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GENERAI INFORM.LTION
INTRODUCTICN
The V. H. F, 'p al Generator Type TI 1064B/5 is one of a

scrics of composité r.f,, i.f. and a.f. signal sources covering the
mobile radio bands. nlthough it forms a sclf-contained uniti is
designed as a companion instrument to the Transmitter and Receiver
Output Test Set Type TF 1065 {Surics). Together, Signal Generatox
nd Test Set provide comprechensive facilitics
a.m. mobile transmitter/receiver equipment, their ccmpact ecss and
portability making them particularly suiteble for ficld use. ecelver
gensitivity and image rejection, bandwidth and i.{, ali_gnment, signali-
to-noise ratio and quicting, discriminator lincarity and symmetry,
are examples of tests that ca
in conjunction with the TF 1065 or o

or tosting £, m. and

ablc output indicator.,

DATA SUMMARY

R.F, SIGNAL

l‘v:‘;

13 BEU.CT}.C ¥

Ranges: () 685 - 108 Mc/s
(B) 112 - 185 Mc/fs
(C) 450 - 4706 Mc/s
Calibration Accuraey: 0.5
Frequency Stability ¢ The generator is designed for use with

narrew-band receivers and has good
short-term stability.

-

Attenuator Reaction ; Negligible over the calibrated output
range,

Incremental Frequency #25 Je/s on Range A

Control ; .. #5350 kc/ s on Range B
£10C ke/s on Range C

-+
853
.

M.I. L



Yol {continued)
R. ¥, SIGNAL {continucd)
Incremental Lucenracy @ Within £20% of reading or £2% of full
scale, whickever 1s the greater,
od Spurious Signals : There are no sub-harmonics at carrier
P .
frequencies between 68 arnd 185 Mc/ s5;
b on the highest range the if 3 sub-harmonic
et ig approximately 15 dB down.
;‘ T Y
{ a-:'(ll.EtlL »
A Cutput Level : 5.5V tc 10 mV source e.m.f.,
e continuously variable, The attenuator
‘ ;
e

dial shows directly, and in decib
relative to 1 4V, (a) scurce e.m.f. and

. 200 raV (
i s
ootainakle.
- Cutput Accuracy : Z dB.
Sourcec Impedancs : Norminally 50 7,

: V.5V R,

Stray Radiation @ Permits full vse of lowest cutput.
[ e
i:ai_,l T -



Modulation {on r.{. signal only)

Internal e . s : <
) S Fixed deviations, 3.5 and 10 kc/ s,
1,000 ofs P8, 3
Deviation Accuracy In general, beiter than 10% for fixed
deviation and 10% of full-scailes for
3 variable deviation.

,..‘,,‘

3 Spurious A. M, on T pr'C'\ liy less than 1% modulation depth
LI O at maximum doviation.
g O i ' .
Internal 1,000 ¢/s Nominally 30% fixcd depth on Ranges A and T
AL M. Moditlation depth not specified on Range C,
Residual F. M, : Deviation duc to a.m. is typically less
- than 100 ¢/s at levels below 3 mV.

Additional deviation duc t¢c hum. noisc
and microphony is typically less than
0.0001% of carrier frequency or 10

whichever is the greater, in a quiet

o)
o
t‘)

" location.
I.F. SIGNAL
i
L Crystal Frequencies; The i.f. crystal oscillator will function at
any frequency betweecn 290 ke/s and 16 M
q Five switch-sclected sockets are provid
| for crystals. Crystals are not supplied
N but mayv be ordered separately - see
Accessorics Available.
;
) Frequency Crystal tolerance : 0, 01% when working
Accuracy : into a 30 pF circ uit. Each crystal can

bé adjusted to higher .acecuracy by
associated trimmer,

2
=
L—i

tal,
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S LU64/ 504
1% . 1067

{continued)
I ¥. SIGNAL {continued)
Greater thon 100 mV acress a | K lead,

Output Level:

Modulation: The crystal oscillator can be amplitude
¥ k
modulated by internal 1,000 c/s source
for signal identification.

A, F. SIGNAL

Frequency: 1,000 ¢fs.
Qutput Lievel: 0 to approx. :.25 V ¢.m. i, continuously
variable.

200 te 250 V and 10C to 150V, 40 to
100 cfs; 30W,

Power Supply:

Dimenpions & Weight:

Height Width Depth Weight
gt in - l2in &% in 23 b
(21.5 cm) (31 em} (21.5 crm} (10.4 kg)

ACCESSORIES AVAILAZLE

L F, Oscillator Crystals: Gilass envelope, B7G-based Marconi Type
QO 1655 Series; ireguencies a5 specified betwecn 290 ke/s and 16 Mc/s,
subject to availability.

Qutput Lead Tvpe TM 4969; comprises a 508 coaxial cable, 42 inches
long and terminated at both ends with BNC pluge.

