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SCEEDUIB OF P,ARTS SUPPLIED 

The complete equipment camprises the following items:

l. 	 One Signal Generator Type TF 8016/1 complete with attached 
mains lead, and with valves, etc., as under:-

Valves: 	 Two: Type 5861 (DET22), Disc-Seal Triodes. 
One: Type 6I6 (KT66), Tetrode. 
One: T,ype 6AIG (EF95), Pantode. 
One: Typa 604. (L77), Triode. 
One: T,ype 12M7, Double Triode • 
One: Type 6AS7 (Al834), Double Triode. 
One: Typa 5R4GY, Full-Wave Rectifier. 
One: ~e OB2, Voltage Stabilizer. 

tamp: 	 One: 6.3-volt, 0.15-amp, M.C.C., Pilot Lamp. 

Ct-ystals: 	 One: B.T.H. T,ype CS2A Rectifier. 
Two: B.T.H. Typa mu Rectifier. 

Fuses: 	 Two: 2-amp, Glass Cartridge. 
One: 0.15-amp, Glass Cartridge. 

2. 	 (he 5O-ohm Output IIJad ~ TM 4824. 
(Connectors: Type N to Type N.) 

3. 	 One 2o-dB Attenuator Pad Typa TM 4919. 
(Connectors: Typa N to Type N.) 

4. 	 One D.C. Isolating Unit T,ype TM 4917. 
(Connectors: Type N to Crocodile Clips.) 

5. 	 One 5O-ohm to 75-ohm Matching Unit Type TM 4918. 
(Connectors: Type N to Belling Lee T,ype L734/P.) 

6. 	 One 5O-ohm to 300-ohm Unbalanced-to-Balanced Matching Unit 
Type TM 4916. 
(Connectors: Typa N to Soldering Tags.) 

7. 	 One Instruction Book No. EB 80lB/l. 

M.I.Ltd. 
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1. DESCRIPr lCN 

1.1. GENERAL 

The Marconi Signal Generator Type TF 80m/l covers the 
frequency range 12 to 470 MC/s. The output can be continuous 
wave, sinewave amplitude modulated internallyor externa1ly, or 
pulse amplitude modulated externally. The Generator has an 
output impedance of 50 ohms. 

la. NORMA1/HIGH r.f. level switch is fitted. With the 
switch at NORMAL, the generator provides a calibrated output 
continuou&ly variable from 0.1 ~V to 0.5 volts; also sinewave 
a.m. can be applied at arry depth up to 30%; at most carrier 
frequencies modulation depths up to 9~ can be achieved. With 
the switch at HIGH, asetting giving the r.f. oscillator valvs a 
reduced life, the ma.:x::iI'IDJlIl output can be increased at most carrier 
frequencies to 1 volt modulated or 2 volts unmodulated. 

Far internal modulation there is a 1000 c/s oscillator. 
'External modulation can be applied in either of two wa:ys. ene 
way - the built-in 0-90% modulation monitor is in use, the 
modulating circuit is a.c. coupled, and sinewave signals between 
30 c/s and 20 kC/s can be appliedj the other wa:y, particu1arly 
useful for video and general pulse modulating signals - the 
monitor is out of use, the modulating circuit is d.c. coupled, 
and the r.f. amplifier bandwidth (between 500 kC/s and 3 MC/s 
depending on the carrier frequency) is sufficient to accommodate 
pulse modulation at repetition frequencies up to at least 50 kC/s. 

The main dia1 is hand calibrated directly in frequency, and 
has a total scale length of approxima.tely 80 inches. liIl increment
al trequency dial driven from the single tuning control allows inter
polation between main scale markings to a high degree of accuracy 
- an extremely useful facility for bandwidth or similar measurements. 

The circuit design includes atuned power amplifier following 
the master oscillator. Modulation is applied to the carrier at the 
r.f. amplifier without disturbance to the operating parameters of 
the ~ster oscillator - low incidental frequency modulation and a 
good. response to pulse modulation have been achieved by this 
arrangement. 

Sect 1 - 1.1. 
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1.2. DESIGN DETAILS 

The general arrangement of the electrical circuits is shovm 
on the Functional Diagram,Drawing No. TBB 24.16.5, while the complete 
Circuit Diagram is given on Drawing No. TC 23093/1; component 
values are given in the Spares Ordering Schedule No. SOS BOlB/le 
Both diagrams and the sched~e are included at the end of this manual. 

Reference to these diagrams should assist the reader in fully 
understanding the principles described in this section. 

R.F. Circuits. The master oscillator (valve V2 on the main circuit 
diagram) is of the shunt-fed Colpitts type, and its output is 
applied to a grounded-grid tuned amplifier (valve V6) e Each stage 
em:ploy s a planar electrode triode of the disc-seal variety, and has 
a turret typa tuning system. Both the oscillator and the amplifier 
usa capacitance switching to avoid the necessity of passing heavy 
r.f. circulating currents through metal-to-metal contacts with their 
inevitably varying contact resistance. The two turrets are ganged 
together and are rotated to effect band changing. 

Tuning within a.rw one band is accomplished by the movement 
of the two rotors, which are ganged together by means of a wire
drive system. To allow the amplifier to be tuned exactly to the 
fre@.ency of this master oscillator" there is an independent peaking 
control which varies the angular position of the amplifier rotor 
relative to that of the oscillator rotor. 

The mechanical arrangement of the r.f. unit assembly is 
illustrated on MP 80lB/l - TOP VIEW OF R.F. UNIT - at the end of this 
manual. 

The method of coupling the r.f. oscillator to the power ampli
fier is shawn on the circuit diagram, and is dependent upon the 
frequency band in use. Three typas of coupling are used - a 
capacitive potential divider at the low f'requencies, a tapped tuning 
inductance at the middle :f'requencies, and a combination of tappad 
inductance and series capacitance at the high frequencies. 

Both modulation and bias are applied to the cathode of the 
r.f. amplifier valve by means of the d.c. connection between this 
cathode and the anode of the modulator valve (V9). 

Sect 1.2. 

mailto:fre@.ency
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1.2. (Continued) 

The level of the output from the r.f. amplifier is monitored 
by a crystal voltmeter comprising the CABRIER LEVEL meter (Ml) and 
the silicon rectifier (n) inductively coupled to the amplifier 
tuned circuit. The scale marking of thi s CARRIER LEVEL meter 
extends over 6 dB above the SET CARRIER· referenee mark. 

The output from the Signal Generator is drawn via a 
continuously variable piston attenuator of the mutual inductance 
type, the launching or input coil of this attenuator being the 
whole or part of the r.f. amplifier tuning inductor depending on 
the frequency band in usa. 

The NO~HIGH switch is included in order that the life 
of the disc-seal r.f. oscillator valve may be conserved by reducing 
its anode dissipation when large output levels are not required. 
With the switch at NORMAL, a resistor in series with the anode 
circuit reduces the h.t. current and runs the valve well below its 
permitted rating. With the switch at HIGH, asetting needed only 
when taking maxinummr near maxinum output for some application 
such as energizing an r.f. bridge, the resistor is cut out, and the 
oscillator gives greater drive to the following amplifier. 

Modulation. The internal 1000-c/s modulation oscillator comprises 
a triode val~e (V?) operating in a series-fed Hartley circuit. The 
output is taken via the SET MODULATICN potentiometer (RV3) from a 
seconda.ry winding on the oscillator transformer (T3) to the grid of 
the modulation valve ('119), which feeds the signal to the cathode of 
the r.f. amplifier valve. 

For external modulation, the internal oscillator is switched 
out of circuit, and the input from the external source is introduced 
via the terminals for sinewave modulation, or the coaxial socket for 
pulse modulation, and applied to the grid of valve '119. 

Modulation depth is monitored on a separate ~el meter (M2) 
which is directly calibrated from O to 9~, the indication being 
produoed by amplification and rectification of the a.f. component 
of the voltage from the carrier level detector (n). The voltage 
developed across the load resistor of this detector is applied via 
a coupling capacitor to the grid fil an amplifier valve (VBA), the. 
first section of a double triode. The output from the anode of 

Sect 1.2. (Contd.) 

http:seconda.ry
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1.2. (Continued) 

V8A is taken to t.he grid of thesecond triode section (V8B), 
which is oonnected as a cathode follower. The output at the 
cathode is rectified by means of a pair of germanium-crystal 
diodes and applied to the meter. Indication of modulation 
depth is thus based on a system of absolute measurement, and is 
independent of any indirect calibration associated with the level 
of the modulating voltage applied to the modulator stage. 

Power SuPPly Unit. The a.c. mains input is fed, via the (]i/OFF 
switch and fusas, to the primary winding of a single transformer 
(Tl), which is wound with suitable secozilary windings to provida 
all the a.c. voltages required by the instrument, including the 
filament supplies to the valves. The h.t. supply, derived 
from a centre-tapped winding, is applied to a full-wave rectifier. 
valve (VI), and thenca to a choke-capacitor smoothing circuit. 
The d.c. voltage is regulated by a conventionaI series stabilizar 
circuit, in which the gridValtage ot a tetrode cathode-follower 
valve (V3) is controlled by a high gain pentode amplifier (valve \14), 
the reference voltage level being provided by means of a gas-fillad 
stabilizer (VS). 

The primary connactions of the mains transformer can be 
adjusted so that the instrument can be operated from any 40- to 
l(X>-c/s a.c. supply in the voltage ranges 100 to 150 volts and 
200 to 250 volts; the instrument can also be operated from a 
500-c/s l80-volt supply. Filtering arrangements are provided to 
supress r.f. leakage via the a.c. supply line. 

K.I.Ltd. Sect 1.2. (Oontd.) 
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2. 	 Ol?ERATI<N 

2.1. INSTALLATI<N 

Unless otherwise specified the Signal Generator is normal~ 
despatched with its valves in position and with its mains input 
circuit adjusted for immediate use with 23O-vo1t a.c. mains 
supplies. The instrument can be adjusted for opeoation from 
any supp~ voltage within the range 180 to 250 and 100 to 150 
volts. To check or alter the setting of the mains transformer 
tappings, the user should refer to MAINTENANCE - Sections 4.4 
and 4.4.1 or 4.4.2. 

2.1.1. Switching ON and Warndng Up 

Before switching ON, be quite sure that the instrument is 
correct~ adjusted to suit the particular mains supp~ to which 
it is to be connected. Then proceed aS fol1ows:

(1) 	 Connect the mains lead - which is stowed, when not in 
use, in the 1eft-hand case handle recess - to the mains 
supp~ socket .. 

(2) 	 (heck that the NORMAI/HIGH OUTPUT switch is set to NORMAL. 

( 3 ) 	 Switch ON by means of the SUPPLY switch; the red pilot 
1amp shou1d then glaw. 

