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SIGNAL GENERATORS AND ACCESSORIES 

Frequency Range I Model I Output Features Page 

10 kc/s to 72 Mc/s TF 144H 0·2 JJ.V to 2 V A.M . up to 80% 12 
Standard Signal Generator 50 and 75 n Crysta l check faci li ties 

15 kc/s to 30 Mc/s TF 867 A.M. up to 100';'0 
Standard Signal Generator 0·4 JJ.V to 0·4 V Crystal check facilities 

14 13 n 
15 kc/s to 37 Mc/s TF 867/2 4 JJ.V to 4 V Alternative version with crystal lock system 

Standard Signal Generator 75 n and extra-fine tuning 

TF 995A/2M F.M. up to 75 kc/s deviatio n 16 
F.M. /A.M. Signal Generator A.M. up to 50% 

Crysta l check facil it ies 
0·1 JJ.V to 0·1 V 

TF 995A/3/S 52 n Military ve rsion o f A/2M with extra-high output 18 
1·5 to 220 Mc/s F.M./A.M. Signal Generator 0·1 11-V to 0·2 V for i.f. alignment 

75 n 
TF 9995A/5 Narrow-deviation model for mobile radio 18 
F.M. /A.M. Signal Generator testing. Has extra-fine tuning, low spurious f.m. , 

and three mod . fre q uencies 

10 to 470 Mc/s TF 1 066B an d B/1 F.M. up to 100 kc/s deviation; incremental 
F.M. Signal Generator tuni ng to ± 100 kc/s. Also a.m. up to at least 

40% 
T F 1 066 B/1 is rack-mounting Version 

20 0·2 JJ.V to 0·2 V 
400 to 555 Mc/s T F 1066B/2 and B/3 50 n Special sing le-range model with crystal check 

F.M. Signal Generator facilities and f.m. deviation up to 300 kc/s. 
TF 1066B/3 is rack-mou nting versio n 

10 to 470 Mc/s TF 8010/1 Both models: Sine a.m . up to 90% ; a lso pu lse 
A.M . Signal Generator 0·1 JJ.V to 1 V mod . 

50 n Crystal check facilities 22 
10 to 485 Mc/s TF 8010/1 /~ TF 801 0 /1/S isspecial military version 

A.M. Signal Generato r 

10 to 310 Mc/s TF 801A/1 2 JJ.V to 0·2 V Sine a.m. up to 80% ; also squ arewave and 24 
Signal Generator 75 n pu lse mod. 

68 to 108, 118 to 185, T F 1064A F.M.: 3·5 and 10 kc/s fixed deviation for 
and 450 to 470 Mc/s V.H.F. Signal Generator TF 1064A; 10 kc/s fixed and 0 to 15 kc/s variable 

26 0·5 JJ.V to 10 mV for A/2 
30 to 50, 118 to 185, T F 1064A/2 5o n A.M . (TF 1064A only) : 30% fixed depth 

and 450 to 470 Mc/s V.H.F. Signal Generator I.F. crys~a l output; also 1,000-c/s output 

450 to 1,250 Mc/s TF 1060 Sine a.m. and pulse mod . 
U.H.F. Signal Generator TF 1060/2 has extra-fast pulse r ise t ime 

28 0·15 JJ.V to 445 mV 
450 to 1,200 Mc/s TF 1060/2 50 n 

U.H. F. Signal Generator 

450 to 1,900 Mc/s TF 1145 0 ·15 JJ.V to 445 mV Sine a.m. and pulse mod . 30 
U.H.F. Signal Generator 50 n 

1,600 to 4,000 Mc/s TF 1058 0·1 JJ.V to 445 mV Squarewave a.m. and pu lse mod . 32 
U.H .F. and S. H.F. Signal 50 n F.M . up to 6 Mc/s sweep 
Gene rator 

1,700 to 2,300 Mc/s OA 1248 0·1 JJ.V to 445 mV Squarewave a.m. 34 
U.H.F. Test Set 5o n F.M . up to 20 Mc/s sweep 

Incorporates signal generator, receiver and noise generator. 

3,500 to 6,000 Mc/s TF 1061 Squarewave a. m. and pulse mod . 36 
S.H.F. Signal Gene rator 0·15 11-V to 140 mY F.M. up to 10 Mc/s swee p 

Motor-d riven tu n ing 

8,500 to 9,680 Mc/s TF 890A/1 + 6 dBm to - 54 dBm Measures trans mitter fre q uen cy, power and 38 
TF 890A/3 is specially cali- Radar Test Set at waveguide outlet spectrum; receiver bandwidth, sensitivity and 
braced for optimum perform- recovery time; aerial v.s.w .r. 
ance at 9,375 Mcfs 

Incorporates c.w. and f.m . signal generator, wovemeter, power monitor, directive-feed assembly, and spectrum analyser with c.r.t . display . 

Frequency Range Model I Output I Features I Page 

3·1, 6·2, 9·3 Mc/s TF 1167 2 JJ.V to 200 mV On/off, f.s.k. and d iplex keying 42 
Telegraph Test Generator 75 n Also a.m. up to 100 Yo 

3·1, 3·1011 , 3·101775 Mc/s TF 1143 Carr ier - 16 to - 26 d B, O utput re presents 3·1 Mc/s pi lot carrier and 43 
I.S .B. Two-Signal Test Genera- sidebands + 4 to + 16 dB sideband frequencies of 1 ,100 c/s and 1,775 c/s 
tor ref. i and 1 W p.e.p . 

75 n 
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Accessories 

TF 1349 

TF 1106 

TF 1237 

Very-Low-Frequency 
Oscillators 

TF 1382 

R-C Oscillators 

TF 1101 

TF 1267 

TF 1370 

Beat-Frequency 
Oscillators 

TF 885A/1 

Sweep Generators 

TF 1099 
& /1 

TF 1104 

TF 1104/1 

Special-Purpose 
Oscillators 

TF 1168 

TF 1168/1 
TF 1168/2 

Accessories 

TF 338C 

TF 1073A 
(Series) 

I 

I 

SIGNAL GENERATORS AND ACCESSORIES (continued) 

Function I Model I Features 

Used with TF 1060/2 Generator for 
transponder testing in range 1,000 to 
1,060 Mc/s I 

TF 1349 
Secondary 
Set I 

Comprises pulse generator and differential r.f. attenuator 
Surveillance Radar Test 

NOISE GENERATORS 

Frequency Range I Model 

1 to 200 Mc/s TF 1106 (Series) 
Noise Generator 

1,700 to 2,300 Mc/s TF 1237 
Noise Generator 

Part of U.H.F Test Set 

OSCILLATORS AND ACCESSORIES 

Frequency Range I Model 

0·0033 c/s to 1 kc/s TF 1382 
Low-Frequency Generator 

Frequency Range I Model 

20 c/s to 200 kc/s TF 1101 
R-C Oscillator 

50 c/s to 500 kc/s TF 1267 
Transmission Test Set 

10 c/s to 10 Mc/s TF 1370 
Wide-Range R-C Oscillator 

Frequency Range Model 

25 c/s to 12 Mc/s TF 885A/1 
Video Oscillator 

Frequency Range I Model 

100 kc/s to 20 Mc/s TF 1099 and /1 
20-Mc/s Sweep Generator 

5 kc/s to 40 Mc/s TF 1104 
41 to 68,80 to 110 and 150 to Television Sweep 
216 Mc/s Generator 

5 kc/s to 45 Mc/s TF 1104/1 
50 to 115, and 150 to 216 Mc/s Television Sweep 

Generator 

Noise Output ( Output Impedance 

0 to 14 dB ref. thermal noise 71 or 52 n 

15·25 dB ref. thermal noise 50 n 

OA 1248 

Output I Features 

0 to 15 V peak-to-peak into Sine, square , or ramp waveforms 
2·5 kn 

I Output I Features 

Up tO ! w Bu ilt- in filter gives output with negligible dis-
6oo n tortion at 1 kc/s 

0 to 50 dBm into 75 , 140, or Combined T.M.S., V.F.O., and multi -range 
6oo n voltmeter 

Up to 3·16 V, 75, 100 and Also squarewave output up to 100 kc/s 
6oo n 

Up to 31·6 V below 100 kc/s 

Output Features 

Up to 1 W From 50 cfs to 150 kc/s, can be switched to 
1 ,000, 300, and 100 n give squarewave output 

I Output Features 

0·3 to 3 V Sweep output, variable up to 20 Mc/s in width, 
75 n for precision video response measurement 

Differential measuring facilities 

100 iJ.V to 100 mV 
50 n above 41 Mc/s 

2·5 k!l below 40 Mc/s 
Combined sweep generator :md c.r.o . 

100 11-V to 100 mV Sweep width: 500 kc/s to 10 Mc/s 

50 n above 50 Mc/s 
2·5 k!l below 45 Mc/s 

I Frequency Range I Model I Output Features 

90 to 110 kc/s TF 1168 (Series) Crys tal standardized centre frequency 
High Discrimination Oscillator 

20 11-V to 2 V 
140 to 160 kc/s 75 n 

550 to 660 kc/s I 

I Attenuation Model Frequency Range I Features 

0 to 105 dB at600 n TF 338C d.c. to 100 kc/s Continuously variable 
2W max. A.F. Attenuator 

0 to 100 dB at 75 or 50 n TF 1 073A (Series) d.c. to 150 Mc/s Variable in 1-dB steps 
0·25 W max. R.F. Attenuator Double-screened construction 
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SIGNAL GENERATORS & ACCESSORIES 

Standard Signal Generator Type TF 144H 
(Series) 

~ Frequency range: 10 kc/s to 72 Mc/s 

~ Stability: 0·002 % 

~ High discrimination 

~ Good r.f. waveform at all frequencies 

~ Protected thermocouple level monitor 

~ Rack-mounting and military versions 
available 

THIS IS a completely new signal generator ; 
yet it has all the desirable attributes of its 
famous predecessors. Smaller and lighter, 
and with many new features that greatly 
improve its utility value, the TF l44H has, 
nevertheless, the robust simplicity that has 
been so important a factor in the traditional 
popularity of the TF 144 series. 

APPLICATIONS 

The TF 144H is an a.m. signal generator 
suitable for the standard measurements and 
tests on receivers in the m.f. , h.f., and lower 
v.h.f. bands. Having unusually good fre­
quency stability and a high-discrimination 
tuning system, it is particularly suitable for 
narrow-band response measurements. The 
accuracy of its output level and the purity 
of its generated signal facilitate accurate, 
reliable measurement of sensitivity and 
signal-to-noise ratio. 

As a general-purpose r.f. source, the signal 
generator can fill the role of a standard ofr.f. 
voltage and freq uency; or its high output can 
be utilized for such purposes as driving an 
r. f. bridge. 

TUNING SYSTEM 
The tuning system is simple and of con­
ventional form familiar to most users. Much 
attention, however, has been given to such 
aspects as operator convenience and clarity 
of indication. 

The frequency range is divided into twelve 
switch-selected bands, each having a fre­
quency cover of rather more than 2 :1. Thus. 
a large effective scale length is obtained on 
the main tuning dial, which carries a separate 
scale for each band. The reading discrimina­
tion on this dial is such that a 2 % frequency 
change on any band occupies more than a 
quarter of an inch of scale length. It is also 
significant that the medium-wave broadcast 
band coincides with a single tuning band of 
the signal generator. 

An 8:1 reduction drive from the main 
tuning control permits easy and precise 
adjustment. The control knob also carries a 
dial calibrated with a linear logging scale of 
I 00 divisions over the total circumference. 
As the variable tuning system follows a 
straight-line-frequency law on most bands, 
the logging scale provides the means of 
accurate interpolation between the direct 
calibration marks on the main tuning dial. 
Excellent discrimination is obtained by the 
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use of this dial; four divisions correspond 
to a frequency change of about I %. 

For greater convenience the instrument 
is also fitted with an electrically coupled 
incremental frequency control calibrated 
directly in % frequency change. This control 
covers I % and has a travel of 3!5°. With it, 
frequency changes of 0·01 % can easily be 
discriminated. 

Full use of this discrimination is possible, 
for the instrument has exceptionally good 
frequency stability. The use of fully regu­
lated d.c ., l.t . and h.t. suppl ies is an impor­
tant factor in attaining this stability and in 
the reduction of spurious hum modulation. 

To enable a high order of absolute accu­
racy to be obtained, the signal generator 
has a built-in crystal calibrator with two 
crystal frequencies , 400 kc/s and 2 Mcfs, 
automatically selected by the band-change 
switch. A double mixer system is used to 
provide check points over the entire· carrier , 
frequency range. The crystal-calibrator cir­
cuit includes an a.g.c. system so that the 
audio volume of the heterodyne beat note 
does not vary widely over the tuning range 
of the signal generator. 

OUTPUT LEVEL 
The output level is variable over the range 
2 fL V to 2 volts by means of coarse and fine 
resistive step attenuators calibrated in volt­
age and decibels. The carrier level control, 
used in conjunction with ± 0·5-dB calibra­
tion marks on the level meter, allows con­
tinuous interpolation between the !-dB steps 
of the fine attenuator. A plug-on 20-dB pad 
is supplied to extend the output range down 
to 0·2 fL Y. 

The output impedance is 50 ohms with a 
v.s.w.r. better than 1·2:1. Matching to higher 
impedance loads merely requires the use of a 
single ser ies resistor. A matching pad for 
75-ohm output impedance and a composite 
dummy aerial and d.c. isolating unit are 
avai lable as accessories. 

The level of the signal applied to the 
attenuators is monitored by a thermocouple 
voltmeter. This gives a high order of absolute 
accuracy regardless of frequency . But the 
common disadvantage of the thermocouple 
-fragility-has been overcome in this in­
stance by special circuit design. The circuit 
is so arranged that the thermocouple cannot 
be damaged by any form of misuse of the 



Functional Diagram of TF 144H 

instrument. Automatic level control applied 
to the r.f. osciLlator contributes to the 
thermocouple protection and largely elimi­
nates the need for level-correction adjust­
ment as the frequency is changed. 

A high-level output is also available from 
a separate socket. The voltage from this 
outlet is not variable by the attenuators but 
is monitored by the carrier-level meter. 

MODULATION 
Amplitude modulation can be applied to 
the carrier from an internal or external 
source at any depth up to 80 %. It is moni­
tored by means of the thermocouple meter 
in conjunction with a calibrated potentio­
meter. 

POWER SUPPLIES 
The instrument is basically intended for a.c. 
mains operation ; but provision is also made 
for operation from external batteries. 

RACK MOUNTING ARRANGEMENTS 
The TF 144H is normally supplied in a case 
for bench use ; but, if desired , the case may be 
removed and the signal generator mounted 
in a standard 19-inch rack. The panel is the 
correct size and is ready drilled for rack 
mounting. 

A rack-mounting version-TF 144H/I­
fitted with a rack-type dust cover is available 
as an alternative to the standard instrument. 

MILITARY VERSIONS 
The TF 144H/S and Hfl S (Joint Service 
Reference Nos. CT 452 and 453) are special 
military versions of the TF 144H and H / 1, 
and are distinguished by a fully sealed meter 
and a Plessey Mk. IV mains input plug. 

SPECIFICATION 

Frequency 

RANGE: I 0 kc/s to 72 Mc/s, 12 bands. 
MAIN TUNING : Straight-line frequency law 
on 8 bands. Linear logging scale on slow­
motion drive divides the main scale into 
nearly 400 divisions per band. 
CALIBRATION ACCURACY: I %. 
INCREMENTAL TUNING : Calibrated directly 
in % frequency change. Discrimination : 
1 division = 0·01 %. Total cover: I %. 
Accuracy : 10 % of incremental reading. 
For use at carrier frequencies above 80 
kc/s only. 
CRYSTAL CHECK; 400-kc js and 2-Mcjs 
crystals selected automatically by band 
switch. Accuracy: 0·005 %. 
STABILITY: 0 ·002 % in a 1 0-minute interval 
after warm-up. 

Output 

IMPEDANCE: 50 ohms ; v.s.w.r. better than 
1·2 :1. 
VOLTAGE: Calibrated output: 2 fLy to 
2 volts e.m.f. High output: 2 volts at low 
impedance. Low outputs down to 0·2 fLY 
using 20-dB Pad TM 5573 . 
COARSE ATTENUATOR: Eleven 10-dB steps. 
FINE ATTENUATOR: Ten 1-dB steps; inter­
polation by carrier-level control and 
meter. 
ATTENUATOR ACCU RACY: 2 % at Jow fre­
quencies. Response flat within ± 0·5 dB 
to 72 Mc js. 
LEVEL MONITOR : Protected-thermocouple 
voltmeter. Accuracy : 0 ·5 dB absolute. 
STRAY RADIATION: Negligible ; permits full 
use of lowest output. 
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Modulation 
DEPTH : 0 to 80 %. monitored by carrier­
level meter and calibrated control. Accu­
racy: 3 % modulation. 
INTERNAL A.M.: 400 C/ S and I kc/s, switch 
selected. 
EXTERNAL A.M.: Frequency characteristic: 
flat within ± I dB from 20 cjs to 20 kc/s 
or - 3 dB to 2 % of the carrier frequency, 
whichever is the lower. Input require­
ments: Approximately 6 volts into 25 k!1 
for 80 % modulation. 
SPURIOUS A. M. ON C.W.; Less than 0 ·1% 
depth. 
SPURIOUS F.M. ON C.W. ; Deviation Jess 
than ± 0 ·0001 % of the carrier frequency. 
SPURIOUS F.M. ON A.M. : At carrier fre­
quencies below 30 Mc/s, deviation with 
30 % a.m. is less than ± 0 ·01 % of the 
carrier frequency or ± I 00 cjs, whichever 
is the higher. 

Power supply 
A. C. mains or external batteries. 
A.C. MAINS: 200 to 250 volts, or I 00 to 
150 volts after adjusting internal links, 
40 to I 00 c/s, 80 watts . Models supplied 
ready for immediate 100- to !50-volt 
operation if specified at the time of 
ordering. 
BATTERIES : L.T.: 6 volts, 2 amps. H .T.: 
240 volts, up to 50 rnA, depending on 
setting of controls. 

Dimensions and weight 
Height Width Depth Weight 

13 in 19 in I lin 70 lb 
(33 em) (48·3 em) (27-9 em) (30-4 kg) 

Accessories supplied 
Output Lead, 50-ohm, TM 4969; 3ft long ; 
BNC plug at each end . 
20-dB Attenuator Pad. 50-ohm. TM 5573 ; 
one end, BNC plug; other end, BNC 
socket. 
Mains Lead, TM 4726/77; 6ft long ; for 
a .c. mains operation. 

Accessories available 
Matching Pad, 50- to 75-ohm, TM 5569; 
one end, BNC plug ; other end, Belling­
Lee L734/P plug. 
Composite Dummy Aerial and D.C. Iso­
lating Unit , TM 6123 ; one end, BNC 
socket; other end, screw terminals. For 
general receiver testing or for use on cir­
cuits with d.c. potentials up to 350 volts. 
Battery Lead, TM 6122; 6 ft long ; ter­
minated with accumulator clips for l.t. , 
wander plugs for h.t. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire , England 



SIGNAL GENERATORS & ACCESSORIES 

Standard Signal Generator Types TF 867 
and TF 867/2 

~ Frequency range: 15 kc/s to 30 Mc/s 

~ High-quality r.f. output from 
master-oscillator /tuned-amplifier circuit 

~ Built-in crystal calibrator 

~ Automatic level control 

~ Sinewave a.m. monitored and variable 
to 100 % 

~ Alternative model has extended frequency 
range and crystal-lock system 

THE MARCONI TF 867 is a precision labora­
tory instrument covering the frequency range 
15 kc/s to 30 Mcjs and giving an output 
which is continuously variable from 4 volts 
to 4 11-V at a source impedance of nominally 
75 ohms ; at the alternative source impedance 
of 13 ohms the output is variable from 0-4 
volt to 0·4 11-V. A dummy aerial is incor­
porated for general receiver testing. 

Amplitude modulation up to 100 % may 
be applied at 400 or 1,000 cjs by an internal 
oscillator, or modulation may be applied 
externally at frequencies between 50 cjs and 
10 kc/s, subject to certain limitations at low 
carrier frequencies. 

Features of the design are the inclusion of 
a crystal-controlled oscillator for frequency 
calibration checking and the provision of an 
expanded wide-view frequency scale giving a 
discrimination of about I part in I 0,000 of 
the total scale length. In addition, particular 

attention has been given to freedom from 
unwanted frequency modulation, to the pro­
duction of deep amplitude modulation at low 
distortion levels and to the maintenance of 
constant output level with changing carrier 
frequency. 

The TF 867 has the Air Ministry Reference 
No. JOS/16392. 

APPLICATIONS 
The high discrimination, output stability, 
and attenuator accuracy of this generator 
make it particularly suitable for precision 
response measurements on networks and 
filters; low spurious f.m. enables it to be 
used as a reliable signal source for noise 
measurements on f.m. equipment; and its 
low-distortion deep amplitude modulation 
can be utilized for distortion measurements 
on receivers and amplifiers. 

The TF 867/2 is an alternative version of 
the basic generator and has special features 
of particular value when testing narrow-band 
communication receivers. To allow image­
rejection measurements to be made over the 
whole of the 3- to 30-Mc js h.f band, the 
tuning range of the generator extends to 
37 Mc fs. Measurement of very narrow band­
widths is facilitated by an extra~ftne tuning 
control. Also, instead of the crystal calibrator 
in the basic model, there is a crystal lock 
system by which-at every 1-Mcjs point-the 
carrier can be brought under crystal control 
to give complete ji-eedom ji-om drift. 
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OSCILLATOR AND AMPLIFIER 
The TF 867 carrier range is covered in 
eleven bands, the circuit elements of the r.f. 
oscillator and of the tuned output stage­
which are separated by a buffer-being con­
tained in two drums ganged together and 
rotated by a single band-selecting control. 
The output is monitored by two meters, one 
indicating the carrier level and the other the 
modulation depth. Modulation is applied to 
the output valve and is continuously variable 
from 0 to 100 %. the indicated depth being 
by absolute measurement and independent 
of any indirect calibration associated with 
the level of the applied modulating voltage. 

A crystal check oscillator is switched 
automatically into circuit on plugging head 
telephones into a checking jack and provides 
beats whereby the carrier may be set up at 
1-Mc/s intervals over the greater part of the 
frequency range. 

OUTPUT ARRANGEMENTS 
A cylindrical terminating unit of novel 
design, attached to the output cable, pro­
vides three basic output conditions-source 
impedances of 75 ohms or 13 ohms, or a 

7590 

Views of terminating unit showing the four 
different output conditions which can be 

selected 



24-kcfs carrier modulated at 
1 kc/s 

dummy aerial for general receiver testing­
a particular feature being that the funda­
mental circuit arrangement in use is illu­
strated by a line diagram which changes 
with the switching of the unit. 

The output level is determined by means of 
the carrier meter, a direct-reading 2-dB-step 
resistive attenuator and a pad attenuator in 
the terminating unit; irrespective of load, 
the calibration indicates the effective source 
e.m.f. in both voltage and in decibels relative 
to I (.tV. 

POWER SUPPLY 
A feature of the power supply arrangements 
js the design of the transformer tapping 
system. The mains on-off switch-which 
incorporates a pilot lamp-is surrounded 
by a removable escutcheon indicating the 
main voltage range for which the trans­
former is adjusted. A similar escutcheon on 
the transformer discloses the precise voltage 
tapping and at the same time makes the 
necessary connections. To change from one 
voltage range to the other the escutcheons 
.are themselves in te rchanged. 

SPECIFICATION for TF 867 

.Carrier frequency 
RANGE: 15 kc/s to 30 Mc/s in eleven bands. 
CALIBRATION ACCURACY: ± I %. 
STABILITY : After warm-up, the drift in a 
10-minute period is, typically, less than 
0·005 % for carrier frequencies up to 
3·2 Mc/s and less than 0·01 % from 3·2 
to 30 Mc/s. 

.Crystal check 
FUNDAMENTAL ACCURACY: ± 0·01 % at 
20°C. Between 0°C and + 40°C the change 
does not exceed ± 0·015 % of the actual 
frequency at 20°C. 
INTERPOLATION ACCURACY: ± 0·1 %. 

:Scale discrimination 
Approx. I part in I 04 of total scale length. 

Output 
VOLTAGE: 0·41-'V to 4 volts. 

TYPICAL OSCJLLOGRAMS 

15-kcfs carrier unmodulated 

IMPEDANCE: 75 ohms nominal for outputs 
from 2 to 4 volts. 
75 ohms for outputs from 4 !LV to 2 volts. 
13 ohms for outputs from 0 ·4 !LV to 0 ·4 
volt. 
ACCURACY: Below 3 Mcfs: ± 0·25 dB or 

± 0·11-'V ; 
3 to 10 Mc/s : ± 0·5 dB or ± 0·2 !LV; 
10 to 30 Mcfs: ± I·OdB or ± 0·51-'V; 

whichever is the greater, subject to certain 
limitations given in Operating Instructions. 

Modulation 
INTERNAL SINEW AVE : 400 and 1,000 cfs. 
FREQUENCY ACCURACY : ± 5 %. 
AMPLITUDE: 0 to 100 %. variable and 
monitored. 
EXTERNAL MODULATION CHARACTERISTIC: 

± 2 dB from 50 cfs to 10 kc/s except below 
1·5 Mc/s, where filtering and tuned circuit 
decrement limit distortionless modulation 
as below:-

Carrier Freq. Max. Mod. Freq. in cfs 
in kc/s 0- 80 % 80-100 % 

18-32 400 250 
32-70 1,000 400 
70- 150 2,000 1,000 
150- 320 5,000 3,000 
320-700 7,500 4,500 
700-1,500 10,000 6,000 

HUM AND NOISE LEVEL: 46 dB below 30 % 
mod . 
SPURIOUS F.M.: Less than 200 cjs deviation 
at 30 % a .m. 

Radiation 
Less than I 1-' V fm stray field. 

Power supply 
100 to 125 volts and 200 to 250 volts, 40 
to IOOcfs; IIOwatts. 

Dimensions and weight 
Height Width Depth Weight 
18 in 21 in 14iin 106lb 

(46 em) (53 em) (37 em) (48 kg) 

Accessories supplied 
Output Cable and Terminating Unit 
Assembly, TM 3959A. 
Two Jack Plugs for Crystal Check and 
Ext. Mod. input sockets. 

IS 

3142/13 

320-kcfs carrier modulated at 
400 cjs; input on lower beam 

SPECIFICATION for TF 867/2 

The TF 867/2 is an alternative version of the 
basic instrument and is available to special 
order. It differs from the TF 867 in the 
following respects :-

Carrier frequency 
RANGE: IS kc/s to 3 7 Mc/s in twelve bands. 

Crystal locking 
The carrier can be locked at 1-Mc/s inter­
vals to harmonics of the built-in crystal 
oscillator ; this facility replaces the crystal 
check system of the TF 867. 

Modulation 
As for TF 867 over the range 15 kc/s to 
30 Mc/s. On the additional band, 30 to 
37 Mc/s. the TF 867 specification does not 
apply but, in practice, a maximum modu­
lation depth of about 50 % is available. 

Rear view of instrument with r.f cover and 
one turret removed 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

F.M./A.M. Signal Generator Type TF 995A 
(Series) 

~ Frequency range: 1·5 to 220 Mc/s 

~ Built-in crystal calibrator 

~ Direct-reading incremental frequency 
control 

~ Output range: 200 m V to 0·1 !'-V 

~ F.M. or a.m.; also simultaneous f.m. 
and a.m. 

THE MARCONI TF 995A/2M is a compact, 
lightweight instrument for both a.m. and 
f.m. measurements in the range I ·5 to 220 
Mc/s. It is built on the accumulated experi­
ence of more than eight years progressive 
development of the well-known TF 995 
series and represents a new standard of 
all-round utility in this class of general­
purpose signal generators. 