50 to 75 € Matching Unit Type TM 5569; for use when testing 75 R apparatus,
Thie series unit, inserted between the Signal CGenerator and the load, couvert
the output impedance of the Generator to 758, Fitted with a Type BNC input
socket and a Belling-Lee coaxial input plug.

A, F. Monitor and Attenuator Type TM 5567; concists basically of 2
caiibrated rectifier-type a.c, voltmeter shunted by 2 fixed-ratio 10:1
potentiometer. In addition to the two input terminals there are three
output terminals. By connection to the appropriate output terminals,

gither the full voltage shown on the meter, or onc-tenth of the voltage, con
be obtained. In the latter case, the source impedance is approximately

200 2, and the output should be loaded with not less than 18 M1 if the realing
accuracy is to be maintained.
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{continued)

I.F. Level Control, Tvpe TM 5570; for use when a reduced i, f, output

is raquired, this accessory consists of a variable no‘t\.ntm*nemr mounted
in a metal case, The unit is {itted with a Type BNC plug and socket to

facilitate its insertion between the Signal Generator and the apparatus under

tes%.

s

20 dB Pad, Type TM 5573; this iz a single 7 network housed in a small

.(

metal cylinder, with a Type BNC plug af one end and a Type BNC socket
1t the other end. In addition to providing 20 dB of attenuation, this pad
improves the cutput v. s.w,r. of the S8ignal Generator.

6 dB Pad, Type TM 5573/1; this is alsc a single 7 network, and as with

the 20 dB pad above, is fitted with a Type BNC plug at one end and a
Type BNC socket at the other, This pad also improves the output v.s. w. .
lthough not to the same degree a5 the 20 dB Pa-,
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INSTALLATION

V.H. F. Signal Generator Type TF 1064B/5 can be adjusted to
8

allow opsration from any 40 ¢/s to 100 ¢/ s power supply in the
voltage ranges 100 to 150 V and 200 to 250V

ing the internal power unit to suit
on 4. 2. MAINS INPUT ARRANGE -

Unless otherwise specified, the Signal Generator is normally
despatchegd ready for immediate operation from 240 V supplies.

SWITCHING ON

IING ON, be sure that the instrument is
t particular mains supply to which it is
as

correctly ic
follows : -

]
te be connectaed;
(1) Check that the mechanical zero of the meter is correctly set,

supply socket by means of the

o

{2} Make connection to a suitable
mains Icad provided.

(3) Turn the SUPPLY switch ON and note that the pilot lamp glows.
The SUPPLY switch is located on the rear pancl of the instru-
ment.

(4) Before proceding further, zllow ten or fifteen minutes to

&

elapse for the internal circuits to warm up; ifa particulari
high order of stability is reguired, this time should be extended

to, say, one hour.

CONNECTG

The R, F. and I, F. panel nutlets are both 507 type BNC sockets.
Connection to these outlets can be made by means of the two plugs
supplicd with the instrument: these arc 507 type BNC plugs,
r?"“:armradlo 1.td. (Gt. Britain) Code No. BN1/5, U.S. Military N

1

G-88/U. A recommended cable for use with these plugs is U,
'i‘ vpe RG-58//U.

O
S



‘ 4.4 TUNING THE INSTRUMENT

u

The r.{. generator tuning ranges are as

. Range /. 63 to 108 hac/:
_‘ Range B : 115 to 185 hic/s
Range C : 450 to 470 Me/s

To obtain the required output frequency :-

{1} Select the appropriate frequency range by means of the three-
position RANGE switch. NGOTE : after a range change a
frequency restabilizing pericd of 10 t¢ 15 minutes is recom-
mended where high stability is required.

(2) et the incremental irequency dial to zero. The calibration
- of the main frequency dial is correct only when the incrementel
rrequency dial is in this position.

; - (3) Ro the main frequency dial until the desired frequency
Yook markaron the scale corresponds with the cursar h ir-line.
D Z.4.1 Using the Incremental Frequency Control
L,,J
- This control may be used to make accurziely known carrier
' frequency changes within the following limits :-

‘ Available Coverage Graduation Interval
Lt Range :.: 225 ke/s 2.5 kels
Rangc B: £50 ke/s 5 ke/s
Range C: =100 ke/s 10 ke/s

The instrument should be tuned as described in Section 2. 4,
after which the incremental frequency control may be rotated to
make increments or decrements in the output frequency, as required.

= In order to obtaln maximum accuracy of incremental tuning, it
is recommended that the procedure detailed below should be adopted;
this nullifies slight frequency inzccuracies due to hysteresis effects
in the ferrite core of the reactor T3.
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{continued)
{1) Before setting the incremental dial to the reguired point, turn

1
the dial to maximure deviation from zerc, on the appropriate
gide (4 or '~} of the zero line.

(2 Turn the dizl back to the zero linc

Retune - by means of the main f*rcquency control - to the
centre frequency of the cquipment under test

ey
{95
et

Now turn the dial from the zero peint to the desi
poipt on the appopriete side (+' or '~%) as in (1}.

