
3.14 o F oo ¢ n measurem nt the 1coming modulated sigiu s mixed with
in Tt o1 ice signal or 1.5r wHz =75kHz which is derived from a stable
v g voscil (v f.o.). © out wt from the comparison (sampler) stage is
ac s ed " rox” © 150knz by mant | ning of the v.f.o. to obtain a peak reading
P O N £ e frequency signal which contains the f.m. waveform is then
Cfre ey aisc unc o the output from which is peak detected and the information
- oot i ol ak frequency deviation.
:“ U )
” -~ 1 an'-‘-
3.5 o .+t 0 a number of assemblies, most of which are ‘plug-in' for
e« © s ~ic 3. The 9054 and 9055 are so similar to each other that a common
te. aic .S . - ./ to both instruments, the only significant differences being
as | owse
(a) . v -up Oscillater Unit: the 9054 uses the SMHz Type 843 and the
g oz Tyme B4
(b) -1d Ref ce Voltage Assembly: in the 9055 additional compo-

.. Tt 2 ‘o cate- for the greater number of channels provided for in
. svument. (Fig 4.6).

e J .. 2soma diffe nces in the switch connections due to the different
~ v channels {\ 1 g.4.12, Fig.4.13).

S brs o N JON

Divid ~vn Re n- tage Assembly: 19 0516 and 19-0610

3.16 1 ¢ © . hesi 1soidal reference waveform from the fast warm-up
i'le is sczived ' 1 6 on the Divider and Reference Voltage Assembly

T o ! in o2, 7 2 positive half cycles of the a.c. voltage developed

055 on 7 - grounds the er 1 2r of Q2 via R7 and thus switches on the
U ... by Q2c .1its associated components,which provides division by
L ! ¢ -ains R7 at ground potential during the negative half cycles of the
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oscillator signal which allow Q3 to turn off. Thus Q3 ensures a complete shut-down of the
regenerative divider upon failure of the oscillator signal, thereby preventing the generation
of incorrect sampling frequencies. Note that the values of C4 and C5 differ in the 9055 due
to the higher oscillator frequency .

3.17 The divided signal is amplified in Q4 and fed to the transistor pump formed by

Q5, C7, D1 and C9, where o staircase voltage is developed across C9. The
regenerative pair Q6/Q7 form a voltage comparator which discharges C9 after two steps of
the staircase voltage and resets the transistor pump. The resulting pulse output from Q7 is at
one half the frequency of the input to Q4.

3.18 The output from Q7 is fed to two more pump dividers, Q%/Q10/Q11 and Q13/
Q14/Q15 with their associated components, which are arranged to provide a
choice of division ratios by the connection of suitable capacitor combinations. The required
division ratio is selected according to the "channel spacing” position of the Function switch
which selects the appropriate value of pump storage capacitance in each circuit. Referring
to Fig.4.6 it is seen that the additional “switched" capacitance is provided by C12, C17,
C18, C19 and C20. Of these, C12 and C19 are fitted only to the 9055 Calibrator to provide
the additional channel spacing facilities on that instrument. The relationship between pump
storage capacitors and division ratio for both 9054 and 9055 instruments is as follows:-

DIVIDER CIRCUIT SWITCHING

Pump Storage Divider Division Ratio |
Capacitor in Circuit Stage 9054 and 9055
C13 Q9%, Q10, QI £ 5
C12/13 = & (9055 only)
C21 Q13, Q14, QIS T 2
C21/C20 L4
C21/C19 1 6 (9055 only)
c21/C18 = 8
C21/C17 + 10
3.19 The output from the divider circuits is fed via amplifier Q16 and pin 5 to the

Sampler Assembly. (Fig.4.8), which is discussed under "Frequency Comparison .
The circuitry in the lower left of Fig.4.6 is concerned with the 'Offset’ facility and is
discussed in a later paragraph.
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ABLE7

FREQUENCY DIVISION DATA

Eil -+ nd Reference Voltage Assemblies 19~0516 and 19-0610

)Slfw-  Division Output Frequency Channel Spacing Storage
| ot Ratio T T Capacitors
ransistors 9054 2055 2054 %055 in Circuit
. _ |
T
Q2 5 1.0MHz 1.2MHz '
Q4/5/6/7 2 500kHz  600kHz
Q%/10/11 ‘ 100kHz ~ 120kHz C13
; 100k Hz | C12,C13
a13/14150 50kHz  60kHz 60 , C2i
50k Hz 50 50 - C12,C21
4 25kHz ~ 30kHz 25 30 C20,C21
25kHz 25 C12,C20,
i b Cc2l
b6 | 20kHz 20 C21,C19
i 8 | 12.5kHz | 15kHz 12.5 15 C21,C18
12.5kHz 12.5 Clz,C21,
ci8
i) 10kHz ~ 10kHz 10 10 C12,C21,
| c17

FREQL ~NCY COMPARISON
Samg wr and 17.7MHz Ass :mbly: 19-0517 (Fig. 4.8)

NOTE. The 10.7MHz oscillator circuit on this Assembly is for the purpose of
receiver alignment and has no part in the frequency comparison function,

3.20 u's. The Sampling Bridge is supplied simultaneously with the transmitter

sic w0l ond the pulse generater signal, but these differ in character according to
t  function selected. The transmitter signal which enters the Sampling Bridge via C1 is
unmodulat.d for the "calibration” process, but f.m. modulated for deviation measurement.
The sam  1g ra ~ signal in transformer T1 is obtained from the pulse generator D3, but the
'jve to 1 . se generator is either the channel spacing frequency from the divider (on
'Cc’ Lration' mode) or the v.f.o. signal (on TUNE and DEVIATION) according to the input
to the gate Q7-Q9.
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3.21 When switched to a 'channel spacing’ position the divided reference signal is
fed via the inverter Q9 and the 'gate’ Q8 to the pulse generator Q5/Q¢/D3.
cireuit around Q5 and Q6 forms a differentiating network to sharpen the edges of the
“ 1. this being followed by D3, a 'step recovery’ diode which produces current pulses in
1" . .:1 ratio transformer T1, these pulses being fed to the Sampling Bridge formed by DT,
D R7 and R8. The Sampling Bridge, which is the heart of the calibrator system, receives
negative pulses via Cé and positive pulses via C5 together with the transmitter signal via C1.
The arinciples of the sampling system have been discussed earlier in this chapter, but Fig.

7.4 below extends the discussion to the balanced bridge similar to that in the circuit of
Fig.4.8.

3.22 Referring to Fig.2.4 it can be seen that the charge on C depends upon the
frequency relationship between e, and e,. The charge flowing into C is the
algebraic sum of the charges that are due to both pulses. The charge level is modulated as
| fore, except that pulses which correspond with positive half cycles of &g charge C in one
« raction while pulses corresponding with negative half cycles charge C in the opposite
direction. Thus when ep and e; are not harmonically related, an a.c. envelope about ground
is developed across C. Conversely when e and ep are harmonically related a d.c. output
envelope is developed at C which may be either positive or negative or zero, depending
upon which point of eg corresponds with ep .