The frequency range is covered in five 
bands and there are crystal check facilities 
from 13·5 Mc js upwards. In conjunction 
with the plug-on Terminating Unit and 
20-dB Pad-the latter, an optional accessory 
-output is continuously variable from a 
minimum of 0·1 !J.Y to a maximum of 100 
mY at 52 ohms and 200 mY at 75 ohms. 

TF995A /2M 

Modulation, obtained either from an inter­
nal I ,000-c/s oscillator, or from an external 
source, is variable to maximum deviations 
ranging from 25 to 600 kc/s for f.m., or to 
depths up to 50 % for a.m. 

The TF 995A /2M has the Air Ministry 
Reference No. IOS/17626. 

APPLICATIONS 

This versatile generator provides compre­
hensive test and alignment facilities for a.m. 
and f.m. receivers in the v.h.f. and h.f. bands. 
It has crystal check points for accurate cali­
bration of tuning dials, slow-motion drive and 
direct-reading incremental tuning for preci­
sion bandwidth measurements, monitored 
f.m. deviation and a.m. depth for signal-to­
noise measurement, and simultaneous f.m . 
and a.m. for limiter and discriminator testing. 

The TF995A /3/S is a ruggedizedadaptatwn 
of the basic generator and has been developed 
primarily for military use; the TF995A /5 is a 
special narrow-deviation model of particular 
interest to users of v.h.f mobile equipment. 
The distinguishing features of both these 
models are descnbed in detail on subsequent 
pages and are set out in the supplementary 
specifications. 
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R.F. OSCILLATOR 
The r.f. oscillator has a fundamental range 
of 4·5 to 9 ·16 Mc fs; the output frequency is 
obtained by means of harmonic multipliers 
and, below 13 ·5 Mc js, a heterodyne system. 
The built-in crystal calibrator, which pro­
vides fourteen check points on each of the 
four upper bands, is automatically switched 
on by plugging headphones or other beat­
note monitor into the front-panel telephone 
jack. The directly calibrated incremental 
control varies the d.c. bias applied to the 
f.m. reactor valve associated with the r.f. 
oscillator; its frequency cover varies from 
± 50 to ± 400 kc/s, depending on the r.f. 
band in use. 

OUTPUT 
The output is derived via two 75-ohm ladder 
attenuators having a total range of I 00 dB ; 
one covers 80 dB in 20-dB steps and the 
other covers 20 dB in 2-dB steps. The SET 

CARRIER control , used in conjunction with 
the calibrated level meter, allows continuous 
interpolation between the steps of the fine 
attentuator. The direct output from the 
generator has a source impedance of75 ohms 
and an open-circuit voltage range of 2 !'-Y to· 
200 mY; by using the plug-on Terminating 
Unit supplied, outputs within the range I !'-Y 
to I 00 mY are available at source impedances 
of both 75 and 52 ohms. A 20-dB Pad is also 
available and, when fitted between the out­
put cable and the Terminating Unit, enables 
low outputs down to 0·1 !J.Y to be obtained . 

Temporary interruptions of output can be 
made by means of a carrier onjoff switch in 
the h.t. supply to the r.f. oscillator and 
multipliers. 

MODULATION 
Frequency modulation is applied to the r.f. 
oscillator by means of the reactor valve; the 
reactor is fed from the a.f. source via an 
attenuation system ganged to the main 
tuning control in order to maintain constant 
deviation at all carrier frequencies in every 
band. The normal deviation ranges on all 
bands are 25 kc/s and 75 kc/s but switching 
is provided which enables the deviation to 
be increased proportionally with increase in 



carrier frequency multiplication, the maxi­
mum deviation on the highest band being 
75 x 8 = 600 kc/s; on the 1·5- to 13·5-Mc/s 
band the maximum deviation obtainable is 
150 kcfs. 

Amplitude modulation, which can be set 
to any depth up to 50 %. is applied to the 
highest-frequency, i.e., last harmonic multi­
plier which is in operation for the particular 
r.f. output band in use ; this method helps to 
reduce the spurious frequency modulation 
often encountered when modulating an r.f. 
oscillator directly. 

Simultaneous amplitude and frequency 
modulation is obtained by setting up the 
instrument for internal a.m. and then apply­
ing f.m. from an external source. Carrier 
level , a .m. depth, and f.m. deviat ion can 
each be monitored on the front-panel meter. 
The design of the monitoring circuits is such 
thaJ, with the Generator set up for simul­
taneous a.m. and f.m., both percentage depth 
and deviation can be read independently. 

SPECIFICATION for TF 995A/2M 
Frequency 

RANGE : I · 5 to 220 Mc/s in five bands: 
(I) 1·5 to 13 ·5 Mc/s 
(2) 13 ·5 to 27·5 Mc/s 
(3) 27 to 55 Mc/s 
(4) 54 to 110 Mcfs 
(5) 108 to 220 Mcfs 

CALIBRATION ACCURACY: From 13 ·5 to 
220 Mc/s the calibration of the main fre­
quency dial is accurate to within I %; a 
higher frequency accuracy than this can 
be obtained using the built-in crystal 
calibrator which provides fourteen check 
points, to an accuracy of 2 parts in 104 , 

on each of the four higher-frequency 
bands. From 1·5 to 13 ·5 Mc/s the fre­
quency calibration has an average accu­
racy of 3 %. 
INCREMENTAL CONTROL: The incremental 
frequency control has a cover of ± 50 kc/s 
on band 2, ± 100 kc/s on bands I and 3, 
± 200 kc/s on band 4, and ± 400 kc/s on 
band 5. The calibration is accurate to 
within 10 %. 

Output 
VOLTAGE: Coarse and fine 75-ohm attenu­
ators, connected in cascade, provide--in 
conjunction with the 52- and 75-ohm 
outlets of a terminating unit- a source 
e.m.f. variable in 2-dB steps from I !LV 
to 100 mY. The r.f. level meter carries a 
± 1-dB calibration to allow interpolation 
between the 2-dB attenuator steps. The 
accuracy of the joint indication of the 

5211. 7SJl 

Block Schematic Diagram ofTF 995A /2M 

attenuators and level meter is within I dB 
± 0·25 !LV up to 100 Mc/s, and within 
2 dB ± 0 ·25 !LV up to 220 Mc/s. 
HJGH ouTPUTS : Source e.m.f.'s up to 
200 mY at an impedance of 75 ohms are 
obtained direct from the generator output 
cable. 
LOW OUTPUTS: Source e.m.f.'s down to a 
nominal 0 ·1 1-' V at impedances of both 52 
and 75 ohms are obtained by inserting 
20-dB Attenuator Pad TM 5552 between 
the generator output cable and Terminat­
ing Unit . 

Modulation 
F.M.: Normal deviation continuously vari­
able from 0 to 25 kc/s and 0 to 75 kc/s on 
all bands ; the accuracy at maximum devi­
ation at 1,000 cfs is ± 5 % of f.s .d., with a 
possible additional variation of ± I 0 % 
due to valve aging or random replace­
ment. High deviation of x 2 normal is 
also available on bands I and 3, x 4 
normal on band 4, and x 8 normal on 
band 5. Internal modulat ion at 1,000 cfs, 
with modulation distortion not exceeding 
2 % at maximum deviation. External 
modulation characteristic flat within I dB, 
50 cfs to 15 kc/s, with respect to 1,000 c/s. 
SPURIOUS F.M. ON C.W.: At carrier fre­
quencies below 100 Mc/s the spurious 
f.m. due to hum does not exceed 50 c/s 
deviation; and at frequencies between 
100 Mc/s and 220 Mcjs it does not exceed 
100 cfs deviation. 
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A.M.: Internal at 1,000 c js to a depth 
variable up to 50 % with distortion not 
exceeding 6 % at 30 % depth. External 
modulation characteristic flat within 1 dB, 
50 cfs to 10 kc/s. 
SYNCHRONIZING SIGNAL: A nominal 100-
volt high-impedance output from the 
internal 1,000-c/s oscillator is available 
at the front panel. 

Power supply 
200 to 250 volts, or 100 to 150 volts after 
adjusting internal link, 40 to 65 c/s; 65 
watts. Models supplied ready for imme­
diate I 00- to !50-volt use if specified at 
time of ordering. 

Dimensions and weight 
Height Width 
13in 17! in 

(33 em) (44 em) 

Accessories supplied 

Depth 
8! in 

(22 em) 

Weight 
33lb 

(15 kg) 

Terminating Unit, TM 5551 ; 75 ohms in, 
52 and 75 ohms out ; BNC connectors. 
Two Coaxial Free Plugs, Type BNC ; one 
50 ohm, one 75 ohm; for Terminating 
Unit outlets. 
Jack Plug, STC Type 4006 ; for crystal 
check socket. 

Accessories available 
20-dB Attenuator Pad, TM 5552 ; for use 
between output cable and Terminating 
Unit; BNC connectors. 



F.M.JA.M. Signal Generators 

Type TF 995Af3/S 

~ Ruggedized version for military use 

~ Extra-high output for i.f. alignment 

~ Wide range of output connectors 

THE TF 995A/3/S is the military version of 
the 995A series of Signal Generators ; its 
Joint-Service designation is CT 402. Basic­
ally, the instrument is similar in performance 
to the A /2M model, but a number of modi­
fications have been introduced which make 
it particularly suitable for field use. Its case 
embodies shock-absorbent mountings and 
with its screw-on panel-cover protects the 
instrument during storage or transit. The 
built-in power unit has been re-designed so 
that adjustment to suit different supply 
voltages is made at the front panel. 

A further feature of this version is the 
inclusion of an auxiliary i.f. amplifier unit. 
This auxiliary unit is assembled together 
with the main instrument in the same case 
and, between I ·5 and 6 Mcjs, can be used 
to provide an extra-high output for such 
applications as the initial alignment of i.f. 
amplifiers. 

The accessories supplied include an exten­
sive range of output connectors terminated 
in a variety of commonly used plugs and 
sockets. Secure stowage for all accessories 
is provided on the underside of the case lid. 

SPECIFICATION for TF 995A/3/S 

The TF 995A/3/S differs from the TF 
995A/2M in the following respects:-

Output 
I. F. AMPLIFIER : At carrier frequencies be­
tween 1·5 and 6 Mc js, high outputs up to 
approx. I volt source e.m.f. at a nominal 
impedance of 75 ohms can be obtained by 
connecting the I.F. Amplifier in series with 
the normal output of the Generator. 

Dimensions and weight 
Height W1dth 
17 in 20~ in 

(44 em) (58 em) 

Accessories supplied 

Depth 
17! in 

(45 em) 

Weight 
78lb 

(3 5 kg) 

Terminating Unit , TM 5551 - see previous 
page for details. 
20-dB Attenuator Pad, TM 5552-see pre­
vious page for details. 
Mains Lead, ITB 134891; 60 inches long. 
Output Lead, TM 5562/1; 36 inches long; 
one end, BNC plug; other end, BNC 
socket. 
Output Adaptors, set of five, comprising 
TM 5562, TM5563 , TM 5564, TM 5571 
and TM 5571 /1; each 8 inches long and 
with BNC plug at one end; other ends are 
respectively BNC plug, Burndept socket 
type 45945, crocodile clips, Belling-Lee 
plug type L734/P, and miniature Pye 
plug type 732560. 
Spare Fuses, two, 5-amp glass cartridges. 
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Type TF 995Af5 

~ Narrow-deviation model for mobile 
radio testing 

~ Stepped and extra-fine incremental 
tuning 

~ Less than 25 c/s spurious f.m. 

~ Three modulation frequencies 

THE TF 995A/5 is a further development of 
the basic A/2M model. Its main differences 
- narrow-deviation f.m. , negligible spurious 
modulation, high-discrimination incremental 
tuning with both stepped and continuous 
control, and two extra modulation frequen­
cies- have been specifically introduced to 
meet the latest test requirements for v.h.f. 
mobile f.m. and a. m. equipment. A successor 
to the well-known TF 995A/4, this new 
model features improved a.m. performance 
in respect of monitoring accuracy and purity 
of modulating wave-form. 

Particular attention has been paid in this 
model to reduction of spurious hum and 
noise modulation ; and, as a result, it is 
fully suitable for applications such as two­
generator testing of adjacent-channel re­
jection on modern receivers. Exceptional 
freedom from higher-order a .m. harmonics 
makes it possible to meet the exacting re­
quirements of two-signal tests in which the 



'interfering' generator is amplitude modu­
lated, and where the receiver is designed 
for systems using channel spacing of 25 kc/s 
or less. 

The carrier on/off switch, which allows 
the generator output to be temporarily 
interrupted without affecting the output 
impedance, facilitates a number of two­
signal receiver tests such as intermodulation 
and blocking, which involve the simultane­
ous use of signa l generators. 

NA RROW DEVIATION 
The two basic deviation ranges are 0 to 5 
kc/s and 0 to 15 kc/s on a ll bands. As in the 
normal A/2M version , there is provision for 
increasing the deviation proportionally with 
increase in carrier frequency multiplication, 
a maximum of 120 kc/s being obtainable on 
the top band . Switch-selected internal modu­
lation frequencies of 400 cjs, I kc/s, and I ·5 
kc/s are available for both f.m. and a.m. 
F.M. deviation and a .m. depth are both 
indicated with an accuracy of 5 %. 

PRECISION TUNING 
The precision tuning required for testing 
narrow-band systems is facilitated by the 
inclusion of a fine tuning control having a 
coverage of about 24 kc/s on the top band 
and proportionally less on the lower bands. 

In addition, small, known changes in 
carrier frequency can be made by means 
of two directly-calibrated incremental fre­
quency controls; one of these controls gives 
stepped adjustment while the other allows 
continuous interpolation between steps. On 
the two highest bands, the stepped control 
provides shifts of 20 and 40 kc/s in either 
direction and the calibration marks on the 
continuous control are only I kc/s apart; on 
the lower bands, the total shift is determined 
by a simple division of the reading on both 
dials . 

Excellent frequency stability has been 
achieved by the liberal use of temperature 
compensation components: after warm-up, 
drift is no greater than 0 ·002 % in a 10-
minute period ; this is equivalent to less than 
400 c js per minute at a carrier frequency of 
200 Mc/s. 

The tuning facilities on the TF 995A/5 are 
unusually comprehensive and allow band­
width measurements to be made with speed 
and accuracy. The two right-hand controls, 
one coarse, one fine , are for initial frequency 
setting. The two /eft-hand controls are for 
making known frequency changes relative to 
the centre frequency chosen with the right­
hand controls. 

SPECIFICATION for TF 995A/5 

The TF 995A/5 differs from the TF 995A/2M in the following respects:-

Frequency 
FREQUENCY STABILITY: After warm-up, 
drift is not greater than 0·002 % in a 10-
minute period, except on the lowest band . 
Fl E TUNING CONTROL : A fine tuning 
control is provided; this has an arbitrary 
ca libration and a total cover of approxi­
mately 24 kc/s on band 5, 12 kc/s on 
band 4, 6 kc/s on bands 3 and I, and 
3 kc/s on band 2. 
INCREMENTAL CONTROLS: Both stepped and 
continuously variable calibrated controls 
are provided. The stepped control enables 
the carrier frequency to be shifted by ± 40 
and ± 20 kc/s on bands 5 and 4, ± 20 and 
± 10 kc/s on bands 3 and I, and ± 10 and 
± 5 kc/s on band 2. The continuous con­
trol has a cover of ± 0 · 75 of one increment 
of the stepped control on any band , e.g., 
cover is ± 15 kc/s on bands 5 and 4. 

Modulation 
F.M.: Normal deviation continuously vari­
able from 0 to 5 kc/s and 0 to 15 kc/s on 
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all bands ; accuracy and high deviation 
as for TF 995A/2M. Internal modulation 
at 400 cjs, I kc/s. or 1·5 kc/s; distortion 
and external modulation characteristic as 
for TF 995A/2M. 
SPURIOUS F.M. ON C.W.: The spurious f.m. 
due to hum does not exceed 25 cfs deviat ion 
a t any carrier frequency. The unusua lly 
low level of spurious noise modulat ion 
allows full use of the Generator for 
adjacent channel testing on receivers 
designed for systems employing ch'lnnel 
separations as small as 22·5 kc/s. 
A.M.: Internal at 400 cjs, I kc/s, or I ·5 kc/s; 
depth and distortion as for TF 995A/2M. 
External frequency characteristic (with 
input adjusted for constant modulation 
meter reading) is flat within 0·5 dB from 
I 00 c js to I 0 kc/s. 
A.M. DEPTH INDICATION: Accurate to with­
in 5 % modulation. 
SYNCHRONIZING SIGNAL: Available at 400 
cjs, I kc/s. or I · 5 kc/s. 

2737/1 

Marconi Instruments Ltd. 
St. Albans, H ertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

F.M. Signal Generator Type TF 1066B 
(Series) 

~ Frequency range: 10 to 470 Mc/s 

~ Carrier generated directly at output 
frequency 

~ Frequency stability: 0·0025 % 

~ Stepped as well as continuously-variable 
incremental tuning 

~ Internal modulation at 1 and 5 kc/s 

THE MARCONI F .M. Signal Generator 
TF 1066B covers the range 10 to 470 Mcfs. 
Direct carrier-frequency generation without 
multipliers ensures the complete absence of 
spurious sub-harmonics in the output, and 
its direct-reading incremental tuning system 
brings a new standard of ease and accuracy 
to bandwidth measurement. 

The TF 1066B is the latest model in the 
highly successful1066 series of precision f.m. 
generators. While retaining all the basic 
characteristics and advantages of its pre­
decessors, this new model's stability and 
purity of signal are further enhanced by the 
use of a rigid cast r.f. box and a transistor­
regulated d.c. filament supply for the r.f. 
oscillator; and there are additional preset 
potentiometers to simplify setting up and to 
enable you to choose your own values of 
stepped incremental shift. ' 

F.M. deviation is variable up to 100 kc/s 
and a.m. depth up to at least 40 %. Modula­
tion can be applied internally at I or 5 kc/s. 
or externally between 30 cfs and 15 kc/s. For 

TF 1066B 

both internal and external modulation, f.m. 
deviation or a.m. depth is directly indicated. 

The open-circuit output voltage is con­
tinuously variable from 0 ·2 fly to 200 mY 
and is derived via a source impedance of 
50 ohms; the level of output is controlled by 
a piston attenuator equipped with a 4!-inch 
dial bearing two scales, one calibrated 
directly in units of voltage and the other in 
decibels relative to I flY. 

APPLICATIONS 
Although the prime function oftheTF I 066B 
is the productionofc.w. and f.m. signals it can, 
in addition, provide amplitude-modulated 
outputs. These dual modulation facilities, 
coupled with its wide frequency and output 
ranges, make the TF 1066B outstanding as a 
general-purpose instrument capable of the 
broadest application. 

It will perform all the exacting tasks 
required of a precision f.m. generator in 
testing and aligning v.h.f. and u.h.f. f.m. 

, receivers, whether for broadcast or com­
munication systems, fixed or mobile. Of 
special advantage in bandwidth measure­
ment is its direct-reading incremental tuning 
facility, the stepped control being particu­
larly suitable for rapid spot checks during 
production testing. 

OTHER VERSIONS 
The TF 1066B/2 is a special version of the 
Signal Generator covering 400 to 555 Mc fs 
in a single band with crystal check points 
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every 1 and 10 M cfs; other major differences 
include a deviation range of up to 300 kc/s 
and an external modulation frequency range 
of 100 cfs to 100 kc fs. 

The TF 1066B/1 and B/3 are rack-mounting 
versions of the TF 1066B and B/2 respectively . 

R.F. OSCILLATOR 
The heart of the TF l066B Generator is 
its craftsman-built r.f. unit employing the 
Marconi- patented system of con tactless 
waveband selection in a highly developed 
form. It is this system, supported by such 
measures as fully stabilized h.t. and l.t. 
supplies, which yields the excellent fre­
quency stability figure of 0·0025 % over a 
I 0-minute period; this is equivalent to a 
drift or less than 800 cfs per minute at 
300 Mc/s- a point of performance that 
allows the user to take full advantage of 
the incremental tuning facilities even when 
making protracted measurements. 

INCREMENTAL TUNING SYSTEM 
An outstanding feature of the TF 1066B is 
its incremental tuning system by which 
small, precise changes can be made in carrier 
frequency, either continuously variable or 
stepped, and read directly from a panel 
meter. The stepped control provides six 
preset incremental shifts up to ± I 00 kc/s 
- a feature which greatly facilitates rapid 
checking of receiver bandwidth during pro­
duction testing. Both incremental frequency 
controls vary the d.c. applied to the reactor 
used for frequency modulation. 

In addition to the incremental tuning 
arrangements there is a fine frequency con­
trol for setting the Generator accurately to 
the centre frequency of a narrow-band 
system under test. 

MODULATION 
Frequency modulation is applied via a 
ferrite reactor coupled to the oscillator 
tuned circuit. For amplitude modulation, 
variation of carrier amplitude is obtained 
by applying the modulating voltage directly 
to the anode of the r. f. oscillator. 

Modulation is monitored by a meter with 
two scales, both of which indicate either f.m. 
deviation in kc/s or a.m . depth in percentage, 
depending upon the type of modulation in 
use. 



SPECIFICATION 

Frequency 
RANGE: 10 to 470 Mc/s in five bands : 

10 to 22 Mc/s 110 to 240 Mc/s 
22 to 48 Mc/s 240 to 470 Mc/s 
48 to 110 Mcjs 

MAIN TUNING: Controlled via precision 
slow-motion drive. Total scale length, 
approximately 60 inches. 
CALIBRATION ACCURACY: I %. 
FINE TUNING: Uncalibrated control pro­
vides cover of approximately 25 kc/s. 
FREQUENCY STABILITY: After warm-up, 
0 ·0025 % or better in tO-minute period. 
ATTENUATOR REACTION: Negligible below 
50 mY ; not greater than 0 ·1% above. 
INCREMENTAL FREQUENCY CONTROL: Car­
rier shift is variable fro m - I 00 to + I 00 
kc js by continuous and stepped control. 
The stepped control has three negative 
and three positive sh ift positions, each 
with independent preset adjustment, and 
one zero shift position. Shift is monitored 
by meter with two ranges, - 20 to + 20 
kc/s and - 100 to + IOO kc/s. 
INCREMENTAL ACCURACY: Direct accuracy 
varies inversely with carrier frequency 
from within I 0 % to 20 % of f.s.d. 
Using correction chart supplied, accuracy 
at a ll carrier frequencies is within I 0 % of 
f.s .d . 
SPURIOUS SIGNALS: Total harmonic con­
tent is less than I 0 %. There are no sub­
harmonics. 

R.F. output 
LEVEL : The source e.m.f. is continuously 
variable from 0 ·2 fLY to 200 mY. The 
attenuator dial shows the source e.m.f. 
both directly and in decibels relative to 
I fLY . The dial cursor can be positioned 
to indicate voltage across a 50-ohm load 
instead of source e.m.f. 
OUTPUT ACCURACY: Incremental 0 ·2 dB· 
overall, 2 dB. ' ' 
SOURCE IMPEDANCE : 50 ohms; V.S.W.r. not 
greater than I ·25: I using the 20-dB Pad, 
TM 4919, or 1·6 using the 6-dB Pad, TM 
491 9/l. 
STRAY RADIATION; Negligible; permits full 
use of lowest output. 

Frequency modulation 
INTERNAL: Modulation frequencies: I and 
5 kc/s. Deviation variable to 100 kc/s 
maximum and indicated on two meter 
ranges, 0 to 20 kc/s and 0 to I 00 kc/s. 
EXTERNAL: Modulation frequency range: 
30 cjs to 15 kc/s. Deviation as for INTER­
NAL. Input requirements : 25 volts across 
5 k!1 for 100 kc/s deviation. 
DEVIATION ACCURACY: Direct accuracy 
for internal modulation varies inversely 
with carrier frequency from within 7 % of 

f.s.d. to within 20 % of f.s.d.; using correc­
tion chart supplied, accuracy at all carrier 
frequencies is within 7 % off.s.d. Accuracy 
over external modulation frequency range 
is within 5 % of accuracy at I kc/s. 
A.M. ON F.M. : Typically, less than 5 % 
modulation depth at maximum deviation. 
RESID UAL F.M.: The f.m. due tO hum and 
noise is less than 100 cjs deviation. 

Amplitude modulation 
INTERNAL: Modulation frequencies : I and 
5 kc/s. Modulation depth variable up to 

at least 40 % and indicated on two meter 
ranges, 0 to 20 % and 0 to 100 %. 
EXTERNAL : Modulation frequency range: 
30 cjs to 15 kc/s. Modulation depth as for 
INTER NAL. Input requirements: I 0 volts 
across 1 M!1 for 40 %. 
MODULATION DEPTH ACCURACY: ± 2 % 
modulation on 0 to 20 % range. ± 5 % 
modulation on 0 to 100 % range. 
F.M. ON A.M.: For 30 % a .m., varies typic­
ally from 2 kc/s at 10 Mc/s to 60 kc/s at 
100 Mcjs. 
RESIDUAL A.M.: The a.m. due to hum and 
noise is better than 50 dB below 30 % 
modulation . 

Power supply 
180 to 250 volts, or I 00 to 150 volts after 
adjusting internal links, 40 to 60 cjs; 90 
watts. Models supplied ready for imme­
diate 100- to 150-volt use if specified at 
time of ordering. Fuses in both mains 
and h.t. circuits. 

Dimensions and weight 
Height Width Depth Weight 
14! in 23! in lO!in 54lb 

(37 em) (60 em) (27 em) (24·5 kg) 

Accessories supplied 
Coaxial Free Plug, Type N, for r.f. output 
socket. 

Accessories available 
Output Lead, 50-ohm, TM4824; 36 inches 
long ; Type N plug both ends. 
Attenuator Pad, 6-dB, 50-ohm, TM 4919/ 1 ; 
one end. Type N socket; other end, Type 
N plug. 
Allenuator Pad, 20-dB, 50-ohm, TM4919 ; 
one end, Type N socket; other end, Type 
N plug. 
Matching Unit, 50-ohm to 75-ohm, TM 
491 8; one end, Type N socket; other end, 
Belling-Lee L 734/P plug. 
Matching Unit, 50-ohm unbal. to 300-
ohm bal., TM 4916 ; one end, Type N 
socket; other end, solder tags. 
D.C. Isolating Unit , TM 4917; one end, 
Type N socket; other end, crocodile clips, 
Coaxial Fuse, Type TM 5753 ; prevents 
damage to the Signal Generator attenu­
ator through accidental application of r.f. 
or h .t. power to the circuit under test. 
Useful in transmitter/receiver testing. 

Overload Protection : Burns out at 0·4 
watt . 
Insertion Loss: Nominally 0·5 dB. 
V.S. W.R.: 1·35 or less when terminated 
with a matched 50-ohm load. I ·6 or less 
when terminated with TF I 066B attenu­
ator via 20-dB Pad, TM 4919. 
Connectors: Type N. 
Fuse: T. amp LittelfuseCat. No. 361.062. 
I 0 spares are supplied. 
Dimensions: Length, 4! in; dia . +.1· in. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 
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SIGNAL GENERATORS & ACCESSORIES 

A.M. Signal Generator Type TF 801 (Series) 

7044 

~ Frequency range: 10 to 470 Mc/s 

~ 
~ 
~ 

~ 
~ 

Automatic level control 

Built-in crystal calibrator 

Spurious f.m. less than 0·001% of carrier 
frequency 

Less than 0·005% drift in 10 minutes 

Alternative military version and simplified 
10- to 310-Mc/s model 

THE TF 801Djl is the latest development 
in the Marconi 801 series of precision a.m. 
generators. Like its predecessor, TF 801D, 
the salient features of this new version 
include crystal check points every 5 Mc/s 
throughout its 10- to 470-Mc/s tuning range, 
exceptionally low spurious f.m. and drift, 
and a high-quality 50-ohm output with a 
v.s.w.r. of 1·2 or less. An additional advan­
tage is that the level of pulse-modulated 
outputs is indicated with an accuracy ap­
proaching that obtained with c.w. outputs. 