P
N
s
~

Por further increments or decrements away from zero, simply
turn the dial to consecutive points, For
back towards zero from a previously-se

procedure described in (1) to (4) above should be carried out,

t
decremoents or incremeénts
nec

SETTING UP FOR C. W, QUTPUT

~

To use the r.f, generator with an unmodulated ouput -

(i) Set the CARRIER switch to C. W.
(2) Tune ic the desirved radio frequency in the manncr described

in Section 2. 4.

(3) Adjust the SET CARRIER contrel to bring the pointer of the
CARRIER LEVEL meter exactly to the reference mark - at
approximately two thirds of full-scale.

Note : The carrier level should be readjusted whenever the pointer

"‘Ldjust the r.f. output to the desired level by means of the

.._N
Hx

o
H‘

calibrated attenuator control.

-
[
=4
k=
-

o,

1%
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{continued)

The attenuator dial has two scales, one calibrated directly in
voltage units and the other in decibels relative to 1 uV. The
associated cursor is engraved with two hair-lines marked Of/C and
LOADED respectively, When using the line marked C/C the
instrument can be regarded as a zero-impedance voltage source,
generating the e, m. f. indicated con the attenuator dial, in series
with a 50 Q2 resistor. The line marked LOADED is for use only when
the instrument is working into a matched (50 ©) load; in this condition
the line indicates the actual p.d. developed across the matched load.

The attenuater is calibrated up to 10 mV, but greater output can
be obtained by adjuiting the dial over the blank section above 10 mV,
When full cutput (approximately 200 mV) is required, turn the
attenuator and the SET CARRIER control tc maximura cutput. Under
these conditions the meter indication should be ignored.

NOTE : Itis recommended that, where possible, the higher output
i C

levels should not be used over long periods, in order to ensure

maximum oscillator valve life,
When the r. 1, section of the instrument is switched to C. W, , the

h.t. supply to tke a.f, oscillator may be switched OFF by means of
the A, F. OSC. switch.

SETTING UP FOR F. M, OUTPUT

Internal 1-kc/ s frequency modulation is available on all the r.f.
ranges. Fixed deviations of cither 3.5 ke/s or 10 ke/s may be
cbtained by means of the CARRIER switch,

To set up the instrument for F. M, cperation :~

{1) Set the CARRIER switch to F. M. 1 for 3.5 ke/ s deviation, or
to F, M. 2 for 10 ke/s deviation.

(2) Tune to the desired carrier frequency in the manner described
in Section 2, 4. "

R
-
&
i
H

Ltd, ;



2.6 {continued)
(3) Switch the front-pancl A, ", OSC. switch to ON.
(4)  Adjust the SET CARRIER control io bring the pointer of the
CAR Rm_.R LEV to the reference mark - at

(%) By means of the att

cnuator contrel, adjusi the ouiput voltage
in the manner previcusly described (sec Gection 2. 5,

pointer deviates from the reference mark,

& s (i1} For highest f. m. accuracy on thd . 450-470 Me/ s range
the INC., FREQ. controel shoueld be sef to zero,

2.7 SETTING UP FOR A, M. OUTPUT

Internal 1 kefs amplitude modulation at a fixed depth of

. f

nominally 30% may be applied to all the r.f. ranges as follows i-

_—
fud
St

Set the CARRIER switch to A, M.

arricr Iroguency in the manngr

(2 Tunc to the reguired c
. described in Section £, 4.
(3) Switch the front-panel A, ¥, CB3C. swiich to ON
(4) A d_]usL Lllo Jt‘ T CARRIER control to bring the pointer of the

——
wn
—

By means of the attenuator control, adjust the output voltage
in the manner previously described (sce Section 2. 5).

2.8 SP CIAL R.F. QUTPUT CONDITIONS - USE OF OPTIONAL
CCESSORIE




™

The nominal source impedance of the r. 1. generator is
connecting lead to the equipment under test has a

GEmnSe
;pe"ance gd 20 ™ thc source impedance at the output

When the load f)l‘l.u,t.\ by the equipment under test is 200

{ egistive), the voltoge developec across it
LOADED lne of the ahtcmuwr cursor. if, however, the an,d has
than 50 0, recoursc raust be made to the ge

d
4

ne
an impedance other

expression

B x Z

voltags across loed = 5 L
Z., ¥ B
= i
wherel  is the source ¢.mm.f., i.o, open-circuit voltage, indicated

by the attenuator,
he isad impedance, which may consist o of resistive and

N
s
W
r‘*r“
W

reactive components,

Z_ is the scurce impedance - in tnis case 500 resistance.
i}
In particular, if the lead is predominantly rc gsistive and has 2
value R‘F_ y then
b % R
voltage across load = 3 L

2,8.2 Increasing the Source Impedance

& of oy {han 50, the source resistance of the r, f.

resistance T
goenerator can be increased to He requirg;d value R‘_ by connecting &
single resistor B, _ serics betw**e-n the cutput lead and the cguipmoent
under test, Thi value of the resistor which must be added is
™ . T3 Ry 2
- “ o Jk?‘“ J(J y

o present the quipment under test with 2 scurce
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{continued)
When a load %iL is connected to this arrangement
) E., = R
voltage across lecad = L
50 + R, + R
A i
where E_ is the source e.m. ¢ indicated by the attenuator at the line
w «
marked O/C

2, the 50 to

If it is required to raise the souvce mpecance to 75
750 Matching Unit Type TM 5569 enables the above modification to be
made easily and in 2 mannst suitable for v.h.f. conditions.