¢ CHARGES TO THIS POINT
+VE 4

e C DISCHARGING
p / VARIATION IN REVERSE BIAS OF D
e N /leau REVERSE B8IAS OF D1

.

APPLIED PULSES ep

| ////[jk:i;//
Y

FIXED REVERSE BIAS OF Dz

-VE VARIATICN IN REVERSE BIAS OF D2

(a) . to)

Fig. 2.4 Principle of the Balanced Comparison Bridge

9054,/9055 3-7



RN RE

feon

- #

o
N
- 9

1

i 1

4

1 — — rl

1is

AR EN

i N

- <Hz



Gz "By

L-¢

,ut

anHii gl

rate -
| Fi

Sampler &
10,7 Mz
Assembi
(Fig. 4.8)

Fulse
= erab .

2T

g- "0 4t

b

DEV | |
| \ TUNE  DEV Skhiz
TUNE ' < at
’ i N h Filter
"_'i'
i -
' %4 imli:
nator.
— 3.
‘ IO- i I '
' - )
’ ' Deviation Ranges ‘ :
| —
i DEV
100 kH i
— .. figh Pass _ B .
‘ “ilter Discriminator & Filter Assembly UNE

Simplified Bl 'k ‘agram
Frequzircy Deviativi ‘4 wsurement

L.S...

&
iheter Drive
Assembly

(Fig. 4.2)

Amp
Peak

Zatector

Fig. 2.5

¢

N eter

Y4 a5 O



b L o

N ou sut dISF C

o} Foeom ot

iation Mod ¢« D

3.%9 R
VRV
| 4 UNES r-/r) |
. | | |
e Ce
n ., depen’

3.31 This A

.‘Sl.

anc

(b)Y 1

The above points cot

9054,/9055

. ~omb

4 ‘ ‘iL;g:’*. is bl

e ~anys 1 )
b QL
SIS 5
t on th

N re
. zd to iz fo

‘-]r
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contror @ ma imum rexcing is obtained on the meter.

me-  tl - output from the Sampling Bridge passes through the

.. (..g.4.8) and via the Function switch to the 100kHz High-

Jon of these two filters provides, in effect, a pass
ouiput ozing fed to the peak detector and the

Inus maxin m meter reading is obtained when the

100kHz arr 350kHz.

 to 350kHz, |

n tt neter.

imin tor ...cuif_ (Fig.4.4)
n swi =l s set to the DEVIATION position the sampling bridge

- 350kHz .-F ... s fed hrough a notch filter, R15 117 and C12-

byv  ~ 1 uency, then to an amplifier Q5,

[he s "1 lses are then fed into a "pump tyza"

25, Q10, D" and ©26. The charge stored on C26 is

Jse .7 rate.

m th disc::minctor is fed through the buffer stage Q11, then

1o DFFSET/DE A NN switch which introduces attenuation in

- . of 3, 10 and 30kHz. From the OFFSET/

»sic is £ dvic the 5kHz low-pass filter to the peak detector and

t . i..di les true peak f.m. deviation and the audio tone can

3s).

518 (Fig.4.10)

s.. mbly cor.iains two distinct circuits, as follows:=

Hz ( iriable frequency oscillator Q1, whose function
ly been d r bed, togett ar with associarzd amplifiers Q4, Q5
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The 6.8V
supply is impec  ~t,

= voltage circuit Q3 and Q4. .ence is

wing circuits e a very stao

discrimincror stages (Fig.4.4).
). 7MHEz oscillator (Fig.«.8).
Jer {Fig.4.2).
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' significant in fault location.
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3.32 The highly accurate source for the channel spacing frequencies (sampling rates)
is @ Racal Fast Warm-Up Oscillator, a Type 843 operating at SMHz is fitted

in the 9054 and a Type 841 operating at 6MHz in the 9055. To permit calibration of certain

mid-band frequencies the oscillator frequency can be shifted (offset) by a fixed amount by

the application of an accurate preset voltage to the oscillator varactor diode tuning.

Offset Voltage

3.33 The preset "offset" voltage is provided by the stabilizer circuit Q17 and
associated potentiometers R47, R48 and R50 in the Divider and Reference

Voltage Assembly (Fig.4.6) and connected to the oscillator by the OFFSET/DEVIATION

switch in the OFFSET positions. Tables 1 and 2 in the Technical Specification tabulate

the extent of the frequency offset, and the associated error factors at the extreme ends of
the bands.

Oscillator Servicing

3.34 A serviceability check for the frequency standard oscillator is given in Chapter

4. However, the repair and catibration of these precision units requires
specialised equipment of equivalent or higher accuracy, and since the oscillator is a plug-
in unit designed for easy replacement, it is recommended that such servicing and re-calibration
be entrusted to Racal Instruments Ltd., or authorized agent. The fitting of a replacement
unit will ensure minimum 'down=time' on the instrument.

9054,/9055 3-13



CHAPT R 4

MAINTENANCE

o )l
4.1 “hiscl - co ains functional tests, and adjustment procedures, which will
a: ist in mai.taining satisfactory performance and serve as an aid to general
. i . iepe L osipply checks, it tests apply to both . Ly and
a.c. - h ' somet _ts, ' aver, the datc 'ii'ers between types 905« and 9055
and - --er should obse v the ¢ iate instructions. It is important that the tests are carried
0 ' _ . this chapter.
s ', recalibration of the instrument may be entrusted to the Service
| Re ! nstruments Ltd., or authorised agents, and this is strongly
L1 S t.on fren » standard oscillator unit, the accuracy of which is

itc  to instrument perl manc
.LJ'
4.2 . o :s.screws from the flange of the Front Panel Assembly.
1w the tvo drawbolts from the rear of the instrument.
(3) ¢ ¢ detach the power pack and centre section from the Front Panel Assembly.

(4)  When re-ussembling note that the two drawbolt apertures are offset from the

B - t incnrrect assembly of the power pack to the centre section.
ol I Y AT
Ko Function: Rating: Part No.:
) A.C, Power 0.5A (220V) 23-0004
RN Input 1A (110V) 23-0006
FS3 2.C, Fuse 1.5A 23~C007
PR . and FS2 ar= ~cessible externally at the rear of the instrument.

Access to FS3 is obtained by removing the power pack.
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TABLE 8
T T FQUIPMENT

[EST EQUIPMENT

SPECIFICATION

SUITABLE MODEL

Multimeter

. —

20 000 ohm/volt. AC/DC
0-250V D.C., 2% f.s.d.

with F.M.