(4) 	 Before proceeding further, a11CRl a short time, say 5 
minutes, to elapse for the valves to warm up and attain 
therma1 equilibrium. If a particular~ high order of 
stability is required, this time should be increased to, 
say, 30 minutes. 

2.2. TUNING THE INSTRUMENT 

The r.f. oscillator tunes from 12 to 470 Mc/s in five bands, 
which are as fo11ows:

12 to 24 Mc/s 
24 to 48 MC/s 
4.8 to 110 Mc/s 

110 to 260 Mc/s 
260 to 470 Mc/s 

:M.I.Ltd. 	 Sect 2 - 2..2. 



-10- . BB 80lB/l 
1 - 11/55 

2.2. (aontinued) 

To produoe the required output frequency: 

( 1) Se1eet the re<pired frequency band by means of the RANGE 
switeh. To change from one band. 'to another, rotate this 
contro1 through one and a fifth turns per band unti1 the 
mechanism locates positively with the knob pointing to 
the required band.. The lenob may be turned in either 
directian as convenient. 

(2) 	 Turn the frequency eontro1 unti1 the required frequency 
is indicated on the main tuning dia1. Using the central 
hair-line on the transparent oursor, read the min tuning 
dialonthe ealibration arc-appropriate to the band. 
se1ected with the RANGE switeh in (1) above. 

The frequency eontro1 lenob is fitted with a small incrementa1 
dia1 which is calibrated +inearly from O to 100 over its whole 
circumferenee and makes approximately 30 revolutions as the main 
dia1 is turned through its eomplete ang1e of rotation• 

.A:f'ter the relationship is determined between (i) movement of 
the incrementa1 dial through one division and (ii) the corresponding 
ehange in frequency, the incrementa1 dial can be used t o sub-divide 
linearly any portion of the frequency eover on any band, a faei1ity 
whieh is very useful when making band:width or simi1ar measurements. 

Tuning through one division of the incremen:t;a1 dia1 is, at 
the eentre of eaeh band, equiva1ent to a frequency change of the 
fol1owing order: 

5 kels on the 12 to 24 Me/s band'. 
10 kels on the 24 to 48 Me/s band. 
25 kels on the 48 to 110 Mcls band. 
50 kels on the 110 to 260 Me/s band. 

100 kels on the 260 to 470 Mcls band. 

It will be appreeiated that, since the min tuning dialon 
eaeh Signal Generator is individua1ly calibrated, the above figures 
can only be regarded as typieal. It fo11ows that the relationahip 
between the fre<pency ehange and the ehange in incrementa1 dia! 
reeding should be individua1ly determined by the user - in the manner 

M.I.Ltd. 	 Seet 2.2. (Contd.) 
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2.2. (Continued) 

outlined below - en the particular TF 801B/l he is using. 

To determine the change in fre~ency for a one-division 
change in incremental dial reading, proceed as follows:

(l) 	 Set the main tuning dial to some convenient whole number 
of :Mc/s at or near the centre of the band to be subsequently 
used. 

(2) 	 Rotate the 0-100 incremental dial relative to the frequency 
oontrol knob so that its O is indicated by the rursor and 
the reading of the main tuning dial is not altered. 

starting with the min dial indicating the f'requenoy chosen 
in (l) above, ar.d with the incremental dial reading O, tum 
the frequency controI until the reading on the main dia! 
changes by a whole numher of megaqycles. 

(4) From: (a) the differenoe in frequency betw6en the starting 
point chosen in (l) and the finishing point chosen 
in (3), 

and (b) the total numher of incremental divisions 
traversed in tmling from one point to the other 
on the main tuning dial, 

calcu1ate the frequency change per division of the incremental 
dial; this change may be conveniently expressed in kilocyoles 
per division, 

The following example, obtained by manipulation of the controls 
on a particular TF 80m/l, illustrates the above method of determining 
the incrementalfrequency change per division of the incremental dial. 

Example: 	 With the main dial ~t to 190 Mc/s, the 
incremental dial was turned relative to the 
frequency controI knob until it read O. Af'ter 
the frequenoy controI had been ~t to give a 
~n dial reading of 200 MC/s, the reading on 
the inoremental dial was 85. The total number 
of incremental divisions traversed was 185, the 
incremental dial having rotated through more than 
one revolution for the frequency change of 10 MC/S, 
i.e., 10,000 kels. 

Jat. I.Ltd. 	 Seot 2.2. (Contd. ) 
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2.2. (Continued) 

In this case, a change of l division on the 
incremental dial corresponded, between 190 
and 200 J:Ifc/s, to a nominal :f'requency change 
of 

10,000
185 = (Almost exact ly) 54 kC/s 

The law of the main tuning dial of a 'IF 80m/l is sub
stantially linear with respect to :f'requency i where any departure 
from this law occurs, it will invariably be in the upper quarter 
of es.ch of the five frequency bands of the Signal Generator. 
For general working over the lower three-quarters of each of the 
:f'requency bands, it will be foun:l that once the relati onship 
between frequency change and char.ge in incremental dial reading 
has been established at one point near to the centre of each band, 
the figures can be used over the whole of the lower three
quarters of their respective bands. 

When working within the upper quarter of any bard, or when 
the highest accuracy is required at aIJY part of a band, the 
relationship should be determined separately for the particular 
section of the frequency band (Ner which the incremental varia
tions are to be made. 

SETTmG UP FOR CCNTmuOUS WAVE aR MODULATED OUTPUT 

The Signal Generator includes facilites for providing the 
following types of output: 

(l) Continuous wave. 

(2) 	 Sinewave modulated, 

(a) 	 from the internal looo-c/s oscillator; 
(b) 	 from an external source operating within 

the :f'requency range 30 c/s to 20 kC/s. 

(3) Pulse modulated :f'rom an external source. 

M.I.Ltd. 	 Sect 2.3. 
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2.}. (Oontinued) 

Sections 2.3.1 to 2.3.3, which fo11ow, detai1 the different 
aetting up proceduresrequired to produce the various types of r.f. 
output listed above. If, when fo11owing these procedures, 
attempts are made to set up a source e.m.f. greater than 0.5 volt 
or a sinewave modulation depth greater than 30}&, i t may be found 
t hat , at certain carrier frequencies, there is either (i) in
sufficient r.f. output to produce a CARRIER-LEVEL-meter def1ection 
to the SET CARRIER mark, or (ii) not sufficient output in reserve 
to accormnodate the required percentage modulation. 

In auch circumstances, . the NOBMAI/HIGH switch should be set 
to HIGH. This action increases the h.t. voltage applied to the 
master oscillator, and results in alarger amplitude drive to the 
fo11owing tuned. amplifier stage, which supplies the input to the 
attenuator. 

With the NORMAL(HIGH switch at NORMAL, the disc-sea1 
oscillator va1ve operates at only a fraction of its permitted anode 
dissipation. With the switch at HIGH, the disaipation increases, 
and the va1ve operates near its ~imum rating. Whi1e the HIGH 
output setting may be used free~ when necessary, the practice of 
operating, whenever possib1e, with the switch at NORMAL great~ 
conserves the life of the oscillator valve. 

2.}.1. Continuous Wave 

(1) 	 Set the MODULATICN switch to OFF. 

(2) 	 Tune to the required carrier frequency (see Section 2.2. 
TUNING) • 

Set the .ATTmroATOR dia1 to indicate the required open
circuit output voltage. (The NORMAL ma.ximum is 0.5 volt 
or 1:14 dB above 1 !-LV.) 

Adjust the SET CARRIER contro1 to produce a small deflection 
on the CARlUER IBVEL meter or, if no reading is obtained on 
the meter, turn the SET CJ.RRIER controI to a point of approrl
mate~ three-quarters of the wa.y to its maxinrum c10ckwise 
setting. 

M.I.Ltd. 
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(5) 	 Oarefully tune the PEAK CARRIER oontrol fOr maximum reading 
on the CARRIER LEVEL meter; if necessary, readjust the SET 
CARRIER oontrol to keep the pointer of the CARRIER LEVEL 
meter on the scale. 

(6) 	 Finally, adjust the SET CARRIER controI to bring the pointer 
of the CARRIER LEVEL meter to the "red line marked SET CARRIER. 

2.3.2. Sinewave Modulation 

(a) 	 From the internal lOOO-c/s oscillator 

(i) 	 Set the MODULATION switch to JNT. 

(ii) 	 Tune the Signal Generator and. peak the output at 
the required carrier frequency in a manner similar 
to that described' for c.w. 

(iii) 	 Adjust the SET MODULA!'ICN controI to give the 
relW-ired ,percentage depth as indicated on the 
MODULATION meter. 

(iv) 	 If necessary, readjust the SET CARRIER cantroI 
to maintain the CARRIER-LEVEL-meter reading at 
the SET OllRRIER mark. 

(b) 	 From an external source 

(i) , Set the MODULATICN switch to EXT SINE. 

(ii) 	 Oouple the external. source to the EXTERNAt MOD 
terminals marked SINE and E. 

(iii) 	 Tune the Signal Generator and peak the output at 
the required carrier frequency in a manner similar 
to that described for c.w. 

(iv) 	 Adjust the level of the input from the external 
source to give the reqJ.1ired modulation depth as 
ind.icated on the MODULATION meter. 
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(v) 	 .If necessary, readjust the SET ~~IER controI 
to maintain the CARRIER-LEVEL-meter reading at 
the SET CARRIER mark. 

The impedance presented between the SINE and E terminals 
to the external modulating source is nominal~ l ~ resistive 
shunted by loo!-4J.F. .An input of the order of 1.0 volt r.m.s. 
is reqtlired to produce 3~ modulation. With the MODULATOR 
switch set to EXT SINE, the frequenqy characteristic of the 
modulating circuits is flat to within l dB with respect to l kc/s. 

2.3.3. ExternaI Pulse Modulation 

Introductory Notes 

For this type of operation, set the MODULATICN smtch to 
En' PUI8E. This action direct~ couples the grids of the modulator 
valve to the EXTERNAL MOD. PUI.sE inlet socket; with this one 
exception the internal c:l.rcuits of the Signal Generator are the 
same as for the c.w. and, with no input applied to the PULSE inlet, 
the Signal Generator gives a normal c.w. output. 

The impedance presented at the PULSE input socket to the 
external modulating source is nbminal~ l M.~ shunted by 50 1-1~. 
An input of not less than 25 volts pulse height is reqtlired for 
pulse modulation; for the best ca.rrier suppression and time of 
risa, an input of· the order of 50 volts should be used. 

The r.f. bardwidth of the Signal Generator changes with 
carrier frequency; it is approximate~ 500 kc/s when the instru
ment is tuned to 12 MC/s, and increases to approximate~ 3 Mc/s 
at the 47o-Mc/s end: of the range. These bandwidths correspord 
to video-frequenqy responses of 250 kc/s and 1.5 Mo/s respective~. 