Reducing the Source Impedance

If it is necessary to present the equipment under test with a

source resistance of less than 50 ¢, then the © 1tr..n+ resistance of the

».£. generator can be made equal to the required va R by shunting
the cutput cable, at the load end, with a resisto ? ¥ h':"r
R = Rl x RR -
B T
> = b..R

Under these conditions, the effective source C.m. £,, i.e. cpen-

circuit voltage, is

&=

eff.

where ES is the source ¢.m.f. indicated by thc attenuator at the
line marked O/C.

When a load R is connected to this arrangement

i
. E R
veliage across load = eff. x L
R + R
R L
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Usge of Uxternal Attenuator Pads

G §

be fitted between the

ot

14y

A separate 507 fixed attenuator may
output lead of the r.f. generator and an equipment under test in
order to extend the lower end of the ouiput range, or to cnsure

-

¥

that the lcad is fed from & source which is kn-’m'ﬂ to be 51 7 {resistive)
to a high degrec of accuracy. The 20 dB Pad Type TH 5573 and the

6 dB Pad Type TM 5573/1 may be cmployed for these purposes.

By using the 20 dB Pzd, the calibrated voltage ran
generator is modified so that it 1s 0.05uV to 1
obtaining very low levels has the zdvantage that s
up by thd connecting lead are attenuated by the pad
the equipment under test.

4
£

The source irnpedance of the r.f. generator is nominally 50§,
but some departure from this value may occur, particularly at the
load end of the output cable. By adding one of the Pads at the ioa
end, you can ensurc that the equipment under test is fed from 2 so
impedance very close to 508, The 20-dB Pad is
for this purpose, but the 6 dB Pad may be preferr
less attenuation. When either of these Pads is u
the e.m.f, read {rom the attenuator on the V.H. ¥,
must be divided by a facter of 10 or 2, as appropriate,
ining the e.m. . applied to the load

the mora efiec
ed since it irmposcs
s

A, F, OUTPUT

In addition to providing 2 modulating signal fer the r.f. and i.f.
oscillators, the a.f. osciliator delivers a separate 1 kc/s output to
the pancl terminals marked A. F. and E. The open-circuit output
voltage is continucusly variable up te approximately 1.25V by means
of the A.F. OSUTPUT control. The source impedance 18 lass X
o zera as the A, F QUTPUT

o

100 © at maximum ouiput and diminishes
is reduced.

When the a.f., oscillator is being used zlo
scctions may be made inoperative by tur B
and CARRIER switches to OFF..-

]
13
3
aa

M.I Lt
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d crystal-controlled cutput is available at the 1. F. socket
on the front ponel. The frequency is determined by the I.F. CRYSTAL
control, which has six positions. Any one of five crystals may be
scvlocted by this control, while in the c¢xtreme counter-clockwiseo
position the i,{, oscillator is switched off.

A fixe
¥ P
L

Oscillator Crystals

Crystals are not automatically supplied with the instrument, but
are available to special order, as detailed in Section 1 - ACCESSCRIES

AVATLABLE.

When first setting up, note the {requencies of the {ive crystals
fitted ir the numbered socl\ets at the rear of the instrumenti; the socket
nurabers correspond to the engraved switch positions on the front pancl,
The crystal Ireq_;enc,les should be marked on the small plate fitted

the attenuator dial,

Zach crystal frequency can he adjusted by means of the trimmer

beside the holder. The range of adjustment is of the order of 50 parts
in 10" (. 005%;).

The i. f. oscillater may be used alone, or in conjunction with the

r.i, generator applied to the aerial inlet of 2 receiver under test.
In the latter case, with the i,{, cutput loosely coupled to the i.{.
amplificr of the recciver, when the r.{. generator is adjusted to the
radio frequency to which the receiver is tuned, a bezt note will be
produced, Since the beat occurs when the r.f, signal causes 2 resultan
i, f. which coincides with the crystazl-controlled frceguency of the i.{.
oscillator, it scrves as a reference point about which the resultant i,
can be adjusted by means of the r.f, gencrator incremental control.

The ineremental control can then be used for plotting and adjusting the
overall response of the receiver (usually determined by the i.f. circuits)

It will be appreciated that by using the method just described with

a receiver having a crystal-controlied beal osr-?‘-“-atc;‘, the r.f. generatox
ig sct to th\- receiver channel frequency with pr ;
normally associated with exact crystal coniro i acy

of the i.{. reference signeal is that of the szmpic crystal escilletor in

b
.
t—«
ok
~



2.10.1 {continued)

cquency error it corrcsponds to o
f agcuracey at the receiver r. fi input.