Its carrier level is directly indicated and 
continuously variable from 0 ·I tJ. V to I volt. 
Amplitude modulation can be applied in­
ternally at 1,000 cfs or externally from 30 cfs 
to 20 kc/s; in each case, modulation depth is 
monitored and variable up to 90 %. External 
pulse modulation may also be applied at 
p.r.f. 'sup to at least 50 kc/s via a d. c. coupled 
modulating circuit. 

The main tuning dial is hand calibrated 
directly in frequency and, with its approxi­
mately 70 inches of scale, allows fast and 
accurate reading; a movable cursor enables 
the dial to be standardized against the 5-Mc/s 
crystal check points. The auxiliary incre­
mental dial-driven from the main tuning 

Type TF 801 D/1 

control-allows precise and easy interpola­
tion for bandwidth measurements. To aid 
testing of extremely narrow-band receivers, 
a dual-range, fine/extra-fine frequency trim­
mer is fitted. Output stability during tuning 
is ensured by an automatic level control 
system. 

The circuit design includes a tuned push­
pull power amplifier following the master 
oscillator and gives an output of unusual 
purity. Modulation is applied to the power 
amplifier without disturbance to the operat­
ing parameters of the master oscillator- the 
low incidental f .m. and good response to 
pulse modulation are due to this arrange­
ment. As well as conventional h.t. stabiliza­
tion, there is a transductor-regulated filament 
supply for the r.f. oscillator to ensure that 
mains variation has negligible effect on 
frequency. 

APPLICATIONS 

The TF 801Djl provides a high-grade test 
signal for networks, circuits and equipment 
in the v.h.f. band. It can be used for measur­
ing sensitivity, bandwidth, image rejection, 
or general testing of a.m. or pulse modula­
tion receivers; for i.f. alignment; for driving 

22 

bridges and slotted lines; for aerial and 
transmission-line investigations. 

The TF 801 D/1/S (Joint-Service Reference 
No. CT 394A) is a special military version of 
the Signal Generator. In addition to mechani­
cal differences such as fully sealed meters, it 
is distinguished from the TF 801 D/1 by an 
extended frequency range of up to 485 Mc fs, 
and a carrier on/off switch. 

The TF 801 A /1, which is fully described on 
a later page, is an alternative model meeting 
the requirements/or a simpler a.m. generator 
with a narrower frequency range than the 
TF801D/1. 

R .F. CIRCUITS 
The TF 801Djl master oscillator, which 
employs a disk-seal triode in a derived Col­
pitts circuit, is followed by a twin-tetrode 
push-pull power amplifier. Both oscillator 
and amplifier have ganged turret-type tuning 
systems with contactless capacitance switch­
ing. Tuning within any one band is by means 
of the two capacitor rotors- one in each 
turret- which are common to all bands ; the 
ganging link between oscillator and ampli­
fier rotors is variable and forms an indepen­
dent control for peaking the amplifier tuning. 
Over the whole of the first four bands, the 
automatic level control system allows re­
tuning without the necessity for re-peaking; 
only at the higher frequencies, and when 
maximum freedom from f.m. is essential, 
need the peaking be reset. A level switch , 
controlling the h.t. supply to the r.f. oscil­
lator, makes extra-high outputs available for 
such purposes as driving r.f. bridges. 

The output level from the r.f. amplifier 
is monitored by the crystal-rectifier panel 
meter before application to the continuously­
variable piston attenuator. The scale mark­
ing of this meter, in conjunction with the 
calibration of the attenuator dial , gives a 
total output range of 143 dB. 

The crystal calibrator can be brought into 
use for c.w. outputs only, the h.t. supply to 
the crystal oscillator being switched on auto­
matically when a telephone plug is inserted 
into the crystal check phones jack. 



MODULATION 
Internal modulation is obtained by switch­
ing the output of the internal a . f. oscillator 
to the grids of the power amplifier via a 
variable potentiometer which controls the 
modulation depth. The a .f. oscillator is of 
the LC type and combines circuit simplicity 
with low distortion. 

For external modulation, the internal 
oscillator is switched out of circuit and the 
signal from the external source is introduced 
via terminals or a coaxial socket on the front 
panel. 

Modulation depth is monitored by a 
separate panel meter directly calibrated from 
0 to 90 %. The meter indication is produced 
by rectification of the output from a two­
stage amplifier. Since the input to this ampli­
fier is derived directly from the demodulation 
of the r.f. input to the attenuator, the indi­
cation of modulation depth is based on a 
system of absolute measurement; it is thus 
independent of any indirect calibration asso­
ciated with the level of modulating voltage 
applied to the power amplifier. 

SPECIFICATION for TF 8010/1 
Frequency 

RANGE: 10 to 470 Mcfs in five bands. 
TUNING CONTROL: The main dial has a 
total scale length of approximately 70 
inches. Calibration every 2 Mc/s between 
II 0 and · 260 Mcfs; every 5 Mcfs above 
260 Mc/s. The incremental dial has a 
uniform 0-100 calibration and makes 30 
turns over each band. 
FINE FREQUENCY CONTROL: A separate 
dual-range fine frequency control allows 
precise frequency setting for checks on 
highly selective receivers. 
CALIBRATION ACCURACY: Using crystal 
calibrator, within ± 0·2 % over entire 
frequency range. 
RESETT ABILITY: Better than ± 0 ·I % after 
initial warm-up. 
CRYSTAL CALIBRATOR: Provides Check 
points every 5 Mc/s over entire range. 
Accuracy better than 0·01 % at normal 
ambient temperatures. Cursor on main 
dial adjustable to allow standardization 
of calibration. 
FREQUENCY STABILITY: After warm-up, 
drift is not greater than 0·005 % in a 10-
minute period at ambient temperatures 
between 15° and 35°C. Following band­
switching, a further stabilizing period is 
required. 

R .F. Output 
LEVEL: 0 ·1 !J.V to I volt source e.m.f. 
Attenuator dial shows source e.m.f. in 
voltage units and in decibels relative to 
I ~J.V, power in decibels relative to I mW 
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in 50 ohms, and power relative to thermal 
noise in a 10-kc/s bandwidth. 
VOLTAGE ACCURACY: ± I dB overall for 
c.w. outputs up to 0 ·7 volt e.m.f. Level 
during mark periods of pulse modulation 
is within ± 2 dB of corresponding c.w. 
output. Automatic level control stabilizes 
output during tuning. 
SOURCE IMPEDANCE : 50 ohms; V.S.W.r. not 
greater than 1 ·2. 
STRAY RAD!A TION: Negligible; permits re­
ceiver sensitivity measurements down to 
0·1 ~J.V. 

Modulation 
INTERNAL SINE A.M.: Modulation fre­
quency : 1,000 cfs ± 10 %. Depth moni­
tored and variable up to 90 % at carrier 
levels of 1 mW and below. 
EXTERNAL SINE A.M.: Modulation frequency 
range: 30 c/s to 20 kc/s. Modulation depth 
as for internal. Input requirements for 
90 % modulation: I to 5 volts, depending 
on frequency, across I Mn. 
MODULATION MONITOR ACC URACY : ± 10 % 
of full-scale. 
ENVELOPE DISTORTION: Less than 5 % at 
30 % internal modulation ; less than I 0 % 
at 50 % modulation. 
EXTERNAL PULSE MODULATION: Recurrence 
frequency range: 50 c/s to 50 kc/s. Mini­
mum pulse width varies between I !J.Sec at 
470 Mc/s and 10 !J.Sec at 10 Mc/s. Com­
bined rise and decay time less than 4 tJ.Sec 
from 40 to 260 Mc/s ; and less than I !J.Sec 
from 260 to 4 70 Mcfs. Carrier suppression 
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at least 20 dB below peak pulse output. 
Input requirements: Positive pulses of 50 
volts across I Mn. 
INCIDENTAL F.M. ON A.M. : Deviation Jess 
than 0·001 % of carrier frequency at 30 % 
a.m. 
RESIDUAL A.M.: The a .m. due to hum and 
noise is better than 40 dB below 30 % 
modulation. 

Power supply 
180 to 250 volts, or 100 to 150 volts after 
adjusting internal links, 40 to 100 cfs; 100 
watts. Models supplied read) for immedi­
ate 100- to 150-volt use if specified at time 
of ordering. Fuses in both mains and h.t. 
circuits. Filament regulation stabilizes 
oscillator frequency against mains voltage 
variation. 

Dimensions and weight 
Height Width 
14! in 23! in 

(37 em) (60 em) 

Accessories supplied 

Depth 
10! in 

(27 em) 

Weight 
67 lb 

(31 kg) 

Two Coaxial Free Plugs, Type N ; for r.f. 
output and pulse mod. input sockets. 

Accessories available 
Output Lead, 50-ohm, Type TM 4824; 
36 inches long; Type N plug both ends. 
Output Lead, 50-ohm, TM 4824/1; 54 
inches long ; Type N plug both ends. 
Attenuator Pad, 6-dB, 50-ohm, Type TM 
4919/1; one end, Type N socket; other 
end, Type N plug. 



Attenuator Pad, 20-dB, 50-ohm, Type TM 
4919; one end, Type N socket; other end, 
Type N plug. 
Matching Unit, 50-ohm to 75-ohm, Type 
TM 491S; one end , Type N socket ; other 
end, Belling-Lee Type L734/P plug. 
Matching Unit, 50-ohm to 75-ohm, TM 
554S; one end, Type N socket; other end, 
Burndept PR 4D plug. 
Matching Unit, 50-ohm to 75-ohm, TM 
5549 ; one end, Type N socket ; other end, 
Plessey Major CZ 71060 plug. 
Matching Unit , 50-ohm unbalanced to 
300-ohm balanced , TM 4196; one end, 
Type N socket ; other end , solder tags. 
D.C. Isolating Unit, Type TM 4917 ; one 
end, Type N socket; other end , crocodile 
clips. 
Coaxial Fuse, Type TM 5753 ; prevents 
damage to the Signal Generator attenu­
ator through accidental application of r.f. 
or h.t. power to the circuit under test. 
Particularly useful in transmitter/receiver 
testing : 

Overload Protection: Burns out at 0-4 
watt . 
Insertion Loss: Nominally 0·5 dB. 
Y.S.W.R. : 1·35 or less when terminated 
with a matched 50-ohm load. I ·6 or 
less when terminated with TF SOlD/I 
attenuator. 
Connectors : Type N. 
Fuse: fo amp LittelfuseCat. No. 361,062. 
I 0 spares are supplied. 
Dimensions : Length, 4k in ; diameter, 
}~ in. 

SPECIFICATION for TF SOlD/1/S 

The TF SOID/1/S differs from the TF SOlD/I 
in the following respects :-
Frequency 

RANGE: 10 to 4S5 Mc/s in five bands. 

Modulation 
EXTERNALSINEA .M.: Modulation frequency 
range: 30 cjs to 50 kc/s. Modulation depth 
and input requirements as for TF SOlD/I . 
EXTERNAL PULSE MODULATION: Carrier 
suppression at least 20 dB below peak 
pulse output from 10 to 250 Mc/s on first 
four ranges and from 250 to 470 Mcjs on 
top range. Other characteristics as for 
TF SOlD/ I. 
INCIDENTAL F.M. ON A. M. : Deviation Jess 
than 0·001 % of carrier frequency at 30 % 
a.m. up to 470 Mc/s. 

Accessories supplied 
Two Coaxial Free Plugs, Type N ; for r.f. 
output and pulse mod. input sockets. 
One Mains Lead, Type 3429/1. 

Accessories available 
As for TF SOlD/ I. 

SIGNAL GENERATOR 
Type TF 801Afl 

~ Frequency range: 10 to 310 Mc/s 

~ Sinewave, squarewave and pulse a.m. 

~ Three internal modulation frequencies 

~ R.F. circuits included in modulation 
feedback loop 

SI GN AL GENERATOR Type TF SOIA/ I (Air 
Ministry Reference No. IOS/16370) covers 
the frequency range I 0 to 310 Mc/s in four 
bands. It has two separate r.f. outlets: one, 
unmonitored, gives a c.w. output of not less 
than I volt ; the other, monitored, a c.w. or 
a .m. 75-ohm output variable in 1-dB steps 
from 200 mY to 2 !J.V. Sinewave or square­
wave modulation of the monitored output 
may be applied internally at 400, 1,000, or 
5,000 c/s ; alternatively, the monitored out­
put may be sinewave, squarewave, or pulse 
modulated from an external source within 
the modulation frequency range 50 cjs to 
50 kc/s. The instrument is directly calibrated 
in terms of frequency and incorporates an 
incremental tuning control. 

OSCILLATOR 
The r.f. oscillator circuit embodies a system 
of contactless waveband selection, which 
avoids the effects of variable r.f. contact 
resistance. The use of a buffer-modulator 
stage results in low spurious frequency 
modulation and a good response to pulse 
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modulation. For sinewave modulation, an 
overall feedback system minimizes distor­
tion. 

A disk-seal, turret-tuned r.f. oscillator 
operates on fundamentals throughout. It 
is coupled direct to the high outlet and to 
an untuned grounded-grid modulator stage 
which operates in class A for c.w. or sine­
wave outputs, or in class C for squarewave 
or pulse outputs. The modulator output 
feeds the normal outlet via a 0- to I 00-dB 
attenuator cascade comprising two resistive 
ladder networks having I 0- and 1-dB steps 
respectively. 

MODULATION 
For sinewave modulation, the output of the 
three-frequency internal oscillator or the 
external modulating signal is applied, via a 
cathode follower , to the grid of the modu­
lator stage; for squarewave or pulse modu­
lation, a squaring stage is introduced before 
the cathode follower. With internal or exter­
nal sinewave modulation, the demodulated 
r.f. output signal derived from the crystal 



rectifier monitoring circuit is applied, via a 
two-stage feedback amplifier, to the cathode 
follower in phase opposition to the original 
modulating signal. 

MONITORING 
The monitor system can be switched to 
indicate the r.f. level at the input of the 
attenuator or sinewave modulation depth 
by rectifying the demodulated r.f. signal at 
the output of the modulation feedback 
amplifier. The sensitivity of the r.f. monitor 
circuit can be standardized against an inter­
nal reference circuit. 

SPECIFICATION for TF 801A/1 
Frequency 

RANGE: l 0 to 3 I 0 Mcfs in four bands of 
10 to 25, 24·5 to 60, 55 to 150, and 145 
to 310 Mc/s. 
CALIBRATION ACCURACY: I %. 
STABILITY : After a warming-up period of 
30 minutes, drift on any band is not more 
than ± 0·1 % per hour when measured at 
a point 75 % up from the low-frequency 
end of the band. 

Attenuated output 
DATUM LEVEL: 200 mY ± I dB from 10 to 
100 Mcfs and ± 2 dB from 100 to 310 
Mc/s. 
RANGE: 0 to - 100 dB, relative to 200 mV, 
in 9 steps of 10 dB and 10 steps of I dB. 
Accuracy of each 10-dB step, ± 0·5 dB up 
to !50 Mc/s and ± I dB above. Accuracy 
of 1-dB steps, ± 0 ·5 dB overall. 
IMPEDANCE: Nominally 75 ohms. 

High output 
A separate outlet provides an unmoniton:d 
c.w. output of not less than I volt. 

Sinewave modulation 
INTERNAL: 400, 1,000 and 5,000 CjS, moni­
tored and continuously variable to a depth 
of SO%. 
EXTERNAL: As above, but at frequencies 
within the range 50 c/s to 50 kcfs. An input 
of approximately 15 volts r.m.s. is required 
to produce a depth of 80%. 
ACCURACY OF MONITOR: ± 10 % of the 
meter reading for depths of 30 % and over, 
and ± 3 % modulation depth at depths 
less than 30 %. 
SPURIOUS F.M. CONTENT: For 30 % a.m. at 
10 kc/s. the spurious f.m. is not greater 
than 5 kc/s up to 100 Mc/s and 15 kc/s at 
250 Mcfs. 
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HUM AND NOISE LEVEL: At least 40 dB 
down relative to 30 % a.m. 

Squarewave modulation 
INTERNAL: 400, 1,000 and 5,000 C/ S with 
a mark/space ratio of nominally 50/50. 
EXTERNAL: As above, but at frequencies 
within the range 50 cfs to 50 kc/s. A sine­
wave or squarewave input of approxi­
mately 30 volts peak is required to pro­
duce full modulation. 
CARRIER SUPPRESSION: The r.f. mark/space 
amplitude ratio is not less than 40 dB at 
100 Mc/s and below ; the ratio falls to not 
less than 35 dB at 300 Mc/s. 

External pulse modulation 
Pulse modulation can be produced from 
positive-going pulse inputs within the 
frequency range 50 cfs to 50 kc/s and of 
lengths between 2 f.lSec and squarewave; 
approximately 40 volts peak pulse is 
required to produce full modulation with 
a carrier suppression as quoted for square­
wave. 

Power supply 
ISO to 250 volts, or 100 to 150 volts after 
adjusting internal soldered links, 40 to 100 
c fs. Models supplied ready for immediate 
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I 00- to !50-volt use if specified at time of 
ordering. The instrument can also be 
operated from 180-volt, 500-c/s supplies. 

Dimensions and weight 
Height Width Depth Weight 
IHin 21 in II! in 57 lb 

(29 em) (53 em) (29 em) (26 kg) 

Accessories supplied 
Coaxial Free Plug, Belling-Lee L734/P ; 
for use with attenuated r.f. output socket. 
Two Coaxial Free Sockets , F. & E. type 
RFS-1-CF; for use with high output and 
ext. mod. plugs. 
Mains Lead for supply input plug. 

Accessories available 
Coaxial Lead for attenuated r .f. output, 
TM 5098; 36 inches long; one end, Belling­
Lee plug ; other end, Pye miniature socket. 
Coaxial Lead for high output, TM 5098/3; 
36 inches long; one end, F. & E. socket; 
other end, Pye miniature socket. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

V.H.F. Signal Generator Types TF 1064A 
and TF 1064A/2 

TF 1064A/2 7084 

~ R.F. ranges: 68 to 108, 118 to 185, and 
450 to 470 Mc/s; low range of "A/2" 
model is 30 to 50 Mc/s 

~ Specially designed for mobile radio 
testing 

~ A.F. tone source and five-frequency i.f. 
crystal oscillator incorporated 

~ Sinewave f.m. on both models and 
sinewave a.m. on TF 1064A 

THE TF 1064A and TF 1064A/2 are com­
posite r.f., i.f., and a. f. signal sources for the 
mobile radio bands. This new 'A' series, 
which has the added refinement of stabilized 
filament supplies, covers most of the mobile 
bands in use throughout the world. the r.f. 
ranges of the TF I 064A being general ly 
applicable to the British and European 
bands, and the A/2 model to those of North 
and South America. 

The TF I 064A has internal f.m. at fixed 
deviations of 3 ·5 and 10 kc/s, and also 30 % 
a.m. The A/2 has internal f.m. at deviations 
of 10 kc/s fixed and 0 to 15 kc/s variable, 
and also external f.m. Good frequency 
stability and a low value of spurious f.m. on 
c.w. or a.m. outputs are notable features of 
the performance, while fully stabilized l.t. 
and h.t. supplies ensure that mains variation 
has a negligible effect on carrier frequency 
and deviation. 

On both models, the i.f. oscillator gives 
a selection of five customer-chosen spot 
frequencies between 290 kc/s and 16 Mc/s. 
Frequency is controlled by plug-in crystals 
which can be supplied to special order-see 
Specification. Fixed-depth I ,000-c/s a.m. can 
be applied to the i.f. signal. 

The outputs of the r.f. generator, i.f. oscil­
lator and I ,000-c/s a.f. oscillator are each 
available at a separate panel outlet. 

APPLICATIONS 
Although the TF 1064A and A/2 form com­
plete self-contained units, they have been 
designed as complementary instruments to 
the TF 1065 Transmitter and Receiver Out­
put Test Set. Together, Signal Generator and 
Test Set provide comprehensive facilities for 
testing f.m. and a.m. mobile transmitter/ 
receiver equipment, their compactness and 
portability making them particularly suit­
able for field use. Receiver sensitivity and 
image rejection , bandwidth and i.f. align­
ment, signal-to-noise ratio and quieting, 
discriminator linearity and symmetry, are 
examples of tests that can be made using the 
Signal Generator in conjunction with the 
TF 1065 or other suitable output indicator. 

R.F. OUTPUT 
The output of the r.f. generator section is 
delivered via a 50-ohm piston attenuator 
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with direct-reading voltage and dB scales 
for both source e.m.f. and p.d. The r.f. 
tuning arrangement includes a direct-reading 
incremental control which al lows the small 
frequency changes required for bandwidth 
measurement to be made with precision. 

/.F. OUTPUT 
The holders for the i.f. crystals are readily 
accessible without removing the instrument 
from its case, and up to five crystals can be 
plugged in and selected by means of a switch. 
The i.f. oscillator can be used to facilitate 
precise tuning of the r.f. generator to the 
centre frequency of a receiver under test: 
with the i. f. oscillator output loosely coupled 
to the receiver i.f. amplifier, correct tuning of 
the r.f. generator is indicated by zero beat 
note in the receiver output. 

A .F. OUTPUT 
The output of the I ,000-c/s a .f. oscillator, 
in addition to modulating the r.f. and i.f. 
signals, is available for general audio test 
purposes-for example, as a constant-level 
transmitter modulating signal. 

ACCESSORIES 
As well as the i.f. oscillator crystals, there 
are six other accessories which can be 
supplied for use with the TF 1064A or TF 
1064A/2. These additional optional items 
consist of an output lead, a 50- to 75-ohm 
matching unit, and 20- and 6-dB pads for 
the r.f. output ; an i.f. level control ; and an 
a.f. monitor and attenuator. 

The Output Lead, TM 4969, comprises a 
50-ohm coaxial cable, 42 inches long and 
terminated at both ends with BNC plugs. 
Matching Unit, Type TM 5569, is for use 
when testing 75-ohm equipment and has a 
BNC input socket and a Belling-Lee output 
plug. Using either the 20-dB Pad, TM 5573, 
or the 6-dB Pad, TM 5573/1, especially low 
signal levels and/or an improved output 
v.s.w.r. can be obtained; ooth of these 
accessories comprise a single pi network 
of resistors housed within a small metal 
cylinder fitted with a BNC plug and socket. 

The accessory available for the i.f. output 
is Level Control Unit, TM 5570. This item, 
which is for use when a reduced i.f. output 
is required, consists of a variable potentio­
meter mounted in a small metal case fitted 
with a BNC plug and socket. 



The last accessory (not applicable to TF 
1064A/2) is A.F. Monitor and Attenuator 
TM 5567. Basically, it consists of a calibrated 
rectifier-type a.c. voltmeter shunted by a 
fixed-ratio 10:1 potentiometer. In addition 
to the two input terminals there are three 
output terminals. By connection to the 
appropriate output terminals, either the full 
voltage shown on the meter, or one-tenth of 
the voltage, can be obtained . 

SPECIFICATION 
R.F. output 

FREQUENCY RANGES: 
TF 1064A 

A: 68 to 108 Mc/s 
B: 118 to 185 Mc/s 
C: 450 to 470 Mc/s 

TF 1064A/2 
30 to 50 Mc/s 

118 to 185 Mc/s 
450 to 470 Mc/s 

TUNING CONTROL: The main dial has a 
total scale length of approx. 27 inches. 

CALIBRATION ACCURACY: 0·5 %. 

FREQUENCY STABILITY: The generator is 
designed for use with narrow-band re­
ceivers and has good short-term stability. 

ATTENUATOR REACTION: Negligible over 
the calibrated output range. 

INCREMENTAL FREQUENCY CONTROL: 
TF 1064A TF 1064A /2 

± 25 kc/s on Range A ± 25 kc/s on 
± 50 kc/s on Range B all ranges 

± I 00 kc/s on Range C 

INCREMENTAL ACCURACY: 
TF 1064A 

Generally within 
10 % of full scale 

TF 1064A/2 
Generally within 
15% of full scale 

SPURIOUS SIGNALS: There are no sub­
harmonics at carrier frequencies between 
68 and 185 Mc/s; on the highest range the 
f/3 sub-harmonic is approximately 15 dB 
down (12 dB on TF 1064A/2) . 
OUTPUT LEVEL: 0 ·5 [LV to 10 mV source 
e.m.f., continuously variable. The attenu­
ator dial shows directly, and in decibels 
relative to I fLV, (a) source e.m.f. and (b) 
volts across a 50-ohm load. Uncalibrated 
higher outputs of at least 200 mY (100 mY 
across 50 ohms) are also obtainable. 

OUTPUT ACCURACY: 2 dB. 

SOURCE IMPEDANCE: Nominally 50 ohms. 
v.s.w.R.: TF 1064A: Better than 1·5. TF 
1064A /2: Better than 2·0. Using 20-dB 
Pad TM 5573, v.s.w.r. is better than 1·15 
on both models. 
STRAY RADIATION : Permits full use of 
lowest output. 

Modulation (R.F. Output) 
INTERNAL ] ,000-C/S F.M . : 

TF 1064A 
Fixed deviation : 3·5 and 10 kc/s. 

TF 1064A /2 
Fixed deviation: I 0 kc/s. 
Variable deviation: 0 to 15 kc/s. 
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Functional Diagram of TF 1064A 

EXTERNAL F.M. (TF 1064A/2 only): At the 
lower modulation frequencies, up to 10 
volts input across 600 ohms gives 10 kc/s 
deviation. 
DEVIATION ACCURACY: In genera), better 
than 10 % for fixed deviation and 10% of 
full-scale for variable deviation. 
SPURIOUS A.M. ON F.M.: Typically, less 
than 1 % modulation depth at maximum 
deviation. 
RESIDUAL F.M.: The f.m. due to hum, noise, 
and microphony is, typically, less than 100 
c/s deviation in a quiet location. 
INTERNAL J ,000-C/S A.M. (not applicable 
to TF 1064A/2) : Nominally 30 % fixed 
depth. 
SPURIOUS F.M. ON A.M.: Typically, less 
than 100 c/s at levels below 3 mY. 

I.F. output 
CRYSTAL FREQUENCIES: The i.f. crystal 
oscillator will function at any frequency 
between 290 kc/s and 16 Mc/s. Five 
switch-selected sockets are provided for 
crystals. Crystals are not supplied, but 
may be ordered separately-see Acces­
sories Available. 
FREQUENCY ACCURACY: In general 0·01 %. 
but dependent on the crystal in use. 
OUTPUT LEVEL: Greater than 100 mY 
across a 1-kQ load. 
MODULATION : The crystal oscillator can 
be amplitude modulated by internal 
1,000-cfs source for signal identification. 

A.F. output 
FREQUENCY: 1,000 cfs. 
OUTPUT LEVEL: TF J064A: 0 to approx. 
1·25 volts e.m.f., continuously variable. 
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TF 1064A/2: 0 to approx. 2 volts e.m.f., 
continuously variable. 

Power supply 
200 to 250 volts , or I 00 to 150 volts after 
adjusting internal links, 40 to 100 c/s; 30 
watts. The TF 1064A is normally supplied 
adjusted for the range 200 to 250 volts, 
and the A /2 version for 100 to 150 volts. 

Dimensions and weight 
Height Width Depth Weight 
8!in 12in 8tin 26lb 

(21·5 em) (31 em) (21·5 em) (12 kg) 

Accessories supplied 
Two Coaxial Free Plugs, Type BNC, 
50-ohm; for use with r.f. and i.f. output 
sockets. 