Sguarewave Modulation. If a squarewave of unity mark-space 
ratio is applied to the PULSE input socket, the mean level of the 
carrier, which is "on" during the positive periods, is reduced by 
halt', with corresponding reduction in the CARRIER-LEVEIt-meter 
reading. With the meter deflection set up to the SET CJJffiIER 
mark by means of the SET CARRIER controI the output level is suCh 
that the r .m. s. voltage during the "on" period is equal to twice 
the voltage indicated on the attenuator dial. 

M.I.Ltd. v 
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Unless the' squarewe.ve is completely negative-going with 
respect to sero, a suitable blocking capacitor nust be used, 
the capacitance being large enough to provide , in conjunction 
with the 1 .MS2 grid leak of the modulator valve, a time constant 
which is long oompered with the pericXlic time of the sQ!.lare
wavej by this neana, the squarewe.ve is restorad to the corr6bt 
mean d.c. level by the dicXle action of the grid and cathode of 
the mcXlulator valve. 

Positive Pulse Modulation. A positive-going pulsa input signal 
can be used to produce the usual type of pulse-modulated r·.f. 
outp.tt, where the "on" period is the duration of the pulse - see 
figure lB of drawing No. 'mB 24855, which follows page 17. 
There are two methods of applying the positive-going ,pulse mcdu
lating signal; one requires the use of a battery and external 
circuit, and is to be used when the absolute r.f. lavel during the 
pulse pericXl is imPortant, while the other nethcXl, which needs only 
an input capacitor, doas not permit monitoring of the r.f. output. 

The mean r.f. level is not sufficient to cause any signifi 
cant deflection of the CARRlER IBVEL meter; so it is clearly 
impossible to monitor the output voltage directly. Hawever, by 
the use of a simple erlernal d.c. restoring circuit, the instru
ment may be set up to provide a cal ibrated level of pulsa modu
lated output. The procedure is as follows:

(l) 	 Connect a germanium ~stal diode, a variable d.c. 
voltage source comprising a battery and 10-~ 
potentiometer, and two l-~ capacitors into a cir 
mit as shown in figure 2 of drawing No. TBB 24855 
follawing page 17. It is important that the diode 
is not connected in the reverse direction to that 
shown; the electrode corresponding to the anode of 
a thermionic dicda should be connected to the PULSE 
socket inner. ' A high backward-resistance diode 
such as the B.T.H. enlE should be used - with this 
dicXle, the "rad" electrode should be connected to 
the slider of the potentiometer. 

M.I.Ltd. 
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2.3.3. (Continued) 

(2) 	 With no pulse input, turn the SET C.ARRIER control tw 
maxiImJm, tune to the required frequency, and peak the 
output as for c.w., then adjust the external potentiometer 
to bring the CARRIER LEVEL meter pointer to the SET CARRIER 
mark. 

(3) 	 Apply the positive~going input pulse, via the blocking 
capacitor as shOWIl, to the PULSE input socket of the 
Signal Generator. The r.m.s. voltage output during 
the pulse periods will then: be indicated by the ATTENUATOR 
dial. 

When the absolute level of the output signal is unimportant, 
i t may be more convenient to apply the second method of injecting 
the pulse inp,lt signal, using I only an input capacitor externally. 
This capacitor, which is connected in series with the input 
signal, should be of such a value that its time constant in 
conjunction with the l-MQ grid leak of the modulator valve is 
large compared with the periodic time of the pulsa signal. With 
the pulses applied in this wB:y, the modulator valve, by normal 
self-bias action, d.c. restores the positive peaks of the pulsas 
to zero as described. for squarewave modulation. 

The Signal Generator should then be regarded as uncalibrated 
in respect of absolute rutput level; the attenuator can, of course, 
still be used to vary the output level and its decibel scales can 
be used to make known increments or decrements in the output level. 

Negative Pulse OPeration. The application of negative-going 
pulses, which may normally be fed directly inta the PULSE input 
socket, results in the r.f. output being suppressed for the dura
tion of the applied pulses as shown diagrammatically in figure lA 
of drawing No. TBB 24855. 

Providing the pulse length is not more than <8% of the 
complete cycle, when the CARRIER LEVEL reter is set to the SET 
CARRIER mark the amplitude of the r.f. output signal is very 
nearly egual to the level indicated on the attenuator dial. 

M.I.Ltd. 	 Sect 2.3.3. (Contd.) 
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Ee: SO-OHM CONNECTOR 

TF 	801 B TM 4824 

E IS THE E IlA F. INDICATED ON THE ATTENUATOR DIAL 

RO IS THE OUTPUT RESISTANCE OF THE TF BOl B = 50 OHMS 

ZL IS THE LOAD IMPEDANCE 

FIGURE 3 OUTPUT CONDITlONS FOR DIREC TCOUPUNG 

E 	 CONNECTOR 

TF 801 B TM 4824 TM 4919 

OUTPUT CIRCUIT WITH 20- dB PAD IN USE. THIS IS 

EQUrv ALENT TO:

F IGURE 4 	 OUT PUT CONDITlONS FOR COUPLlNG VIA 
THE 20-dB PAD 

CONNECTORE 

TF80lB T M 4824 

OUTPUT CIRCUIT FOR SOURCE RESISTANCE < 50 OHM S 

THIS IS EQUIVALENT TO:
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FIGUR E S OUTPUT CONDITlONS USING PARALLEL RESISTOR 
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FIGURE 7 	 OUTPUT CONDITlONS FOR COUPLlNG TO 
BALANCED LOADD__________________________________________________________ 
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R.F. OUTPUT .ARR.ANGEMENTS 

For oonsideration Cif its output cirouit, the TF 80lB/l 

should be regarded as a zero-impedance voltage generator in 

series with a resistance of 50 ohms. This condition is show.n 

diagrammatically in figure 3 of drawing No. TBB 24856, where 


. E is the e .m.f. indicated on the ATTENUATOR dial, Ro ~s the 
souroe resistanoe of the generator, and ~ is the löad 
impedanoe. 

The ATTENUATOR dia! has four soales as follows:
-


(i) 	 The dB!J.V scale, calibrated from -20 to +120 indicates 

the output e.m.f. in decibels rel~tive to l !J.V. 


(ii) 	 The e.m.f. scale, calibrated in units of voltage from 

O.l!J.V to l volt, irrlicates the e.m.f. directly. 


(iii) 	 The dBm scale, calibrated from +7 to -130, indicates 

the power delivered to an external 5O-ohm load in 

terms of decibels relative to l mW. 


(iv) 	 The fourth and inner scale, calibrated from O to +70, 

indicates the power output to an external load in 

decibels relative to thermal noise for a noise

bandwidth of 10 kc/se (The techni~e for applying 

this scale is disoussed in Sectian 2.4-.3.) 


With the SET CARRIER control adjusted to bring the CARRIER
IiEVEIr-meter pointer to the SET CARRlER mark, the ATTENUATOR ecales 
are direct reading, each in its partioular units as described 
above. 

NarE: 	 For outputs which require an ATTENUATOR 
setting corresponding to mare than 0.5 volt 
on the e.m.f. scale, see later Section 2.4-.2. 

M.I.Ltd. 
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2.4.1. 	 Coupling to the aquipment under test (use of the Qttput 
Accessories) 

The (ht~t OOON'EGl'OR Type TM 4824. This is a 50-ohm coaxial 
cable 3 inches long and fitted at either end with standard 
typa N free phlg (United States, Military No. UG-2lJ3/U; Great 
Britain Transradio Ltd., type GE. 071) • These phlgs mate 	with 
either a standard 	typa N free socket (United States, Militar,y 
No. UG-23B/U; Great Britain, Transradio Ltd., type 6.043) or 
a panel mounting typa N socket (United states, Military No. 
UG-22B/U; Great Britain, Transradio Ltd., typa DE.07l). 

Because the Signal Generator has an output impedance whioh 
is nominally equal to the characteristic impedanca of the 
CONNECTOR cable, this cable may be regarded as correctly terminated. 
at the input end, so that the possibility of serious errors in 
the apparent e .m.f. caused by standing waves in the cabla can 
generally be neglected even when the input impedance of the equip
ment under test is not equal to 50 ohms. However, it is often 
mare important for other reasons that the source impedance is 
either accurately matched to the 1000 or that it has a particular

\.l . 	 known value not equal to 50 ohms. Urrler these circumstances, 
the effective source resistance at the output end of the ~stem 
can be altered. to the required value by the use of various 
matchLng networks, a selection of these being supplied as 
accessories with the instrument. 

The 2o-dB Attenuator PAD Typa TM 4919. When the equipment under 
test has an input 	impedance other than 50 ohms and i t is irnportant 
that the signal is derived from a 5O-ohm source, it is advisable, 
if the insertion loss can be tolerated, to couple the CONNEGl'OR to 
the load via the So-ohm 20-dB attenuator PAD. 

With the PAD in circuit, the possibility of error in 
apparent e.m.f. or effective output impedance due to standing 
waves is avoided because it is irnpossible.to seriously mismatch 
the cable - variations in the load impedance from zero to infinity 
cause the affective line-terminating resistance to depart from 
its correct value by only l ohm a.pproximately. 

Figure 4 on drawing No. TBB 24856 shows diagrammatically 
the effeet of connecting the Pad into circuit. The final 
output conditions are equivalent to those of a zero-impedance 

MeI.Ltd. 
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2.4.1. (Oontimled) 

generator producing an e.m.f. equal to E/lO in series with 
a resistance, R:mo' of 50 ohms. The p.d. aeross the load can, 
of course , be calculated in the usual wa:y and is equal to 

11 	 ..•...••......•..•••...•.••....•(1)
lo 

where 11 is the e .m.f. indicated on the ATTENUATOR dial, 

~ 	is the effective source resistance of the Signal 
Generator (50 ohms). 

Zr, is the input impedance of the equipment under test. 

The PAO is fitted with a type N socket at its input end and 
a typa N plug at its output end. 

Source Resistance ~ss than 50 ohms. If the required source 
resistance is less than 50 ohms, the arrangement shown in figure 5 
can be used. A resistor having a value R is connected effectivel,y 
in paralleI with the source resistance of ~he generator so that the 
output resistance of the system, R:E0' is given by the standard 
e:x:pression for resistancesin parallel, viz: 

where RO is the output resistance of the Signal Generator. 