Amplitude Mcedulation of I, F, Qutput

Vith the A, F, GSC. switch set to CON the i.f. ocwput is modulated
at low level by o 1,000 ¢/ s tone. The depth of medulation is unaffected
by the setting of the A, F. CUTPUT control and this facility is intended
for signal identification purposes only.
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ECHNICAL DESCRIPTION

it is suggested that the following scctions should be read in
2

conjunction with the Bleck Schematic and Circuit Diagrams included
at the end of this handboolk.

R.F, GENERATCR

8]
H

The design of the r.f. generator climinates the necessity {
r.{. contacts in the range-switching circuits. Independent oscillator
stages are used for cach of the three r.{. bands, anr"t the final tuned
en attenuator whicl

circuits are all permanently coupled to 2 co

controls the output level. The appropriate freq: r range is selected
by switching the h.t. supply to the oscillators.

Signals in the twe lower {requency ranges are obtained directly
irom scparate Colpitts osciliators, cach of these using one half of
double triode V4. Frequency modulation of ecach o

by 2 ferrite reactor T 3 having separate r, f
two oscillator tuning inductors .14 and L15.

The 450 to 270 Mc/s range employs a frc
A 150 to 156. 6 Mc/s oscillator, V2, using a double triode push—nud
circuit drives an x3 multiplier V3, a common-cathode double-tricde

in a push-pull circuit. Its low-Q ancde circuit, with fixed tuning,
couples this stagce to the piston attcnuator, Frcquency modulation of

this oscillator is achicved by feeding the modulating voltage to variable-
capacitance diode MRS,

Battery valves, with a mains-derived regulated d.c, filarnent
supply, are used for all three oscillators in order to _u-;,\,p drift and
spurious i, m. to a2 minimum,

FREQUENCY MCDULATION & INCREMENTAL FREQUENCY CONTRCL

s .

Frequency modulation is applicd internally from the 1,000 ¢/s
a,f. oscillator, V3A.
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{continued)

Lower Frequency Ranges

Internal f.m. and incremental tuning is accomplished by mean
of a ferrite reactor, T3. The aoscillator coils, L15 and 114, of ranges
A and B respectively are partially shunted by omall inductors forming
part of the reacior. These latter coils are wound on 2 commeoen ferrite
co This core is included in the magnetic circuit of 2 modulation

winding which magnetically biases the reactor core to a suitable part
& 4 i

of its permeability characteristic; as a result the inductances of the
. coils vary in accordance with the 5nstaﬂt’-‘*’ﬂ"\v—w current in the

modulation winding. A signal from the internal 1000 ¢/ s osgeillaior

bogey,

10 an adjustable direct gurrent are simultaneo mljf applied to the
madulation winding, The direct current causcs the biasing of the
ferrite core, and also, by adjustment, provides the incremental
frequency control; the applied a.f. signal produces the frequency

modulation

The deviation and incremental freguency range are held constant
throughout both the lower frequency bands 'uy the actlon of a variablc

correcting potontiometer, RV4, which is ganged to the main tuning
capacitor. The levels of the a. f{. modulating voltage and the d

applicd to the potentiometcr arc determined on each range by switched
scrieg preset rcs*sto s, RV10 and RV1l, while the load presented via
the potentiometer is kept rcasonubly consgtant, for all positions of its
slider, as a result of R29 at onc end balancing R30, C33, and T3 at
the other end. C35 is employed to compensate for the reactance of
T3 at the modulation freguency of 1,000 ¢/ s. Resistors R44 and R51,
and preset potcn‘fiometers RV15 and RV14, which are virtually short
circuited at 1,000 ¢/ s by C46, provide means of independently sctting
up the sensitivity of the incremental contrel on each of the two frequency
r

The 1,000 ¢f 5 signzl generated by the a.i. oscillator is devcziopcd
across R6 and RV6 in scries, The voltage appcaring across RVE is
employed to generate 3.5 ke/ s deviation when the CARRI_!:R switch
is set to F, M. 1, and the total voltage is g,mmcyﬂ d to gencrate 10 ke/s
deviation when the switch is at F, M. 2. The dircct current for the

s ohtained, via Rb5,.

e

incremental {roquency control and biasin purpuscs
irom potentiomater RV 2 which is cennce t :d in serics with R4
L.t. supply: R5 isoclates the modulating signal

iy

rom the d.c. sourco.

M

“Vi, s Yt
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Freguency modulaiion on this range is achieved by means of

¥

riable~capacitance diode MRE, which is inversely biased by a few

Application of the a.f, modulating veliage to the dicde via
C37, RV1Z and R7] causes its capacitance - and hence the oscillator
at

the auvdio freguency.