Accessories available 
!.F. Oscillator Crystals: B7G base, MWT 
Type QO 1655 series for TF 1064A; 
miniature 2-pin, MWT Type QO 1670 
series for TF 1064A/2. Frequencies to be 
specified. 
Output Lead, TM 4969. 
50- to 75-ohm Matching Unit, TM 5569. 
20-dB Attenuator Pad, TM 5573. 
6-dB Attenuator Pad, TM 5573/1. 
l.F. Level Control Unit, TM 5570. 
A.F. Monitor and Allenuator, TM 5567 
(not applicable to TF I 064A/2). 
Full information on the above items is 
given on the previous page. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

U .H.F. Signal Generator Types TF 1060 
and TF 1060/2 

~ Frequency range: 450 to 1,250 Mc/s 

~ Direct calibration for both frequency and output 

~ Thermistor bridge level monitor 

~ Sinewave and pulse a.m. 

~ -/2 model has 100-mflsec pulse rise time 

S IGNA L GENERATOR TF 1060 covers the 
frequency range 450 to 1,250 Mcjs in one 
continuous band. Frequency is read directly 
from a clear and open scale on its 8-inch dial 
and there are comprehensive incremental 
tuning arrangements providing an unusually 
high order of discrimination. 

The maximum power output changes with 
frequency and varies from at least I mW at 
450 Mc/s to approximately I 00 m W at 1,250 
Mc/s. The design of the TF I 060 allows the 
user to obtain the full available output of the 
r.f. oscillator via a piston attenuator which 
a t all times shows both the source e.m.f. and 
power to a 50-ohm load on a single directly 
calibrated dial. 

Other features of the TF 1060 are its 
fundamental method of level monitoring 
by means of a thermistor bridge, and a 
stabilized power supply which contributes 
in large part to the excellent stability of the 

r.f. oscillator- after warming-up, the fre­
quency drift is less than 0 ·005 % over a 
10-minute period. 

The Generator includes provision for 
1,000-c/s, fixed 30 % depth, internal a.m. 
and also external pulse modulation at re­
currence frequencies up to at least 50 kc/s. 

The TF I 060/2 is a special 450- to 1,200-
Mc/s version, giving improved pulse modu­
lation performance with rise times of less 
than 100 mflsec. In freedom from radiation, 
however, it falls a little short of the basic 
model and this may limit its use at the lowest 
output levels. This version is primarily de­
signed for use with the Secondary Surveil­
lance Radar Test Set, TF 1349. 

APPLICATIONS 
With its high output facilities, the TF 1060 
is invaluable for driving bridges, slotted 
lines, etc. ; at the other extreme, with its 
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nummum output of - 160 dB relative to 
I watt (a source e.m.f. of 0·15 fLV), the 
Generator is equally useful for testing the 
most sensitive receivers. 

Its excellent stability and pulse modula­
tion characteristics, high discrimination and 
freedom from spurious harmonic output 
make it suitable for tests on u.h.f. radar and 
navigational equipment, Band V television, 
tropospheric-scatter and mobile communi­
cation systems. 

PRECISION TUNING 
As well as the main dial with its 21-inch 
directly-calibrated scale, there are two further 
features which combine to allow the most 
precise setting of carrier frequency. First, 
there is the incremental dial which gives a 
degree of discrimination such that, at the 
centre of the tuning range, a movement of 
! inch on the periphery of the incremental 
dial represents a frequency change of only 
250 kc/s. In addition, for final tuning, there 
is an extra-fine frequency control with a total 
cover which varies from approximately 20 
kc/s at the low-frequency end of the tuning 
range to some I 00 kc/s at the high-frequency 
end. 

OUTPUT ARRANGEMENTS 
AND MONITOR SYSTEM 
Two piston attenuators are fed from the 
coaxial-line oscillator. One of these forms 
the output attenuator; the other carries in 
its pick-up head the power-sensitive element 
of the thermistor-bridge level monitor. Each 
is fed directly from the oscillator and varying 
the position of the pick-up head in one does 
not alter the input level to the other. 

The function of the SET CARRIER control 
is to vary both the setting of the monitor 
attenuator and the position of the cursor 
against which the dial of the output attenu­
ator is read. In use, after making a substan­
tial change in frequency with its consequent 
change in oscillator power, the SET CA RRIER 

control is adjusted to restore standard de­
flection on the monitor meter. This action 
automatically moves the output a ttenuator 
cursor by an amount corresponding to the 
change in monitor attenuator setting. Since 
this change is equal to the change in oscil­
lator power, the validity of the attenuator 
dial calibration is maintained. 

To the user, the system is one of the 
utmost simplicity. Following normal signal 



generator practice, the operator merely 
standardizes the monitor meter deflection 
with the SET CARRIER control and then 
turns the single front-panel control marked 
ATIENUATOR until its associated dial indi­
cates the required output. 

MODULATION CIRCUITS 
30 % amplitude modulation of the r.f. output 
is achieved by switching-in a 1,000-c/s oscil­
lator, the output from this oscillator being 
applied to the grid of the amplifier in the 
series-regulator h. t. stabilizer circuit. 

Pulse modulation is effected by means of 
a parallel-strapped double-triode connected 
in series with the cathode of the r.f. oscilla­
tor. With the Generator function switch set 
to PULSE, the modulator valve is biased be­
yond cut-off and all r.f. oscillation ceases. 
The application of positive-going modulating 
pulses to the PULSE INPUT socket results in 
corresponding cancellations of the internal 
bias; in consequence, there is a pulsed r.f. 
output with complete carrier supression 
during the between-pulse periods. 

SPECIFICATION for TF 1060 
Frequency 

RANGE: 450 to 1,250 Mc/s (66 to 24 em) 
in one band. 
MAIN TUNING CONTROL: The main dial has 
a scale length of approximately 21 inches 
and is directly calibrated in frequency. 
The incremental dial has a uniform 0-100 
calibration and makes II 0 turns over band ; 
the kilocycles per division are indicated on 
the main dial and vary from approximately 
20 to 200 kc/s. 
FREQUENCY ACCURACY: J %. 
INCREMENTAL ACCURACY: 5 %. 
FINE TUNING CONTROL: Dial has arbitrary 
numerical calibration with a total cover 
rising with carrier frequency from ap­
proximately 20 kc/s to 100 kc/s. 
FREQUENCY STABILITY: After warm-up, the 
drift is less than 0·005 % in a 10-minute 
period. 
ATIENUATOR REACTION : Negligible below 
I 0 11-W; less than 0 ·05 % above. 
SPURIOUS SIGNALS: Total harmonic con­
tent is less than 2 %. 

R.F. output 
LEVEL: The output is continuously variable 
from -160 to at least -30 dB relative to 
I watt, i.e., a source e.m.f. range of 0·15 
11-Y to 445 mY. The maximum output in­
creases with frequency and on a typical 
Generator rises to : 
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Functional Diagram of TF 1060 

20mW (E.M.F. = 2·0volts) 
from 600 to 800 Mc/s; 
30 mW (E.M.F. = 2-45 volts) 
from 800 to 1,000 Mc/s; 
100 mW (E.M.F. = 4 ·5 volts) 
from 1,000 to 1,250 Mc/s. 

The attenuator dial is direct-reading under 
all conditions and shows both source e.m.f. 
and-for power to a 50-ohm load--decibels 
relative to 1 watt . 
OUTPUT ACCURACY: Incremental, 0·2 dB; 
overall, 2 dB. 
SOURCE IMPEDANCE: 50 ohms; V.S.W.r. less 
than 1·8 :1, or 1·2:1 using 10-dB Pad, TM 
5554. 
HRAY KADIATIUN: Negligible; permits fulJ 
use of lowest output. 

Modulation 
INTERNAL SINE A.M.: 1,000 cjs at a nominal 
30 %. 
EXTERNAL PULSE MODULATION: 1 fl.Sec or 
longer ; recurrence frequency range, 50 cfs 
to 50 kc/s. 
Input requirements: Positive pulses of not 
less than 30 volts across I 0 kfl. 
F.M. ON A.M.: Typically, for 30 % a .m., 
f.m. varies from 125 kc/s at 450 Mc/s to 
350 kcfs at 1,250 Mc/s. 
RESIDUAL A.M. : The a.m. due to hum and 
noise is better than 40 dB below 30 % 
modulation. 
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RESIDUAL F.M.: The f.m. due to hum and 
noise is less than 2 ·5 kc/s deviation. 

Power supply 
180 to 250 volts, or I 00 to 150 volts after 
adjusting internal links, 40 to 100 cfs; 85 
watts. Models supplied ready for imme­
diate I 00- to !50-volt use if specified at 
time of ordering. Fuses in both mains and 
h. t . circuits. 

Dimensions and weight 
Height Width 
13! in 19! in 

(34 em) (50 em) 

Accessories supplied 

Depth 
24 in 

(61 em) 

Weight 
64lb 

(29 kg) 

Coaxial Free Plug, Type N, for r.f. output 
socket. 
Coaxial Free Plug, Type 83, for ext. mod. 
pulse input socket. 

Accessories available 
Output Lead, 50-ohm, TM 4726/12 ; 36 
inches long; Type N plug both ends. 
Attenuator Pad, 10-dB, 50-ohm, TM 5554; 
one end, Type N plug; other end, Type N 
socket. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

U .H.F. Signal Generator Type TF 1145 

~ Frequency range: 450 to 1,900 Mc/s 

~ Direct calibration for both frequency and 
output 

~ Thermistor-bridge level monitor 

~ Sinewave and pulse a.m. 

THIS new u.h.f. generator has the same 
excellence of stability, discrimination, pulse 
characteristics and purity of output as the 
TF 1060, but extends these advantages up 
to I ,900 Mc/s. 

The maximum power output specified is 
I mW, but considerably higher outputs are 
available over much of the band. The design 
of the TF 1145 allows the user to obtain the 
full available output of the r.f. oscillator via 
a piston attenuator which at all times shows 
both the source e.m.f. and power to a 50-ohm 
load on a single directly-calibrated dial. 

Other features of the TF 1145 are its funda­
mental method of level monitoring by means 
of a thermistor bridge, and a stabilized power 
supply which contributes in large part to the 
excellent stability of the r.f. oscillator-after 
warming-up, the frequency drift is less than 
0·005 % over a 10-minute period. 

The Generator includes provision for 
external pulse modulation at recurrence 
frequencies up to at least 50 kc/s, and also 
internal 1.000-c/s a.m. at fixed 30 % depth. 

APPLICATIONS 
With its high-grade performance over a 
frequency range for which two generators 
are normally required, the TF 1145 can be 
used for a variety of precision tests on 
50- and 25-cm radars , u.h.f. television and 
communication systems. Its high output is 
invaluable for driving slotted lines or ener­
gizing bridges, while at the other extreme 
its minimum output of 0·15 !J.V e.m.f. and 
low leakage make it equally suitable for 
testing the most sensitive receivers. 

R.F. OSCILLATORS 
Separate coaxial-line oscillator units employ­
ing disk-seal triodes are used on each band, 
the low-frequency unit resonating in the 
quarter-wave mode and the high-frequency 
unit in the three-quarter-wave mode. Both 
units are tuned by non-contacting annular 
plungers which are ganged together and 
actuated by a single front panel tuning con­
trol; the required band is selected by switch­
ing the h. t. to the oscillator valves. 
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As well as the main dial, which has an 
effective scale length of about 42 inches, 
there are two further features that combine 
to allow the most precise setting of carrier 
frequency: an incremental tuning dial which 
is attached to the main frequency control 
and turns through over 10,000 sub-divisions 
as the Generator is tuned throughout one 
band , and an extra-fine frequency control 
which allows the Generator frequency to be 
set accurately to peak response of a na rrow­
band system under test. 

OUTPUT AND MONITOR 
Each oscillator unit feeds two piston attenu­
ators, one of which delivers the output to 
a Type N coaxial socket, while the other 
carries in its pick-up head the power-sensitive 
element of the temperature-compensated 
thermistor-bridge level monitor. Both of the 
monitor attenuators are adjusted by the SET 

CARRIER control, which also determines the 
position of the cursor on the dial of the 
output 1ttenuator control; therefore, as the 



power output from the particular oscillator 
in use varies with tuning, adjustment of the 
SET CARRIER control to maintain standard 
deflection on the monitor meter automatic­
ally repositions the cursor of the output 
attenuator dial so that the new level is cor­
rectly indicated. 

MODULATION CIRCUITS 
Amplitude modulation of the r.f. output is 
achieved by switching in a I ,000-c/s oscilla­
tor, the output from this oscillator being 
applied to the grid of the amplifier in the 
series-regulator h.t. stabilizer circuit. The 
consequent variations in the supply to the 
anode of the r.f. oscillator produce modula­
tion of the output to a depth which remains 
virtually constant at 30 % over the whole of 
the tuning range. 

Pulse modulation is effected by means of 
a parallel-strapped double-triode connected 
in series with the cathode of the r.f. oscilla­
tor in use. With the Generator function 
switch set to PULSE, the modulator valve is 
biased beyond cut-off and all r.f. oscillation 
ceases. The application of positive-going 
modulating pulses to the EXT MOD coaxial 
inlet results in corresponding cancellations 
of the internal bias ; in consequence, there is 
a pulsed r.f. output with complete carrier 
suppression during the between-pulse periods. 

SPECIFICATION 

Frequency 
RANGE: 450 to I ,900 Mcfs in two bands: 

450 to I ,250 Mc/s; 
I , 150 to I ,900 Mc/s. 

MAIN TUNING CONTROL: The main dial has 
a total scale length of approximately 42 
inches and is directly calibrated in terms 
of frequency. The incremental dial has a 
uniform 0-100 calibration and makes 110 
turns over band; the kilocycles per division 
are indicated on the main dial and vary 
from 20 to 100. 
FREQUENCY ACCURACY: ] %. 
INCREMENTAL ACCURACY: 5 %. 
FINE TUNING CONTROL : Dial has uniform 
0- 10 calibration with a total cover varying 
from approximately 40 kc/s to 200 kc/s. 
depending on carrier frequency. 
FREQUENCY STABILITY: After warm-up, the 
drift is less than 0·005 % in a I 0-minute 
period. 
ATTENUATOR REACTION: None below 10 
fl. W; less than 0 ·05 % above. 
HARMONIC DISTORTION: Total harmonic 
content is less than 2 %. 

R.F. output 
LEVEL: The output is continuously variable 
from - 160 to at least - 30 dB relative to 

The large main tuning dial is directly calibrated in frequency and also 
shows the frequency change caused by turning the separate incremental 

dial through one division. 

I watt, i.e., a source e.m.f. range of0·15 
tJ.V to 445 mY. 
The attenuator dial is direct reading under 
all conditions and shows both source e.m.f. 
and-for power to a 50-ohm load-decibels 
relative to I watt. 
OUTPUT ACCURACY: Incremental, 0·2 dB; 
overall, 2 dB. 
SOURCE IMPEDANCE: 50 ohms; V.S.W.r. 
l ·5: I or better. 
STRAY RADIATION : Negligible: permits full 
use of lowest output. 

Modulation 
INTERNAL SINE A.M. : I ,000 cjs at a nominal 
30 %. 
EXTERNAL PULSE MODULATION: J tJ.SeC or 
longer; recurrence frequency range, 50 cfs 
to 50 kc/s. 
Input requirements: Positive pulses of not 
Jess than 30 volts across I 0 kO. 
F.M. ON A.M.: For 30 % a.m., typical devi­
ations are: 125 kc/s at 450 Mc/s. 350 kcfs 
at I ,250 Mc/s. and 600 kc/s at I ,900 Mc/s. 
RESIDUAL A.M.: The a.m. due to hum and 
noise is better than 40 dB below 30 % 
modulation. 
RESIDUAL F.M.: The f.m . due to hum and 
noise is less than 6 kc/s deviation at I ,900 
Mcfs. 
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Power supply 
180 to 250 volts, or I 00 to 150 volts after 
adjusting internal links, 40 to 100 c/s. 
Models supplied ready for immediate 
I 00- to !50-volt use if specified at time 
of ordering. Fuses in both mains and h.t. 
circuits. 

Dimensions and weight 
Height Width 
13! in 19! in 

(34 em) (50 em) 

Accessories supplied 

Depth 
24 in 

(61 em) 

Weight 
71 lb 

(32 kg) 

Coaxial Free Plug, Type N, for r.f. output 
socket. 
Coaxial Free Plug, Type 83. for ext. mod. 
pulse input socket. 

Accessories available 
Output Lead, 50-ohm, TM 4726/ 12; 36 
inches long; Type N plug both ends. 
AttenuatorPad, 10-dB, 50-ohm, TM 5554; 
one end, Type N plug ; other end, Type N 
socket. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

U.H.F. and S.H.F. Type TF 1058 
Signal Generator 

., Frequency range: 1,600 to 4,000 Mc/s 

., Klystron oscillator with automatic 
tracking 

~ Direct calibration for both frequency and 
output 

., Thermistor-bridge level monitor 

., Squarewave and pulse a.m.; aLso f.m. 

THE TF 1058 is a highly stable signal 
generator covering the frequency range 
I ,600 to 4,000 Mc/s in a single band. Its 
main tuning dial has a scale length of 
approximately 22 inches and is directly 
calibrated in both frequency and wave­
length. 

By means of a built-in precision piston 
attenuator, the output is variable over a 
range of 135 dB from a calibrated maximum 
of I mW into 50 ohms; that is , asourcee.m.f. 
range of0·445 volt to approximately 0·1 [LV. 
The attenuator dial is directly calibrated and 
shows both the output power to a 50-ohm 
load in terms of decibels relative to I watt 
and the source e.m.f. in units of voltage ; 
supplementary decibel scales are included 

to indicate power output at the highest 
frequencies. A temperature-compensated 
thermistor bridge is used as level monitor. 

Amplitude modulation can be applied 
from either an internal squarewave genera­
tor or an external source of positive- or 
negative-going pulses ; external frequency 
modulation to a maximum deviation of 
3 Mc/s can also be applied. 

APPLICATIONS 

With its a.m., f.m., and pulsed outputs, the 
TF I 058 can be used for a wide variety of 
precision tests on u.h .f. links and mobile 
communication equipment, S-Band radar 
and navigation systems. Comprehensive 
incremental tuning facilities and excellent 
frequency stability equip it for the most 
exacting determinations of bandwidth and 
frequency response. And its high output 
with I ,000-c/s squarewave modulation make 
it ideal as a driving source for slotted lines in 
impedance, v.s.w.r., and transmission-line 
characteristic measurements. 

TUNING 
The r.f. power is generated by a coaxial-line 
klystron oscillator tuned by simultaneously 
varying the effective length of a short-
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circuited resonant line and the klystron re­
flector voltage . 

An incremental tuning dial provides the 
operator with the means of interpolating 
between the main scale markings with a 
high degree of accuracy; one division of 
the incremental dial calibration is equivalent 
to 0·05 % of the main-dial scale length. An 
additional fine-tuning control with a range 
of a few hundred kilocycles per second is 
connected into the reflector voltage-control 
circuit to enable the operator to peak the 
tuning accurately to the centre frequency of 
a narrow-band system under test. 

Careful design, coupled with the inherent 
stability of this type of oscillator, has re­
duced the frequency drift to the very low 
figure of 0·001 % for a 10-minute period; 
the user is thus able to take full advantage 
of both the fine and incremental tuning 
arrangements even when making protracted 
measurements. 

OUTPUT 
The output is drawn from the oscillator via 
a piston attenuator while a thermistor-bridge 
monitor is separately coupled to the oscilla­
tor by a second attenuator of the same type. 
The normal progressive changes in oscillator 
power, which occur as the instrument is 



tuned through its frequency range are com­
pensated for by the adjustment of the 
monitor attenuator to keep the pointer of 
the meter at a reference mark; this action 
also adjusts the output attenuator relative 
to its dial so that the validity of the output 
dial reading is automatically maintained. 

Output levels in excess of I mW can be 
obtained by setting the attenuator dial to an 
uncalibrated maximum-coupling position. 
At some carrier frequencies, outputs of up 
to 50 mW can be obtained at this setting. 

SPECIFICATION 
Frequency 

RANGE: 1,600 to 4,000 Mc/s (18 ·75 to 7·5 
em) in one band. 
MAIN TUNING CONTROL: The main dial has 
a scale length of approximately 22 inches 
and is calibrated in both frequency and 
wavelength. The incremental dia l has a 
uniform 0-100 calibration and makes 19 
turns over the band; megacycles per divi­
sion are indicated on the main frequency 
dial and vary from approximately 0 ·6 to 
3·5 Mc/s. 
FREQUENCY ACCURACY: I %. 
FREQUENCY STABILITY: After warm-up, the 
drift is less than 0·001 % in a 10-minute 
period. 

R .F. output 
LEVEL: The output is continuously variable 
from - 165 to at least -30 dB relative to 
I watt; i.e., a source e.m.f. range ofapprox. 
0·1 !lYto445mV. 
The attenuator dial shows both source 
e.m.f. and-for power to a 50-ohm load 
-decibels relative to I watt. 
Uncalibrated outputs of the order of 10 to 

MODULATION 

The internally generated 1,000-c/s square­
wave is applied to a switching valve in the 
cathode circuit of the klystron oscillator. A 
100-volt synchronizing signal with a steep 
leading edge is available at a front-panel 
socket when the instrument is switched for 
internal modulation. 

Positive- or negative-going modulating 
pulses may be applied at any repetition 
frequency between 50 cfs and 4 kc/s. The 

50 mW are obtainable at most frequencies. 
OUTPUT ACCURACY: After Setting level 
meter in accordance with chart in in­
struction book, 2 dB up to 3,000 Mc/s 
and 4 dB from 3,000 to 4,000 Mc/s. 
SOURCE IMPEDANCE: 50 ohms. 
STRAY RADIATION: Negligible; permits full 
use of lowest output. 

Amplitude modulation 
INTERNAL SQUAREWAVE: 1,000 c/s. 
EXTERNAL PULSE: 10 tO 100 !J.Sec; recur­
rence frequency range: 50 to 4,000 cfs. 
Input requirements : positive or negative 
pulses of not less than 50 volts across 
220 kQ. 
SYNCHRONIZING OUTPUT: Positive-going 
with a sharp leading edge. 

External frequency modulation 
MODULATION FREQUENCY RANGE: 50 cfs 
to 20 kc/s. Maximum sweep varies from 
approx. 3 to 6 Mc/s, depending on centre 
frequency. 
INPUT REQUIREMENTS : 6 volts across 220 
kQ for I Mcfs sweep. 

specified range for r.f. output pulse dura­
tion is 10 to 100 !J.Sec, but, at many carrier 
frequencies, pulse outputs with durations of 
as little as 0 ·5 !J.Sec can be obtained. The 
instrument also delivers 50-volt positive­
going synchronizing pulses, initiated by the 
externally derived modulation pulses. 

The reflector of the klystron is a.c. 
coupled to a socket on the front panel so 
that external frequency modulation can be 
applied. 

Power supply 
180 to 250 volts, or 100 to 150 volts after 
adjusting internal links, 40 to 100 cfs; 140 
watts. Models supplied ready for imme­
diate I 00- to !50-volt use if specified at 
time of ordering. Fuses in both mains and 
h. t. circuits. 

Dimensions and weight 
Height Width 
18 in 20t in 

(46 em) (52 em) 

Accessories supplied 

Depth 
17:\- in 

(45 em) 

Weight 
62lb 

(27 kg) 

Coaxial Free Plug, Type N, for r.f. output 
socket. 
Three Coaxial Free Plugs, Type 83, for 
modulation in, sync out, and reflector 
sockets. 

Accessories available 
Output Lead, 50-ohm, TM 4726/12 ; 36 
inches long; Type N plug both ends. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 
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SIGNAL GENERATORS & ACCESSORIES 

U.H.F. Test Set Type OA 1248 

~ Frequency range: 1,700 to 2,300 Mc/s 

~ Comprises receiver, signal generator and 
noise generator 7588 Series 

~ For r.f. testing on multi-channel u.h.f. 
links 

THE OA 1248 provides comprehensive test­
ing facilities for the r.f. stages of radio link 
equipment in the I, 700- to 2,300-Mc/s band. 
It comprises three separate instruments : 
U .H.F. Receiver Type TF 1234, U.H.F. 
Signal Generator Type TF 1235 (or TF 
1235/ 1), and U.H.F. Noise Generator Type 
TF 1237. Each instrument is entirely self­
contained and can also be supplied indivi­
dually. 

APPLICATIONS 
Gain , frequency response, and other routine 
measurements can be made with the Signal 
Generator, which provides c.w., frequency­
swept, and squarewave a.m. outputs. The 
a.m. output is particularly useful for driving 
slotted lines in such applications as imped­
ance measurement and aerial matching ; the 
frequency-swept output has a sweep width 
variable up to approximately ± 3 Mc fs on 
theTF 1235and ± IOMcfsontheTF 1235/ 1. 
and can be used in conjunction with an oscil­
loscope for response analysis of amplifiers 
and filters . 

The Receiver is suitable for such appli­
cations as comparative level measurements 
when used in conjunction with an external 
attenuator, or noise factor evaluation when 
used with the Noise Generator. It also pro­
vides frequency markers for calibrating the 
c.r.o. sweep display during response mea­
surements. 

BENCH OR RACK MOUNTING 
The instruments are normally supplied in 
splash-proof transportable cases for bench 
operation, but are also available with dust 
covers for mounting in a standard 19-inch 
rack. 

RECEIVER 
The TF 1234 Receiver is a superhet employ­
ing a coaxial-line oscillator and a crystal 
mixer, and has an i.f. bandwidth of 20 Mc/s 
centred on 70 Mc/s. It provides a fixed 
marker at 70 Mc fs and a pair of movable 
markers, one on each side of the fixed one. 

To allow connection to external apparatus, 
both the input and output of the i.f. ampli­
fier are routed via movable coaxial links on 
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the front panel. The Receiver has a square­
law detector feeding its output meter- a 
useful feature for noise measurements. 

SIGNAL GENERATOR 
The TF 1235 (or 1235/1) Signal Generator 
employs a coaxial-line klystron oscillator. 
The r.f. output can besquarewaveamplitude­
modulated from a 1-kc/s internal source, or 
sinewave frequency-modulated at the mains 
supply frequency. In the TF 1235, a devi­
ation of up to approximately ± 3 Mc/s is 
obtained by varying the klystron reflector 
voltage, while in the TF 1235/1 an electro­
mechanical system is used, giving a deviation 
of up to at least ± I 0 Mc/s. 

NOISE GENERATOR 
The TF 1237 Noise Generator produces a 
fixed-level noise signal derived from an 
argon-filled noise tube with helical output 
coupling. The Generator has a very stable 
output, and its change in v.s .w.r. from the 
'struck' to the 'extinguished' condition is 
sufficiently small to obviate appreciable 
measurement errors. 



TF 1234 
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TF 1235 

ABRIDGED 
SPECIFICATIONS 

U.H.F. RECEIVER TYPE TF 1234 
Frequency range 

1,700 to 2,300 Mc/s. 
Input impedance 

50 ohms. 
Intermediate frequency 

70 Mc/s. 
I.F. bandwidth 

± 5 Mc/s. flat to within ± 0·5 dB; 
± 10 Mc/s at - 6 dB. 

I.F. gain 
Variable up to approximately 110 dB. 

Second detector 
Square law. 

Power supply 
Separate Power Unit, Type TM 5477, 
will operate from 200 to 250 volts and 
I 00 to 150 volts, 40 to I 00 cjs. 
Full specification available on request . 

U.H.F. SIGNAL GENERATOR 
TYPES TF 1235 AND TF 1235/1 
Frequency 

RANGE : J, 700 to 2,300 Mc js. 
ACCURACY: ± I %. 
STABILITY: After warm-up, drift is less than 
0·001 % in a 10-minute period. 
HARMONIC CONTENT: Less than 2 %. 

©---------J 
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Functional Diagrams ofOA 1248 

Calibrated output 
LEVEL: Variable from - 165 to - 30 dB 
relative to I watt. 
ACCURACY: ± 2 dB. 
SOURCE IMPEDANCE: 50 ohms. 

High output 
Uncalibrated up to about 20 mW or above. 