Since the value· of the required output resistance is usuall,y 
the known term, the above e:x:pression is more useful when rearranged 
as fo1Iows:

R = RO x R:E0 ~ •••••••••••••••••••••••••••••••• (2) 
p RO -	 R:Eo 

M.I.Ltd. 	 Sect 2.4.1. (Contd.) 
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2.4.1. (Continued) 

Under these oonditions, the etteotive sour06 e.m.t., 
~, presentad to the load is given by the eXpression 

R 
~CT ,= E x R : RO •••••••••••••••••••••••••••••••••• (3) 

p 

where E' is the e .m.t. indioated on the A1"I'ENUATOR dial. 

Souroe Resistanoe Greater than 50 ohms. If the required souroe 
resistanoe is greater than 50 ohms, a resistor having a value R

S 
oan be oonneoted in series with the output as shown in tigure 6. 
With this arrangement, the etteotive output resistanoe, EEo,is 
given by the expression tor resistanoes in series, viz: 

or, more oonvenient l,y 

= EEo - RO ••••••••••••••••••••••••••••••••••••••••••• (4)RS 

w~e RO is the output resistanoe ot the Signal Generator. 

For the speoial oase, where EEo is equal to 75 ohms, the 
5O-ohm to 75-ohm MATCHlNG UNIT Typa TM 4918 is supplied. This 
unit oontains a 25-ohm resistor whioh, oonneoted in series with 
the 5O-ohm sour06 resistanoe ot the Signal Generator, gives an 
efteotive output resistanoe ot'75 ohms. The MATCHING UNIT is 
i"itted with a type N socket at its input end and a Belling ~e Ltd., 
typa L734/P plug at its output end; this plug mates with a Belling 
Lee Ltd. tree socket type L734/J or panel mounting socket type
Ibo../S. 

When the effeotive output resistanoe is altered by the 
above method, the C<:lmEOl'OR is mismatohed at its output end; it 
is advisable" therefore, if the insertion loss oan be tolerated, 
to insert the 2Q-dB PAl> between the output end ot the CCNNEGrOB. 
and the oorreoting rasistor, R or R. Theetfeotive source

S
e.m.f. is" ot oaurse, then reduoed b, a taotor of 20 dB. 

LI.Ltd. Seot 2.4.1. (Contd.) 
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2-4.1. (Oontinued) 

Using the Signal Generator with Balanced. Loads. With oertain 
types of equipment, the input cirouit is in the form of a bala.noed 
winding. Such equipment can be fed from the unbala.nced output 
at the Signal Generator via two correcting resisters as shown in 
figure 7fP this arrangement makes use of the auto-transformer 
effeot of the centre-tappad winding to simulate the behaviour of 
abalanoed source. One resistorI RSl' is connected. in series 
between the earthed screen of the output access~ in usa and 
one side of the balanced winding, and a second. resistor, R

S2
, 

is connected in series with the If live" output connection and the 
other side of the balanoed winding. 

The values of the two resisters, RSl and RS2, can be 
oal.culated from the following expressioi'is 

••.••.•••.•• _•••••••••..•••.••••• (5) 

~O - R· •••••••••••••••••••••••••••• (5a)= -2 O 

where is the required line-to-line output resistance of~O the Signal Generator. 

RO is the source resistanoe of the Signal Generator (50 ohms). 

The 5O-ohm to 300-ohm UNBl~CED TO BALANCED TRANSJrORMER 
type TM 4916, supplied with the instrument, operates on the 
principle described above and is fitted with a typa N socket at 
its input end and solder spills at its output end. In this unit, 
the values of resisters RSl and R are 150 ohms and 100 ohmsS2
respectively, giving a total line-to-line source resistance of 
300 obms. . 

When feeding balanced loads by the metbod. described above, 
it is advisable, if the insertion loss can be tolerated, to usa 
the 2o-dB PAD. The effective source e.m.f. iS, of course, then 
reduoed by a factor of 20 dB. 

Seot 2.4.1. (Contd.) 
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2.4.1. (Continued) 

The D.O•. ISOLATlNG mIT Type TM 4917. This unit contains a 
30oevolt working 0.001-~ capacitor connected in series with the 
output line so that the Signal Generator ma.y be connected to a 
point of high d.c. potential on the equipment unier test. The 
ISOLATlNG UNIT is fitted with a typa N socket at its input end. 
and two arocodile clips at its output end. 

QltPl.l;ts greater than 0.5 volt 

The rated maximum source e.m.f. which the TF 801B/l is 
designed to generate is 0.5 volt. This maximum is, of course, 
mare than adequate for all normal applications of a signal 
generator. However, to cater for specialized uses, such as 
excitation of an r.f. bridge, the design of the TF 8OlB/l includes 
features which allow e.m.f.ts of greater than 0.5 volt to be 
obtained at most frequencies. FirstlY, as stated earlier, the 
AT'I'ENUATOR is calibrated up to l volt; setting the ATTENUATOR to 
this point removes the last 6 ~ecibels of attenuation and allows 
the tuned output stage and the external load: to be tight ly coup led. 
8econdly, the OARRIER LEVEL meter is calibrated above its red 
sEr CARRIER mark to a maximum of 2 volts; this additional voltage 
is for c.w. outPl.l;ts only and enables the user to realise the 
further 6 de·c1bels of potential output which the TF 80lB/l valve 
circuits possess by virtue of being designed to accommodate high
percentage amplitude modulation. 

To obtain e.m.f.ts of between 0.5 and l volt, the CARRIER 
IBVEL meter is maintained at the SET GARRIER mark and the ATTENUATOR 
dial set in the normal manner. 

To obtain e.m.f.ts of greater than l volt, the ATTENUATOR 
controI DUst be turned fully anti-clockwise to maximum and the SET 
OARRIER controladvanced to give- the required reading on the OARRIER 
IiEVEL meter. 

2.4.3. l(easurement of Noise Factor using the TF 80lB!1 

The attenuator dial carries a scale ,entitled - dB ABOVE 
THERMAL NOISE FOR 10 kC/s BANDWIDTH. This scale is intended f or 
use in conjunction with the common noise-factor technique 
involving doubling ~he power output from the r.f. amplifier system 

K.I.Ltd. 
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under test. The scale is direct reading in noise factor 
when the system under test has a noise bandwidth of 10 kels and 
an input impedanoe of SO ohms. The method of using the Signal 
Generator for noise factor measurement is outlined below. 

The noise factor of a receiver is the noise factor of i ts 
tuned amplifiers, since the noise prciluced in the seooni dotector 
and. audio stages is negligible compared with the amplified noise 
originating in the tuned system. The noise fact~ measurements 

. are taken, therefore, on the r.f. ani i.f. amplifiU's only. 

IdealJ,y, the seeond. detector ahould be replaced with a 
suitable square-law indicator oalibrated in terms of power or the 
square ~ the output current or voltage. In practice, however, 
a meter calibrated in r.f. power but which actualJ,y measures 
second. detector ourrent is often used with satisf'actory results. 

(a) Receivers with So-ohm input impedance 

If' the receiver has an input imped.ance of SO ohms, the 
following test procedure should be adopted:

(i) 	 Couple the output of the Signal Generator to the 
So-ohm input of the receiver under test by means 
of the C<lmEGrOR cable. Do not use the '2o-dB 
PAD. 

(ii) 	 Set the Signal Generator output level to zeru 
by turning the RANGE control to a position between 
the bands~ 

(iii) 	OarefulJ,y note the reading of the square-law 
indicator. 

(iv) 	 Set the Signal Generator .for c.w. output, tune 
to the centre frequency of the receiver pass
band, ani adjust the output level of the Signal 
Generator to double the previous reading of 
the square-law indicator. 

If' the receiver has a noise bandwidth of 10 ko/S, the 
reading on the "noise f'actor" scale of the attenuator dial is 

Jl.I.Ltd. 
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2.4.'. 
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(eontinued) 

e~al to the noise factor of the receiver expressed in decibels. 
If the noise bandwidth of the receiver is different from 10 kC/s, 
the noise factor of the receiver can be calculated from the 
expression 

.•.•...•••••••••• , ••.••••• (6) 

where Fe is the corrected noise factor of the receiver. 

F is the indicated'noise factor.ind 

B is the equivalent noise bandwidth of the receiver. eq 

The last term in the above expression, viz. Be/l04, is 
real~ a pawer ratio, since the effective noise power generated 
at the input of the 'receiver is direct~ proportional to the 
bandwidth. The TF 80lB/l attenuator scale assumas a l0-kc/s 
b andwidt h, so that the correction figure is simply the ratio, 
expressed in decibels, of the actual noise bandwidth of the 
receiver (B ) to the assumed noise bandwidth (10 kC/s).. If eq 
Be is greater than 10 kc/s, the correction in decibels should 
beqsubtracted from the indicated noise fa.ctor; if it is less 
than 10 kC/s, the correction should be added. 