Incremental tuning is obtained by using another variable -
capacitance dicde, KR Y, which is glso inversely biased by 2

vbie d.e. shift voltage from RV2
RV12 and R68 causing a

B
@]
-
o
5
4%
&
Qo
Q
l‘} o
Lo
o
"] (5]
R
oW
o
T
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G
5228
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itance and hence in oscillator tuning.

o the piston attenuator is monitored by a crystal-
dicde voltmeter, which is induck ively coupled by L16 to the launching
coils. The voltmeter circuit comprises a silicon rectifier, MR4,

i reset resistors RV148, RV17, and

RV18. These resistors are set up to provide correct carrier-level

CUTPUT ATTENUATOR

The }',iston attenuater is or the rmutual-inductance type, in which
the output is controlled by varying the distance between a launching
coil and the co-pianar pick-up clement mounted +in a waveguide

operatcd belew its cut-off frequency

The launching cbil comprisces one of the three anode-tuning
inductors 1.13, 1.14, or L.15, depending on the range in use.
The design is such that, for any one range, the coupling between
the launching and pick—up coils is substantially independent
c{ frequency., A 47 Qresistor of non-helical construction, R11,

is uged as the attenuator pick-up element,
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AMPLITUDE MGDULATION

s
.
3

The r.f, output may be amplitudec~-modulated, at a fixed depth
of approximately 30%, by a 1,000 ¢/ 5 tone derived from the internal
T )&,cmator. The systermn employed is the same for all three
r.f. ranges; it is basically an audio-modulated u
with the r.{. cutput pick-up element R"‘ L The attenuator prescnts
& constant source impedance to the r.f. lcad.

nator associated

The attenuator arrangement has an L-type configuration, and
includes two modulated elements. These consist of forward-biased
germanium diodes., Cne diode, MR6, is in series with the output

3 ttenuator pick-up loop; the cther, M5, is connected across the
output, and forms the shunt element of the attenuator., A 1,000 c/s
rmodulating signal is applied to the two diodes in opposite phase, in

. addition to the d.c. forward bias. This varices their resistance about
the mean value determined by the direct~currﬂnt component, so that
when the 1,000 ¢/ s signal is driving the serics diode towards its high-
- resistance condition, the resistance of the shunt diode is being loweved
L - and vice versa,

] Bias is obtained from the é.c. heater supply, and is applied to the
cat:odeci MRS viz resgistor R49, After pas sing through MR5 the bizs
current is applied to the cathode of i35 via the low”e%s;ance path
offercd by L.12; here, the bias current is augmented, from the samec
source, via rcsistor R48 and the low-resistance winding of 118, The
‘anode of MR6 is connected to carth, thus completing the 4. ¢. ¢ircuit.
As a result, MRS is forward-biased to 2 greater degree than IMRE.
This arrangement is designed 50 that 2 source impedance of 507 is
obtained.

Pty

J

The 1,000 ¢/ s modulating signal is applied to the circuit via C47,
The reactance ¢f C43 is sc high at this frcquency that the shunting effect
of this component can be nuglected. R12 is wirtually short-circuited
by the low reactance of L18, and the full modulating signal is thus
appliecd across MR%. The anode of MR 5 is cous mcic: to the cathode
™ of MRg wvia L12 whlcn effectively short-circuits the pick-up loop R1l1.
The cathodecof 4R 5 is decoupled to chassis b" C4g j “—e two diodee

e

thus connected in reverse parallel so that they ¢ ha.*- ¢ their resistances

£
€

L1
&)

e

1 6?1’}9‘:)1'{:“ dircctions. - nc increasing while the '+hc¢ decreases) under
the influence of the raoziuiaﬁng ".FI"B.}. R.F. load impedances are
revented f om shunting MRS by capacitor C49; this latter

ers a hig

e

h irapedance to the 1, 000 ¢/ s modulating signal,

nepligible reactance at radio frequencies.

(541
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L. F, C3CILLATOR

sne seciion of double-triode VO 1
circuit, A switch, 53C, allows any one of 2 oank

w,

The 1. £ ¢4
crystal-controlle
of five erystals to be brought inte circuit. In the OFF positicn of the

t

t
switch, the grid of V5 is returned to chassis so that the valve reccives
cathode bias from R32 - this bias is removed in the escillating
1

being returncd to cathode. Th

£ "\

i
accessible without removing the instrument from
its case, and crystals of any frequency between 290 ke/s and 16 Mc/

can be plugged in. Trimmer capacitors C57 to C€l enable the frequency
of cach crystal to be independently adjusted. The output signal is
available at a Tvpe BNC coaxial socket on the front panel. The i.f.
signal can be amplitude-modulated to a fixed depth by the internal 2. {.
sscillator, via C36 and R50, from the sccondary winding on the a.f.
oscillator transicrmer.