Sweep-frequency modulation 
SWEEP FREQUENCY: Mains - supply fre­
quency. 
SWEEP WIDTH : TF 1235: Continuously 
variable up to approximately ± 3 Mc js. 
TF 1235/1: Continuously variable up to 
at least ± I 0 Mc js. 

Amplitude modulation 
1,000-c/s squarewave. 

Power supply 
ISO to 250 volts and 100 to 150 volts, 40 
to 100 cjs. 
Full specification available on request. 

U.H.F. NOISE GENERATOR 
TYPE TF 1237 
Frequency range 

1,700 to 2,300 Mc/s. 
Noise power output 

Fixed level between + 15 and + 15 ·5 dB 
relative to thermal noise level. 

Output impedance 
50 ohms. 
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TF 1237 

V.S.W.R. 
Better than I ·25: I with tube on, and I ·5 : I 
with tube extinguished . 

Power supply 
200 to 250 volts and I 00 to 150 volts, 40 
to 100 c/s. 
For /it II specification, see page 47. 

Accessories supplied 
Three Mains Leads, Type ZD 01 9 14 ; 
3-core, 6ft long; one for each unit. 
Three Coaxial Free Connectors, Marconi 
Type HI ; one for each unit. 
One Coaxial Lead, Type TM 5863 ; 50-
ohm, 4 ft long ; Marconi HI connectors 
both ends. 
Two Coaxial Free Sockets, P.O. No. I ; 
for Signal Generator and Receiver. 
Two Coaxial Links, Type TM 5864 ; P.O. 
No. I socket both ends; for Receiver. 
One 6-way Cable, Type TM 5698, and one 
1 2-way Cable, Type TM 5699; each 6 ft 
long ; to link Receiver and Power Unit. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

S. H. F. Signal Generator Type TF 1061 

~ Frequency range: 3,500 to 6,000 Mc/s 

~ Motor-driven tuning 

~ Direct calibration for both frequency 
and output 

~ Thermistor bridge level monitor 

~ Squarewave and pulse a.m.; f.m. and 
10-Mc/s sweep 

THE PRECISION PERFORMANCE Of Marconi 
signal generators is now available up to 
6,000 Mcfs with the introduction of the TF 
1061. An important feature in the design of 
this new model is the use of motor-driven 
tuning, allowing rapid frequency changes to 
be made while retaining the advantage 
of low-geared high-discrimination control. 
Manual incremental tuning facilities enable 
small accurately known changes to be made, 
and there is an extra-fine control for exact 
frequency settings. 

Power output is controlled by a piston 
attenuator over a range of 140 dB from a 
calibrated maximum ofO ·I m W into 50 ohms, 
that is , a source e.m.f. range of 0 ·15 fL V to 

R7600 

0·14 volt. Both source e.m.f. and power to 
a 50-ohm load are directly indicated, and a 
temperature-compensated thermistor bridge 
is used as a level monitor. Uncalibrated high 
outputs are available at a separate outlet. 

Modulation facilities comprise internal 
squarewave a.m. variable from 300 cfs to 
12 kc/s, external pulse modulation, internal 
sweep up to 10 Mc/s, and external f.m. 

APPLICATIONS 
Stable frequency, accurate output and ver­
satile modulation make the TF 1061 widely 
applicable to precision testing on microwave 
links, navigation systems, mobile radio and 
s.h.f. radar systems. Its incremental tuning 
and wide sweep modulation enable band­
width and response measurements to be 
made with ease. And its high output with 
variable-frequency a.m. equip it as a driving 
source for slotted lines in impedance, v .s. w. r ., 
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and transmission-line characteristic 
measurements. 

R.F. OSCILLATOR 
The r.f. power is generated by a coaxial-line 
klystron oscillator in which the effective 
length of a short-circuited resonant line and 
the klystron reflector voltage are varied 
simultaneously by the tuning control to 
produce the required output frequency. The 
use of temperature-compensation, together 
with the inherent stability of this type of 
oscillator, has reduced the frequency drift 
to less than 0·001 % in a 10-minute period. 

OUTPUT MONITORING 
The oscillator feeds two piston attenuators, 
one of which delivers the output to a Type N 
coaxial socket, while the other feeds the 
power-sensitive element of the temperature­
compensated thermistor-bridge level moni­
tor . The monitor attenuator is adjusted by 



the SET CARRIER control, which also 
determines the position of the cursor on the 
dial of the output attenuator; therefore, 
adjustment of the SET CARRIER control 
to compensate for the normal progressive 
changes in oscillator power that occur as the 
oscillator is tuned, automatically repositions 
the cursor of the output attenuator dial so 
that the new level is correctly indicated. 

MODULATION 

The internal squarewave modulation genera­
tor operates at a frequency variable from 
300 cfs to 12 kc/s, its output being applied 
to a switching valve connected in the cathode 
circuit of the klystron oscillator. A synchro­
nizing signal with a steep leading edge is 
available at a front-panel socket when the 
instrument is switched for internal modu­
lation. 

Positive- or negative-going modulation 
pulses may be fed to an input socket on 
the front panel at any repetition frequency 
between 50 cfs and 12 kc/s. R.F. output 
pulses from approximately I to 100 f.'Sec 
long are obtainable, and the instrument also 
delivers positive-going synchronizing pulses 
with leading edges coincident with those of 
the externally derived modulating pulses. 

A sinusoidal sweep of up to ± 5 Mcfs at 
the supply frequency can be applied electro­
mechanically to the r.f. oscillator, the output 
characteristic being maintained within ± 0·25 
dB throughout the sweep. External f.m. can 
be applied to the klystron reflector via an 
a.c. coupled front-panel socket. 

PROVISIONAL 

SPECIFICATION 

Frequency 
RANGE: 3,500 to 6,000 Mc/s (8·6 to 5 em) 
in one band. 
MAIN TUNING CONTROL: The main tuning 
dial has a scale length of approximately 
22 inches and is calibrated in both fre­
quency and wavelength. The incremental 
dial has a uniform 0- 100 calibration and 
makes 43 turns over the band; megacycles 
per division are indicated on the main 
tuning dial. 

The tuning control can be motor driven 
or turned manually. 
FREQUENCY ACCURACY: I %. 
FINE TUNING CONTROL: Dial has uniform 
0-10 calibration with a total cover of up 
to 5 Mcfs, depending on carrier frequency. 
FREQUENCY STABILITY: After warm-up, 
drift is less than 0·001 % in a 10-minute 
period. 

R.F. output 
RANG E: Continuously variable from - 180 
to - 40 dB relative to I watt ; i.e. a source 
e.m.f. range of0·15 1-'V to 140 mY. 

Uncalibrated high outputs up to 10 mW 
are available at separate outlet. 
OUTPUT ACCURACY: Incremental, 0·2 dB; 
overall, 2 dB. 
SOURCE IMPEDANCE: 50 ohms nominal at 
calibrated outlet. V.S.W.R. better than 
2:1. 
STRAY RADIATION: Negligible : permits full 
use of lowest output. 

EJC T. SWEEP CO- Ali iA L LINE 

Modulation 
INTERNAL SQUAREWAVE A.M. : 300 C/ S to 
12 kc/s, continuously variable. 
EXTERNAL PULSE MODULATION: Pulse length 
variable from approximately I f.'Sec to 100 
f.'Sec. P.R.F. range: 50 cfs to 12 kc/s. Input 
requirements : positive or negative pulses 
of not less than 20 volts across 5 k!1. 
SY •c OUTPUT: Positive pulse with sharp 
leading edge coincident with that of the 
modulating pulse. 
INTERNAL SWEEP MODULATIO : Deviation 
variable up to ± 5 Mc/s at mains supply 
frequency. Output flat to within ± 0·25 dB. 
EXTERNAL F.M.: Maximum deviation: ap­
proximately ± 3 Mc/s. Modulation fre­
quency range: 50 cfs to at least 20 kc/s. 

Power Supply 
180 to 250 volts, or 100 to !50 volts after 
adjusting internal links, 40 to 100 cjs; 140 
watts. Models supplied ready for immedi­
ate I 00- to !50-volt use if specified at time 
of ordering. Fuses in both mains and h.t. 
circuits. 

Dimensions and Weight 
Height Width 
14 in 20~ in 

(35 · 5 em) (52 em) 
Accessories supplied 

Depth 
14 in 

(35·5 em) 

Weight 
621b 

(28 kg) 

Coaxial Free Plug, Type N, for r.f. output 
socket. 
Three Coaxial Free Plugs , Type 83, for 
modulation in, sync out, and reflector 
sockets. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 
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SIGNAL GENERATORS & ACCESSORIES 

Radar Test Set Types TF 890Afl 
and TF 890Af3 

R4262/1 Coupling into the main waveguide run of the equipment under test is 
by means of a directive feed assembly and flexible coaxial coupling. 

~ Frequency range: 8,500 to 9,680 Mc/s 

~ Complete test facilities for 3-cm radar 
installations 

~ Klystron signal generator 

~ Thermistor power monitor 

~ Spectrum analyser with c.r.t. display 

~ Directive-feed assembly for v.s.w.r. checks 

THE RADAR TEST SET Type TF 890Afl 
combines in one compact unit, a cavity 
wavemeter covering the frequency range 
8,500 to 9,680 Mcfs, a thermistor power 
monitor, a c.w. and f.m. klystron signal 
generator, and a spectrum analyser com­
plete with c.r.t. display. 

APPLICATIONS 

The Test Set is a general-purpose instrument 
for checking the essential characteristics of 

the transmitters, receivers, and aerial sys terns 
of installations operating in the 3-cm band 
It enables overall performance and fault­
finding checks to be made on complete radar 
equipments, including the investigation of 
transmitter frequency , power, and spectrum; 
aerial v.s .w.r.; receiver sensitivity, band­
width, a.f.c. operation, and recovery time. 

The TF 890A/3 is a special version of the 
instrument, primarily intended for testing 
airborne search radar equipment. The dial 
calibrations of the two waveguide attenu­
ators on the Test Set are supplemented by 
individually drawn charts providing greater 
accuracy at 9,375 Mc/s or adjacent frequen­
cies. Also recorded for the user is the com­
bined attenuation, at the same frequency, of 
the flexible coupling and the directive feed 
assembly that link the Test Set to the radar. 
As a further measure, the power monitor is 
tested for optimum accuracy at 9,375 Mc/s. 
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BASIC ARRANGEMENT 
The waveguide assembly incorporated in the 
Test Set has three arms ; the ' thermistor arm" 
the 'klystron arm', and a short input or out­
put 'coupling arm' leading to the top of the 
Test Set, where external connection can be 
made. These three arms meet at a three­
position 120° ¥-junction guide switch, which 
allows full coupling to be established between 
any two arms and provides attenuated coup­
ling to the third via an aperture. 

Mounted in turn along the thermistor arm 
are the cavity wavemeter, a crystal detector­
mixer, a calibrated attenuator, and the ther­
mistor load of the r.f. power monitoring 
circuit. 

The klystron arm carries a second cali­
brated attenuator and the klystron oscilla­
tor. This arm serves as a signal generator 
for receiver testing and can provide a c.w. 
output or a signal frequency-modulated 
either by an internal low-frequency saw­
tooth or by an internal pulse waveform 
synchronized with the radar p.r.f. 

When the Test Set is employed as a spec­
trum analyser, an internal double super­
heterodyne receiver is brought into use and 
has its output displayed on the c.r.t. The 
klystron, frequency modulated, functions as 
the first local oscillator of this receiver. 

CRYSTAL DETECTOR-MIXER 
Coupled to the thermistor arm, this acts in 
two ways. Firstly, it provides a detected 
output which is amplified and fed to the 
c.r.t.; this produces on the screen a curve, 
or a string of curves, showing the variation 
of output from the klystron as it is modu­
lated by the sawtooth waveform. Secondly, 
the crystal acts as the mixer for the spectrum 
analyser receiver, which also has its output 
applied to the c.r.t. 

A switch, mounted on the front panel, 
enables the detected output of the crystal to 
be disconnected, eliminating the curves due 
to klystron output from the c.r.t. display. 

WAVEMETER 
A cavity absorption wavemeter is coupled 
to the waveguide of the thermistor arm. The 
tuning control of the cavity has a four-range 
dial calibrated from 8,500 to 9,680 Mc/s. 
The wavemeter can be used to measure the 
frequency of signals from the internal kly­
stron or an external source. 



If it is tuned to within the sweep produced 
by the sawtooth frequency modulation of 
the klystron, the wavemeter indicates its 
resonant frequency on the c.r.t. trace by its 
effect on the detected klystron signal. This 
enables measurements to be made, either of 
the bandwidth, or of the interval between 
minima, when a receiver response, or a 
transmitter pulse spectrum, respectively, is 
displayed on the Test Set. 

THERMISTOR LOAD 
Complete with matching facilities , this ter­
minates the thermistor arm. A bead ther­
mistor, mounted in the waveguide, forms 
one arm of a bridge circuit which is un­
balanced when the bead reacts to r.f. power ; 
this causes a meter, mounted on the front 
panel, to indicate the power. The meter is 
calibrated from 0 ·I to 2 m W, and the refer­
ence level of 1 mW is at half-scale. 

ATTENUATORS (Internal) 
One is placed so that it determines the level 
of r.f. power reaching the bead thermistor. 
The other enables the output from the kly­
stron to be adjusted. Each attenuator com­
prises a resistive vane inserted longitudinally 
in the guide with its surfaces parallel to the 
electric field; the position of the resistive 
vane is varied by means of a front-panel 
control calibrated in decibels at 8,800 and 
9,400 Mc/s. 

KLYSTRON OSCILLATOR 
This is mounted at the end of the klystron 
arm. By means of front-panel controls, the 
resonator can be mechanically tuned and the 
reflector voltage can be adjusted. A three­
position switch allows the selection of a c.w. 
output, a slow frequency-sweep produced by 
sawtooth modulation, or a fast frequency­
sweep produced by pulse modulation. 

The sawtooth modulating voltage is ob­
tained from a time-base circuit which simul­
taneously provides the horizontal deflection 
voltage for the c.r.t. The sweep duration of 
the time-base can be set between 33 · 3 and 
100 msec, and the modulating voltage applied 
to the klystron reflector is adjustable in 
amplitude. The frequency-sweep of the kly­
stron signal can be arranged to cover the 
passband of a radar receiver, and, by feeding 
the second-detector output of the receiver to 
the Test Set, the response can be amplified 
and viewed on the c.r.t.; a socket is provided 
on the front panel for this purpose. 

The pulse modulating voltage is obtained 
from an auxiliary circuit which is connected 
to the time-base generator; the rectangular 
pulse which is produced has a leading edge 
variable in relation to the commencement 
of the time-base cycle. When the selector 
switch is set for this arrangement, the time­
base frequency is automatically increased 
and can be synchronized with pulse signals 

having a recurrence frequency between 300 
and 3,000 cfs. The frequency-sweep created 
by the leading edge of the rectangular pulse 
can be used to produce a dummy echo 
response in a radar receiver at a virtual 
range determined by the timing of the lead­
ing edge. This dummy echo can be used to 
check a.f.c. alignment and receiver recovery 
time. 

SPECTRUM ANALYSER 
The r.f. transmitter pulse under test is fed 
(attenuated) into the Test Set and mixes at 
the crystal with the output from the kly­
stron; the latter is frequency-modulated by 
the sawtooth waveform, and the frequency 
sweep is set so that the klystron output 
mixes in turn with the various frequency­
distributed components of the transmitter 
pulse to produce the first intermediate fre­
quency of the receiver. Amplification takes 
place at the first intermediate frequency, 40 
Mc/s ; the signals are converted to the second 
i.f., 2 Mcjs; then, after detection, they are 
finally amplified and displayed on the c.r.t. 
The X-deflection voltage for the c.r.t. is 
provided by the time-base circuit which is 
also the source of the klystron frequency 
modulation, and therefore a synchronized 
picture of the form of the transmitter-pulse 
spectrum is obtained. 

POWER SUPPLY 
The power input arrangements can easily be 
adjusted at the front panel to suit differing 
public a .c. supplies, or 180 volts 500 c/s. 

ACCESSORIES SUPPLIED 
The accessories for use with the Test Set are 
supplied in a polished hardwood carrying 
case and include a calibrated variable wave­
guide attenuator, a directive feed assembly, 
and a flexible coupling consisting of a length 
of coaxial cable with two waveguide-coaxial 
transformers. These accessories enable con­
nection to be made between the radar instal­
lation to be tested and the plain 'bolted' type 
coupLing flange, of internal size 0 ·9 x 0-4 
inch, situated at the top of the Test Set. 

The calibrated variable attenuator has a 
range of at least 30 dB, and can be inserted 
in series with the Test Set when additional 
attenuation of the input or output signal is 
required. 

The directive feed assembly normally 
supplied, Type TM 4129C, is fitted with 
Joint-Service 'screwed ring' couplings and is 
suitable for insertion in installations employ­
ing waveguide of internal size 0·9 x 0-4 inch. 
There are two other types of directive feed 
assembly, either of which can be supplied as 
an alternative if specified at the time of 
ordering: one, Type TM4129D, is similar to 
Type TM 4129C but is fitted with American 
JAN Type UG-39/U square 'bolted' flanges; 
the other alternative, Type TM 4129B/1M, 
is similar to Type TM 4129C but fitted with 
Admiralty pin-locating couplings and suit­
able for insertion in installations employing 
waveguide of internal size 1·0 x 0 ·5 inch. 

Each type of directive assembly, when 
inserted in the main waveguide run of a 
radar installation, can be switched so that 

Interior view of TF 890A/l with case removed and chassis hinged open. 3717/1 
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it passes to the Test Set a fraction of the 
forward power, or the return power, in the 
waveguide. The power diverted in this way 
has a level approximately 20 dB below the 
forward power, or approximately 10 dB 
below the return power, in the main guide. 
The values of these attenuations of the 
forward and return power are given more 
precisely by a chart included in the separate 
instruction manual supplied for the directive 
feed assembly. Signals from the Test Set are 
fed to the radar installation, through the 
directive feed assembly, with similar attenu­
ation. The assembly may be inserted in wave­
guide rW1s carrying up to 50 watts mean 
forward power, and up to 12·5 watts mean 
return power. 

The TF 890A/ l can be supplied with a 
detachable cover which, when in position 
for storage or transit , protects the front 
panel and controls; if required , this optional 
addition, which includes simple modifica­
tions necessary on the instrument, should 
be specified at the time of ordering. 

SPECIFICATION for TF 890A/1 
Frequency range 

8,500 to 9,680 Mcfs (3 ·53 to 3 ·I 0 em) 
except that, above 9,660 Mc/s. the uppe1 

R4106/ 1 

frequency limit of signal-generator and 
spectrum-analyser operation is dependent 
upon the individual klystron fitted. 

Directive feed assembly 
FORWARD AND RETURN POWER COU PLING 
ATTENUATION: Nominally 20 and 10 dB 
respectively. An attenuation /freq uency 
chart is supplied ; accuracy, ± 0 ·75 dB. 
DIRECTIVITY, when measuring return power: 
40 dB, with matching pillar adjusted at the 
operating frequency. 
MAXIMUM MEAN POWER: 50 watts forward, 
12 ·5 watts return. 

Flexible coupling 
Nominally 5 dB attenuation. Actual value, 
measured at 8,800 and 9,400 Mcfs to an 
accuracy of ± 0 · 5 dB, marked on coup lin~ . 

Variable attenuators 
RANGE: Not less than 30 dB ; 1-dB divisions. 
CALIBRATION ACCURACY : 

± I dB at 8,800 and 9,400 Mc/s. 
± 2 dB at other frequencies. 

MAXIMUM DISSIPATION: 2 wattS. 

Waveguide switch aperture 
Nominally 30 dB attenuation. An attenu­
ation/frequency chart is supplied. 

R5225 

The accessories include three available types of directive-feed assembly, one of 
which is shown on the left, and a variable attenuator (right ). These, together 
with the Test Set and its flexible coupling accessories, form a most versatile 

equipment for microwave testing. 
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Wavemeter 
RANGE: 8,500 to 9,680 Mcfs; 5-Mcfs divi­
sions. 

CALIBRATION ACCURACY: ± 3 Mc/s. 
DISCRIMINATION: 2 Mcfs. 

Power monitor 
METER SCALE: 0 ·1 to 2 mW. I mW at mid­
scale; also marked at - 9, - 6, - 3, 0, and 
+ 3 dB relative to I mW. 

ACCURACY OF THERMISTOR BRIDGE AND 
METER: ± 0·5 dB at 9,100 Mc/s, at I mW; 
± I dB at other frequencies, at I mW. 

RANGE, at rhe waveguide coupling to Test 
Set: + 33 dB to - 10 dB relative to I mW, 
i.e., 2 watts to 0·1 mW. 

FORWARD POWER RANGE, using directive 
feed assembly and flexible coupling: + 47 
dB to nominally + 15 dB relative to I mW 
(50 watts to nominally 32 mW). 
The lower limit depends upon the parti­
cular attenuation quoted for the directive 
feed assembly and flexible coupling sup­
plied. 

RETURN POWER RANGE, using directive feed 
assembly and flexible coupling: + 41 dB to 
nominally + 5 dB relative to I mW (12·5 
watts to nominally 3 mW). 
The lower limit depends upon the parti­
cular attenuation quoted for the directive 
feed assembly and flexible coupling sup­
plied. 

VOLTAGE STANDING- WAVE RATIO: The 
minimum forward power required for 
the measurement of a v.s.w.r. of 1·2 is 
0-4 watt. 

Signal generator 
OUTPUT RANGE, at waveguide coupling to 
Test Set : + 6 dB to - 54 dB relative to 
I mW, assuming a klystron output of 
4 mW; this is subject to variation with 
frequency, and the performance of indi­
vidual klystrons. 

OUTPUT RANGE, using directive feed 
assembly at FORWARD, flexib le coup­
ling, and external variable attenuator: 
Nominally - 21 dB to - 109 dB relative 
to I mW. This range is subject to the 
variations of the previous item, and also 
depends upon the particular attenuation 
quoted for the directive feed assembly 
and flexible coupl ing supplied . 

TYPE OF OUTPUT: 

(i) c.w. 
(ii) Frequency modulated by sawtooth 

waveform. Sweep duration 33·3 to 
IOOmsec. 

(iii) Frequency modulated by a pulse 
wavefori:Q. which can be synchro­
nized from 300 to 3,000 cfs. Sweep 



rate preset at approximately 30 
Mc/s per fLSec. The pulse has a 
delay adjustable from not greater 
than I fLSec to not less than 60 fLSec. 

Spectrum analyser 
I.F. CIRCUITS: First i.f., 40 Mc/s. Second 
i.f .. 2 Mc/s. Overall bandwidth , approxi­
ately 50 kc/s at -3 dB. 
SWEEP DURATION: 33·3 to 100 msec. 
PULSE WIDTH RANGE : 0·1 to 2·0 fLSeC. 
SENSITIVITY: A C.W. signal of - 10 dB 
relative to I mW, at the waveguide coup­
ling to the Test Set, produces a deflection 
of approximately 1 inch on the c.r.t. 
OSCILLOSCOPE: The c.r.t. and its amplifier 
may be used to display a radar receiver 
i.f. response and other responses derived 
in conjunction with the type (ii) output of 
the Signal Generator. 

Dimensions and weight 
TEST SET : 

Height 
2I t in 

(55 em) 

Width Depth Weight 
16in IOt in 601b 

(41 em) (27 em) (27 ·5 kg) 

t AERIAl, 

I Tf?ANSMITI E. R t AND RECEI VER 

ACCESSORIES IN CASE: 
Height Width 
5t in 13 in 

(14 em) (33 em) 

Power supply 

Depth 
JOt in 

(27 em) 

Weight 
15 lb 

(7 kg) 

110, 115, 180, 210, 230, or 250 volts, 
± 7·5 %; 45 to 650 cjs. 

Accessories supplied 
Two Coaxial Free Plugs, F & E. Type 
JPI-250-CCT, for 2nd detector and sync 
input sockets. 
Accessory Case, TM 4142A, containing: 

Mains Lead, TM 2560AR; Variable 
Attenuator, TM4477/2 ; two Waveguide­
Coaxial Transformers, TM 4725/1; 
Coaxial Lead, TM 4650/ l; set of Shims 
and Bolts; and one Directive Feed 
Assembly , TM 4129C, with fittings and 
spanner. 

Accessories available 
Directive Feed Assembly , TM 4129D or 
TM 4129B/1M, described on an earlier 
page; either of these can be supplied in 

SELECTOR SWITCH ~3) 

c.w. 
PULSE e SAWTOOTH 
MOO. •f(j\ MOD. 

SPEC e~ DUMMY 
ANALYSER e ECHO 

POWER 
MONITOR 

SYNC 1 INPUT 

53 

KLYSTRON 
0 

SJ 

SWEEP 

place of standard version TM 4129C if 
specified when ordering. 

Detachable Front-Panel Co ver, Type 
265/TF 890A. 

SPECIFICATION for TF 890A/3 

The TF 890A/3 differs from the TF 890A/ l 
in the following respects: 

Directive feed assembly and flexible coupling 
The values of the combined directive 
coupling attenuation and flexible coupler 
attenuation, measured at 9,375 Mc/s for 
forward and return power coupling, are 
recorded for the user; accuracy, ± 0 ·5 dB. 

Variable attenuators 
CALIBRATION ACCURACY: Charts provided 
give the two attenuators in the Test Set an 
accuracy of ± l dB at 9,375 Mcjs. 

Power monitor 
ACCURACY OF THERMISTOR BRIDGE AND 
METER : ± 0 ·5 dB at 9,375 Mcjs, at I mW. 

GENERATOR 

PULSE­

FORMING 

CIRCUIT 

THERMISTOR 

I. F. 40 FREQUENCY VI DEO 

AMPLIFIER MC/S CHANGER 

Functional Diagram of TF 890A / l 
Marconi Instruments Ltd. 

St . Albans. Hertfordshire, England 
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SIGNAL GENERATORS & ACCESSORIES 

Telegraph Test Generator Type TF 1167 

~ Carrier frequencies: 3·1, 6·2, and 9·3 Mcfs 
Generator Unit 

~ On/off, f.s.k. and diplex keying up to 500 bauds 

~ F.S.K. shift up to 1,200 c/s 

~ For testing and setting up h.f. telegraph receivers 

THIS GENERATOR delivers high-quality 
keyed r.f. signals at stable carrier frequen­
cies of 3·1, 6·2, and 9·3 Mc/s. On/off, 
frequency-shift, or frequency-shift diplex 
(twinplex) keying can be selected, or the 
carrier can be sinewave amplitude modu­
lated. The equipment comprises a generator 
unit and a power unit, each suitable for rack 
mounting. It has the Admiralty Reference 
No. AP 1035304/1 and the Air Ministry 
Reference No. IOS/16749. 

APPLICATIONS 

The instrument is primarily designed for 
the overall testing of h.f. telegraph receivers 
under a wide range of keying conditions: it 
can, for example, be used with a telegraph 
distortion measuring set or the Marconi 
Short-Element Fault Counter TF 1263 to 
assess the extent to which a receiver distorts 
teleprinter characters or to determine the 
minimum input required to meet a specified 
error rate; it enables a functional check to 
be made of the recording stages and a.f.c. 
circuits; and , by utilizing the sinewave a.m. 
output with 100 % modulation, it facilitates 
accurate setting of the receiver signal bias 
control. For h.f. transmitters using the con­
ventional 3 ·1-Mc/s input frequency, the 
Generator provides a convenient telegraph 

test drive in such applications as checking 
the transmitter radiated bandwidth. 

VERSATILE KEYING 
Either an internal or external keying signal 
can be employed. The internal signal is in 
the form of a squarewave at the mains 
supply frequency and having a keying speed 
of 100 bauds in the case of 50-c js supplies. 
External electronic keying can be applied 
from an electronic test sender providing 
squarewave or sinewave, single- or double­
current signals ; alternatively, external mech­
anical keying can be employed by making 
direct connection to the contacts of a hand 
key, relay, 5-unit sending head, or Wheat­
stone morse transmitter. The maximum 
external keying speed is 500 bauds. 