To compute the e~ivalent noise bandwidth of a receiver, 
first pIet its frequency response, extending either side of its 
centre f'requency to a point where the sensitivity falls to zero. 
Next find the mean level of the response curve and draw a hori
zontal line at this level a.eross the graph. Call the height of 
this line above the base line - H. By the use of Simpson f s 
rule or sorne other graphical method of integration, find the 
area enclosed by the response curve. Call this area - A•. 
Final~ construct a rectangle on the base line having an area A 
and a height H. The, bandwidth, A/H, enclosed by the rectangle 
is the eqivalent noise bandwidth of the receiver. 

~~~~~~- ~----
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(b) 	 Receivers with input impedances other than 50 ohms 

If the input impedance of the receiver under test is 
different from 50 ohms, the procedure should be modified as 
described in the following instructions" and an additional 
correction must be made. The effective source resistance at 
the Signal Generator output should be matched to the load by 
the appropriate method as described in Section 2.4.2. Having 
fittedthe matching resistor and coupled the Si~ Generator 
to the receiver input, carry out operations (ii), (iii)" and 
(iv) as described for receivers with 50-ohm input impedance. 

Where the input impedance of the receiver is greater than 
50 ohms and matching is accomplished by using a series resistor" 
the power dissipated in the load. is inverse.:ly proportional to 
the input impedance· of the receiver. The noise factor is, 
t herefore, given by the expression 

Z 
.....••••.•...•••......•.•• (7)F = Fe - 10 Log R L 

O 

where RO is the output resistance of the Signal Generator (50 ohms). 

Zr, 	 is the input impedance of the receiver under test. 

F is the true noise factor. 

Fe 	 is the indicated noise f actor arter the correction is 
applied for equivalent noise bandwidth. 

The last term in the above expression, viz. zJRO' is again 
a power ratio, since the assumed power and the actual power are 
directly proportional to RO and ZL respectively• This ratio 

is expressed in decibels and subtracted from the figure obtained 
by applying the correction for noise bandwidth to the indicated 
noise factor. 

Where the input impedance of the receiver is less than 
50 ohms and matching is accomplished by means of a parallel 

M.I.Ltd. 	 Sect 2.4.3. (Contd.) v 
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resistar, the power dissipated in the 10ad decreases with 
the input impedance of receiver, so that the noise factar is 
given by the expression 

R 
.......................... . (8) 
F = F C ... 10 Log ~ 

This carrection figure is the ratio, expressed in decibels, 
of the assumed impedance to the actua1 impedance, and is subtracted 
from the figure that was obtained by applying the carrection for 
noise bandwidth to the indicated noise factar. 

The instructions given above apply only when the effective 
source resistance of the Signal Generator is matched to the input 
impedance of the receiver. Tests with varying source impedances;, 
e.g.; finding the source impedance far minimum noise factar, are 
very tedious using a sing1e-:f:requency generator. A suitab1e standard 
Noise Generator~ such as the Marconi Type TF 1053 (100 to 600 MC/S) 
or Type TF 11<:6 (100 kc/s to 200 MC/S), is more suitab1e for these 
more comp1icated measurements. 

For precise definition of equiva1ent noise bandwidth and of 
noise factar, see B.S. 2056 "British standard G10ssary of Terms for 
<nharacteristics of Radio Receivers", paragraphs 121 to 123 and 202 
to 205. 

In order to further e1ucidate the above instructions, two 
examp1es of noise-factor measurement are warked below. The figures 
quoted are for fictitious receivers and should not be taken as 
typica1 of nny particular type of receiver operating in the frequency 
range covered by the Signal Generator Type TF 80lB/1. 

E!amp1e ; 1. A receiver has an input impedance of 75 ohms. The 
source resistance of the Signal Generator is matched to the receiver 
by means of a 2S-ohm series resistor as shown in figure 6 of drawing 
No. TBB 24-856. 

Carrying out the procedure described in paragraphs (a) (ii) 
to Ca) (iv), a reading of 25 decibels is obtained on the attenuatar 
"noise factor" scale. 
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The e<pivalent noise bandwidth is found to be 31.6 kc/s. 

Substituting in expression (6):

10 wg 31.6 x 103'
Fe = 25  410

= 25 - 10 Log 3.16 
= 25 - 5 = 20 dB 

Correcting for input impedance using expression (7):

F = 20 - 10 Log 75 
50 

= 20 - 10 Log 1.5 
= 20 - 1.76' = 18.~ dB 

The corrected noise factor is, therefore, 18.~ decibels. 

!xaD!Ple 2. A receiver has an input impedance of 30 ohms. The 
source resistance of the Signal Generator is matched to the receiver 
by maans of a 75-ohm resistor connected in paralIeI as shown in 
figure 5 of drawing No. TBB ~856. 

By the method described, the indicated noise factor is found 
to be 16 decibels. 

The equivalent noise bandwidth is calculated as 20 kC/s. 
The ratio of thetNo bandwidth to the assumed bandwidth is 2:1 or, 
expressed in decibels, 3 dB. Since the true bandwidth is greater 
than the assumad bandwidth, the correction is subtracted from the 
indicated noise factor to giva a value of F O equal to 13 dB. 

Oorrecting for impedance in the same way: the ratio of true 
input impedance to the assumed input impedance is 3: 5 ar, expressed 
in decibels, 2.22 dB. Subtracting this figure from Fe gives 10.78 dB. 

This example aruId, of course, be solved by applying 
expressions (6) and (8) in a manner similar to that in which expres
sions (6) and (7) were used in the previrus example. 

Me I.Ltd. 
v 
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When the user is familiar with the principles and tech
ni~es af operation detailed in the preceding sections of this 
handbook, the followi.ng abridged operation instructions may be 
found convenient. 

ABRIDGED o:P.ERATING INSTRUcrIGlS 

Frequengy Range: Source Impedance: 
12 to 4-70 MC/s. 50 ohms. 

OltPlJ;t Range: 	 Modulation: 
0.1 ~v to 0.5 volt; Internal ar external sine a.m.; 
higher outputs obtainable external pulse a.m. 
at most frequencies. 

Power SuPP1y: 

100 to 150 volts, 4-0 to 100 c/s; 

180 to 250 volts, 4-0 to 100 c/s; 

180 volts, 500 c/s. 


GENERAL NC1l'ES 
(l) 	Be sure the mains transformer is correctq 

ad'usted befare switchi on. 
(2) 	The N ~ HIGH switch should be set to 

NORMAL whenever possible. Switch to EIGH 
~ when the required carrier level cannot 
be obtained by lIW3ans of the PEAK C.ARRIER and 
SET C.ARRIER controIs. 

TONING 
Set RANGE switch to band required, then use 
frequengy controI to set .main dial to r equired 
frequengy. 

C.W. OPERATICN 
Set MODULATION switch to OFF. Set ATTENUATOR 
dial to indicate re~ired source e.m.f. Tum 
PEAK QARRIER controI to point which gives maximum 
defleO'tion on CARRIER IiEVEL lOOter, '~h~m, using 
SET CARRIER control, bring meter pointer to SET 
CARRIER mark. 

M.I.Ltd. " 	 Sect 3. 

http:followi.ng
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3. (Continued) 

SlNEWAVE MODULATICN 
lNTERNALc 	 Set MODULATICN switch to INT. Adjust ATTENUATOR, 

PEAK CARRIER an:i SET CARRIER controls as for C.W. 
Using SET MODULATICN control, bring MODULATICN 
meter to the required reading. If necessery, re
adjust SET CARRIER control to maintain CARRIER 
IEVEL meter at SET CARRIER mark. 

SmEWAVE MODULATICJf 
Ell'ERNAL: 	 Set MODULATION switch to EXT SINE. Couple 

modulating source to EXTERNAL MOD terminals • 
.Adjust ATTENUATOR PEA.K CARRIER an:i SET CARRIER 
controI as for C.W. Bring MODULATICN meter to 
required reading by varying level of input from 
external source. If necessary" readjust SET 
CARRIER controI to maintain CARRIER LEVEL meter 
at SET CARRIERmark. 

El.TERNAL POLSE MODULATICJf: 
Adjust ATTENUATOR, FEAK CARRIER and SET CARRIER 
controls as far C.W. Couple pulsa modulating 
srurce to PULSE inletj use series capacitar if 
pulses positive-going. Set M~ICN switch to 
EXT PULSE. Tum SET CARRIER controI to maximum. 

.M.I.Ltd. 	 Sect 3. (Contd.) 
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4.1. GENERAL 

The fo11owing items are inc1uded in this ha.ndbook (for 
deta.i1s see CCNTENTS, page 3) to assist in the maintenance of 
the Signal Genera.tor. 

Functiona1 Diagram 

Comp1ete Circuit Diagram 

Obmponent LAyout I11ustrations:

Fron.t Panel 

General View from Rear 

End View 

Rear View of L.F. and Power Uni t Deck 

Front View of L.F. and Power Uni t Deck 

Underside View of R.F. Unit 

Top View of R.F. Unit 

.!)roive-Wire Repla.cement Diagram 

Spares Ordering Sohedu1e with Circuit References 

Va1ve Replacement Data Sheet 

Section 1, DEsaRIPrION, of this handbook dea1s with the 
internal circuit s of the Signal Generator and is intended to be 
read in conjunction with the Functiona1 Diagram. It is strongly 
recommended that, before commencing the adjustment or repla.cement 
of component parts of the instrument, the user shou1d fa.mi1iarize 
himself with the principles described in Section 1 and illustrated 
in the Functiona1 Diagr.-am. 

The comp1ete Cirouit Diagram shows all the e1ectrica1 
components contained in the instrument. The description of 
these components - their type, va1ue, rating, etc. - is given 
in the Spares OI:'dering Sohedu1e; the Schedu1e also lists certain 
seleeted mechanica1 components. 

K. I.Ltd. Sect 4 - 4.1. 
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4.1. (Continued) 

The p~sical locations of the electrical components are 
shown on the Component Layout illustrations. 

4.2.REMOVAL OF CASE 

To remove the instrument from its case, first lay it face 
downwardl:! on a bench, and remove the four metal domes which serve 
as feet - each, of these dames is ~eld at its centre by a counter
sunk screw. Next, remove the four similar domes from the back 
of the case. The case can now be s e parated fram the nain bcdy 
of the instrument. The mains lead passes through to the inside 
of the instrument via a hole in the bottorn of the left-hand case 
hnndle recess; feed the cable through this hole as the case is 
lifted upwards. 

4.3. REPLAamMmNT OF VALVE AND CRYSTALS 

Arter the removal of the instrument from its case, all 
valves other than V2 and Vb, the disc-seal r.f. valves, are 
immediately accessible. V2 and VG, together with the r.f. level 
monitor ~stal Xl, are contained in the double-screened r.f. 
unit. 

To gain access to the r.f. valves, the instrument should 