Ay By & LLTOR

The a.f. oscillator compriscs 2 series-fed Hartley circuit, using
the scction B of double triode V5. In addition to providing a modulating
f. and i.f. generator circuits, the output is fed to a pair
i meter formed by R1¢ and the A, F.

oscillator can be switched off by

signz] for thc., b
f parei i
HEPUT

When the Signal Generator is being used in cgnjunct;o n with fhe
Transmitter and Receiver Output Test Set Type TF 1065 (Serics),
is quite normal for the a. f. oscillator to be in use at the same time as
the r.f, generator. The a.f, signal imodulates the transmitter section
under test, while the r.f. signal is fed to the crystal
‘cviation monitor scction of the Test Sct,  For thid

rcason, the n.{. oscillator cin remain functioning even when the r. 1,

signal gencrator is switched to C, W,
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POWER UNIT

/\ self-contained power unit is mounted on the rear panel of the
mstrurnont; i;fztcarcon cction between the power unit and the generator
chrnssig is by means of an International Cctal plug and socket, PLZ

e

celves V2, V3, and V4 in the gcncratw* unit, The Lk

clc_ constant by means of transister VI
7

lator a2 Zener dicde, MR

6.3 V supply for the filament of valve V5 and for the pllo* lamp P;_.-Pl.

ived from a 160 V winding feeding metzl rectificrs

in 2 voltage doublef circuit employing capacitors C1
entional seriesregulation of the h.t. supply is
s V1, V6 and V7,

The mains transfocrmer, Tl has a double ~WOi ml primary, the
2

The mains supply is switched by means of a doul

tr Y

o
84, ané both input lines are fitted with 0.5 A cartridge

WA T LA
Ki, 1, latds.
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E - ACCESS TO COMPCNENTS

(_i']
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The instrument casc is constructed from three parts @ a iront

pancl with its surrcound, carrying the main chassis an nd controls; a
rear pancl with :ts surround, on which the };owe nit is mounted;
and = one-picce formed aluminium centre-scction. Separating thege
parts involves the following proccdure @-

[

(1 Place the instrument on its face, knobs downwarde.

(2) Remove the two 2 BA coin-screws securing the rear panel
and 1ift the latter, completc with the power unit, clear of the
case. One screw is located immediately to the right of the
SUPPLY CEL\'/’Q]«“F switch, ‘the other being at the t0p lefi-hand
side, next to the 1.1, crysta’ sackets.

- intcrnal Qctal plug and socket connecting the

The rear pancl may now be set aside and the shect-metal
centre scction removed from the generator.

Obtaining .,iccess to the Power Unit Components

power unit are mounted on a2 small
The 'top' ¢f this chassis faces
‘n order to obtain access to components

mountcd 'below chassis', it is necessary to scparate the power unit
from the rear pancl. The proccdure for doing s0 is as fcllows : -

% ; : 1
{1) Unsolder the wires lecading from the power unitto the two fusc-

{2) Remove the four 4 B/ instrument-hoaded screws arranged in
a vertical line at the left of the fuse-holders and mains ON/

OIFFT switch.

ML L. Latd
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tcontinued)

{3) With the recar pancl flat on the bench, transformer and
chokss uppermost, remove the four 6 BA nuts and two b BA
gcrews securing thc remaining edge of the power unit. The
unit may now be lifted off the panel. (The four screws from

which the nuts are removed are held captive beneath the

panel surround; if difficulty is experienced when replacing

the power unit, due to these screws turning, remove the
screw heads.)

surround to expose the

Dbtaining ficcess to the R, F, Unit Components

The periphery of the r.f. screcning cover is attact hed to the
r.{., unit by means of 6 BA cheese-hcaded screws; these should be
removed in order to release the cover, taking care not to lose the
crew heads. When re .placiag‘ the cover, it
he crews should be replaced and fully

oy

washars bencath the

iz important that all

ot

tightencd.

MAING INPUT ARRANGEMENTS

The mains transformer has a double-wound primary with
;. angements for connection of the two tapped scctions in series for
t 200 to 250 V range, or in parallel for the 100 to 150 V range.

]

-

1'1 1¢ instrument is normally despatched with its power unit set for
operation from a 240 V mains supply. It can be adjusted for

cper q1.1017. from other supplies at mains irequencies between 40 and
100 ¢/s by fellowing the instructions givcn below.

The arrangements of the connections to the input of the mains
crmer arc shown diagramatically on Drawing No, TLC 28392,

The input voltage tappings arc made by means of soldercd
connections to tags mounted on the transfoermer winding. The
ags are accessible through the aperture in the rear pancl, after

removal of the transparent cover plate.