In the case of f.s .k. diplex working, both 
channels can be keyed externally, or one 
internally and one externally; the two keying 
signals may be combined according to either 
the Code I or Code 2 system. 

When using single-channel f.s.k., a selec­
tive fading effect can be simulated by means 
of a panel control for reducing the level of 
the lower-frequency signal. Frequency shift 
is directly indicated and continuously vari­
able up to 1,200 c js for both simple and 
diplex f.s.k. 
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SPECIFICATION 

Carrier frequencies: 3·1, 6·2, and 9·3 Mcj s. 
Frequency stability: Better than ± 0 ·001 % 

for mains variation up to ± I 0 % over an 
ambient temperature range of20° to 50°C. 

Output 
LEVEL: Source e.m.f. variable from 2 fl. V 
to 200 mV ; adjustment is made in steps 
of 20 dB and 1 dB, and by means of a 
continuous interpolating control. 
ACCURACY: ± I dB ± 0·2fi.V. 
IMPEDANCE: Nominally 75 ohms. 

C.W. on/off keying 
SPACE SUPPRESSION: Approximately 60 dB 
at 3-1 Mcjs, 50 dB at 6·2 Mc/s. and 45 dB 
at 9·3 Mc/s. 

Frequency-shift keying 
SH1FT: Continuously variable up to 1,200 
cjs for simple f.s.k. or 1,200 c/s overall 
for diplex keying. Control calibrated 
every 50 cjs. 
SPURIOUS A.M.: Less than 12 % modulation 
depth. 

Keying speed: External, up to 500 bauds. 
Internal, baud speed equal to twice mains 
supply frequency. 

Telegraph bias distortion: Less than 5 %. 

External sinewave a.m.: Can be applied at 
any depth up to 100 %. 

Power supply: 200 to 250 volts, or I 00 to 
150 volts after adjusting internal links, 
40 to 100 cjs, 80 watts. Models supplied 
ready for immediate 100- to 150-volt use 
if specified at the time of ordering. 

Dimensions and weight 
GENERATOR UNIT: 

Height Width Depth Weight 
10! in 19 in 12! in 23 lb 

(27cm) (48·5cm) (32cm) (10·5kg) 
POWER UNIT: 

IO! in 19in 12! in 321b 
(27 em) (48·5 em) (32 em) (14·5 kg) 

Accessories supplied 
Coaxial Free Socket, Type Z 540155 ; for 
r.f. output plug. · 
Three Telephone Plugs, P.O. Type 316; for 
keying and modulation jacks. 
Mains Lead, TM 2560 AR; 3-core, 6ft. 
Two Power Unit /R .F. Unit Interconnecting 
Leads; one 8-way, MX 2154C/32A; one 
6-way, MX 2154Cj32B. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

I.S.B. 
Two-Signal Test Generator Type TF 1143 

~ 3·1-Mc/s pilot carrier with upper-sideband 
tones of 1,100 and 1,775 c/s 

~ For two-tone testing on s.s.b. or i.s.b. 
transmitters 

~ Crystal controlled frequencies 

~ Output monitored and variable relative to 
i and 1 watt p.e.p. 

SPECIALLY DESIGNED for tWO-tone testing 
h.f. single-sideband and independent-side­
band transmitters. the TF 1143 provides two 
equal-amplitude sideband signals together 
with a pilot carrier at the standard i.f. of 
3·1 Mcfs. 

The sideband frequencies are 3·1011 and 
3·101775 Mc/s; their combined peak enve­
lope power is variable in 2-dB steps from 
- 16 to + 4 dB relative to reference levels of 
t watt and I watt into 75 ohms. In addition 
to these two signals, a third output compo­
nent is avai lable at the carrier frequency of 
3 ·I Mc/s; its level is independently variable 
between - 16 and - 26 dB relative to either 
the t -watt or !-watt p.e.p. 

This Generator has the Admiralty Refer­
ence No. AP. I034804/ I. 

APPLICATIONS 
Transmitter linearity- a major factor in 
determining the quality of an independent­
sideband link-<:an be assessed in terms of 

intermodulation distortion with the aid of 
this Test Generator. It simulates the output 
of a 3·1-Mc/s i. s.b. drive unit under two-tone 
test conditions, and hence enables the trans­
mitter to be checked or aligned in the absence 
of a drive unit. Distortion introduced by the 
transmitter may be conveniently measured 
with the Marconi H.F. Spectrum Analyser, 
OA 1094 Series. The provision of a pilot­
carrier signal facilitates the measurement of 
carrier compression in the transmitter and 
allows investigation of the effect of the 
~.:arrier un intermodulation distortion. 

CRYSTAL OSCILLATORS 
The signal components are derived from three 
similar crystal oscillators and are combined 
in resistance-bridge hybrid networks. The 
three outputs can be selected singly, in pairs, 
or all together by means of a service switch; 
the peak envelope power of the composite 
signal, or the level of the individual sideband 
and carrier components, can be checked on 
a panel meter. A second switched meter 
a llows feed currents and the h.t. voltage to 
be checked without interruption of output. 

RACK OR BENCH MOUNTING 
The Generator comprises an r.f. unit and 
power unit designed for 19-inch rack mount­
ing, but supplied complete with cases for 
bench use. 
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SPECIFICATION 

Output frequencies 
3·1011 Mc/s and 3·101775 Mc/s. repre­
senting sideband frequencies of 1,100 c/s 
and 1,775 cfs respectively; also 3 ·I Mc/s. 
representing the pilot carrier. 

Frequency stability 

± 0·003 % for mains variation up to ± 6 % 
and ambient temperature variation up to 
± I5°C. 

Output level 
The peak envelope power of the combined 
3·1011- and 3 ·101775-Mc/s components is 
variable in 2-dB steps from - 16 to + 4 dB 
relative to reference levels of t watt and 
I watt in 75 ohms. Level indication is by 
calibrated attenuator and panel meter. The 
level of the 3·1-Mc/s signal is continuously 
adjustable from - 16 to - 26 dB relative 
to either of the p.e.p. reference levels. 

lntermodulation distortion 
The level of any 3rd- or 5th-order inter­
modulation product, relative to either of 
the two equal-level sideband signals, is 
less than - 50 dB on the t -watt range and 
less than - 40 dB on the !-watt range. 

Power supply 
200 to 250 volts, or, if specially ordered, 
100 to 125 volts; 50 to 60 c/s; 150 watts. 

Dimensions and weight 
Height Width 

R.F . UNIT: 

7 in 19 in 
(18 em) (49 em) 

POWER UNIT: 

7 in 19 in 
(18 em) (49 em) 

Accessories supplied 

Depth 

II in 
(29 em) 

II in 
(28 em) 

Weight 

20 lb 
(9 kg) 

361b 
(15 kg) 

Coaxial Free Socket , Type P.O. No.5 ; for 
r.f. output plug. 
Mains Lead, TM 2560BH; 3-core, 6 feet 
long. 
Jmerconnecting Lead, 8-way; links power 
unit and r.f. unit. 

Marconi Instruments Ltd. 
St . Albans, Hertfordshire, England 



SIGNAL GENERATORS & ACCESSORIES 

Secondary Surveillance 
Radar Test Set Type TF 1349 

~ Used with signal generator for 
transponder testing 

~ Combined pulse generator and 
differential r.f. attenuator 

~ Pulse coding to Civil Modes A, B, C 
and D 

~ Double or triple pulses 

THE TF 1349 is a pulse generator and dif­
ferential attenuator which has been deve­
loped in conjunction with the Ministry of 
Aviation (Civil) as part of their Secondary 
Surveillance Radar programme. When 
operated with the U.H.F. Signal Generator 
Type TF 1060/2, it is suitable for testing the 
receiver section of a transponder, and in 
particular the side-lobe suppression charac­
teristics as standardized by I.C.A.O. 

The Test Set generates video pulse trains, 
consisting of two or three pulses, at a 
repetition frequency which is continuously 
variable in one range from 250 to 2,000 per 
second. Pulse widths can be var ied from 0 ·5 
to 2 fl.Sec. The spacing can be selected by a 
switch, either to give preset intervals cor­
responding to Civi l Modes A, B, Cand D, or 
continuously variable up to 30 fl.Sec. These 
pulse trains modulate the signal generator, 
which is set to the required r.f. frequency, 
and the resultant pulse-modulated r.f. 
signal is fed back to the Test Set and 
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passed through a differential attenuator. 
This enables the relative amplitude of one 
pulse in a double-pulse train, or one or two 
pulses in a treble-pulse train to be varied by 
plus or minus 10 dB with respect to the other. 
The variable pulses can be either the control 
or the interrogate pulses, as determined by a 
selector switch . 

The resultant r.f. signal obtained at the 
output socket of the Test Set can, if required, 
be monitored, by feeding the output into the 
built-in crystal detector with its fo llowing 
video amplifier. The output from the 
amplifie r can be observed with a suitable 
oscilloscope such as the Marconi Type TF 
1330. A trigger pulse for the oscilloscope is 
provided at a sync output socket and occurs 
5 fl.Sec before the first r.f. pulse. 

The instrument is mains operated from a 
I I 0- to 120- or 200- to 250-vol t 50-cjs single­
phase supply, and has been designed so that 
the signal generator can be mounted above 
the Test Set, thus forming a compact unit. 



PROVISIONAL 
SPECIFICATION 

Modulating pulses 
WIDTH: 0·5 to 2 fLSec, continuously vari­
able. 
RISE AND DECAY TIMES: Not greater than 
0·1 fLSeC. 
AMPLITUDE: Between 40 and 50 volts, 
positive-going, into 10 kQ. 
PULSE TRAINS: Switch-selected groups: 

Control and double interrogate pulses. 
Control and single interrogate pulses. 
Double interrogate pulses. 

SPACING: Interval between datum pulse 
and 2nd pulse: Switch selected: 8, 17. 21 , 
25 fLSec, and preset within range 5 to 30 
fLSec. Continuously variable: from 5 Io 
30 fLSeC. 
Position of 3rd pulse: Preset within range 
- 5 to + 15 fLSec relative to datum pulse. 
REPETITION FREQUENCY: 250 tO 2,000 pulse 
trains per sec, continuously variable. 

Differential attenuator 
ATTENUATION: Path A: continuously vari­
able up to ± 10 dB relative to path B. 
Path B : fixed at approximately 30 dB. 
CODING: Individual control (C) and inter­
rogate (I) pulses are automatically routed 
via paths A orB, depending on the posi­
tion of the Function selector, as follows: 

The TF 1349 wirh Signal GeneratorTF 1060/2. 
A self-contained assembly providing double 
or triple r.f pulse trains coded for secondary 
radar transponder testing. 

Function Pulse Atten. 
Selector Train Path 

I ICI ABA 
2 CI BA 
3 II BB 
4 CI AB 
5 ICI BAB 

PASS-BAND: Approximately 35 Mc/s wide, 
centred on 1,030 Mc/s. 
IMPEDANCE: 50 ohms. 

Sync pulses 
TIMrNG: 5 fLSec ± 0 ·1 fLSec before datum 
modulating pulse. 
WIDTH : Between l and 5 fLSec. 
RISE TIME: Not greater than 0·25 fLSec. 
AMPLITUDE: Not less than 5 volts , positive 
going, across I 0 kQ. 

R.F. monitor 
COMPRISES: Crystal detector and amplifier, 
with outputs connected to front-panel test 
points. 
OUTPUTS: (a) Low-level wide-band; direct 
from crystal detector. 
(b) High-level; from amplifier. Provides 
not less than 400 mY across 1·5 MQ with 
50 fLfLF in shunt when r.f. input to monitor 
is2·5mV. 

General 
POWER SUPPLY: JJO to 120 volts and 200 
to 250 volts, 50 to 60 c/s. 
WORKING TEMPERATURE: J0°C to 35°C 
ambient. 
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DIMENSIONS: Height 
13t in 

(34 em) 
Accessories supplied 

Width 
20 in 

(51 em) 

Depth 
22t in 

(57 em) 

Mains Lead; 6ft long; fitted with Plessey 
Mk IV socket to mate with front-panel 
inlet. 
Video Coaxial Lead; 5 ft long ; Type 83 
plug both ends. For modulation-pulse 
output. 
Video Coaxial Lead; 5 ft long; Type 83 
plug to AP 1400 socket. For sync output. 
R.F. Coaxial Lead; 4 ft long ; Type N 
plug to Type N socket. For r.f. input. 
R.F. Coaxial Lead; 4 ft long ; Type N 
plug both ends. For r.f. output. 
R .F. Attenuator; 50 ohms, 9 dB ± 0·25 
dB; Type N plug to Type N socket. 
R.F. Attenuator; 50 ohms, 3 dB ± 0 ·25 
dB ; Type N plug to Type N socket. 
Coaxial Adaptor; Type N socket to Type 
Cplug. 
All accessories are stowed in a recess in 
the rear of the case. 

Spares 
Two Mains Fuses and two H.T. Fuses ; 
stowed with accessories. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire , England 



Noise Generator 

R4495 

~ Frequency range: 1 to 200 Mc/s 

~ Direct noise factor calibration 

~ 52 or 71 ohms output impedance 

THE MARCONI TF 1106 series of Noise 
Generators provide standard noise outputs 
in the range I to 200 Mcfs. 

The series of four instruments offers a 
choice of mains input circuit to su it either 
I 00- to 125-volt or 200- to 250-volt a.c. 
supplies and a choice of either a 52- or 
71-ohm output impedance. 

APPLICATIONS 

These Generators are used for determining 
the noise factor of a.m. and f.m. receivers 
working in the h.f. or v.h.f. band. 

The noise factor of a receiver may be 
regarded as a measure of the effect iveness of 
design of the input stage or stages. It can be 
obtained by dividing the signal-to-noise rat io 
at the receiver input by the signa l-to-noise 
ratio at its output and is expressed either as a 
simple factor For in decibels as I 0 Jog10 F dB. 
Marconi TF 1106 Noise Generators are 
directly calibrated in noise factor and reduce 
noise-factor evaluation to a simple rout ine 
operation. 

The measurement is carried out by first 
checking the output level of the receiver 

due to internal noise when no input is 
applied, then injecting a signa l from the 
Noise Generator of sufficient amplitude to 
double the output from the receiver. The 
meter reading and range sett ing of the Noise 
Generator then give the noise factor of the 
receiver. 

NOISE DIODE 
The noise energy is generated by a noise 
diode having a tungsten fi lament. The heat­
ing current is variable to control the emission 
of the valve and is supplied via a separate 
step-down transformer. The diode anode is 
maintained at a sufficiently high positive 
potential with respect to the fi lament to 
ensure that all the electrons liberated from 
the filament reach the anode. 

ADJUSTABLE OUTPUT 
In operation, the diode acts as a stable 
source of noise energy whose magnitude is 
directly proportiona l to the anode current. 
The latter is monitored by a moving-coil 
meter and is adjusted by means of the 
OUTPUT LEVEL control - a continuously 
variable resistor in series with the primary 
of the fi lament transformer. Coarse vari­
ation of diode anode current is achieved 
by altering the setting of the RA GE switch ; 
this not only changes the value of resist­
ance in series with the secondary of the 
filament transformer but also changes meter 
sensit ivity. 
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NOISE GENERATORS 

Type TF 1106 (Series) 

SPECIFICATION 

Noise output calibration 
0 to 30 in four ranges ; 0 to 5, 0 to 10, 0 to 
15, and 0 to 30. Maximum permissible 
output dependent on output impedance­
see table below. 

Accuracy 
± 0·5 dB. 

Frequency range 
1 to 200 Mc/s. 

Dimensions and weight 
Height Width Deprh Weighr 
12in 17in 8;\-in 2llb 

(30 ·5cm) (43cm) (21·5cm) (9·5kg) 

Accessories supplied 
Coaxial Free Plug, F & E Type JPI-250-
CCT, for noise output socket. 

Accessories available 
Output Lead, 70-ohm, TM 4726/6 for 
TF 1106 or / I ; 60 inches long ; F & E 
plugs both ends. 
Output Lead, 52-ohm, TM 4726/11 for 
TF II 06/2 or /3 ; 36 inches long ; F & E 
plugs both ends. 

Maxi-
Output I mum Mode l lmped- Noise Power Supply 

a nee Out-
put 

TF 1106 

I 
71 ohms I 28 200 to 250 volts, 

45 to 65 cis 

TF 1106/ 1 I 71 o hms 28 I 00 to 125 volts , 

I 45 to 65 c/s 

TF 11 06/2 52 oh ms 20 200 to 250 volts , 
45 to 65 c/s 

TF 1106/ 3 52 o hms 20 I LOO to 125 volts, 

I 45 to 65 c/s 

Marconi Instruments Ltd. 
Sr. Albans, Hertfordshire , England 



NO ISE GENERATORS 

U.H.F. Noise Generator Type TF 1237 

~ Frequency range: 1,700 to 2,300 Mc/s 

~ Fixed-level output for noise factor 
measurement between 0 and 20 dB 

~ 50 ohms output impedance 

THE TF 1237 generates a fixed-level u.h.f. 
noise signal at a source impedance of 50 
ohms. 

APPLICATIONS 

It is designed for noise factor measurement 
on amplifiers and receivers for multi-channel 
links and other systems operating in the 
band 1,700 to 2,300 Mc/s. 

The method employed for measuring the 
noise factor of an equipment entails com­
parison of its output noise power, due to 
thermal-input and internal noise, with that 
produced when a known additional input 
noise is applied from the Noise Generator ; 
noise factor is then evaluated by means of a 
simple calculation. This system can be used 
to measure noise factors from 0 to about 
20dB. 

For comparing the noise power outputs, 
any suitable indicator with a square-law 
detector may be used . Specially designed for 
this purpose, as well as for many other tests 
on 1,700- to 2,300-Mcjs link equipment, is 
the Marconi U.H.F. Receiver TF 1234, de­
scribed on page 34. 

BENCH OR RACK MOUNTING 

The TF 1237 is normally supplied in a 
splash-proof transportable case for bench 
operation, but is also avai lable with a dust­
cover for mounting in a standard 19-inch 
rack. 

DISCHARGE TUBE 

The noise source comprises an argon-filled 
discharge tube having a long, narrow-bore, 
ionization chamber surrounded by a coaxial­
line assembly. Noise energy generated within 
the tube is induced in a nickel-plated helix 
which surrounds the tube and forms the 
centre conductor of the line. 

One end of the coaxial line is terminated 
in a 50-ohm load which acts as the source 
impedance when the tube is extinguished; 
the other end of the line feeds the Marconi 
u.h.f. pattern output connector. 

CONSTANT OUTPUT 

The tube current is monitored by a panel 
meter and can be adjusted by means of a 
series stepped control. Standard noise out­
put level is obtained with th is control set to 
produce a meter deflection anywhere between 
maximum and minimum calibration marks. 

The noise output is not appreciably 
affected by the ambient temperature. The 
effect of mains variation is negligible as 
long as the tube discharge current is main­
tained above the minimum value. 
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SPECIFICATION 

Noise output 
POWER: Fixed between the limits 15 and 
15 · 5 dB relative to thermal noise level. 
STABILITY: Variation of noise output with 
frequency, and with normal ambient tem­
perature and mains voltage changes, does 
not exceed ± 0·2 dB . 
SOURCE IMPEDANCE: 50 ohms. 
v.s.w.R.: Better than 1·25: I with the noise 
tube operating. Better than 1·5: I with the 
tube extinguished. 

Frequency range 
1,700 to 2,300 Mcjs. 

Power supply 
200 to 250 volts, or 100 to !50 volts after 
adjusting internal links, 40 to I 00 c/s. 
Models supplied ready for immediate 
100- to !50-volt use if specified at the 
time of ordering. Fuses in both mains 
and h.t. circuits. 

Dimensions and weight 
H eight Width Depth Weight 
14in 2lin 12in 40lb 

(35 ·5 em) (53·5 em) (30·5 em) (18 kg) 

Accessories supplied 
Coaxial Free Connector, Marconi u.h.f. 
pattern, with locating ring and socket/ 
plug adaptor pin. 
Mains Lead, Type ZD 01914; 3-core; 6ft 
long. 

Marconi Instruments Ltd. 

St. Albans, Hertfordshire, England 



OSCILLATORS & ACCESSORIES 

Low-Frequency Generator Type TF 1382 

~ Frequency range; 1 cycle in 5 minutes to 
1 kc/s 

~ Waveforms; Sine, Square, and Ramp 

~ Separate reference or trigger output at 
oo, 90° and 180° 

~ Internal change-over relay at lower 
frequencies 

~ Single-shot operation for timer 
applications 

THIS GE N ERATOR delivers any of three 
switch-selected waveforms- sine, square, or 
ramp- and is continuously variable over the 
frequency range 0·0033 cjs to I kc/s. This 
frequency range is covered in five overlap­
ping bands. A built-in relay with heavy-duty 
change-over contacts wired to the front panel 
is operated by the squarewave output at fre­
quencies of up to I c/s; this enables external 
devices to be switched on and off in a cyclic 
manner at the operating frequency. 

The usefulness of this instrument as a 
timer is greatly increased by the provision 
of facilities for 'single-shot' operation. The 
timing cycle is initiated by a switch on the 
front panel , by an externally-generated pulse 
or by external shorting contacts. 

APPLICATIONS 
In the medical field, the TF I382 is particu­
larly suited to testing the amplifiers and pen 

recorders of e.e.g. 's and e.c.g.'s. It may be 
used for the cyclic control of electro-stimu­
lation equipment, or as an accurate general­
purpose treatment timer. 

Industrial applications include : the precise 
control of variable-speed motors ; its use as 
a timer for multiple camera exposures; or, 
in conjunction with a suitable controller, 
the provision of linear rates of change in 
temperature, movement, etc. 

Typical laboratory uses are: testing servo 
systems and computers; life testing of relays 
and circuit breakers; overload testing of 
capacitors. It can be used in nuclear reactor 
and flight simulators; as an external time­
base for v.l.f. oscilloscopes, or as a drive for 
x-y plotting systems; and in conjunction 
with a reactance modulator, for sweeping 
filter-network responses. 

WAVEFORM SYNTHESIS 
The TF I 382 employs an unconventional 
method of sinewave generation in that the 
waveform is electronically synthesized. 

The basic waveform is a sawtooth or 
ramp, which is available as one of the output 
waveforms. Rectification of the sawtooth 
produces a triangular waveshape (not avail­
able as an output). The triangular wave is 
then shaped by a circuit using zener diodes 
which modify the waveform to produce a 
sinewave. The squarewave output is derived 
from the triangular waveform via a bistable 
switching circuit. 
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SPECIFICATION 
Ranges 

FREQUENCY: 0·0033 cjs to I kc/s in five 
bands. 
TIME: 5 minutes to O·OOI second per cycle. 

Frequency accuracy 
± 5 %. 

Frequency stability 
± 2 ·5 % including normal mains fluctu­
ations. 

Waveforms 
Sine, square and ramp. 
DISTORTION: Sine: harmonic distortion less 

than 5 %. Square: no overshoot; 50/50 
mark-space ratio within 5 %. Ramp : 
linear to within 5 %. 

OUTPUT LEVEL: Continuously adjustable 
from 0 to I 5 volts peak-to-peak, into a 
2·5-kQ load. 
O UTPUT STABILITY : Constant within ± 5% 
over entire range. 

Switching facility 
Heavy-duty contacts of internal change­
over relay energized by squarewave up to 
I c/s are wired to three front-panel ter­
minals for control of external equipment. 

Markers · 
Phase markers for reference or triggering 
purposes are available at 0° and I80° from 
a front-panel outlet. These markers have 
a fixed amplitude of approximately 10 
volts across a 50-kQ load. A second outlet 
provides 90° markers having a similar 
amplitude. 

Single-shot operation 
A single cycle of either square or ramp 
waveform may be initiated manually, or 
by an externally generated pulse, or by 
external shorting contacts. 
PULSE REQUIREMENTS : IO volts minimum 
of not less than 2 fLSec duration. 

Power supply 
200 to 250 volts, or IOO to I 50 volts after 
adjusting internal link, 40 to IOO cjs; 35 
watts. Models supplied ready for imme­
diate I 00- to 150-volt use if specified at 
the time of ordering. 

Dimensions and weight 
Height Width 
m - in 8t in 

(32 em) (21 ·6 em) 

Depth 
I4t in 

(37 em) 

Marconi Instruments Ltd. 

Weight 
201b 

(9· I kg) 

St. Albans, Hertfordshire, England 



R-C Oscillator 

~ Frequency range: 20 c/s to 200 kc/s 

~ Thermistor stabilized oscillator 

~ No zero setting required 

~ 60 dB step attenuator 

~ 0·1 % distortion at 1 kc/s using built-in 
filter 

A WIDE FREQUENCY RANGE together with 
high output, purity of waveform, and fre­
quency stability, are primary requirements 
in any high-quality general-purpose oscilla­
tor. All of these features are combined in this 
compact Marconi R-C Oscillator, which has 
the Air Ministry Reference No. IOS/17703. 

APPLICATIONS 
The frequency coverage of 20 cfs to 200 kc/s 
with ! -watt output at low distortion can be 
put to good use in a variety of applications 
ranging from audio work to carrier tele­
phony testing. For distortion measurements 
on high-quality audio amplifiers, a built-in 
band-pass filter can be connected in series 
with the output to provide a 1-kc/s test tone 
with harmonic content less than 0 ·1 %. 

Frequency response measurements are 
facilitated by the semi-logarithmic frequency 

scale which gives the same order of setting 
accuracy at all frequencies, the overall 
frequency characteristic of ± 0·5 dB, and 
the virtual absence of switching transients 
between ranges. 

SIMPLICITY 
Easy and convenient to use, there is no 
zero-setting procedure to be followed before 
commencing operation. The large tuning 
dial has an effective scale length of over 
48 inches and ensures excellent discrimina­
tion. The panel meter and 60-dB step 
att~nuator are direct reading both in source 
e.m.f. and, for a 600-ohm load, in decibels 
relative to I mW. 

QUALITY 
Fundamentally, the instrument comprises a 
two-stage thermistor-stabilized Wien-bridge 
oscillator in which the capacitive elements 
are varied by the frequency control and the 
resistive elements by the range switch. Even­
order harmonics and hum are minimized by 
the use of a push-pull transformer-coupled 
output stage; at high frequencies the quality 
of output is maintained by the provision of 
a ferrite-cored output transformer. A high 
order of frequency stability is assured by a 
carefully designed oscillatory circuit and a 
series-stabilized power supply. 
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OSCILLATORS & ACCESSORIES 

Type TF 1101 

SPECIFICATION 
Frequency 

RANGE: 20 cfs to 200 kc/s in four ranges of 
20 to 200 cfs, 200 cfs to 2 kc/s. 2 to 20 kc/s, 
and 20 to 200 kc/s. 
ACC URACY: ± I % ± I cfs. 
STABILITY : ± 0·15 % after warm-up. 
RESPONSE: For any given setting of the 
output controls, the output level remains 
constant to within ± 0·5 dB from 20 cfs 
to 200 kc/s. 

Output 
Direct: Continuously-variable up to 20 
volts for external loads of 600 ohms or 
greater. 
Via the 600-ohm attenuator: Continuously­
variable up to 20 volts source e.m.f. in 
seven steps with maxima of 20 mY, 60 
mY, 200 mY, 600 mY, 2 volts, 6 volts, 
and 20 volts. 
The instrument is also calibrated from 
- 60 to + 28 dB relative to I mW to show 
the power delivered to an external 600-
ohm load. 

Distortion 
Via the 600-ohm attenuator: Less than 
0 ·5 % between 50 c/s and 20 kc/s; outside 
this range, less than I %. 
Direct: As above except that, for fre­
quencies higher than 50 kc/s. distortion 
may rise to 1·5 % if load less than I k!l. 
Filtered: At I kc/s, using the built-in 
band-pass filter, less than 0·1 % with 
reduced output. 