V.H.F. Signal Generator

Range: 10MHz - 460MHz
Output: TmV - 100mV into 50 ohms

AVO Model 8

Marconi TF2008
or TF 10668

Modulation Meter (used
to check the F.M. signal
Generator)

Range: 3MHz - > 500MHz
Deviation 0-100kHz

Racal-Airmec 409

H.F. Signal Generator

Range: 30kHz - 15MHz
Output: TmV - 300mV

Racal-Airmec 201A
or 399

Oscilloscope
(general purpose)

Bandwidth: d.c. to > 10MHz
Sensitivity: approx. 50mV/cm

Tektronix 453

H.F., Millivoltmeter

0 to > 500MHz
TmV to 300mV

Racal-Airmec 301A

Universal Counter-Timer

Range: 10Hz - 10MHz
Sensitivity: 50mV a.c. input and
500mV d.c. input with + 5V offset

control .

Racal Type 2036 or
Type 9835.

D.C. Power Supply
(see para.4.5)

9 to 20V d.c., 500mA

Farnell L30BT

ACCESSORIES

Coaxial lead.
3ft (1 metre)
'T' Piece

Headphones

Extender Lead

Extender Board Assembly

50 ohms with BNC connector at
each end.

50 ohms B8NC with 50 chms

terminating pad.

High impedance

Supplied with the instrument

Available from Racal Insts.

Racal Part No.23-
Q061

Racal Accessery AS.

9054,/9055
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LJ’-V 1 V V V 7 .“\ 7|” \/

© .5 ! , «  tests in this chapter may be carried out using the instrument’s
b | ow  supply (see para's. 4.6 and 4.7). In paragraphs 4.17 and 4.18,
er, v ol .c.supply is called for, and this should be connected as follows:
(i) Remo : -~ -)wer pack.

(2) on e~ « .0V to 15V variable d.c. supply to the plug PL2 on the main chassis

©i e OWS:
(@) 1 1V (nominal) output from the d.c. supply unit to pins 3 and 7 on
oo t 2.
(b} 1.V connection from the d.c. supply unit to pins 1 and 5 on plug PL2.
hed . s uniias e oe used for the complete test procedure, the supply level should
besetto+...L . 1 | s otherwise stated.

PC 2Ry 7Y + 7K

y Po I A
4.6 " =ch to ECK BATTERY and ensure that the meter indication is not lower
.~ - of the rad wrea of the scale (nominal 12.5 volts). If the reading
isn . . .owe .1d of the red area new batteries must be fitted before carrying out any tests.
{ "y IR te
4.7 .., L "' . Mains Pack and centre section of the instrument case from the
e el Assembly.

7, WUsing ihe extends: lead connect socket SK2 on the Mains Pack to the plug PL2

on i “ hassis Assembly.

(3)  Ens 1 - the Mains Pack input links are correct for the local supply voltage.
(Chopter ¢ aara.2.1).

MMy O -k tk~t th- Eeaction switch is at OFF. Connect the instrument to the mains
suroly, and note that ‘ne power indicator lamp is illuminated.

(5) + 1 eplu ' at the rear of the main chassis, check that the voltage on the
linkzd pins 3 and 7 retative to OV (chassis) is between +12V and +15V.

REFEREN = 7v:C DY INTIAL ICK

} (1y < i Jnction switch to "50kHz" and allow the instrument fo warm up for
Css . 3 minutes.
;. Ser ¢ FSEl switch to OFF.
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4.9

(3) \ oscope between pin 16 anc OV on t... . "ye connector of the
Yo Lt Woltage Assembly. (This is more acccssible than pin T on the

h¢ ).

(4 re - the swing osc’llator frequency:-
. . .+ .5 MHz approx. ) Refer to para.4.13 for detailed
¢ " ....6MHz | ox, ) tests.

(5) kamove ' it uipment.

C

(1) Set the Function switch to the '10kHz' Channel Spacing position.

(:) ' 1 the Sampier and 10.7 MHz Assembly (19-0517) adjust potentiometer R12 (see
i T 7} for <+ minimum reading on the instrument meter.

INMEA™ B+ NTS

nen u 34 V,H.,F, Signal Generator with F, M,
[ v

(1) Set Function switch to TUNE.

(2) From the r + Signal Generator apply the following F.M. signal to the Input
socket:-

fr ency 100MHz,
- k' : deviation (£3%) at tkHz modulating frequency.
‘zenerator oulput level 50mV into 50 ohms.

(3) Ldju=i the © INING control for @ maximum reading on the instrument meter.

(4) Adjust the output level of the signal generator to bring the meter reading to the
b ginning of the red sector, at the same time checking the adjustment of the
INING control (see operation (3)) to maintain maximum meter reading, thus
compensating any frequency shift in the signal generator,

(5) At the input check with the electronic voltmeter that the signal generator
output level does not exceed 50mV into 50 ohms.

(6) Set the Function switch to DEVIATION and the DEVIATION switch to the "10kHz"

po:it -~ lheck that a clear audio tone is heard. If using the loudspecker furn
the \ J = control to minimum whilst carrying out operation (7).

{7) Adju the potentiometer R8 on p.c.b, 19-0514 (refer to Fig.2.7 at end of this
chi . r), for a meter reading of 10kHz,

4-4
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8) ¢ .. i . 'OLUME control and check that a variation in level cccurs in the
audio tone from ' loudspeaker.
(9)  Se -t on switch to TUNE.
(10)  Set tha FLM. Signal Generator to 20MHz with 3kHz Deviation and 1kHz
Mod  Lion.
() Y ... reic T ge  atorsignal applied, adjust the TUNING control for a
|
n m m=ter reading.
¢, o T e noswiteh V.2 .| and the DEVIATION switch to 3kHz.
“h ' that the meter reads 3kHz + 300Hz.
(13) Rep 1 c vions (9) to (12} ot a frequency of 20MHz and with TkHz modulation
bui . JEVIATION settings as in Table 9 below:-
TABLE ¢
,E siation Check
| — — e — T -
Sugnw . Gen ., tion ‘ OFTFSET/D.E}/IA..ON TOLERANCE
Devi- $ o switch position
. ‘ 10kHz + 500Hz
1o 30kHz +1.5kHz
20k & 30kHz +1.5kHz
L Rep.  operations (9) to (13) and Table ¢ at the following input frequenacies:~
{a) 100MHz.
(b) 4601 z.
.. :ck tl t the deviation measured is within the limits specified in operation
(.2) 2.
SENS V' T K_
4 Equipment Requ ed. V.H.F. Signal Generator 300kHz - 460MH:z.
(1} Set the Function switch to:-

9054,/9055

50kHz on Type 9054
60kHz on Type 9055
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(2)  From the V.H.F. signal generator apply a signal of 300.5kHz, CW, to the
Input socket.

(3)  Increase the signal level until the instrument meter indicates full~scale deflection.
At this point check that the signal generator output does not exceed S0mV r.m.s.
into 50 ohms. Also note that an audio tone is heard from the loudspeaker.

(4)  Rotate the Function switch through all the “Channel Spacing” positions down
to "10kHz" and check that the meter reading remains in the red sector.

(5)  Set the Function switch to "50kHz".
(6)  Apply an input signal of 460MHz, CW, from the signal generator.