be turned upside down with the front panel vertical. The 22 
screws securing the uppennost face of the outer screening box 
should then be extracted. The removal of the plate held by 
these screws exposes a second plate secured by a further 25 screws. 
With thissecond plate removed, V2, V6, and Xl are immediately 
accessible. 

To remove the oscillator valve, V2, from i ts mounting, first 
detach the central filament-supply connector, then slide upwards 
the two phosphor-bronze clips which hold the black thermal-shunt 
block to the fixed anode-connecting plate. With the block removed, 
manipulate the valve forward so that the filament cylinder is 
detached from its contact and the grid-band is released from its 
annular spring contact and passes through the hole in the anode
connecting plate. 

M.I.Ltd. Sect 4.2 - 4.3. 
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4.3. (Continued) 

To remove the r.f. ~lifier valva, V6" slide up the two 
phosphor-bronze clips to release the black thermal-shunt block; 
then, having removed the block, draw the valve through the hole 
in the anode-connecting plate in a manner similar to that des
cribed for the oscillator valve, at the ~ time taking off 
the central filament connector and the outer filament cylinder, 
both of which are carried on short fl,y leads. 

The crystal, n, is held in a spring clip immediatel,y 
adjacent to the head of the attenuator tube and is easil,y removed. 

All valves and crystals in the TF 80lB/l can be replaced 
without special selection.. If crystal n is replaced, the 
calibration of the SET CARRIER meter must be restandardized as 
described in Section 4.8.6. If either the modulator valve, VS, 
or the crystal, n, is replaced, the accuracy of the MODULATICN 
meter should be checked and, if necessary, the meter sensitivity 
adjusted as described in Section 4.8.8. 

The instrument is fitted with a mains transformer with a 
double wound primary, the two tapped sections of which can be 
connected in series or series-parallel to allow for operation 
from any 40- to lOO-c/s suppl,y within the voltage ranges 180 
to 250 and 100 to 150. The instrument can be operated from a 
500-0/s suppl,y when the mains transformer is adjusted for 180
volt operation. 

The mains input to the transformer is carried by two fl,y 
leads, which are connected by screws to a 6-point tapping panel 
mounted separatel,y at the side of the transformer. Attached to 
the tapping panel is a pierced reference plate , which is revers
ible and marked with a selection of voltages. On one side of 
the reference plate, the voltages are applioable to the 100
to lSo-volt range; on the other side, to the l8C- to 250-volt 
range. The two main sections of the double wound primary are 
conneoted together by one or more links, which are used to join 
together the appropriate solder-tag terminals mounted direotl,y 
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4.4. 	 (Continued) 

on the transformer coil. To change from one major voltage 
range to the other, the linking between the transformer tags is 
altered; to make a small, say 10-volt, change within one of the 
major ranges, one or both of the screw-secured fly leads on the 
tapping 	panel are moved to a fresh position. 

In order to examine fully the transformer connections" 
the instrument must be removed from its case as described in 
Section 4.2. If it is only required to view or alter the posi
tion of the f lea.ds on the ta: i el the instrument case 
need not be remove ; the tapping panel is accessible arter the 
removal of the cover-plate in the right-hand case-handle recess. 

4.4.1. 	 For suPP+y voltages between 180 and 250 volts, the connection 
and arrangement of the transformer ~ tapping panel must be 
as follows:

(1) 	 The solder-tag terminals "TA? A" and "TAP B" on 
the transformer must be linked together. 

(2) 	 Other than (1) above, there must be no cross 
linking between the solder-tag terminals on the 
transformer. . 

(3) 	 The pierced and reversible reference plate 
covering the tapping panel must have its side 
bearing the 180- to 25O-volt marking visible. 
(The reference plate can be reversed arter the 
screw-secured fly leads are removed and the 
single screw extracted from between the "eJ' and 
"+10" tapping pOints.) 

(4) 	 The lead soldered to the "180" point on the 
tapping panel must go to the 1118011 soldor-tag 
terminal on the transformer. 

When 	the above instructions are exactly complied with, 
the instrument can be adjusted from the tapping panel for operation 
from 	~ supply voltage between 180 and 250 volts. Make the 
adjustment by positioning the fly leads on the tapping panel to 
give 	a combination suitable to the part1cular supply. 

M.I.Ltd. 	 Sect 4.4.1. 
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4.4.1. 	 (Continued) 

Example (1) 	 For l80-volt supply mains, one fly 
lead should be secured in the 11180" 
position, and the other fly lead in 
the " O" position. 

Example (2) 	 For 25O-volt aupply mains, one fly 
lead should be secured in the "240" 
position, and the other fly lead in 
the n+lO" position. 

4.4.2. 	 For au volta es between 100 and 150 volts, the connection 
and arrangement of' the transformer and apping. platemust be as 
follows:

(1) 	 The solder tag terminals "TAP A"ard "100/200" on 
the transformer must be linked together. 

(2) 	 The solder-tag terminals "TAP Bn and. n O vt' 
on the transformer must be linkad together. 

(3) 	 other than (1) and (2) above, there must be 
no other cross linking between the solder
tag terminals and the transformer. 

(4) 	 The pierced and reversible reference plate 
covering the tapping panel must have its side 
bearing the 100- to l5O-volt markings visible. 
(The reference plate can be reversed arter 
the screw-secured fly leads. are removed and 
the single screw erlracted from between the 
"O" and "+10" tapping pOints.) 

(5) 	 The lead soldered to the rear of the "10511 

point on the tapping panel mst go to the 
"105" solder-tag terminal on the transformer. 

When 	 the above instruct ions are exactly complied with, the 
instrument can be adjusted from the tapping panel for operation 
from 	8I\Y aupply voltage between 100 and 150 volts. lIake the 
adjustment by positioning the fly leads on the tapping panel to 
give 	a combination suitable for the particular local aupply. 
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4.4.2. (Oontirn.1ed) 

Example (l) 	 For use on lOO-volt supp~ mains, one 
f~ lead should be secured in the "100" 
position and the other f~ lead in the 
HOtt position. 

Example (2) 	 For use on 115-volt supp~ mains, one 
fly lead should be secured in the "105" 
position and the other f~ lead in the 
"+10" posit iono 

4.5. WORKlNG VOLTAGES 

Measured with a Model 8 Avo.Meter set to its highest 
convenient range, and with the mains transfarmer tappings set 
to suit the local supp~, the working voltages to be expected 
are of the following order:-

Mains Transformer, h.t. secondary: 480 - '0- 480 volts a.c. 
l.t .. l: 6.,3 volts a.c. 
l.t. 2: 6.3 volts a.c. 
l.t. 3: 5.0 volts a.c. 

H.T. rectified(across 02): 560 volts d.c. 
H.T. smoothed (across 03): 560 volts d.c. 
H.T. 	stabilized (V3, pin 8): 300 volts d.c. (adjuBted by means 

of RVl) 

The following table shows the anode, screen g·rid, and cathode 
voltages with respect to chassis for all valves except the r.f. 
oscillator valve V2. The voltages listed are subject to a tolerance 
of 20%, and they should be measured with the pa..'1el controls set as 
follows;

RANGE: 48 to 110 Me/s band. 

FREQU'EN"CY : 70 MC/S. 

SET OARRIER: Set to mid travel. 

MODULATION selector; INT SINE. 

SET MOD: Set to Zero. 

ATTENUATOR: 200 mV. 

NORMAIIHIGH switch: NORMAL. 

PEAK OARRIER: Adjust for max meter deflection. 


- Y.I.Ltd. v 
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4.5. (Continued) 

2Valve Va V Vk~ 

V3 560 560 300 

V4 300 100 100 

V6 320 10 approxo -
V7 300 2 


VBa ' 110 23 

V8b 320 140 

V9 14 -1.8 

The heater voltages of the r.f. valves, V2 and V6, are 
supplied from. a separate booster transformer, and should be within 
the limits 6.3 volts -O, +l~. 

The table below gives the approximate values of anode 
voltage for the oscillator valve, V2, measured at the centre of 
each band for both positions of the N~HIGH OUTPUT switch. 

NLH Switch 12 - 24 24-48 48 - 110 110 - 260 260 - 470 

NORMAL 170 160 250 230 200 

HIGH 190 180 300 300 300 

4.6. ACCESS TO R.F. UNIT 

General tests or same peculiarity in the performance of the 
Signal Generator may suggest the desirabili-t;y of inspecting the 
interior of the R.Fe Unit; this unitcan be dismantled by 
following the procedurs detailed below. 

It mst be enwhasized that it is most ul1wise for the user to 
open this unit unIess he is satisfied beyond r~asonable doubt that 
the .R.F. Unit does, in fact, contain a faulth 

Most of the circuit components in the R.F. Unit are 
accessible when the two cover plates are removed in the manner 
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4.6. 


4.7. 
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4.7,1. 

LI.Ltd. 

(Continued) 

described in Section 4.3. In order to expose the wire-drive 
mechanism used on this unit, remove the outer screening cover. 
To do so, lay the instrument on its face, take out the 23 screws 
from the periphery of the outer screening cover, and remove i t 
by lifting it vertically. The inner cover can then be removed 
by e:x:tracting the 42 screws holding it in position. This gives 
access to the heater booster transformer, T2. 

THE wmFrDRIVE SYSTEMS 

Both the main tuning drive and the attenuator drive utilize 
positive action wire-and-pulley mechanisms. A strong stainless
steel drive wire is used, and the necessity far wire replacement 
should be infrequent even if the wire receives no attention. 
However, a certain amount of friction is inevitable, and the life 
of the wire oan be further prolonged if this friction is reduced 
to a minimum by the pericdical applioation of a small amount of. 
Price t s Anti-Freeze grease. The procedure for replacing the 
drive wire, in the event of a breakage, is outlined in the two 
sections that follow. 

Replaoing the main tuning drive-wire 

Refer to the illustrations entitled WIRE DRIVE REPLAOEMENT 
DIAGRAM MI? 80lB/1-8 am TOP VIEW OF R.F. UNIT, :MP 80m/1-7. 

Replacement drive wires oan be obtained in pairs from 
Marooni Instruments Ltd. Theyare listed as: 'Drive-Wires Type 
TB 25500. 

(a) 	 Take the instrument out of its oase and remove the outer 
screening cover from the r.f. unit. Then stand the instru