Hum 
200 cfs to 200 kc/s : - 60 dB. 
20 cfs to 200 cfs: - 50 dB. 

Power supply 
200 to 250 volts , or I 00 to 150 volts after 
adjusting internal link, 40 to I 00 cfs; 85 
watts. Models supplied ready for imme­
diate 100- to !50-volt use if specified at 
time of ordering. Fuses in both mains 
and h.t. circuits. 

Dimensions and weight 
Height Width Depth Weight 
12! in 8t in 14i in 30 lb 

(3 1cm) (21·5cm) (37·5 em) (13·5 kg) 

Marconi Instruments Ltd. 
St . Albans, Hertfordshire, England 



OSCILLATORS & ACCESSORIES 

Transmission Test Set Type TF 1267 

~ Combined T.M.S., V.F.O., and multi­
range voltmeter 

~ Measures levels, loss or gain in 75-, 140-, 
and 600-ohm transmission circuits 

~ Frequency range: 50 c/s to 500 kc/s 

~ Balanced or unbalanced, terminated or 
unterminated measuring facilities 

THE TF 1267 performs three main functions: 
measurement of signal levels in the frequency 
range 50 cfs to 500 kc/s; generation of signals 
in the same range; and measurement of d.c. 
and a.c. voltages. It has the Air Ministry 
Reference No. 10S/17675. 

APPLICATIONS 
Primarily designed for baseband testing on 
multi-channel radio and line transmission 
equipment, the Test Set consists of a single, 
compact unit. It can be used for routine 
level checking or transmission loss and gain 
measurements on lines, networks, and 
modulation-frequency stages in both com­
munication and broadcast systems. 

TRANSMISSION MEASURING SET 
The Transmission Measuring Set (T.M.S.) 
section measures from + 25 down to - 70 
dBm in balanced or unbalanced impedances 
of 75, 140, or 600 ohms. Either 'level' or 
' loss' measurements may be made, i.e., by 
direct bridging across the circuit or by break­
ing the circuit and using the T.M.S. as a 
matching load. 

The T.M.S. is a precision untuned volt­
meter accepting frequencies from 50 cfs to 
500 kc/s in two overlapping ranges, each 
with its own input transformer. The required 
input impedance is selected by means of 

switched transformer tapping points, and 
the signal is taken to a three-stage feedback 
amplifier via a step attenuator. The rectified 
output of the amplifier is displayed on the 
panel meter, whose reading added to the 
attenuator setting gives the signal level in 
dBm. 

VA RIABLE FREQUENCY 
OSCILLATOR 
The Variable Frequency Oscillator (V.F.O.) 
covers the 50-c/s to 500-kcfs range in four 
bands. It comprises a two-valve thermistor­
stabilized R-C oscillator with a cathode­
follower output. Tappings on the output 
transformer arrangement may be switch­
selected to suit load impedances of 75, 140, 
or 600 ohms, balanced or unbalanced. Out­
put level is adjustable from 0 to - 50 dBm 
by means of a continuous control and a 
step attenuator. 

VOLTMETER 
The Multi-Range Voltmeter measures up to 
500 volts d.c. and 10 volts a.c. A percentage 
scale, calibrated to ± 50 % relative to 0·5 volt 
d.c., is provided for checking valve feeds on 
Marconilinkequipmentorsimilarapparatus. 

A function selector enables the instrument 
to be set for calibration of the T.M.S., for 
standardizing the V.F.O. output, and for 
making transmission gain or loss measure­
ments using both V.F.O. (to send) and 
T.M.S. (to receive). The selector also forms 
the range switch for the voltmeter. 

SPECIFICATION 
Transmission measuring set 

FREQUENCY RANGE: 50 C/S to 20 kc/s, and 
2 kcfs to 500 kc/s, switch-selected. 
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AMPLITUDE RANGE: + 25 to - 70 dBm. 
MEASUREMENT ACCURACY (at I kc/s): 

± 0·25 dB, from + 20 to 0 dBm. 
± 0·5 dB from 0 to - 20 dBm. 
± 0·75 dB from - 20 to - 40dBm, 
± I dB from - 40 to - 60 dBm. 

FREQUENCY RESPONSE: 50 C/S to 20 kc/S: 
within ± 0·5 dB relative to 1 kc/s for levels 
down to 0 dBm ; the l.f. response falls 
progressively at lower levels and is typi­
cally -1·5 dB at 50 cfs, - 60 dBm. 
2 kc/s to 500 kc/s: within ± 0·5 dB relative 
to 300 kc/s for all levels. 
INPUT IMPEDANCE: 75, 140, or 600 ohms, 
balanced or unbalanced , terminated or 
unterminated. 

Variable frequency oscillator 
FREQUENCY RANGE: 50 C/S tO 500 kc/s in 
four bands. 
OUTPUT LEVEL : Continuously variable from 
0 to - 50 dBm ; accuracy better than 0 · 5 
dB at I kc/s after standardization against 
T.M.S. 
LOAD IMPEDANCES: 75, 140, and 600 ohms, 
balanced or unbalanced. 
HARMONIC CONTENT: Less than 2 %. 
FREQUENCY CHARACTERISTIC: 

Within 0·5 dB from 50 to 500 c/s. 
Within 0·5 dB from 500 cfs to 5 kc/s. 
Within 0·5 dB from 5 to 50 kc/s. 
Within 1 dB from 50 to 500 kc/s. 

Multi-range voltmeter 
RANGES: Full-scale deflections, 0·1. I. 50, 
and 500 volts d.c., and 10 volts a.c. 
PERCENTAGE SCALE: Reads - 50 % tO 
+ 50 % with reference to 0·5 volt d.c. 
VOLTMETER RESISTANCE: 10 kOfvolt on d.c. 
ranges, 5 kOfvolt on a.c. range. 

Power supply 
200 to 250 volts, or 100 to 150 volts after 
adjusting internal link, 40 to 100 cfs. 
Models supplied ready for immediate use 
from I 00 to 150 volts if specified at time 
of ordering. 

Dimensions and weight 
Height Width Depth Weight 
I2t in 16! in 8~in 24! lb 

(32 em) (42 em) (22 em) (I 1 kg) 
Accessories supplied 

Mains Lead, W 46496/B. Sh. I , Ed. A; 
3-core; 6 feet long. 
Two TMS/ VFO Connecting Leads, W 
46497/B, Sh. I , Ed. A ; coaxial; 9 feet 
long. 
Voltmeter Input Lead, W 46495/B, Sh. I, 
Ed. A ; 2-core; 6 feet long. 

Marconi Instruments Ltd. 
St. Albans, Hert/ordshire, England 



OSCILLATORS & ACCESSORIES 

Wide Range R-C Oscillator Type TF 1370 

~ Frequency range (sinewave): l 0 c/s to 
10 Mc/s 

~ 1 mV to 3·16 volts at 75, 100 or 600 
ohms via attenuator 

~ High outputs up to 31·6 volts below 
100 kc/s 

~ Squarewaves up to 100 kc/s 

~ Dual-ratio slow-motion drive 

THE TF 1370 is a general-purpose sinewave 
generator covering the audio and video fre­
quency bands. It also delivers a high quality 
squarewave output at frequencies between 
10 cjs and 100 kc/s. 

APPLICATIO NS 
The oscillator is primarily a signal source 
for measurements and tests on a.f. and v.f. 
amplifiers and networks. With its three out­
put impedances-600, 100, and 75 ohms-it 
is very suitable for use with transmission 
lines, filters, attenuators, etc. 

Among other applications as a sinewave 
generator is that of providing the excitat ion 
voltage for a.f. and r.f. bridges. And the 
quality of the squarewave output a lso renders 
the inst rument particularly effective for such 

purposes as rapid testing of audio amplifier 
bandwidth. 

S INEW AVES 
The wide - range Wien- bridge oscillator* 
covers l 0 cjs to l 0 Mc/s in six decade bands. 
The top band, with its exceptionally wide 
cover of I to 10 Mcjs and stable output 
characteristic, is ideal for response testing 
in the video and lower h.f. bands. A single 
scale is used for the four lower bands and 
separate scales for the two upper bands ; this 
gives a tota l scale length of I 05 inches and 
makes a I % change in frequency easi ly 
discernible. Speed and precision of tuning 
are reconci led by a dual-ratio control , 3 :I 
for rapid adjustment and 18 : I for fine tuning. 

Outputs from I m V to 3·16 volts are avai l­
ab le via a switched attenuator covering 60 dB 
in 10-dB steps. The signal level applied to 
the input of the attenuator is continuously 
variable and is monitored by a meter cali­
brated in open-circuit voltage and decibels. 
The output impedance can be set to 75, 100 
or 600 ohms, as required. 

Low outputs down to 10 fl.V at 75 or 5 
ohms can be obtained by using the x l 00 
Attenuator Pad available as an optional 
accessory. 

High outputs up to 31·6 volts, at freq uen­
cies up to 100 kc/s, are delivered at a separate 
outlet; this output is controlled by a switched 

' Pa tent provisional spec. N o . 33189/60 
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potential divider with a continuously variable 
input and the meter indicates the voltage 
across the load. Switching to a higher fre­
quency band during high-output operation 
automatically lights a warning lamp to show 
that this is not a permissible condition . 

SQUAREWAVES 
Squarewave outputs up to 31·6 volts peak 
are available at frequencies up to 100 kc/s. 
The warning lamp facility provided for high­
output sinewave operation also applies for 
squarewaves if a higher-frequency band is 
selected. Output arrangements are similar 
to those for sinewaves except that the meter 
indicates the peak amplitude with respect to 
zero, i.e. half the peak-to-peak voltage. 

Both sag and mark/space ratio are adjust­
able by front panel presets. Below 50 c js, the 
sag can be adj usted to zero for any particu­
lar load; above 50 cjs, one zero setting is 
valid for aU loads. The mark/space preset 
enables the ratio to be brought exactly to 
50/50 or to be varied to about 30/70. 

RA CK MOUNTING FACILITIES 
The standard instrument is housed in a 
case for bench use. The front panel is, 
however, the correct size and ready drilled 
for mounting in a standard 19-inch rack. 
A rack-mounting version- TF 1370/1 -
fitted with dust cover and panel rai ls, is 
also available. 

SPECIFICATION 
Frequency 

RANGE: S inewaves: 10 c js to 10 Mc/s in 
six decade bands. 
Squarewaves: 10 cjs to 100 kc/s in four 
decade bands. 
ACCURACY (at 20°C): ± 2 % ± I c js. 
LONG-TERM STABILITY: After warm-up , 
± 0·2 % up to 100 kc/s. and ± 0·5 % up 
to 10 Mc/s, including normal supply 
voltage variation. 
ATTENUATOR REACTION (on load): Switch­
ing to 3-volt attenuator step: 0·1 % shift 
at 10 Mc/s. Adjusting from ! / lOth to full 
scale: 0·15 % at I 0 Mc/s. Shift is propor­
tionately less at lower frequencies . 

Sinewave output 
RANGE: Via attenuator: I mY to 3 ·16 volts 
e.m.f. at switch-selected impedances of75, 



I 00, and 600 ohms unbalanced. Controlled 
by attenuator with six 10-dB steps and 
potentiometer in conjunction with level 
monitor. Attenuator accuracy: within 
± 1 dB overall on resistive load. 
Outputs from 10 [LV to 31 ·6 mY at 75 and 
5 ohms are available by using x I 00 
Attenuator Pad TM 6454. 
Direct: Up to 31 ·6 volts p.d. across loads 
of 2 k!1 or greater, at frequencies up to 
100 kc/s. Two ranges, up to 10 and 31 ·6 
volts , provided by switched potential 
divider and potentiometer in conjunction 
with level monitor. Nominal impedances: 
950 ohms on 10-volt range, 15 ohms in 
series with 500 [LF on 31·6-volt range. 
RESPONSE: 50 c fs to] 00 kc fs: within ± 0 ·25 
dB, falling by about 0·25 dB at I 0 cfs. 
100 kc/s to 10 Mc/s : within ± 0 ·5 dB for 
outputs up to I volt loaded ; within ± I dB 
for outputs up to 3 volts loaded. 
DISTORTION FACTOR: Less than 0-4 % from 
100 c fs to 100 kc/s, less than I % from 10 
c fs to 4 Mc fs, less than 3 % at 10 Mcfs. 
HUM : Less than 0 ·I % of full-scale output 
above 10 mY. 
D.c. CONTENT: Less than 2 % of full-scale 
output. 

Squarewave output 
RANGE: I m V to 3 ·16 volts peak, via atten­
uator; and up to 31 ·6 volts peak direct. 
Other details as for sinewave output except 
that source impedance is increased by 300 
ohms at the maximum output step of the 
attenuator. 
RESPONSE : As for sinewave output. 
RISE TIME: 0 ·65 [LSec or less at full-scale 
output; 0·2 [LSec or less at t full-scale 
output. 

.,. 

SAG: 5 % approx. in a 2-kn load at I 0 cfs ; 
can be adjusted to zero by panel preset. 
MARK/SPACE RATIO: 50/50 ± 5 % ; can be 
adjusted to exactly 50/50 by panel preset. 

Level monitor 
VOLTAGE SCALES: 0 tO 31·6 and 0 tO 10 ; 
indicate r.m.s. sinewave voltages and 
peak squarewave with respect to zero. 
DECIBEL SCALE: 0 to - 20 with respect to 
f.s.d. ; also 0-dB reference points indi­
cating I volt peak-to-peak sinewave or 
squarewave in 75-ohm load. 
ACCURACY: ± 3 % of full scale for sine­
waves up to I Mcfs ; additional ± 2 % of 
reading for squarewaves and for sine­
waves up to 10 Mcfs. 

Power supply 
200 to 250 volts , or I 00 to 150 volts after 
adjusting internal link, 45 to 65 c fs, 150 
watts. Maximum permissible voltage vari­
ation : ± 7! %. Models supplied ready for 
immediate 100- to !50-volt use if specified 
at time of ordering. 

Temperature range 
5° to 45°C. 

Dimensions and weight 
Height Width Depth Weight 
14 in 20 in li t in 38 Jb 

(35·6 em) (50·8 em) (28·5 em) (17 ·1 kg) 

Accessories supplied 
Coaxial Free Plug, Type BNC, 75-ohm ; 
for use with either output socket. 

Accessories available (to special order) 
Unbalanced-to-Balanced Transformer , 600 
to 600/200/150 ohms, Type TM 6221. 
Connections : BNC 75-ohm socket for 

~ 
' 

input; terminals for outputs, centre-tap, 
and earth. 
Insertion loss at I kc/s: 0· 3 dB approx. 
Balance: ± 2 %. 
Response: 20 c fs to 50 kc/s, ± 0 ·2 dB ; 

10 cfs to 100 kc/s. ± I dB. 
Distortion factor (loaded, and fed by TF 
1370 with 3 volts e.m.f.): 70 cfs to 10 kc/s, 
not exceeding 0·5 % ; 10 kc/s to 100 kc/s, 
not exceeding I %. 
1-kcfs Band-Pass Filter, Type TM 6222; 
to provide a 1-kc/s output with very low 
distortion. 
Connections: Input, BNC 75-ohm socket; 
output, terminals. 
Impedance: 600 ohms ± I 0 % when ter­
minated by 600 ohms. 
Insertion Joss on tune : Not exceeding 
1 dB. 
3-dB pass band: ± 75 c fs approx. 
Distortion factor (loaded, and fed by TF 
1370) : Not exceeding 0·02 %. feeding 250 
mY to load ; not exceeding 0 ·1 %. feeding 
I volt to load. 
x 100 Attenuator Pad, Type TM 6454. 
Connections : Three BNC 75-ohm sockets. 
Loss: 40 dB ± I dB (max. input, 6 volts). 
Impedance : Input, 75 ohms ; outputs, 75 
and 5 ohms. 
75-ohm Coaxia/Lead, TypeTM4726/136; 
3 feet long; with BNC 75-ohm free plugs 
to connect any of the above accessories to 
the instrument. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 
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·Video Oscillator 

~ Frequency range: 25 c/s to 12 Mc/s 

~ 1 watt into 1,000 ohms 

~ 31 ·6 volts to 316 !LV 

~ Built-in step attenuator 

~ Sinewave or squarewave outputs 

THE VIDEO OSCILLATOR Type TF 885A/1 
has a frequency cover extending from 25 cfs 
to 12 Mcfs. Over the whole of this extremely 
wide range, the maximum power output is 
I watt into I ,000 ohms. There is a built-in 
resistive step attenuator and the output 
range is 31·6 volts to 316 fLY. Between 50 cfs 
and 150 kc/s, the instrument can be switched 
to give squarewaves instead of its normal 
sinewave output. 

The TF 885Afl has the .Joint-Service 
Reference No. 6625-99-932-4976. 

APPLICATIONS 
The oscillator is a wide-range standard test 
signal source for genl:lral laboratory use. Its 
calibrated attenuator facilitates accurate gain 
or loss measurements on act ive and passive 
networks. The purity of the output wave­
form permits the use of the instrument for 
such measurements as amplifier linearity and 
intermodulation. Radio frequency applica­
tions include measurements on m.f. and h.f. 
receivers. 

The high output available at all frequen­
cies permits the use of the oscillator for 
direct driving of power output stages or 
similar purposes. 

FUNCTIONAL A RRANGEMENT 
Internally, the TF 885A/I comprises two 
distinct and separate systems. It is the result 

of a new and realistic approach to the prob­
lem of wide-band signal generation ; up to 
5 Mc/s there are two bands using the well­
tried beat frequency oscillator system; from 
5 to 12 Mc/s there is a third band covered by 
a stable single-valve r.f. oscillator. The tun­
ing of either system is accomplished with one 
control knob and, on all bands, the output 
frequency is read directly from the large 
hand-calibrated dial. For the b.f.o ., or lower­
and middle-frequency scales, there are push­
button standardization facilities, one scale 
being set up against the frequency of the 
supply mains, the other against an internal 
50-kc/s check circuit. 

OUTPUT SYSTEM 
The output from the mixer of the b.f.o. 
system is fed to a three-stage, frequency­
corrected R-C coupled amplifier; the output 
from the 5- to 12-Mc/s oscillator is fed to a 
gang-tuned r.f. amplifier. Depending upon 
which frequency band has been selected at 
the front panel , the output from one or other 
of the amplifiers is fed to the valve-voltmeter 
level indicator and output attenuator. 

SQUAREWAVES 
With the instrument switched to produce a 
squarewave output, the first two valves of 
the R-C amplifier function as a squarewave 
generator triggered by the sinewave output 
from the mixer. 

SPECIFICATION 
Frequency 

RANGE: Sine: 25 cfs to 12 Mc/s in three 
ranges of 25 c/s to 30 kc/s, 30 kc/s to 
5 Mc/s, and 5 to 12 Mc/s. 
Square : 50 cis to 150 kc/s in two ranges: 
50 cfs to 30 kc/s, and 30 to 150 kc/s. 

53 

OSCILLATORS & ACCESSORIES 

Type TF 885Afl 

ACCURACY: ± 2 % ± 2 c/s when the oscil­
lator has reached thermal equilibrium. 
STABILITY: With stable ambient tempera­
ture, the maximum drift after initial warm­
ing is of the order of 30 cfs, I kc/s, and 
5 kc/s on the low, medium and high ranges 
respectively. 

Output 
RANGE: For sinewaves, a continuously­
variable OUTPUT control , calibrated valve 
voltmeter, and ATTENUATOR switch give 
output voltages ranging from 31 ·6 volts 
to 316 fLY . For squarewaves, the OUTPUT 

control and valve volt-meter are inopera­
tive and the maximum output is 32 volts 
peak. For both sinewaves and square­
waves, the ATTEN UATOR switch can be 
turned to (i) give a direct output of 1 watt 
maximum into an external 1 ,000-ohm re­
sistive load; or (ii) shunt the output ter­
minals with an internal 1 ,000-ohm load 
and give a maximum open-circuit voltage 
of 31 ·6 volts ; or (iii) give a maximum 
open-circuit voltage of 10 volts by feeding 
the output terminals from a tap on the 
internal! ,000-ohm load; or (iv) introduce 
a 100-ohrn ladder network with 10-dB 
steps giving maximum open-circuit volt­
ages ranging from 3·16 volts to 1 mY, i.e. 
+ 130 dB to + 60 dB relative to I fLY. 
LEVEL MONITOR: The built-in valve volt­
meter has three scales--0 to 10 volts, 0 to 
35 volts, and 0 to - 20 dB. The accuracy 
of the meter is ± 4 % of the reading above 
half-scale and ± 2 % of f.s.d . below half­
scale. 
HARMONIC CONTENT: Individual harmonics 
are in general less than 3 % between I 00 cfs 
and 5 Mc/s, and less than 6 % above 5 Mc/s. 
at maximum rated output into a resistive 
load. Power supply ripple components are 
less than I % at f.s .d. on the voltmeter. 
FREQUENCY CHARACTERISTIC: With the 
normal rated load, the output level re­
mains substantially within I dB over any 
one frequency range. 

Power supply 
200 to 250 volts, or 100 to !50 volts after 
adjusting internal link, 40 to 100 c/s; 175 
watts. Models supplied ready for imme­
diate I 00- to !50-volt use if specified at 
time of ordering. 

Dimensions and weight 
H eight Width Depth Weight 
18in 21 in 14i in 771b 

(46 em) (53 em) (37 em) (35 kg) 

Marconi Instruments Ltd. 
St. A lbans, Hertfordshire, England 



OSCILLATORS & ACCESSORIES 

20-Mc/s Sweep Generator Types TF 1099 
and TF 1099/1 

~ For precision video response measurement 

~ Sweep variable up to 20 Mc/s 

~ Crystal controlled markers 

~ Differential measurement facilities for 
maximum accuracy 

THE TF 1099 is a high-quality video-frequency 
sweep generator which, in conjunction with 
a suitable oscilloscope, such as the Marconi 
TF 1159, enables response measurements to 
be made with a discrimination exceeding 
0·01 dB. 

The sweep starts at a frequency of less 
than 100 kc/s and extends to an upper fre­
quency that is continuously variable up to 
20 Mc/s ; the lower frequency limit is locked 
to the start of the sweep in order to ensure a 
steady display on the c.r.o. The level of the 
frequency-swept signal is variable from 0 ·3 
to 3 volts peak-to-peak, and the selected 
output level is held constant to within ± 0 ·1 
dB-a factor that contributes materially to 
a high order of measurement accuracy. A 
250-volt time-base drive, synchronized with 
the sweep frequency, is provided for con­
nection to the X-plates of the c.r.o., and a 
series of marker pips at 1-Mc/s intervals is 
available for superimposing on the display to 
facilitate accurate frequency identification. 

APPLICATIONS 

Designed initially for the precise a lignment 
of monochrome- or colour-television trans­
mitter and studio eq uipment, the Generator 
is equally applicable to any video response 
measurement where the highest order of 
accuracy is required . 

As well as providing facilities for con­
ventional response measurement involving 
the display of the frequency-swept output 
of the apparatus under test, the TF 1099 
includes special circuits for precision dif­
ferentia l measurement. For the differential 
method , the overall gain of the apparatus 
under test is reduced to unity by means of 
an external attenuator, and the outputs of 
the Sweep Generator and the apparatus are 
both sampled; the two signa ls are then com­
bined and the amplified difference voltage is 
displayed on the c.r.o. In this way, the effects 
of the inevitable small variat ions in sweep 
level are entirely eliminated and the response 
curve obtained can, with confidence, be 
attributed solely to the apparatus under test. 
This method is part icularly useful in allow­
ing the user to take full advantage of the 
high discrimination facilities of the Sweep 
Generator in the investigation of nominally 
flat sections of a response curve. 

Fot measuring the frequency response of 
circuits with a high output impedance, a 
special probe is ava ilable as an optional 

54 

accessory for use in place of the normal 
output probe-see Accessories available. 

Electrically, the alternative model, TF 
1099/1, is identical to the TF 1099. It differs 
only in that whereas the TF /099 is supplied 
in a pressed steel case for normal bench use 
and is fitted with a 6-foot mains lead, the 
'I 1' version has neither case nor mains lead 
and is intended for mounting in a standard 
19-inch rack. 

TiME-BASE GENERATOR 
A Miller-transitron oscillator generates a 
linear sawtooth waveform of about 250 
volts amplitude for direct connection to the 
X-plates of an oscilloscope. The sawtooth 
frequency can be synchronized internally 
with the mains supply frequency or exter­
nally with 50- to 60-c/s trigger pulses, e.g. , 
the field sync pulses of a television system. 

FREQUENCY SWEEP CIRCUITS 
The swept oscillator is frequency modulated 
over a nominal maximum range of 60 to 80 
Mc/s by means of a ferrite reactor driven by 
a variable fraction of the time-base sawtooth 
voltage. The final swept-frequency signal is 
derived from a frequency-changer stage in 
which the outputs from the swept oscillator 
and a 60-Mc/s local oscillator are mixed; the 
difference-frequency output, after amplifica­
tion, is applied to an a.f.c. circuit which, by 
controlling the d.c. component of the saw­
tooth current in the ferrite modula tor, locks 
the low-frequency end of the sweep at 100 
kc/s or below. Alternate sawtooth sweeps 
are blanked off in order to provide a base 
line, or reference level , on the c.r.o. 

OUTPUT CIRCUITS 
The frequency-changer is followed by a 
three-stage video amplifier and a 75-ohm 
output attenuator; this consists of four sec­
tions of 2, 4, 6, and 8 dB respectively which 
can be individually switched into circuit to 
give a total attenuation of 20 dB in 2-dB 
steps. The output voltage from the final 
amplifier is sampled , rectified, and fed back 
as a.g.c. to a variable-mu buffer amplifier 
between the swept oscillator and the mi xer. 

MARKER PULSES 
The frequency-swept signal from the output 
amplifier is applied to the control grid of a 
heptode whose first and second grids are 
connected to a 5-Mc/s crystal-controlled 
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Using a large screen oscilloscope together with the TF 1099 Sweep Generator 
to display the transmission characteristic of a video band-pass filter. The size 
and clarity of c.r.t. presentation allow the user to take full advantage of the 

Sweep Generator pe1jormance for detailed response analysis. 

oscillatory circuit; the anode load consists 
of two resonant circuits, tuned to I and 2 
Mc/s respectively. Zero beats are produced 
as the sweep signal passes through each 
multiple of 5 Mcfs, and voltage maxima 
occur across the tuned circuits when the 
swept frequency differs by I or 2 Mc/s from 
the nearest crystal harmonic; thus marker 
signals are produced at 1-Mc/s intervals 
from I to 20 Mcfs. After rectification, the 
marker pulses are available at a separate 
outlet for use as a frequency scale on the 
c.r.o. ; the scale may take the form of 
brightening pulses on the display or, in the 
case of a double-beam oscilloscope, as de­
flection pulses on the second trace. The 
5-Mcfs pulses, being derived from zero beats, 
appear to flicker and are therefore immedi­
ately identifiable. 

DETECTOR PROBES 
Two probe units are provided for converting 
the frequency-swept video signal to a variable 
d.c. voltage which, after amplification in the 
main body of the instrument, is suitable for 
application to a c.r.o. One probe, wh ich 
includes a 75-ohm termination, is designed 
for connection to the output of the apparatus 
tmder test; the other provides a through 
connection to the input of the apparatus and 
samples the sweep signal at that point. Indi­
vidually, the outputs from the probes can be 
used to display the frequency response of the 
apparatus under test and the sweep generator 
respectively. For differential measurements 
the two outputs, which are of opposite 
polarity, are balanced in a differential mixer 
circuit ; any small deviation in response from 
level unbalances the mixer, and the resultant 
deflection on the c.r.o. can be measured 
with the highest discrimination. and with an 
accuracy that is independent of both the 
frequency response and output stability of 
the sweep generator. 