{7)  Check that the meter indicates in the red sector with an input signal level not

exceeding 50mV r.m.s. It will be necessary to fine tune the signal generator
to achieve a maximum reading.

CHANNEL SPACING CHECK

4.12 Equipment required: H.F. Signal Generator.

Procedure

(T)  Set the signal generator to the fraquencies given inTable 100r 11 below, with an
output level of approximately 50mV r.m.s. into 50 ohms.

(2)  Apply the signal to the Input socket and listen on the loudspeaker for a 'beat

frequency' of 500Hz for each applied frequency and Channel Spacing in Table
10 (Type 9054) or Table 11 (Type 9055).

NOTE 1: '0' indicates that a constant 500Hz beat note should be heard.
'X" indicates an off-tune’ condition. A beat note may, or may not, be

heard, but will in any case differ markedly from 500Hz.

NOTE 2: if satisfactory results are not obtained when carrying out the tests in
Table 10 or 11 refer to the divider alignment check in para. 4.17,

9054,/9055
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FREQUENCY STANDARD CALIBRATION AND OFFSET ADJUSTMENT

Oscillator Frequency Calibration

CAUTION:

4.13

Allow a warm-up period of at least 5 minutes before making any osciltator
adjustments.

Equipment required: (a) Oscilloscope.

(b) TMHz Frequency Standard.

Procedure

Set the Function switch to "50kHz" and the OFFSET/DEVIATION switch to OFF.

Connect the oscilloscope to pin 16 and OV on the edge connector socket of the
Divider and Ref. Voltage Assembly .

Trigger the oscilloscope externally from an external frequency standard which
has an accuracy of not less than + 2 parts in 108,

Adjust the oscillator "Fine" tuning control via the aperture in the oscillator
case (see Fig.2.7) to display a near stationary trace of 5SMHz (Type 9054) or
6MHz (Type 9055). Check that less than one cycle of the displayed waveform
passes a fixed mark on the oscilloscope tube in 10 seconds; this will indicate
that the accuracy is within + 2 parts in 108.

If, in the previous operation, the SMHz (or 6MHz} frequency cannot be tuned
by the 'Fine' tuning control, or if obtainable only with the control very close
to either extremity of its adjustment, proceed as follows:

(i)  Set the oscillator "Fine" tuning control to its central position.

(ii)  Adjust the adjacent 'Coarse' tuning control as close as possible to SMHz

(Type 9054) or 6MHz (Type 9055).

(iii} Repeat the ‘Fine' tuning operation as in (4) above.

Offset Frequency Adjustment

4.14

{2)

9054 /9055

Equipment required: Digital Frequency Meter (counter).

Procedure

After a five~minute warm~up period connect a digital counter to pin 16 on the
Divider and Reference Voltage Assembly, and to OV (chassis).

Refer to Table 12 (Type 9054) or Table 13 (Type 9055) and check the
oscillator frequency in each position of the OFFSET switch. if necessary adjust

4-8
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9054,/9055

- ention 5 on the Divider and Reference Voltage Assembly to obtain the
requr 2d uitset frequencies according to the appropriate Table.

TABLE 2
Offcat Frequency Adjustment: Type 9054

v SSE FREQUENCY (Hz)
SWEH Lo LET (+1 digit) ADJUSTMENT
" 5.000.000 on osc. unit
I 5.000.293.4 Ro0  On Assembly
2 5.000.224 .1 R48  19-0610
TABLE .3
Offset Frequency Adjustment: Type 9055
or T FREQUENCY (Hz)
|7 SV, HSET (+1 digit) ADJUSTMENT
OFF 6.000.000 Cn osc. unit
] 6.000.197.8 RSO
. On Assembly
2 6.000.195.2 R48 19-0516
3 5.999.806.0 R47
0. w2z Ol _._UTEH':C_K
NOTZ: A simple check on the 10.7MHz frequency, without use of instruments, is given
i~ _‘Jur0.2.8.
4.15 Feo st ~uired:  Digital Frequency Meter

Electronic Millivoltmeter
'T' piece and 50 ohm termination.

Procedure

Connect the 50 ohm input electronic voltmeter to the 10.7MHz OUTPUT socket
using ¢ L NC-to-BNC coaxial lead.

Check that the output is 50mV + 10mV.




(3)  Disconnect the electronic voltmeter, fit a 'T" piece and 50 ohm termination to
the coaxial lead, and connect a digital frequency meter.

(4)  Check that the output frequency is 10.7MHz + 10Hz. If necessary adjust the
"10.7MHz ADJIUST" control via the front panel aperture to obtain this readout.

"RECEIVER OUTPUT" CHECK

4.16 Equipment required: Electronic Millivolimeter.

Procedure

(1Y Connect the 50 ohm electronic millivoltmeter to the "RECEIVER QUTPUT"
socket, using the BNC-to-BNC coaxial lead.

(2)  Check that the output reading is not less than 5mV r.m.s.
{(3) Rotate the Function switch to the remaining "CHANNEL SPACING " positions

in sequence and check that the millivoltmeter readings increase progressively
until at the "50kHz"™ position the reading is approximately 20mV r.m.s.

SUPPLEMENTARY ALIGNMENT PROCEDURES

DIVIDER AND REFERENCE VOLTAGE ASSEMBLY (19-0516 or 19-0610)

4.17 Equipment required: (a) Oscilloscope
(b) Digital Universal Counter.

Procedure
(1) Mount the p.c.b. Assembly in the instrument on an Extender Board.
(2)  Set the Function switch to the '50kHz' Channel Spacing.

(8)  Using an oscilloscope check for an approximately sinusoidal waveform atithe
junction of R10/R1T. If necessary adjust the core of 12 to lock the displayed
waveform.

(4)  Compare the frequency at C2 with that at R10/R11 and verify that division
by five is obtained, as follows:-

2054 9055

_C;?_ RT1O/R11 2 R10/R11
5MHz TMHz S5MHz 1.2MHz

9054,/9055 4-10



(13)

Short- i1 20 't resistor R1 and check that all signals at R10/R11 cease. Remove
the shor: circuit across R1.

is onnact e p.c.b. Assembly from the extender board and fit the Assembly
into tk . astrument.

Conne . ¢ 'igital Universal Counter between pin 5 (output) of the 19-051¢/
1906 ) e 2 connector and chassis (0V).

© +he © terto 'Fr vancy” measurement and "0.1 second” gate time.

- .. the Counter input offset control to "5V " and select "D.C." operation.

Set th . .nstrument Function switch to the highest frequency channel spacing
pos on and check that the frequency displayed on the counter corresponds with
the se cted channel spacing frequency .

With  variable d.c. supply connected (see para.4.5) vary the power supply
voltage over the range 10V to 15V and check that the counter reading does not

chunge.

Repeat operations (10) and (11) in all the remaining "Channel Spacing"” positions
of the Function switch.

Set the Function switch to OFF and disconnect the test equipment.