The two sections of the dou le-wound primary aie connected
together by linking the appropriate tags as in A’ on the diagram
To ne major vmtag.:e range to another, alter the
15

ansformer as shown.
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(continued)

Selection of intcrmediate voltages within the range is made by
means of fly-leads on ;hc transformer tags., These tags
common to both ranges, and arc thereforc cach marked wi th two
voltages; the applicable voltage depends on the position of the
major range links. One fly-lcad must always be connected to
githexr the ‘0f or 10" tag; the other is connected to the tag whose
voltage, added to 0 or 10 as appropriate, cquals the mains supply
voltage. or example, for a 240 V supply, conmnect the {ly-leads
to the '0' and '240' respectively; for 2 210V supply, connect the
LSRR s to the +10' and '200' respectively. Do not connect cither
fly-lead to the tags marked TAP A or TAP B.

i

ac
—
st

REPLACEMENT OF VALVES, IICONDUCTORS & CRYSTALS
The three and V4) are mounted horiz-
ontally on the side of the r.f. unit - V3 is located immediately beside
the piston attenuator while V2 and V4 are separated from it by the
spindle of the incremental frequency control. Of the remaining
valves, V1, V6, and V7 are located on the power unit chassig, and
Y5 is mounted horizontally under the main chassis next to the i.f.
crystal sockets. The transistor VT1 is mounted on the side of
the power unit chassis near the mains switch and fuses; it is
sccured to the chassis by means of two 6 BA screws in its collector
flange. Connections to the transistor are soldered.

When replacing the transistor, the mica insulating gasket
and insulating bushes on the collector flange must be used. The
mica gasket should be lightly smeared with silicone grease before
replacement; this ensures maximum conduction of heat from the
transistor flange to the chassis.

Normally, 21l the valves may be replaced without special
selection; it should be appreciated, however, that if the old and
new valves posscss significantly different paramcters, then somc
change may occur in the performance of the associated circuits.

e

Semiconductors. To gain accces to the silicon dicde MR4, forming

part of the CLARRIER LZVEL ¢ eircuit, the cover should be
removed from the r.f. unit, MR is motcd in spring clips closc

to the mouth of the piston attenuator. Replacement of MR4 may

aficot the sensitivity of thue meter circuit.
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4.3 (continued)

It is most unlikelv that the components which form part of the
piston attenuator head assembly (including germanium diodes MR5
at d to be replaced or adjusied. Replacement of
e

nd MR6) will neg
noente wauld, however, necessitate the partial

E
any of these comp
dismantling of the attenuator and subsequent major adjustments
P to the r. f. tuned circuits. It is, therefore, strongly recommended
- that an instrument with 2 piston attenuator suspected of being

rncd to Marconi Instruments Limited for

rrg defective should be retu

53 I'V],Cl'ﬂ_{{ .

£ Crystals. The five plug-in i.f. oscillator crystals are accessible
at the' rear of the instrument; these can be inspected and, if

necessary, replaced without removing the instrument from its casc,

'
.04 WORKING VOLTAGES

The fO‘flOW'ing oltages were obtai
a typical TE 1064B

vo
j5 the valt ”"}.Cts".;‘l'
£ of 20 k3/V. Compon n

Ve

p

ent and v

L Circuit Diagram supplied with this ha:"dbooix.
2 Power Supplies
Measurement Conneciion Reading
| . L
b LTl, LT3 /icross transformer windings 6.3V a.c.
LT 2 Lcross transformer winding 14,5V a.c,
: Bios G Lo T, Across iransformer winding 160 V a.c.
£ Unsmoothed L. t. Ncross C -4V
Smoothed 1. 1. fvcross A -11.5V d.c
Stabilized 1. t. VT1 base and carth -7.5V d.c.
: L., fer V3 SKT1, pin 7 and carth -6,.3V &, ¢
L.T, for V2 and V4 SKT1, pin & and carth -5,6V d.t.
| Unsmoothed h. t. ficross €1 and C53 320 V d.c.
’ H.T. supply tc V& AScross 2 315 ¥ d.«.
Stabilized h. t. SKT1, pins 4 and 5 to carth 150V d, .
= # Szt by means of RV5; this presct control is mounted on

L
the side of the power unit chassis, ncar the mains switch

and fuses.
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MARCONI INSTRUMENTS LIMITED

UK

Service Division

The Airport

LUTON

Bedfordshire LU2 9NS
Telephone: (0582) 33866
Telex: 826248

Head Office:

Longacres

ST. ALBANS
Hertfordshire AL4 0JN
Telephone: (0727) 59292
Telex: 23350

Fax: (0727) 57481 (Gp.3)

Microwave Products Division
(Service)

PO Box 10

Gunnels Wood Road
STEVENAGE

Hertfordshire SG1 2AU
Telephone: (0438) 312311
Telex: 82159

Printed in England

FRANCE

MARCONI INSTRUMENTS
Parc d'Activités du Canal
18 Rue du Plessis-Briard
Courcouronnes

91023 EVRY

Telephone: (6) 077 90 66
Telex: 690428

Fax: (6) 077 69 22

WEST GERMANY

MARCONI MESSTECHNIK GmbH

Postfach 153

Landsberger Strasse 65
8034 GERMERING
Telephone: (089) 84 50 85
Telex: 5212642 ;
Fax: (089) 8419142 (Gp.3)

USA

MARCONI INSTRUMENTS
3 Pearl Court

Allendale Park
ALLENDALE

New Jersey 07401
Telephone: (201) 934 9050
Telex: 6853077 MIUSA
Twx: (710) 991 9752

Fax: (201) 934 9229
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