OSCILLOSCOPE 
The Marconi L.F. Oscilloscope, TF 1159, 
with its 17-inch screen , high resolution, and 
excellent frequency response, is ideally suited 
for displaying video responses in conjunction 
with the TF 1099; in the absence of this 
oscilloscope, which is fully described on 
page 65, any other high-grade c.r.o. may be 
employed. 

Any imperfections in the frequency re­
sponse of the particular oscilloscope chosen 
will, of course, detract from the accuracy of 
the Sweep Generator. Since this defect nor­
mally takes the form of a falling-off in low­
frequency response, a c.r.o . I. f. correction is 
fitted to the Sweep Generator ; by use of this 
control the falling response of the c.r.o. can 
be compensated for before making a mea­
surement. 

SPECIFICATION 

Frequency-swept output 
FREQUENCY RANGE: Lower limit locked to 
a frequency not exceeding 100 kc/s; upper 
limit continuously variable up to 20 Mc/s. 
ouTPUT LEVEL: Continuously variable from 
0 ·3 to 3 volts peak-to-peak by means of a 
switched attenuator covering 20 dB in 
2-dB steps and a continuous control with 
a range of 2 dB. Accuracy of level indica­
tion: ± 0 ·25 dB. The selected output level 
is held constant to within ± 0 ·I dB through­
out the sweep. 
OUTPUT IMPEDANCE : 75 ohms. 
HARMONIC DISTORTION: Less than 2 % at 
all frequencies . 

Time base 
REPETITION RATE: 50 to 60 cfs. Time base 
may be triggered internally from main 
supply or externally from 50- to 60-cfs 
sync pulses. 
OUTPUT FOR C.R.O. X DEFLECTION: 250 
volts max. 
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Frequency markers 
Marker pips at a nominal level of I volt 
peak are provided at 1-Mc/s intervals 
throughout the sweep frequency range; 
every 5th pip is crystal-controlled and is 
distinct in appearance. 

Detector probes 
Two probe units are supplied for detect­
ing the input and output signals of the 
apparatus under test : the input probe 
provides a through connection for the 
sweep signal; the output probe has a 
75-ohm terminating impedance. With the 
swept-signal output of the TF 1099 set to 
I volt, a differential voltage of approx. 
0·2 volt is produced by a change in 
response of 0 ·2 dB from level. 

Power supply 
200 to 250 volts, or 100 to 150 volts after 
adjusting internal links, 40 to 100 cfs; 140 
watts. Models supplied ready for imme­
diate I 00- to !50-volt use if specified at 
time of ordering. Fuses in both mains and 
h.t. circuits. 

Dimensions and weight 
Height Width Depth Weight 

TF 1099: 
13t in I9t in II in 53 lb 

(35 em) (50 em) (28 em) (24 kg) 
TF 1099/1: 

12;t in 19 in 10 in 38 lb 
(32 em) (48 em) (26 em) (I 7 kg) 

Accessories supplied 
Coaxial Free Plug, Type 83 ; for use with 
trigger input socket. 
Coaxial Output Lead, TM 4726/18; 6 feet 
long; Type 83 plug at each end; for use 
with sweep output socket. 
Input Probe Assembly, TM 5332; cable, 
6 feet long; Type 83 fixed socket for 
connection to sweep output lead; signal 
to unit under test available at Type 83 
fixed plug. 
Output Probe Assembly, TM 5331 ; cable, 
6 feet long ; Type 83 fixed plug for con­
nection to output of unit under test. 

Accessories available 
High-Impedance Probe, TM 5997; for 
measuring response of high-impedance 
circuits. Input impedance: 30 kn with 
4 fl.fl.F in shunt. Fitted with spear point 
and earthing clip for connection to out­
put of unit under test ; supplied complete 
with attached lead , 3 feet long. 

Marconi Instruments Ltd. 
St . Albans, Hertfordshire, England 



OSCILLATORS & ACCESSORIES 

Television Sweep Generator Types TF 1104 
and TF 1104/1 (V. H. F. Alignment Oscilloscope) 

~ Combined sweep generator and c.r .o. 

~ For v.h.f., i.f., and v.f. response analysis 

~ Sweep width variable up to 10 Mc/s 

~ Crystal-controlled frequency markers 

THE TF 1104 is designed primarily for fre­
quency response measurements on television 
and f.m. receivers operating in v.h.f. bands 
I, II, and Ill. 

It comprises a frequency-swept generator 
for connection to the input of the r.f., i.f., 
or video stages of the receiver, and a c.r.o. , 
synchronized with the sweep frequency, for 
viewing the receiver output. 

The TF JI04/l. an alternative model, is 
similar to the TF JI04 except that the r.f 
and i.f ranges are slightly modified to suit 
receivers operating in American bands. 

APPLICATIONS 
In addition to television response measure­
ment, the display can be used in applications 
such as the adjustment of discriminators in 
f.m . receivers and the matching of aerials to 
transmission lines. Internally-generated cali­
bration 'pips' can be superimposed on the 
display for precision tuning and bandwidth 
adjustments. 

The maximum output of 100 mY coupled 
with the high sensitivity of the Y amplifier 
enables the user to make direct tests on r.f. 
or i.f. tuned transformers, that is, without 
the need for them to be connected into 
receiver or amplifier circuits. 

By virtue of its wide range of time-base 
frequencies and its sensitive Y amplifier, the 
instrument can also be used as a conven­
tional oscilloscope. 

V.H.F., I.F., AND V.F. OUTPUTS 
Outputs covering the v.h.f. bands are 
delivered, via a piston attenuator, from a 
fundamental swept oscillator without the 
use of multipliers. I.F. or video outputs are 
obtained from the same outlet by switching 
a unity-gain mixer into circuit after the 
attenuator. The i.f. range is 10 to 40 Mc/s­
or 10 to 45 Mc/s on the ' /1' version-and 
the v.f. range is 5 kc/s to 10 Mcfs. 

CALIBRATION 
Marker 'pips' are derived from two alterna­
tive sources: a single 'pip' , corresponding 
to the operating frequency of a variable 
marker-oscillator, can be positioned on the 
trace by the frequency control of this oscil­
lator, or a series of 'pips' at intervals of0·5, 
1, or 5 Mc/s can be produced by a three­
frequency crystal-controlled oscillator. 

Relative amplitudes within the displayed 
response can be assessed from the c.r.t. 
graticule. A true base line for such amplitude 
measurements is provided by gating off the 
swept oscillator during the fly-back period. 

EXTERNAL DJSPLA Y 
If required , the screen display can be repro­
duced on an external oscilloscope ; for this 
purpose, the outputs from the X and Y 
amplifiers are made available at sockets on 
the front panel. 

56 

SPECIFICATION 
Frequency range 

R.F. RANGES: TF 1104; 41 to 68 Mc/s, 80 
to 110 Mc/s, and 150 to 216 Mc/s. i.e. 
covering British Bands I, II, and III. 
TF 1104/1; 50 to 75 Mc/s, 75 to 115 Mc/s, 
and 150 to 216 Mc fs, i.e., covering 
American Bands I, II, and III. 
I.F. RANGE: TF 1104; 10 to 40 Mc/s. TF 
1104/1; 10 to 45 Mcfs. 
V.F. RANG E: 5 kc/s to 10 Mc fs. 

Output 
RANGE: Nominally 100 f.LV to 100 mY 
e.m.f.; the output attenuator is continu­
ously variable and has an arbitrary 
numerical calibration. 
SOURCE IMPEDANCE: Nominally 50 ohms 
on the three r.f. ranges and 2·5 kQ on the 
i.f. and v.f. ranges. 

Sweep width 
Variable from 500 kc/s to 10 Mc/s. 

Calibrator 
A continuously-variable marker oscillator 
may be set to provide a 'pip' correspond­
ing to a known frequency at any point on 
the trace. A three-frequency crystal oscil­
lator provides markers at intervals of 5, 
1, and 0·5 Mcjs. 

Time base 
12 to 50 cjs for sweep-frequency displays; 
12 c/s to 10 kc/s for general oscilloscope 
use. 

Power supply 
200 to 250 volts, or 100 to 150 volts after 
adjusting internal link, 40 to 100 cfs; 55 
watts. Models supplied ready for imme­
diate 100- to 150-volt use if specified at 
time of ordering. Fuses in both mains and 
h. t. circuits. 

Dimensions and weight 
Height Width Depth Weight 
12t in 9 in 15in 26 lb 

(32 em) (22 · 5 em) (38 em) (II ·8 kg) 

Accessories supplied 
Two Coaxial Free Plugs, Belling-Lee Type 
L 734/P; for use with swept output andY 
input sockets. 
Two Wander Plugs, Belling-Lee Type 
L 378/4; for use with X and Y output 
sockets. 
Trimmer-Adjusting Tool, TB 27100. 

Marconi Instruments Ltd. 
St . A lbans, Hertfordshire, England 



OSCILLATORS & ACCESSORIES 

High Discrimination Oscillator Type TF 1168 
(Series) 

~ Frequency range: 90 to 110 kc/s 

~ 2 c/s discrimination at mid-band 

~ Crystal-standardized centre frequency 

~ For 2nd-i.f. alignment in h.f. 
communication receivers 

THE TF 1168 (Air Ministry Reference No. 
IOS/16549) offers exceptionally high discri­
mination tuning over the range 90 to 110 kc/s. 

APPLICATIONS 

It is specifically designed fo r use on h.f. 
communication receivers having a second 
i.f. of 100 kc/s, and forms a standard signal 
source of accurately known frequency and 
output level for general i.f. testing. Its 
primary function is precision alignment of 
a.f.c. and signal discriminator stages, but 
its excellent discrimination also makes it 
suitable for the measurement of crystal 
filter response in receivers and transmitter 
drive units. 

The TF 1168/1 and f2 are special versions 
with centre frequencies of 150 kc/s and 600 
kcfs respectively, instead of 100 kc/s. The 
tuning range is ± 10 kc/s for the TF 1168/1 
and ± 50 kc/s for the TF 1168/2 model. 

VARIABLE FREQUENCY 
OSCILLATOR 
The TF 1168 has three freq uency ranges, 
giving maximum variations of ± I 00 cfs, 

± I kc/s, and ± I 0 kc/s. respectively, relative 
to a centre frequency of 100 kc/s. The centre 
frequency can be standardized against an 
internallOO-kc/s crystal oscillator or against 
an external standard injected by way of a 
panel plug ; a magic-eye tuning indicator is 
used as the beat detector. 

Four variable capacitors, connected in 
parallel, form the tuning elements of the 
variable L-C oscillator; three of these serve 
as the wide, medium, and narrow range 
controls, while the fourth gives a means of 
bringing the centre frequency exactly to 
100 kc/s. The osci llator circuit is housed in 
a heavy-gauge brass compartment wh ich 
not only provides effective screening but, 
by virtue of its high thermal inertia, pro­
motes excellent frequency stability. 

OUTPUT ARRANGEMENTS 
Output is delivered via a source impedance 
of 75 ohms and is adjustable in 1-dB steps 
over a source e.m.f. range of + 26 to + 126 
dB relative to 1 1-' V ; there is also a continu­
ously variable control which can be used in 
conjunction with ± 1 dB calibration marks 
on the set-level meter to interpolate between 
the steps of the attenuator. 

The input to the attenuator is monitored 
by a crystal voltmeter. With the meter read­
ing standardized by means of the set-level 
control , the attenuator calibration is va lid 
at all settings. 
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SPECIFICATION for TF 1168 

Frequency 
Continuously adjustable up to ± I 0 kc/s. 
relative to a centre frequency of 100 kc/s. 
in three ranges as follows: 
0 to ± I 00 cfs, calibrated at 2-c/s intervals, 
0 to ± I kc/s, calibrated at 20-c/s intervals, 
0 to ± 10 kc/s. cal ibrated at200-c/s intervals. 

Calibration accuracy 
± I % of the maximum frequency swing 
on each range. 

Frequency stability 
Better than 0 ·01 % per hour after a 
warming-up period of 30 minutes. 

Output level 
Source e.m.f. continuously adjustable 
from + 26 to + 126 dBiJ.V, i.e. , 20 1-'V to 
2 volts. Adjustment is made in 10-dB and 
1-dB steps and by a continuous inter­
polating control. 

Output accuracy 
± 0·5 dB at any attenuator setting. 

Source impedance 
Nominally 75 ohms. 

Power supply 
200 to 250 volts, or I 00 to !50 volts after 
adjusting internal links, 40 to 100 cfs. 
Models supplied ready for immediate 
I 00- to !50-volt use if specified at time 
of ordering. Consumption approximately 
80 watts. 

Dimensions and weight 
Height WidTh 
m· in 27! in 

(32 em) (70 em) 

Accessories supplied 

Depth 
10! in 

(27 em) 

Weight 
88lb 

(40 kg) 

Two Coaxial Free Sockets, TypeZ 540155 ; 
for r.f. output and standardizing-signal 
input plugs. 
Mains Lead, TC 23305 ; 5 feet long. 

Marconi Instruments Ltd. 

St. A lbans, Hertfordshire, England 



A. F. Attenuator 

~ D.C. to 100 kc/s 

~ 0 to 105 dB continuously variable 

~ 600 ohms characteristic impedance 

THE MARCONI TF 338Cisa600-ohm attenu­
ator continuously variable over a range of 
105 dB ; although primarily intended for 
audio use, it has an acceptable performance 
up to 100 kc/s. It has a decibel scale which is 
virtually linear and affords a high order of 
discrimination. Basically, the unit is designed 
to work directly into an impedance of 600 
ohms ; but, as an added facility, there is an 
internal 600-ohm terminating resistor which 
can be switched into circuit if required. 

The TF 338C has the Air Ministry Ref. 
No. IOL/16559. 

APPLICATIONS 
This attenuator is immediately applicable to 
a wide variety oftelecommunication measur­
ing techniques. It is especially useful where 
an accurate level control is required for use 
with l.f. oscillators. Other important appli­
cations are measuring gain and frequency 
response of amplifiers, evaluating trans­
mission efficiency of transformers and filters, 
and generally extending the range and utility 
of other test equipment. 

STEPPED AND VA RIABLE SECTIONS 
The TF 338C divides naturally into two 
main sections. The first is a continuously 
variable section with a maximum attenua­
tion of 25 dB ; the second is an 80-dB section 
with four switch-selected 20-dB steps. 

The continuously variable section is similar 
in conception to a ladder network in which 
the series elements are wound on a common 
former , the design having the advantage that 
a linear scale of decibels is obtained with the 
use of only one sliding contact. The 20-dB 
steps following this section are of conven­
tional design and are controlled by a switch 
having additional guarding contacts to re­
duce the shunting effect of stray capacitance 
at high attenuations . 

INPUT AND OUTPUT IMPEDANCE 
The attenuator is not reversible. With the 
correct output termination, or a step-switch 
setting other than 0 dB, the input impedance 
is constant at 600 ohms over the greater part 
of the working range, that is, down to the 
4·5-dB setting, after which it falls steadily 
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Type TF 338C 

SPECIFICATION 

Attenuation 
RANGE: 0 to 105 dB. 
ACCURACY: ± 0·2 dB. 
FREQUENCY CHARACTERISTIC: Frequency 
errors are negligible in the audio frequency 
range. Using screened, low-capacitance 
external connections, the error does not 
exceed 10 % of the scale reading up to 
100 kc/s. 

Impedance 
INPUT: With correct output termination, 
600 ohms ± 2 % for attenuations greater 
than 4·5 dB. 
OUTPUT: For attenuations greater than 
25 dB, 600 ohms ± I %. When the step 
switch is set to 0, approximately J ,800 
ohms. 
TERMINATION: An internal 600-ohm ter­
minating resistor may be switched into 
circuit when required . 

Loading capacity 
MAXIMUM INPUT: 2 watts. 

Dimensions and weight 
Height Width 

8 in 10! in 
(20 em) (26 em) 

Depth 
6! in 

(16·5 em) 

Weight 
9lb 

(4 kg) 

dropping by about 25 % when the instrument 
is set to zero. 

The output impedance is constant at 600 
ohms for attenuations above 25 dB, increas­

. ing to about 1,800 ohms at zero attenuation. 
With the terminating resistor switched into 
circuit, and the instrument set to zero 
attenuation, the terminating resistor is in 
parallel with the resistance of the continu­
ously variable section of the attenuator. 

CONSTRUCTION 
The internal elements are screened from 
external fields by an alloy case of modern 
design. Fitted with a flexible carrying handle, 
the case has a recessed front panel which 
affords protection to the controls. 

Marconi Instruments Ltd. 
St. Albans, Hertfordshire, England 
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R. F. Attenuator 

D.C. to 150 Mc/s 7074 

1 dB steps 

75 or 50 ohms impedance 

Double-screened construction 

THESE four r.f. attenuators are variable in 
1-dB steps from 0 to 100 dB; they offer a 
choice of 75 or 50 ohms impedance, with or 
without terminating resistors. 

Direct reading without the use of correc­
tion charts, they have a basic construction 
giving an exceptionally flat frequency charac­
teristic ; they are almost as accurate and easy 
to use at v.h.f. as they are at d.c. Using the 
full I 00 dB at I 00 Mc/s, the maximum error 
does not exceed 0·6 dB; even at 150 M~.:j s, 

they have a most acceptable performance. 
Conceived and designed as separate pieces 
of apparatus for general-purpose use, each 
Attenuator is an instrument in its own right 
- not just a component which must be built 
on to the equipment with which it is to be 
employed. The Attentuators a re housed in 
modern Marconi-style cases which are at 
once functional, distinctive, and pleasing in 
appearance. 

The TF 1073A has a characteristic impe­
danceof75 ohms; the TF 1073A/ I , 50 ohms. 
Input powers up to a maximum of0·25 watt 
may be applied to the Attenuators. This 
represents a level of over 4 volts r.m.s. at 
75 ohms. 

The TF i073A /2S and A /3S are alternative 
75- and 50-ohm versions developed primarily 
for military use. They are fitted with a quick­
release cover to protect the front panel when 
not in use. Electrically, they differ from the 

A and A /i models in having individually 
switched series-input and shunt-output termi­
nating resistors. 

The A /2S model has the Joint-Service 
Reference No. CT 42i. 

APPLICATIONS 

These attenuators allow accurately known 
changes of output to be obtained from 
video or r.f. oscillators. They can be used 
in measuring amplifier gain, transmission 
loss of networks, frequency response of 
filters, power-level tests on transmitters and 
generally extending the usefulness of other 
test equipment. 

PRECiSiON NETWORKS 
Two separate sections in cascade form the 
basis of the Attenuator. The first section 
has an attenuation range of 80 dB in 20-dB 
steps; the second has a range of 20 dB in 
independent 1-dB steps, only one network 
being in circuit for any given switch position. 
Resistive networks of high accuracy are 
employed in both sections and careful design 
has resulted in a constancy of characteristic 
impedance combined with accurate attenu­
ation at v.h.f. At minimum attenuation the 
sections are switched to positions where a 
direct through connection is obtained with 
no shunt loading. 

The two attenuating sections are enclosed 
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Type TF 1073A (Series) 

within separate screening boxes contained in 
the outer case. The networks of both sections 
are switched so that clockwise rotation of 
the control knobs produces a decrease in 
attenuation, i.e. a n increase in output ; in this 
respect the controls function in a similar 
manner to those normally found on the 
attenuators of signal generators. At the fully 
clockwise position of the switches, all the 
attenuating networks are completely with­
drawn from circuit, leaving a direct connec­
tion between the input and output plugs ; 
this condition presents an insertion Joss 
which is low at v.h.f. and becomes virtually 
zero at lower frequencies. 

SPECIFICATION 

Attenuation range 
100 dB, in 1-dB steps. Provided by coarse 
and fine controls ; one giving 80 dB in 
20-dB steps; the other giving 20 dB in 
1-dB steps. 

Frequency range 
0 to 100 Mc/s; usable to 150 Mc/s with 
reduced accuracy. 

Characteristic impedance 
TF 1073A and A/2S : 75 ohms. 
TF 1073A/ I and A/3S : 50 ohms. 
TF 1073A/2S and A/3S have individually 
switched series-input and shunt-output 
terminating resistors equal in value to the 
characteristic impedance. 

Accuracy at 100 Mc/s 
Each step of the coarse section introduces 
20 dB ± 0·2 dB, but the cumulative error 
due to these steps never exceeds _1_ 0·5 dB. 
Each step of the fine section is independent 
and introduces the nominal attenuation 
± 0·2dB. 

Power input 
Inputs up to a maximum of 0·25 watt can 
be applied. 

Dimensions and weight 
Height Width 

8in IOtin 
(20 ·5 em) (26 ·5 em) 

Accessories supplied 

Depth 
7in 

(18 em) 

Weight 
7tlb 

(3-4 kg) 

TF 1073A and A/1: Two Coaxial Free 
Plugs, Type BNC. 
TF 1073A/2S and A/3S : Two Coaxial 
Free Sockets , Joint-Service Style SR4G. 
Free plugs and sockets are suitable for 
use with double-screened coaxial cable. 

Marconi Instruments Ltd. 

St. Albans, Hertfordshire, England 



LEADS · 

7581 

BNC Plu, 

7581 /1 BNC Plug 

F & E Plug 

7581 /2 F & E Plug 

Pye Miniatur~ Socket 

7581 /3 Belling-Lee Plug 

Pye Miniature Socket 

7581 /4 F & E Sockec 

Battery Lead 

: j 

7581 /9 & 10 

Signal Generators, Noise Generators, and OsciUators 

ACCESSORIES 
TYPE 

TM 4S24 

TM 4726/ 12 

TM 4S24/ I 

TM 4969 

TM 4726/ 136 

TM 4726/ 11 

TM 4726/6 

TM 509S 

TM 509S/3 

TM6122 
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IMPEDANCE 

50 n 

50 n 

50 n 

50 n 

75 n 

52 n 

70 n 

75 n 

75 n 

LENGTH 

36 in 

36 in 

54 in 

42 in 

36 in 

36in 

60 in 

36in 

36in 

72 in 

FOR USE WITH 

TF 1066B TF SOlD (Series) 

TF 1060, TF 1145, TF 105S 

TF SOlD (Series) 

TF 1064A (Series) 

TF 1370 

TF 1106/2 & /3 

TF 1106 & /1 

TF SOIA/ I 

TF SOIA/ I 

TF 144H 



MATCHING UNITS 

TM 4916 

7581 / 21 
TM 5569 

.----- ---- ----------. 
I I 

~~ 
.., 

I ...... .., 
r ...... .., 

CT 1~01\ ...!... 

' 
20on 6o 

..J.... 1 1 

.., 

...... .., 

...... 
-,--

on 

L------------r--~ E 

Circuit TM 6221 

ATTENUATOR PADS 

TM 5552 

7581 /5 TM 4919 

D.C. ISOLATING UNITS 

4 0 1\ 
100 pf 

1------jJ-- ---.... AE 

I OJ\ 

L--~------------· 
Ci rcuit T M 6123 

COAXIAL FUSE 

CRYSTALS 

7633 

Signal Generators, Noise Generators, and Oscillators 

ACCESSORIES 
TYPE IMPEDANCE CONNECTORS FOR USE WITH 

TM 5569 50- 75 n BNC Plug ( TF I 064A -/2 
Belling-Lee Plug LTF 144H 

TM 4918 50-75 n N Socket ( TF 1066B 
Bell ing-Lee Plug LTF 80 ID (Series) 

TM 4916 50-300 n N Socket ( TF 1066B 
Balanced Solder Tags LTF SOlD (Series) 

N Socket 
TM 5549 50-75 n Plessey Major TF 80ID (Series) 

CZ71060 Plug 

N Socket 
TM 5548 50- 75 n Burndept TF 80ID (Series) 

PR4D Plug 

TM 6221 75- 600/200/ 150 n BNC Socket TF 1370 

TYPE 

TM 5552 

TM4919 

TM 4919/ 1 

TM 5573 
TM 5573/ 1 

TM 5554 

TM 6464 

TM6123 

TM 4917 

TM 5753 

Rating 
l nsertion Loss 
Y.S.W.R . 

Connectors 
Fuse 

D imensions 

Balanced Screw Terminals 

ATTENUATION 

AND IMPEDAN CE CONNECTORS FOR USE WITH 

20 dB, 75 n BNC TF 995A (Series) 

20 dB, 50 n N ( TF 1066B 
LTF 801D (Series) 

6 dB, 50 n N (TF 1066B 
LTF 80ID (Series) 

20 dB, 50 n BNC TF 1064A -/2 
6 dB, 50 n BNC TF 1064A -/2 

10 dB, 50 n N ( TF 1060 
LTF 1145 

40 dB, 75 n in , BNC TF 1370 
75 and 5 n out 

A composite dummy aerial and d.c. isolating unit for use with 
TF 144H. Assists general receiver testing and allows the 
Generator to be used on circuits at d .c. potentials up to 350 volts. 

For use with TF 1066B and TF 801D (Series). Allows the 
Generator to be used for testing circuits at d.c . potentials up to 
300 volts. 

For use with TF 1066B and TF 801D (Series). Prevents damage 
to the Signal Generator attenuator through accidental applica­
tion of r.f. or h.t. power to the circuit under test. Particularly 
useful in transmitter/ receiver testing. 
0 ·4 watt. 
Nominally 0· 5 dB. 
1 · 35 or less when terminated with a matched 50-ohm load. I · 6 
or less when terminated with Generator attenuator via 20 dB 
PadTM 491 9. 
Type N . 
-h; amp. Littelfuse Cat . No. 361.062. 
I 0 spares a re supplied. 
Length 4 ~ in ; dia. ·R in. 

M.W.T . Type QO 1655 (Series) , B7G based, for i.f. oscillator in TF 1064A. 

M.W.T. Type QO 1670 (Series), mini ature 2-pin , for i.f. oscillator in 
TF 1064A/2. 
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I.F. LEVEL CONTROL UNIT 

7581 /7 

A.F. MONITOR & ATTENUATOR 

7581 /8 TM 5567 

1-kc/s BAND PASS FILTER 
r--------- -----------------, 
I 

Y,~ ... ==...,=r>'=-..--____,~~:=-- o/p 

I 

' ' ' I 
' L---------------------

Circuit TM 6222 

HIGH-IMPEDANCE PROBE 

~~;-1-~-i-~-l_ _____ ~ 
•,'4~~ 

.......... ~-- - -- ---------- __ _: 

Circuit TM 6222 

DIRECTIVE FEED ASSEMBLIES 

7632 TM 41290 

Signal Generators, Noise Generators, and Oscillators 

ACCESSORIES 

TM 5570 

TM 5567 

TM 6222 

TM 5997 

TM 4129D 

For use with TF I 064A -/2 to reduce i.f. output; consists of a 
variable potentiometer in a small metal case fitted with BNC 
connectors. 

For use with TF 1064A. Consists of an a.c. voltmeter shunted 
by a I 0: I potentiometer, with two input terminals and three 
output terminals giving the full voltage shown on the meter or 
one-tenth. 

For use with TF 1370. Provides a very low distortion output at 
I kc/s. BNC input socket, screw terminals for output. 

For use with TF 1099 -/ 1 when measuring response of high­
impedance circuits. Input impedance: 30 kO with 4 !-'1-'F in 
shunt. Fitted with spear point and earthing clip for connection 
to output of unit under test ; supplied with 3 ft lead . 

For use with TF 890A/ l . Each assembly, when inserted in the 
main waveguide run of the radar installation, allows a fraction 
of the forward or return power in the waveguide to be passed 
to the Test Set; alternatively it enables signals from the Test 
Set to be fed to the radar installation. 

For insertion in installations employing waveguide of internal 
size 0 ·9 x 0 ·4 inch, with American JAN Type UG-39/U square 
"bolted" couplings. 

TM 4129 B/ I M For 1 · 0 x 0· 5 inch waveguide, with Admiralty pin-locating 
couplings. 
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