V.F.u. ¢1d Vo age St ilizer Assembly 19-0518

4.18
(2)
(3)
4.19
(M)
(2)
(3)

9054,/9055

Volta-e S ailizer Check
Set the Function Switch to the 10kHz channel.

With @ multimeter measure the voltage between pin 3 on the p.c.b. edge
connector and chassis (OV). The reading should be between 6.1 and 7.6V.

W .1 a variable d.c. power supply connected (see para.4.5) vary the supply
over the “wrnge 10V to 15V and check that the reading in (2) does not vary by
more than + 0.1V,

Vo L T eck (19-0518)

Set the Function switch to TUNE.

Cot =ci e oscilloscope between pin 5 of the p.c.b. and chassis (OV).

Ve ify ' :he output waveform is approximately sinusoidal with frequency and
v ~litud approximately 1.5MHz and 5V peak-to-peak .

4-11



9054,/9055

Set the Function switch to DEVIATION and check that the output in (3) is
maintained.

Rotate the Function switch through all the 'Channel Spacing' positions and check
that no signal exists. :

Disconnect the oscilloscope and connect the same pin 5 and OV to the A.C.
input of the Universal Counter.

Set the Function switch to TUNE and rotate the TUNING control, at the same

time checking that the V.F.QO. nominal 1.5MHz output is capable of variation
by +75kHz approximately. (From 1.425MHz to 1.575MHz on the Counter).

4-12
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WOH2047

A

Divider & Reference Voltage Assembly R50 — _
19-0516 (Type 9055 only) R48 — Discriminator & Filter Assembly 19-0515
19-0610 (Type 9054 only) R4T — {Fig. 4'4)

Fig. 4:6

Check Battery Assembly 19-0518
(Fig. 4-11)
R8

Loudspeaker & Meter Drive
Assembly 19-0514

Sampler & 10-7MHz

Assembly 19-0517
Fig. 4-8

Diode D20 (Underside)

Power Connector PL2

C36

Fast Warm Up Oscillator Unit
V.EO. & Voltage Stabilizer

Assembly 19-0518
Fig. 410

Coarse

Oscillator Alignment

Fine

NOTE: RA47 Fitted in 9055 only.

Service View (Main Chassis) Types 9054 & 9055 Fig. 27



ORDERING OF SPARE PARTS LIST

To be assured of satisfactory service when ordering replacement parts,
the customer is requested to include the following information.

(a) Instrument type and serial number.

(b) The type reference of the Assembly in which the particular
item is located (for example, "19-0514"),

(c) The Racal Part number and circuit reference of each item
being ordered.

It should be noted that a minimum charge of £5 sterling is applicable
to all orders.

The name of the manufacturer (Vendor) quoted in the right-hand column
of the Parts List is for general information only. Racal Instruments
Limited, reserves the right to supply an equivalent or improved part

by another manufacturer, if necessary.



CHAPTER_S

CONTENTS

Case Assembly

Mains Pack Assembly

Switch Assembly (Offset/Deviation)

Front Mounting (Main Chassis) Panel Assembly (9054)
Front Mounting (Main Chassis) Panel Assembly (9055)
Electronic Supply Assembly

Loudspeaker and Meter Drive Assembly

Discriminator and Filter Assembly

Divider and Reference Voltage Assembly (9055)
Sampler and 10.7MHz Assembly

V.F.O. and Voltage Stabiliser Assembly

Check Battery Board Assembly

Divider and Reference Voltage Assembly (9054)

NOTES

Replacement Resistors

The Erie Type 15 composition resistor which has 0.4 inch (10mm) lead
spacing may be replaced by the Mullard Type CR16 carbon film type.
In cases where the printed circuit board has resistor mounting holes
with 0.5 inch (12.5mm) spacing, the recommended replacement
resistor is the Mullard CR25, 330mW, carbon film type. The Mullard
CR25 may also replace those % watt, 5% metal oxide resistors which

have 0.5 inch hole spacing.

9054,/9055
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11-0152 ....... 5-2
11-0156 ....... 5-2
11-0699 ....... 5-2
11-0711 ... 5-2
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Tol . Component

Cion Rat . % Value References Manufacturer
CASE ASSEMBLY: 11-0152
-uselink 1.5A FS3 ( Bulgin F270

( Beswick TDC13 or
( Bussman (USA) GMA

w050 Socket B-way 5K3 McMurdo R38

MAINS PACK ASSEMBLY: 11-0156

4 Electronic Supply Assembly (See parts list 19-0114) Racal Insts.

/.. Transformer Assembly T3 Racal Insts.
-1 o0 Electrolytic 25V 3,300p C34,C35 Mullard 071-16332

v tus o« 0.5A(220V) FST, FS2 Bulgin F270

23-006  ius Ak TA (110V) Bulgin F270

46  <eceptaci ale
3 pin-mains connector PL2 Bulgin P42%
o “ower lead Assembly Racal Insts.

SWITCH ASSEMBLY: 11-0699

Such
. 1 .dge: OFFSET/DEVIATION SB N.5.F. MLA.8
A
- : Oxide I 2 10k [R1,IR3 Erie MO4
‘ | Oxide % 2 6.8k [R2 Erie M0O4
‘ v Oxide 1 2 3.3k R4 Erie MO4

€T OUNTING PANEL ASSEMBUES: 11-0711 (9054) AND 11-0715 (9055)
(Main Chassis)

v TS

7 + " hle 'Volume” Tk R5 Plessey MHI 404/8/02652
" Vauricble "10.7MHz Adjust” 10k Ré Electrosil MT.21.P
¢ citors
09 Lo . lytic 25V 250y C36 Waycom Printifyt 1
’ "1t aing” 0-50p C37 Jackson C.804

i 5
" Mod.. 9054 the Racal Oscillator 843 is fitted as standard and the type 9413

osciilator is available as alternative. In model 9055 the oscillator 841 is standard
vt

Type 9411 os alternative.

VAR 5~2



Part No. Tol. Component

Description Rat. o, Value References Manufacturer
11-0711 and 11-0715 {continued)

Diode ,
22-1602 Silicon, 100V, 1A D20 P.T.T. IN 4002

Miscellaneous

Oscillator Type 843: 5MHz (Type 9054 only) Racal Insts.