ment the right way up on the bench with its back towards you. 
For improved access to the drive-wire meohanism, remove valve 
V3 (KT66) from its socket in the power unit ohassis. 

(b) 	 Remove the spring and the em of wire l from drum 'B' by 

undoing the set screw. 
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(c) 	 If necessary, push out the wire-securing pin from drum 'A' 
to release the wire. Take care not to 10se the pin; i t 
may have dropped out when the wire snapped, 

(d) 	 Remove drum 'O' from its spindle by releasing the grub screws, 
and remove the spring and the end of wire 2 by taking out 
the set screw. 

(e) 	 Take the shorter of the two new drive-wires; insert the 
end with the larger loop through the slot in drum 'O'; fit 
the spring on the set-screw, and secure the spring and the 
end of the new wire to the drum by means of the screw. 

(f) 	 Firn the centre of the longer of the two new drive-wires by 
folding it in half; then facing the rear of the instrument, 
insert the loop so formad into the slot in drum 'A' in such 
a wa:y t hat , when the wire makes a complete turn round the 
pin as shown in the inset sketch, the end with the larger 
loop is at the left. 

(g) 	 Itlad the end of the wire having the smaller loop around 
druID 'A', and pass it urder the rocker drive. Then thread 
the small loop through the slot in drum 'O· (which is now 
detached from the r.f. unit), and hook it on the spring. 

(h) 	 Arrange the wires on drum • O' so that wire l makes three
quarters of a tum in the counter clockwise direction as 
viewed from the spring side of the drum, and wire 2 makes 
three-quarters of a turn in the clockwise direction. 
Temporar1~ fix the wires in position with a piece of adhes
ive tape. 

(i) 	 Replace drum 'O' on its spindIe, but do not tighten the grub 
screws. 

(j) 	 Bring drum 'A' to the position where the slot is. uppermost. 
Arrange wire 1 so that each side of the securing pin the 
wire makes a half turn round the drum crossing at the bottom. 
Then lay the end connected to drum t ot over the rocker-arm 
pulley nearer the front panel. 

M. l.Ltd.§ect4.7.1. (Contd. ) 
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4.7.1. (Continued) 

(k) 	 Lead the tree end of wire lover the inclined pulley 
nearer the front panel, am pass it round drum 'BI in 
the counter-clockwise directionj thread the loop 
through slot 'bl, and secure it with the set-screw, 
fixing the spring in position at the same time. 

(1) 	 Bring wire 2 from drum 'ct over the rocker-arm pulley 
further from the front panel~ and then over the appro
priate inclined pulleYe Lead the wire rourd drum 'Bl 
in the clockwi.se direction, thread the loop through 
slot 'b', and hook it on the spring. To do so, lift 
the spring with a screwdriver. 

(m) 	 Adjust the EEAK CARRIER controI to its mid-travel posi
tion; remove the inner screening cover from the r.f. 
unit; rotate the FREQUENCY controI to bring the vanes 
of the oscillator rotor to the same angular position 
as those of the amplifier rotor; then tighten the grub 
screws to secure drum 'C' to the spindle. 

(n) 	 Tum the FREQUENCY controI to its fully counter-cloak
wise position; slacken off the ~b-screws securing 
drum 'A' to its spindIe; then adjust the position of 
this drum on its spi:r:dle so that the O on the linear 
scale on the tuning dial coincides with the oursor 
hairline. Finally, tighten the grub screws, and 
replace the covers on the r.f. unit. 

4.7.2. Replacing the attenuator drive-wire 

Refer to the illustrations entitled WIRE DRIVE REPLAClEMENT 
DIAGRAMS, l4P BOlB/l-B am END VlEW MP BOlB/1-3. 

(a) 	 With the outer case removed, stand the instrument 
upside down on the bench. Erlract the fixing screw 
from the attenuator dial boss on the front panel, 
then remove the plastic window and. cursor assembly. 
Take off the attenuator dia! by undoing the three 
counter-sunk, fixing screws. Drum 'El is then ex
posed. 

M.I.Ltd. 	 Sect 4.7.2. 

http:clockwi.se
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4.7.2. (Continued) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

M.I.Ltd. 

Make sure that no broken pieces of wire remain 
attached to the mechanisms. Remove the spring from 
drum 'E' by extracting the fUing scraw. Take care 
that the wire-securing pin from drum 'D' is not lost; 
it ma.y have droppad out of the drum when the wire 
snapped. 

By means of the ATTmUATOR control, position the 
rack so that it is in the centre of its travel, then 
rotate the control to bring the wire-hole on drum 'D' 
to the position furthest from drum 'E I • 

Find the centre af a 36-inch length of stainless 
steel drive-wire by folding it in half, ard insert the 
loop so formed into the wire-hole of drum 'D'. 
Secure the wire with the pin as shown on the diagram. 

Wind the wire away from the hole - three and a 
quarter tums clockwise and four and a quarter turns 
counter-clockwise round drum I D' - then lead the enis 
through the holes in the dial housing to drum 'E'. 

Rotate druID 'E' to the position where the slot is 
nearest to drum 'D', then l.a8' the wire round the druID, 
each em making one and three quarter turns to the slot. 

Pass the two ends of the wire through the slot, pull 
the wire tight rou.n:1 the system, and knot the ends. 
Hock on the spring, then secure i t at the fixed end 
by means of the finng screw. 

Reassenble the dial unit in the reverse order to 
that given in paragraph (a). 

Rotate the ATTENUATOR control in the counter-clock
wise direction as far as the stop, slacken off the 
two grub scraws finng drum 'D' to the spin:lle, and 
adjust the position ot the drum on the spindle to 
bring the maximum-output end mark af the attenuator 
dial to the cursor line. 
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4.8. SOHEDULE OF TEsrS 

The tollowing information is based on abstracts from 
the internal Factory Test Schedule TS 80lB/l. 

4.8.1. A,pparatus Required 

(a) 	 75O-volt Insulation Tester. 

(b) 	 Avometer, Model 8. 

(c) 	 Receiver covering the frequency range: 12 to 470 Mc/s, 
titted with signal strength meter. 

(d) 	 Standardized Signal Generator covering the frequency 
range: 12 to 470 MC/s, Marconi Type TF 80lB or TF 8018/1. 

(e) 	 Valve Millivoltmeter, Marconi Type TF 899. 

(f) 	 Audio Frequency Oscillator, Marconi Type TF 195 (series) 
or TF 894 (series). 

(g) 	 eathode Ray Oscilloscope fitted with calibrated vertical 
shiit. 

(h) 	 Carrier Deviation Meter, Marconi Type TF 791 (series). 

(i) 	 (hystal Calibrator, M.a:rconi Type TF 723 (series). 

(j) 	 Ck'ystal-Dicde .J.)stector; time constant of the order 
of 0.2 J.Lsec. 

4.8.2. Insulation (Apparatus required:- Item a) 

Test the insulation between each live pin of the supply 
plug and chassis in both positions of the mains ON/OF'F switch. 
The insulation resistance should not be less than 40 MSZ. 

4.8.3. Power Unit Adjustment (Apparatus required:- Item b) 

Check that the mains transformer tappings are correctly 
adjusted as described in Sections 4.4, 4.4.1, and 4.4.2. 
Measure the mains transformer secondary voltages and note that 
they are within the limits specified in Section 4.5. 

M.I.Ltd.'v 
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4.8.3. (Continued) 

Remove all valves except VI, V3, 114, a.r:d VS. By means 
of the preset voltage control, RYl, set the voltage between the 
cathcxle of valve V3 (pin 8) and chassis to 300 volts. Check 
the regulation of the power supp~ unit by lOading it with a 
5000-ohm 2o-watt resistor and noting the change of voltage wben 
the load is connected. This change should not exceed 6 volts. 

Replace t je valves, and check that the voltages measured 
at the filament connections of the r.f. valves conform to the 
limits specified in Section 4.5. 

4.8.4. Checking Freqqengy Oalibration (Apparatus required:- Item i) 

Switch eN the mains supp~, and set the MODULATIeN switoh to 
OFF. Allow a 20-minute warm up pericxl, then, using the orystal 
ca.librator, check that the frequency calibration is accurate 
within l %of the i;ndicated frequency. Make sure that, by means 
of the P.&AK CARRIER control, it is possible to tune the r.f. 
a,mplifier through a peak response as indicated by the CARRIER 
UiWEL meter. 

4.8.5. Setting Up R.F. Circuits (Apparatus required:- Item i) 

If the previous test shows the instrument to be unsatisfactory, 
the r.f. circuits must be set up in the following manner:

Band A., 12 to 24 Mc/s: Check the oscillator frequency cover, 
making sure that there is a reasonable 'overlap' at each end of 
the band. With the P.EAK CARRIER controI set to its mid-travel 
position, adjust the amplifier for optimum tracking by means of 
the trimmar capacitor, C28, at the high frequency end of the band, 
and the slug in the tuning inductor, rh, at the low frequency end 
of the band. If necessary, recalibrate the main tuning dial 

Band B., 24 to 48 MC/S: Use the same procedure as for BandA. 

Band C., 48 to 110 MC/S: Check the oscillator frequency cover, 
making sure that there is a reasonable loverlap' at each end of the 
band. With the PEAK CARRIER controI set to its mid-travel position, 
adjust the r.f. amplifier for optimum tracking by means of the 
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4.8.5. (Continued) 

trimmer capacitor, C28, at the high f'requency end of the 
band, and by adjusting the position of the tums of the tuning 
inductor, rb, at the low frequency em of the band. If 
necessary, recalibrate the main tuning dial. 

Band D·., 110 to 260 MC/s: Use tIte same procedure as for Band C. 

Band E., 260 to 470 MC/s: Check the oscillator frequency cover, 
making sure that there is a reasonable I overlap I at the low 
f'requency end of the band. With the PE.AK CARRIER controI set 
to its mid-travel position, adjust the r.f. amplifier for optimum 
tracking by means of the trimmer capacitor, C28, at the high 
f'requency end of the band, and, at the low frequency end of the 
band, by adjusting the length of the longer of the two inductor 
strips - i.e., the one that does not couple with the attenuator 
and voltmeter pick-up elements. Since, far obvious reasons, this 
strip can only be shortened and not lengthened, it is generally 
advisable to fit a new strip if this adjustment appears to be 
necessary. Recalibrate the main tuning dial if' necessary. 

Set up the capacitive coupling between the oscillator and 
the r.f. amplifier on Band E in the f'ollowing way:

Make sure that the NORMAL/HIGH OUTPUT switch is at NORMAL; 
tum the SET CARRIER controI fully clockwisej set the attenuator 
to indicate about 500 mV; and set the RANGE svrltch to 260 - 470 MC/s. 
