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Summarz

This. note describes a capturgd Transmitter Type T-106 wi

particular reference to. itsg operating frequsncy and tuning ra

So far as could be ascertained, 125 megacycles per second is .

spot frequency with a possibility of adjustment to give a sli

! greater frequency if required. The peak power output was fo
+ to be of the order of 15 to 20 K.W. . N
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i. Introduction
.. .The object ‘of this investigation was to determine the
frequency and tuning range of the Treya Transmitter, Te106:

‘This information had been requested by Aly Ministry A.D.I. (8¢

The transmitter: described in this roport was captured int
in North Africa, no damage having been inflicted by the enemy.
Iwo spare T.S.41 oscillator valves were algo captured with, the
"~ squipment éqd wore used in the.tests. (see Refersnce 1)
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2. Decscription of Tranamitter

The transmitter cOﬁéiéﬁli‘ thr ”igﬁBQable units in a
weather proof metal case. The three units are:=

1

saown in .Fig 3,

The R.F. power oscillator unit, T.U.100, shown in Fig.2.
The oscillator valves filament supply and high voltage
smoothing unit, T.N.100. ) '

The physical arrangement._of thesge nnits in the
transmitter casing is picturcd in Fig.4.

The modulator unit, Tis.102,

- 2.1 Modulator Type T.S5.102

The-T.5, 102 Modulator Unit consists of two R.S.391 ‘
< pontodes ‘and dan S.T.V.280/40'Stabilovolt in a self-containecd
bias supply. Referring to Diagran 9029-E the action of the

< modulator ig ag follows:- - :

A 500 ¢/s. tone at 17 volts R.M.S. ig applied o the
primary of a step~up transformer, the secondary of which is
permanently tuned to thc tone freguency. The voltage at- -
the secondary is of the order of 1,550 volts peaketo=pcak.
This voltage is applicd, through o §0K. rgsistor, to the
grid of V-124. This valve and V=125 areé bhoth biased
negatively at 220 volts. The action of V-124 ig to aguare
off the sine wave input, -the screen 'voltage being at a low
potential, (130V) presumably to shorten the grid base in
order t0. 2ssist in the squaring action.” .

The anodc load of V~124 consists of ‘an iron cored coil,
122, which produccs a gharply. differcentiated wave form at
the anode as shown in Diagram 9028~B Fig.D. This
differentiated wave is applied to the grid of V-125'which  is
bilasscd at approximately cut-off. The positive pulses causge
V~125 to conduct momentarily, suddenly cutting off the valve
again. ag the. pulsc goes negative. 'This action causes a

- - Jarge positive subge in the iron cored coil (123) in the

anode circult, (see diagram 9028-B Fig.E). This large
poaitive surge is of 'the order of 2,500 volts and is used .
to.lift the ‘standing - 2 K,V. bias on the K.F, ozcillator
grids. =~ This modulation pulsc is approximately 8-9 Aecs.
wide at the basc and is roughly triangular in shape;
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2.3 Power Unit Typo T.N.100 .

fhe supply unit T.N.100, is merdiyﬂatlo.é-volt filament
supply transformer for the T.8.41'5, and additional
filtering forthe 8 K.V. H.T. supply. .

-

3. Tests on Transmitter

3.1 In testing the transmitteér 3 B.F.O. and three stages

of ampiification werc used to supply the 500 ¢/s. tone to

- the modulator. - Using one of the TeS441's found: in the
set and replacing the other valvé, {which was-faulty owing
to broken filament supporbs) with one of the spares, the
transmitter was found to osecillate at 125”Mc/s. Thig: does
not. necessarily signify that the transmitter -was being used
on this ‘spot frequency when captured, since a lamp: load was
used in this test and the aerial coupling condenser was
adjusted to match the load to thé oagcillator. With a .
differcnt load, the frequencéy would be slightly. altered in.
matchiing this new load. Also, as stated Previously, one ..
‘of the oscillator valves was changed which has a decided

- effect on the frequeney. R v , :

i :3%2 The frequency test on the transmitter was made using
all possible combinations of the four gvailable TeS.41
valveas. The frequency wasg measured at the high end of
the band with the anode lecher bar as .short as. posgible,
(Fig.5) and’ at thé low ond of the band with the: lecher bar

extended (Figs6).  The rosults are as_follows:~

T. 8. 2 Valves UENCy . i, megacyoles

Freq

o *Co‘mbination E 3 .. Loweg [ Range Mo/

i —— ] - R e A

j 122 L 125.5 | 121.1 | . 4.4

j 12 t126.1 | 122.0 | 4.1
5~ 4 ! 127.2 7 123,1 & 4,1

! 2 -4 -126.5. | 122.3 | 4.0

! 2 -5 1 126.8 | 122.3 | 4.5

1-5 l126.9  © 122.0 . 4.9

.. From these results it is'apparéptfﬁhat only‘a small
band of -approximately 4.5 Mc/s. can be tuned using the

/available
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available lecher bar. Referring to Fig.6, it can be seen N
hat the physical arrangement of the adjustable lecher bar IZﬁi
iz such as to make it impracticable to tune the lower :
frequencies,  since the lecher bar and the choke in the H.T. ‘
lead dangerously apprcach the earthed chassis. Also,
from the mechanical arrangement of this choke it can be |
agsumed that the oscillator was not designed to cover a |
band sven as wide as the 4.5 lic. band obtained on tost.
By varying the acrial load 2 frequency as high as 128.3 ‘
¥Me/ss was obbtained using the valve combination 5 = 4.
The minimum frequency measurcd was 121l.1 Me/ s . using
valve combination 1 - 2,

4. Conclusions ‘

From the foregoing tests it can be assumed that the
Freya Transmitter in this case wos designed to be used
on 2 spot freguency of say 125 #c/s., the oscillator
tuning being only a fine adjustment of frequency to .
compengate for nonweuniform valve characteristics and
slight variations in asrial loads. It must not be
overtooked, howcver, that there is a posgsibility of
gubstituting o shorter anode lecher bar and slightly
different HeT. choke arrangement, thercby obtaining a
higher freoquency band, bubt so far therc is no evidence
that this has been atiempted.

5. Reference

R.4.8, Technical Note No.157 (E,4,M.No.1ll) "Examination
of German Valves used in Ground Rador Equipmont®.

6. List of Photographs and Diagroms attached to this Note

Fig.l Output Waveform demodulatcd R.F.Pulse ) Negative No.
T 2 QOgcillator Unit TULl00 removed from case) 49237 ’

" 3 Modulator Unit TS102 )} Negative No.
" 4 complete Transmitter with front covers) 49238 |
romoved ;
" 5 Qmcillatore-anode lecher short ) Negetive Yo,
% 6 Oscillator=anode lechcr extended) : 49239
Modulator ¥Waveforms - Ding.No.9028-B
Modulator Circuit Diagram Diag.No.2029-B

Cacillator Circuit Diagram - Ding.No.9030=-B |
Powor Unit Circuilt & Wiring Diagram w- Diag.No.2033-8 |
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FIG.. OUTPUT WAVEFORM DEMODULATED RF PULSE

FIQ? OSCILLATOR UNIT TU.I00-REMOVED FROM CASE.
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FIG.5. OSCILLATOR — ANODE LECHER SHORT.

" NOTE POSITION OF