Oscillator Type 841: 6MHz (Type 9055 only) Racal Insts.
11-0699 Switch Assembly SB (See separate parts list) Racal Insts.
17-0048 Switch SA {Function switch $054) Racal Insts.
17-0049  Switch SA (Function switch 9055) Racal Insts.
23-1016 Lamp Holder Bulgin D972/11100/Red
23-3051  Plug 8-way PL2 McMurdo RP8
23-3074 Valve Base B7G p.c.b. mounting Carr. Fastener
23-3143  Jack Socket JK1 Rendar MJ.PS.600
23-5124 Edge Connector Carr. Fastener
23-9060 Loudspeaker LSt Impecton Hokutone
26-3007 Lamp LP1 Thorn Bendix L1343

ELECTRONIC SUPPLY ASSEMBLY: 19-0114

Resistors Volts
20-3151 Metal Oxide 3 5 150 R55 Erie MO5
20-0472 Composition 1/100 10 4.7k R76 Erie 15

D% " e Tronsistor
22-1602  Silicon D17,D18 1.T.T. IN.4002
20-1006  Silicon D19 M.C.P. MGD72
22-6011  Silicon:npn Q20 Fairchild 540250

9054,/9055 5-3



Re:

20

20

61 bon n

Rat,

1/3

1/3
s
i/3
1/3

1/3
1/9
3

1/

1/3
1/3
1/3
1/3
1/3

10V
10V

15V
20V

16V
12V

8.2V

Tol.

Component

% Value References Manufacturer
--PEKER/ N D, :TER DRIVE ASSEMBLY: 19-0.  (lssue 4)
5 560 R1,R13,RI1%,
R23,R24,R26 Mu " oR25
nom 5 3.% R2 Mui -d CR25
n o oan 5 100 R3 Mu - "R25
‘on . 5 3.3k R4,R16 Mul' ' IR25
bon . 5 1k R5,R12,R25,
R27 Mu. 1 R25
n 5 1k Ré6 Mu d P25
' n. m 5 2.2 R7 Mu. dC.7°3
- 1k R8 Mo 3t nite 82.150ppm
m 5 1.5 RS Muliard ¢:R25
ilm 5 5,6k RI10,R14,R17,
R20 Mu ' d CR25
i fon . m 5 10 R11 Mu d N25
o n 1 5 22k R15,R18 Mul 125
7 v on 1 5 27k R21 Mul rd CR25
o " 5 22 R22 M ." dCR25
! 1 ~10+50 200y (I Muilard C426/AR/D200
Elect, & o 10+50 125, €2,C3,C5,
C6,C7,Ci5 M %, AR/ 25
25 77000 C4 " 583 K707
n H c8 Jnion Carbide K1J15
W fum Ou c10,C . Cl1°,
-4 T TA L.10/25
rolytic B 1L TR oo d C426/AR/L0 15
. vz l C o 3 Murata DD.6CT.BC 7
I Dl Hughe: ., D 870
> L %eg D7 ) BZ - B8~CBV2
St n D3, D4, D5,
Dé T IN4 49
a ¢ n 1 ,Q2, QS,
- d 1109
n on ) 4, Q6 Mota.o” "~ N.4 5
S on:r Q7 Mu B 5
s f
, —

Motorola MF: 6050
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Fot I

20~2332
20-0473
20-0332
20-0101
20-0392
20-2472
20-2223
20-2221
20-2560
20-0103
20-0273
20-0152
20~2100
20-0102
20-0470
20-0223
20-0104
20-0222
20-2473
20-0472
20-0272

21-1002
21-3549
21-3547
21-3548

21-1616

21-2646
21-1546
21-2598
21-1528
21-2644
21-2587
21-1003

9054 /9055

Description Rat. T;;I " Value Component Manufacturer
o References
DISCRIMINATOR AND FILTER ASSEMBLY: 19-0515
Resistors
Metal Oxide 3 5 3.3k R1,R2,R6 Erie M0O4
Composition /10 10 47k R3,R4 Erie 15
Composition 1/10 10 3.3k R5,R12,R20 Erie 15
Composition /100 10 100 R7,R14,R33 Erie 15
Composition 1/10 10 3.9k R8,R13 Erie 15
Metal Oxide % 5 47k R Erie M04
Metal Oxide X 5 22k R1Q,R11 Erie M0O4
Metal Oxide 3 5 220 R15,R16 Erie MO4
Metal Oxide 1 5 56 R17 Erie MO4
Composition 1/10 10 10k R18,R19,R22,R29 Erie 15
Composition 1/10 10 27k R21 Erie 15
Composition /10 10 1.5k R23 Erie 15
Metal Oxide 1/3 5 10 R24,R31 Mullard CR25
Composition 1/10 10 Tk R25,R26,R30,R32 Erie 15
Composition 1/10 10 47 R27,R41 Erie 15
Composition 1/10 10 22k R28 Erie 15
Composition /10 10 100k R34,R39 Erie 15
Composition /16 10 2.2k R35 Erie 15
Metal Oxide % 5 47k R34 Erie MO4
Composition 1/10 10 4.7k R37,R38 Erie 15
Composition 1/100 10 2.7k R40 Erie 15
Capacitors
Tantalum 25V 20 10p C1,C3,C10,C19,
C22,C29,C30 1.T.T. TAG 10/25
Polystyrene 30V 5 0168y C2 Suflex HS.0.0168/5-
10/30
Polystyrene 30V 5 3900p C4 Suflex HS.3900/5-
10/30
Polystyrene 30V 5 8200p C5 Suflex HS.8200/5-
10,/30
Ceramic 12V 20 0. 1p C6,C9,C15,C16,
C18,C20,C23,C24,
C27,C28 Murata D.D.600.BC .12
Silver Mica 350V 2 180p C7,C8 Lemco MS.611/M
Ceramic 18V +50-25 .022% Cl11 Erie 831/T/18V
Silver Mica 350V 2 680p  C12,C13,Cl4 Lemco MS.611/M/R/G
Ceramic 10 470p C17,C21 Erie 831
Silver Mica 350V 20 100p C25 Lemco MS.611/M
Silver Mica 350V 2 4700  C26 Lemeco MS.611/M/R/G
Tantalum 10v 20 15p C31,C32 [.T.T. TAG 15/10
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.2 1029

22-6009

-
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N

]

6010
6041
N7
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20

20

"0
2

20
20
20
20
26

20
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20
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7057