Adjust the position of the moving electrode of the special capacitar, 
ca, so that, at the point of lowest output on the frequency band, 
the reading of the CARRIER LEVEL meter is approximately 1.3 volts. 

4.8.6. 	 Setting Up the CARRIER LEVEL Meter (Apparatus required:- Items c, 
d, and e) 

Note: 	 The CARRIER IEVEL monitoring circuit must be set up 
in the manner described below whenever any adjustment 
has been made to the r.f. amplifier tuning circuits. 

M.I.Ltd. 	 Sect 4.8.6. 
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4.8.6. (Continued) 

Set the RANGE switch to 12 - 24 MC/s; connect the output 
af the TF 80lB/l to the Va.lve Millivoltmeter; set the f'requency 
to 12 ~/Sl and the ATTENUATOR to 200 mV. Adjuat the SET CARRIER 
control to give a reading on the Millivoltmeter of' exactly 200 mV. 
Adjust the preset control, R~, to produce a def'lection of' the 
CARRIER LEVEL meter pointer to the SET CARRIER mark. This adjust
ment may be carried out with the instrument out of' its case. 

With the Signal Generator in i ts case, use the Receiver to 
oompare its output with that of' the Standardized Signal Generator 
at two f'requencies on each band. At the 200-mV setting of' the 
ATTENUATOR the output level should be accurate to within l dB. 
If the. output level accuraoy varies from band. to band, make adjust
ments to the positian.of' the r.f'. amplif'ier coils near the attenuator 
on each band until the stated accuracy is attained at all carrier 
f'req1.lenciea. (If necessary, readjust RV4 to a compramise setting 
where the arror is inoreased s lightly at 12 MC/s in order to bring 
the output level within the specif'ied accuracy on all bandS.) 

Check:ing the Qltput revel and Attenuator (Apparatus required:
Items d and e) 

Campare the output of' the Signal Generator under test with 
that of' the standardized Signal Generator at the f'ollowing output 
levels at the mdd-f'requency of' each band. 

Attenuator Settigg Tolerance 

2 volts 2.5 dB 
200 mV ldB 
2.0 mV 2dB 
20 jJ.V 2dB 

Make sure that the signal strength, as indicated by the 
signal-strength meter of' the receiver, decreases progressively right 
down to the l jJ.V setting of' the ATTENUATOR with no tendenoy, due 
to straJl' radiation, to increase again as the ATTENUATOR reading 
approaches l jJ.V. 

M.I.Ltd. Sect 4.8.7. 

v 
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4-.8.8. :Making Modulation AdjustmEmts (Apparatus required: - !tems f ar.d g) 

Using the Audio Frequenqy Oscillator and the Cathode RaiY 
Osci110scope" check that, with the MODULATICN switch set to :rnTerna1, 
the trequency of the internal modulation oscillator is within 5% 
of 1000 c/s. For this test, the a.f. output ma:y be drawn from the 
slider of the ggr MODULATICN contro1. 

Set up the modulation monitor in the fo11owing wa.y:-

Feed the output of the Signal Generator under test to the 
receiver; cormect the Y amp1ifier input terminals of the osci110
scope to the output of the i.f. amp1ifier of the receiver; tune 
the Signal Generator for maximum def1ection of the c.r. o. beam, 
and adjust the ATTmUATOR to produce a display of convenient 
dimensions. This test shou1d be made at the low end of the trequency 
range in order to avoid errors due to f .m. on a.m. Errors 'can a1so 
be caused ,by an inadequate receiver-bandwidth. 

With the Signal Generator internally modulated, adjust the 
. SET MQDULATICN contro1 for 50% modulation as measured on the c.r.o• 
.screen using the formu1a:

D - D • 
M(%) = Dma:x + D~n :x: 100 

ma:x mn 

where D is the peak-to-peak dimension of the c.r.o. disp~.max 

D is the trough-to-trough dimension of the c.r.o. display.
min 

If necessary, adjust the preset contro1, RV5, to bring the 
reading of the %MOOULA,TICN meter to e:x:actly 5~. Check the law 
of the sca1e up to 9~j an arror of 10% of the. reading is permitted 
bet'ween 50% and 90% modulation, and an error of 5% modulation at 
depths be10w 50%. 

Set the MODULATICN switch to EXTernal SINE, and, using the 
.Audio Frequenqy Oscillator as the modulating signal source, check 
that, at 30% modulation, the frequency response is flat within l dB 
from 30 c/s to 20 kC/s at any carrier frequency. Check that an 
input signal of 2.5 volts is sufficient to produce 90% modulation 
at the centre of each :ftequency band. Set the MODULATICN switch 
to the OFF position and check that the spurious amplitude modulation 
caused by hum is less than 0.5% on all bamse 

K.I.Ltd. Sect 4-.8.8. v 
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4.8.9. Checking Pulse Modulation (Apparatus required:- Items f and j) 

Oonnect the output of the Signal Generator to the Y amplifier 
input terminals of the Oscilloscope via the crystal-diode detectar. 
Set the MODULATION switch to EXT PULSE, the RANGE switch to 12 
24 Mc/s, and the frequency to 12 Mc/s; then turn the SET CARRIER 
controI to its ful~ clockwise position. 

Connect the Audio Frequency Oscillator to the PULSE input 
socket of the Signal Generator via a lo-k~ resistor, and adjust the 
a.f. output to 50 volts at a frequency of 5 kc/s. 

The Oscilloscope display should then be in the form of a 
square-wave have a mark-space ratio of unit and a time-of-rise of 
2 ~sec .. 

Repeat the test with the Signal Generator output frequency 
set to 470 Mc/S and the modulation frequency increased to 25 kC/s. 

The display should then be in the form of a square-wave having a 
mark-space ratio of unity and a time-of-rise of 0.3 ~ec. 

4.8.10. Checking Spurious F.M. (Apparatus required:- Items h and i) 

Oonnect the output of the Signal Generator to the input of 
the Oarrier Deviation Meter. 

With the MODUIu:1TION switch set to OFF, check that the frequency 
modulation cause'd by hum is less than 500 c/s deviation at all 
carrier frequencies up to 250 MC/S. 

Set the MODULATION switch to lNT, and adjust the SET MODULATION 
control for 3~ modulation as indicated on the ~ODULATIQN meter. 
Check that, at all carrier frequencies up to 250 Mc/s, the f.m. 
deviation is not greater than 2 kc/s. 

Feed the output of the Signal Generator into the Cr,ystal 
Calibrator, and apply the resulting beat frequency to the input 
terminal of the CPrrier Deviation Meter. Prevent the local 
oscillator of the Deviation Meter from operating by setting its 
Frequency Range switch toa position between bands. 

With the MODULATION switch in the OFF position, check that 
deviation of the spurious f.m. due to hum is less than 500 c/s 

M.I.Ltd. Sect 4.8.9 - 4.8.10 
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•
4.8.10. (Continued) 

at all :f'requencies from 250 }/c/s to 470 Mc:Is. 

Set the internal amplitude modulation to 30}&, and check 
that the spurious f .m. deviation does not exceed 2 kC/s at all 
carrier frequencies up to 420 MC/S. 

Sect 4.8.10. (Contd.) 



-49- EB SOlB/1 
1 - 1l/55 

APPl!lNDlCES 

VALVS REPLACEMENT DATA•••••••••••••••••••••• VRD 80lB: Two Sheets 

oa.tPONENT LAYOUT ILLUSl'RATIONS 
Front Pane1 •••••••••••••••••••••••••••••••••••••••••••MP 80lB/1-1 
General ViewFrom Rear ••••••••••••••••••••••••••••••••MP 80rB/1-2 
End View••••••••••••••••••••••••••••••••••••••••••••••MP 80rB/l~3 
Rear View ot L.F. and. Power Unit Deck•••••••••••••••••MP 80lB/1-4 
Front View of L.F. am Power Unit Deck................MP 80lB/1-5 
Underside View ot R.F. Unit •••••••••••••••••••••••••••MP 80lB/1-6 
Top View of R.F. Unit •••••••••••••••••••••••••••••••••MP SOlB/1-7 
Drive-Wire Beplacement Diagram ••••••••••••••••••••••••MP 80lB/1-8 

SPARES ORDERmG SCHEDULE WITH 
CIRCUIT REF.ERENCES••••••••••••••••••••••••• ~SOS/80te/1 

FUNCTIONAL DIAGRAM••••••••••••••••••••••••••TBB 24165 

COMPI.iETE CIRCUIT DIAGRAM••••••••••••••••••••TO 23093/1 

DECIBELS CONVERSION TABIiS•••••••••••••••••••1m SUP.P DB: Two Sheets 
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DECIBEL CONVERSION TABLE 

Ratlo Down Ratlo Up 

VOLTAGE POWE.R DECISELS VOLTAGE POWE.R 

1·0 1·0 O 1·0 1·0 
·9886 ·9772 ·1 1·012 1·023 
·9772 ·9550 ·1 1·023 1·047 
·9661 ·9333 ·3 1·035 1·072 
·9550 ·9120 ·4 1·047 1·096 
·9441 ·8913 ·5 1·059 1·122 

·9333 ·8710 ·6 1·072 1·148 
·9226 ·8511 ·7 1·084 1·175 
·9120 ·8318 ·8 1·096 1·202 
·9016 ·8128 ·9 1·109 1·230 
·8913 ·7943 1·0 1·122 1·259 

·8710 ·7586 1·1 1·148 1·318 
·8511 ·7244 1·4 1·175 1·380 
·8318 ·6918 1·6 1·202 1·445 
·8128 ·6607 1·8 1·230 1·514 

~. ·7943 ·6310 1·0 1·259 1·585 
V 

·7762 ·6026 1·1 1·288 1·660 
·7586 -5754 1·4 1·318 1·738 
·7413 ·5495 1·6 1·349 1·820 
·7244 ·5248 1·8 1·380 1·905 
·7079 ·5012 3·0 1·413 1·995 

·6683 ·4467 3·5 1·496 2·239 
·6310 ·3981 40 1·585 2·512 
·5957 ·3548 4·5 1·679 2·818 
·5623 ·3162 5·0 1·778 3·162 
·5309 ·2818 5·5 1·884 3·548 

·5012 ·2512 6 1·995 3·981 
·4467 ·1995 7 2·239 5·012 
·3981 ·1585 8 2·512 6·310 
·3548 ·1259 9 2·818 7·943 
·3162 ·1000 10 3·162 10·000 

·2818 ·07943 II 3·548 12·59 
·2512 ·06310 Il 3·981 15·85 
·2239 ·05012 13 4·467 19·95 
·1995 ·03981 14 5·012 25·12 
·1778 ·03162 15 5·623 31·62 

M.I. Ltd. Sheet I of 2 shee~ 
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DECIBEL CONVERSION TABLE 

RCltio Down Rot/o Up 

VOLTAGE POWER DECIBELS VOLTAGE POWER 

·1585 
·1413 
·1259 
·1122 
·1000 

·02512 
·01995 
·01585 
·01259 
·01000 

16 
17 
18 
19 
20 

6·310 
7·079 
7·943 
8·913 

10·000 

39·81 
50·12 
63·10 
79·43 

100·00 

·07943 
·06310 
·05012 
·03981 
·03162 

·006310 
·003981 
·002512 
·001585 
·001000 

n 
24 
26 
28 
30 

12·59 
15·85 
19·95 
25·12 
31·62 

158·5 
251·2 
398·1 
631·0 

1.000 

\ 

:, --." 
.'\...) 

·02.512 
·01995 
·01585 
·01259 
·01000 

·007943 
·006310 
·005012 
·003981 
·003162 

·0006310 
·0003981 
·0002512 
·0001585 
·0001000 

·00006310 
·00003981 
·00002512 
·00001585 
·00001000 

32 
34 
36 
38 
40 

42 
44 
46 
48 
so 

39·81 
50·12 
63·10 
79·43 

100·00 

125·9 
158·5 
199·5 
251·2 
316·2 

1.585 
2.512 
3.981 
6,310 

10.000 

15.8S0 
25.120 
39.810 
63.100 

100,,000 

·002512 
·001995 
·001585 
·001259 
·001000 

6·310 x 1Q-6 
3·981 x 1Q-6 
2·512 x 1Q-6 
1·585 x 1Q-6 

1Q-6 

52 
54 
56 
58 
60 

398·1 
501·2 
631·0 
794·3 

1.000 

158.500 
251,200 
398.100 
631.000 

1Q6 

·0005623 
·0003162 
·0001778 
·0001000 

. ·00005623 

3·162 x 10-7 

10-7 

3-162 x 1Q-8 
1Q-8 

3-162 x 10-' 

65 
70 
75 
80 
85 

1,778 
3.162 
5,623 

10,000 
17.780 

3·162 x 106 

107 

3·162 x 107 

10S 
3·162 x 10S 

·00003162 
·00001000 

3·162 x 1Q-6 
1Q-6 

3-162 x 10-7 

10-7 

10-' 
10-10 

10-11 

10-12 

10-13 

10-14 

90 
100 
110 
120 
130 
140 

31.620 
100,000 
316.200 

1Q6 
3·162 x 106 

107 

10' 
1010 

10" 
1012 

1013 

1014 

~W 
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