-Oé "y

G o3

-

J3
132
-0102

01
v 77
027

821

72

0330

~010C

G4/
0681
Lo
372
2391

Tol . Valuve Component

Description Rat. % References Manufacturer
19-0515 (continued)
Jic! )
Silicon DI 1N 4149
K nistors
e npn Q],QB FGl[‘ChI]d 2N.4]24
Sil con; pinp Q2,Q4 Fairchild 2N .4126
S...con: npn Q5,Qll Mullard BC.109
',‘Ulcon: npn Q6,Q8,Q%, Q10 Mullard 2N, 2349
S - Q7 Transitron TES.014
_In< stor
ductor Assembly 15C,H L1 Racal Insts.
" JFR AE!’) VOLTAGE REFERENCE ASSEMBLY: 19-0516
(t_i_ffed on Type 9055)
Resistors Watts
Composition 110 10 2.2 R1,R7,R18,R19,
R31,R32,R40 Erie 15
Composition /10 10 15k R2 Erie 135
Composition 1/10 10 150 R3 Erie 15
- omposition 1/10 10 10k R4,R8 Erie 15
Lomposition /10 10 3.3k RS Erie 15
omposition /10 10 1k R&,R1T,R12,R14,
R24,R35,R36 Erie 15
Metal Oxide 1/4 5 100 RS Erie MO4
Composition 1/10 10 4.7k R10,R17,R30 Erie 15
Composition 1/10 10 270 RT3 Erie 15
Met = xide % 5 820 R15,R28,R37 Erie MO4
Metal «ixide % 5 4.7k R16,R29,R38 Erie M04
Composi ion 1/10 10 33 R20,R33 Erie 15
. omposition 1/10 10 10 R21,R23,R25,
R26,R27 Erie 15
Composition 1/10 10 470 R22,R34 Erie 15
Composition /10 10 680 R39 Erie 15
et Oxide % 5 22 R41 Frie MO4
Met il .»''a 3 5 1.8k R42,R43 Erie MO4
Met ' 1ixi e 1 5 3.%k R44 Erie MO4
Met ' Uxide X 5 390 R45 Erie MO4
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Part No. Description Rat. ];O]' Value Component Manufacturer
%o References
19-0516 (Continued)
Resistors Watt
20-2103  Metal Oxide ¥ 5 10k R44,R49,R51 Erie M0O4
20-7004  Variable 3 10k R47,R48,R50 Morganite 82,150 ppm
Capacitors
21-1002  Tantalum 25V 20 10p C1,C8,C14,C22
C24 I.T.T. TAG 10/25
21-1545 Ceramic 25V +50-25 0.01p  C2,C3,C6,C10,
Cl15 Erie 831/T/25V
21-2587 Silver Mica /07 2 470p C4,C13 [.T.T. 454-LWA-73
21-2592 Silver Mica 350V 2 150p C5 I.T.T, 454-LWA-73
21-2586  Silver Mica 350v 2 220p C12 I.T.7. 454-LWA-73
21-2585 Silver Mica 350v 2 124p c7 [.T.T. 454-LWA-73
21-2584  Silver Mica 350v 2 ?8p C9 PLT.T. 454-LWA-73
21-2645  Silver Mica 350V 2 120p cn Lemco MS 611 M
21-2588 Silver Mica 350V 2 1000p C16,C21 I.T.T. 454-LWA-74
21-2648 Silver Mica 350V 2 9200p C17 Lemco MS 611/M
21-2591  Silver Mica 350V ] 6800p C18 1.T.T. 454-LWA-76
21-2590 Silver Mica 350V 2 4150p C19 I.T.T, 454-LWA-75
21-1616 Ceramic 12V C.lp C23 Murata D.D.600.BC .12
Diodes
22-1029 Silicon D1-D10 Texas 1IN 4149
22-1810 Voltage Regulator 6.2V 5 400mwW D11 Mullard BZY 88-C5Vé
Transistors
22-6010  Silicon: pnp Q1,Q4,Q6, A8,
Q10,Q12,Q14, Q17 Fairchild 2N .4126
22-6009  Silicon: npn Q2,Q3,Q5,Q7,
Q9,Q11,Q13,
Q15,Q16 Fairchild 2N .4124
Inductor
23-7058 Wirewound 10% 33uH L1 Cambion 3640/57/2
17-4035 Variable L2 Racal Insts.
9054,/9055 5-7
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. T;I " Value gomponem‘ Manufacturer
A eferences
_S_AMPLER AND 10MHz ASSEMRBLY: 19-0517
Watts
;) 5 51 R1,R34 Erie MO4
s 5 100 R2 Erie MO4
1 5 4.7k R3,R4,R5,Ré,
R7,R8,R15,R16 Erie M0O4
| 5 560 R9,R28 Erie M04
i/10 10 T0OM R10,R11 Erie 15
3 Tk R12 Morganite 82, 150 ppm
1 5 2.2k R13, R47 Erie M0O4
e 5 Tk R14,R42 Erie M04
¥ 5 3.3k R17,R18,R20 Erie M04
¥ 5 3.9 R19,R22 Erie M0O4
1/10 10 47 R25, R40
R48,R54 Erie 15
1/10 10 270 R23, R4é Erie 15
/1010 1k R24,R35,R50 Erie 15
/1010 100 R26,R27,R29 Erie 15
} 5 1.2k R30 Erie M0O4
¥ 5 47 R31 Erie M04
I 5 180 . R32 Erie MO4
. 5 56 R33 Erie M04
/10 10 3.3k R3é Erie 15
/10 10 10k R37,R38 Erie 15
/10 10 100k  R39 Erie 15
1/10 10 1.5k R41,R49 Erie 15
x 5 82k R43 Electrosil TR4
B 5 22k R44,R45 Erie M04
/10 10 22k R51,R52 Erie 15
i .
2 2 B s M cros
12V 0.1y CI1,C29,C33 Murata DO .600.BC12
V200 10y C2,C8,C12,C15,
C17,C19,C21,
C23,C25 |.T.T. TAG 10/25
20 1000p C3,C4,C30,C34  Erie 831,K350081
10 10p C5,C6,C20,C22  Er 2831 .NPO
100V 20 0.1y C7 C T, FMA 0.1.M100
10 270p C?,C10,C14,C16  Erie 831.N4700
10 48p Cl1 Frie 831.N2200
/ +50-25 .0lp C18 Frie 831/T/25V
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Tol. Value Component

Part . Description Rat. % References Manufacturer
19-0517 (continued)
Capacitors
21-2640 Silver Mica 350V 2 12p C26 Lemco MS/611M
21-2589 Silver Mica 200V 2 2,200p C27 Lemco MS.611/M/R/G
21-2586 Silver Mica 2 220p C28 Lemco MS.611/M/R/G
21-1536 Ceramic 25 2,200p C31 Erie 831.K7004
21-1000 Tantalum 16V 20 3.3p  C32 I.T.T. TAG 3.3/16
Diodes
22-1033 Hot Carrier: maiched pair D1, D2 H-Packard HP.5082.2912
22-1045 Step Recovery Diode D3 H-Packard HP.5082.0180
22-102% Silicon D4,D7 [.T.T. IN 4149
22-1038 Silicon: varicap Dé Motorola MV 1634
Transistors
22-6101 N Channel FET (Pinch off -1.5V
to -3.0V) Q1 Siliconex W.300A
22-6009 Silicon: npn Q2,Q3,Q10,
Q1, Q12,13 Fairchild 2N .4124
22-6010  Silicon: pnp Q4 Fairchild 2N .4126
22-6058  Silicon: pnp Q5 Transitron TES.014
22-6017  Silicon: npn Q6, Q7,Q8, Q9 Mullard 2N .236¢9
Miscellaneous
17-2019  Crystal 10.7MHz XL Racal Insts.
17-4036  Transformer Assembly T Racal Insts.
23-8000 Ferrite Bead FX1 Mullard FX1242
V.F.O. and VOLTAGE STABILIZER ASSEMBLY: 19-0518
Resistors
20-2152 Metal Oxide % 5 1.5k Rl Erie MO4
20-2561 Metal Oxide I 5 560 R2 Erie MO4
20-2681 Composition 1/10 10 680 R3 Erie 15
20-0223 Composition /100 10 22 R4 Erie 15
20-0103  Composition /100 10 10k R5,RT1 Erie 15
20-2821 Metal Oxide 3 5 820 RS Erie M0O4
9054 /9055 5-9




Tol . Valve Component

AU Rat. % References Manufacturer
19-0518 (continued)
' omposition 110 10 1.5k R7,R14 Erie 15
. Okxide i 5 1.8k R8 Erie M04
I | Oxide I 5 270 RS Erie M04
posi 1/10 10 33k R10 Erie 15
(  posi “on /100 10 2.2k R12 Erie 15
« omposition 1/10 10 100 R13 Erie 15
Co Hosition 1/10 10 220 R15 Erie 15
(o position /10 10 680 R16 Erie 15
- sition 1/10 10 470 R17 Erie 15
{ . »os. on 1/10 10 56 R18 Erie 15
o | 1/710 10 1.2k R19 Erie 15
Loeos
Sii, . Mica 350V 2 68p C2 Lemco MS 611/M
. i 12V 20 0.1p C6,C9,C10,C11 Murata DD .600.BC .12
$lver Mica 350v 2 2700p C4,C5 Lemco MS 611/M
ic 25V +50-25 .01p C8,C12 Erie 831/1/25V
i< -alum 25V 200 10y C13 |.T.T. TAG 10/25
: wlator: 9.1V DI Mullard BZY 88-C9V1
N D2 FLT.T. IN.4149
‘'« :Regulator: 5.6V D3 Mullard BZY 88-C5Vé
2 Re_  tor: 6.2V D4 Mullard BZY 88-CéV?2
3
S T Q1 Mullard BC109
Co Q2,Q3 Mullard 2N 2369
S0 Q4,Q5 Fairchild 2N .4124
' ) Q6 Fairchild 2N.4126
il Assambly L1 Racal Insts.



> " No. Description Rat. IO]' Value Clomponenf Manufacturer
%o References
CHECK BATTERY ASSEMBLY: 19-0519

Re istors
20405 Metal Oxide % 1 150k RI Erie M04
20-4650  Metal Oxide ] 5 180 R2 Erie MO6
20-3390 Metal Oxide 3 5 39 R3 Erie MO5

DIVIDER AND REFERENCE VOLTAGE ASSEMBLY: 19-0610
(Fitted in Type 9054)

Components fitted in Assembly 19-0610 are the same as those in Assembly

19-0516 except for the following:

Resistors

R21,R26,R46 and R47 are not fitted in the 19-0610.

R42 is 3.9k, Part No. 20-2392 Erie M04

R49 is 5.6k, Part No. 20-2562 Erie MO4

Capacitors

C12 and C19 are not fitted in the 19-0610.

C4 is 680p, Part No. 21-2598. Silver Mica 2% . ILT.T. 454-LWA-74

C5 is 220p, Part No. 21-2586. Silver Mica 2%. .T.T, 454-LWA-73
9054 /9055

5-11
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SECTION_4

LIST OF CIRCUIT DIAGRAMS AND LAYOUTS

Fig. No. Title Assembly Ref. No.
4,1 Layout: Meter Drive and L.S, Assembly ......... .. 19-0514
4.2 Circuit: Meter Drive and L, S, Assembly ........... 19-0514
4.3 Layouf: Discriminator and Filter Assembly ......... 19-0515
4. 4 Circuit: DIscriminator and Filter Assembly ......... 19-0515
4.5 Layout: Divider & Reference Voltage Assemblies.... 19-0516 &

19-0610
4.5 Circuit: Divider & Reference Voltage Assemblies ... 19-~0516 &

19-0610
o7 Layout: Sampler and 10.7 MHz Assembly.......... 19-0517
4.8 Cireuit: Sampler and 10.7 MHz Assembly ......... 19-0517

4.9 Layout: V.F, Q. and Veltage Stabilizer Assembly ., 19-0518

+.10 Circuit: V. F. O, and Voltage Stabilizer Assembly ., 19-0518

4. Circuitand Layout: Check Battery Assembly........ 19-0519
2 Block Interconnection Diagram: Type 9054

ey Block Interconnection Diagram: Type 92055

9054,/9055
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Layout : Divider and |..% . n -
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NOTE : THE FOLLOWING ARE NOT FITTED IN RC.B. 19-0610
(CALIBRATOR 9054) R21,R26, R46, R47, C9, C12

. ven lies
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RACAL INSTRUMEINTS October 1972

V.H.F. & U.H.F, CALIBRATORS 9054/9055

AMENDMEINTS

CIRCUIT DIAGRA MS
Fig. 4.4 Discriminator ond Filter Asserbly 19-0515

(1) A Ferrite Bead (reference X1) is fitted to the emitter of Q1 and also (X2) to the
emitter of G:3.

(2) R23 is changed to 2.7 kQ
(3) R30is changad to 2.2k0
(4) R34 is changed to 15k

(5) C31 is chenged to .01uF

(6) The supply end of R3 is disconnected from 412V and connected instead to the &.8V
rail. (edge connactor pin 5).

Fig. 4.8 Sanpler and 10.7 MHz Assembly 19-0517

(1) A Ferrite Bead (reference X1) is fitted to the emitter of C:Z also to the emitter of
G3 (X2) and collector of Q13 (X3).

(2) R11 is changed to 4.7 MO
(3) CE€ is changed to 0.1uF

(4) An odditional copacitor (C35, tantalum, 104) is fitted, positive to the junction
R21/C12 and negative to the junction CE/R1T.

Parts List

Page 5-5
(1) Under Resistors change R23 to 2.7k, Part No. 20-0272
(2) Add R34, 15k, Part No. 20-2153, JW, 59 Carbon Filn:
(3) Under “Capacitors” delete C31 from Part No. 21-1003
(4) Insert new details, C31, as follows:
"21-1545 Ceramic 25V +50 -25% .01y C31 Erie £31/T/25v"

Page 5-6
Insert Ferriic Bead details under " lnductor” as follows:~
"23-8000 Ferrite Bead X1, X2, Mullard FX1242"

<

age 5-8
(1) Delete R11 from Part No.20-010¢ and add new line as follows:-
"20-1560 Carbon Filra 3W 10% 4.7M R11 Mullard CR2Z5

(2) Under "Capacitors” amend as follows:-
(i) Add “CE" to Part No. 21-1616
(ii) Delete "CE" from: Part No. 21-1002 und add ' C35%.

Page 5-9 Under "Miscellancous” add the following:-
¥23-8000 Ferrite Bead X1,X2 Mullard FX1242

Ceneral

(1) On Tech.Spec. page (4) item 6 under "Bettery Operation” add the words
"Leakproof batteries should be used"

(2) Chapter 1 page 1=3 para.1.12 add the words "Leakproof batteries should be used”.
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