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SUMMARY

This note describes the construction and coorstion of the 80 cm.

) 2375 Mes/sec} trangmitter of the GuB.itie Coast Watcher installation

"seetakt"). The transmitter is housed in a weatherproof box measuring
about 4 feet high by 20 inches wide by 15 inche decp and 1s normally
mounted udj:cent to the arrav it serves. The tronsmitter and built-in
modulator are simple in design and derive their H.T. supplies from
another units The pulses gencrated wae 2 microscoonds wide with o res
currence frequency of 500 pur sccond but the output power is only of
the order of 15 KW,
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24

‘partment beers plug sockets and fixing v

The work on this transmitter formed part of a programme of the recon-
struction and installation at a2 suitable site, of a comolete G.E,M, Al
Coast Watcher Installation, (See rofsrence 6.1.) Unlike many other
items, the transmitter had almost completely escaped injury and was
found with its two oseillator yalives intact. The only part missing
was the sir cocler or "(unlguut", which of the cloved circuit
types A conventional fan blower, drowing dircet from outside air,

hes been substituted.

One of the valves found in the oscillator scction proved to be soft
on test znd was submitted to Messrs. Stondard Telephones and Cables
Valve Section, who have produced six copies of it, which do not
greatly differ in characteristics from the remeining sound valve
end these have been used in the tests and in the final installation
of the apparatus as part of a complete stotion. Apart from this, the
transmitter is in exactly the same state as that in which it was ~
used by the enemy prior to caphburc.

Description of Transmitter (Figel)

The trensmitter is contained in a weather-proof box intended to

be fixed to t ¢ supports of the tranmmitting acrial and consists |
of modulator and cseillator ssctions only,being fod from the main

powee pack of the station. A closed circuit air cooler, "Kuhlgerath
is mounted on top of the case.

The transiitter works on a frequency of 375 megecycles giving
epprex,1s K.V, pulses about 2 micro seconds long at a recurrence
frequency of 500 per sccond and drewing 5 to 6 mA at 8000 volts HeTe
supply and 2000 volts bias.

The top portion of the case is devotud to the oscillator unit T.U,
106 which slides on insulated runners and plugs into the sockets
'O (Fige7) Its aerial connectio alss olug inte straight rods
passing through a porcelein dicphragm in the back of the box,

(Fig 4) thus ovoiding pedance ontinuitics duc to complicated
wiring, in fact the T.U. 106 i&' dituit s than o foot from the
aerial array it scrves. The uwpper right rner of this com-

e unit which has
not come to hand and which is wot refcrred to in any availsble
documentse As the front cover is fitted wi . glass window and

a control spindle ot this place, it ig thought that the missing unit
may have been a wavemcter, The safoty resistancs 1795 (Fig.?) of
50000 ohms is mounted at the tcp of the compactment at the back

so as to be cooled by the air blast provided by the "Kuhlgerht"
mounted on the top of the unite This is all the apparatusefound in
the top compartment. The bottom compartment, containg the modulator
unit T.S. 103 (Fig 2) and the filament tranaformer unit T.N. 103,
both of which are removable and alse the filanent rheostat 182
(mounted below T.8. 103) and the E.H.T. bloeder chein 176 to 181

mounted below the upper compartment. All connections from both

terminal strip of
zin insulators in the

compartments are collected onto & sixteen wa
substantial construction and a pair of por
bottom of this compartment.
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The wholc apparatus stands on o hollow sub~basc also provided with
a terminal strip and insulators, which are conncctod straight through
to these in the lower compartments of the trunsmitter itself and also
to the threc plugs, HeE,F on tie right hand side of the sub-basee It
is difficult to see the object of this, us the mochenical fixing of
sub~base to transmitter does not correspond to the division of the wir=
ing by the tag boards.

4 comprehensive interlocking circuit betweun point 3, plug H and
point 8, plug E, is provided and is not comploted until ail the threc
plugs arc in placc and both top and bottom doors axe shut.

241 hoduletor Unit, T.8. 103 (Fig.2.)

This i an extremely compsct unit, almost in the shape of o cube
and plugs into the cebinet on the right hand side o1 the lower com-
partment. When it is in plece, only the two valves cnd the cdgewlse
reading ndlliameter 143 and its control switch are seun. The push
button at bottom left, is a cateh which must be pressed to:free the unit
to pull it out. Inside, the most noteworthy features arc the anode
inductance coils 122 and 123 (Fig 8) which arc sulf contained units,
whose anode ends come through the tops of the siuninium cans via a
porgelain bushing adequate to bear the very high voltage developed
in operations Coil 122 is wound on a scction:d bobbin with an ordinary
transformed lamination core while coil 123 is wound on an open porcelaln
care of mny sections which stends vertically in the middle of the can.

The unit produces its own ,ri. bing cnd filement current, but is
fed with 580 volt H.T. current fres tic main power pack of the station.
It does not consume any HeTe current un the 500 cyecle imput is
present.

]

Princiole of operation (soe Figs. B and 11)

The prid bias is starilised at 210 volts witich dous not permit
the flow of current in eit cr valve in whe ob of 500 crele inpute
This input is @ balance¥ 17 wvolts, spplicd to rals 810 and 811,,
the input impedance between which was designed to be 150 ohmse Transforher
121, whosc secondary is loaded by condunsers 14D, and 146, and rosise
tance 147, raises the 500 cycle volbtagu to 450 volits RuMe S. which is
sufficient to overcome the bias on velve 124 for about hall of a cycie,

excessive grid current being prevented by the prid stopper 132 of
50000 ohms. At the end of the conducting regime, thu veive 124 is cub
off somewhat rapidly and a sharp voltoe peak developed 2cross the
coil 122 (Fige8)e This peak, which iz positive zoing, passes the con-
denser 129 of 0,005 MF cepacity aud, sing the potential of the

grid of valve 125, allows the gradunl prowth of = current in coil 123 «
Owing to the short time constant of condenspr 129 and the 2000C ohm
resistance, the grid of valve 125 repidly rdoovers its steady potential
and the energy stored in coil 123 during the time that the valve was
conducting now expends itself in the production of & short peak whose
length and amplitude depend on ths constants of Ghe anode circuit of
valx)ze 125 (and on the load imposed by the tronsaltter when thig is in
NIC}e

It will be seen that the flow of H.T. currerst is entirely depend=
ent on the existence of adequate 500 cycle input and the rilliomcter
14,3 can be switched either into the anode of the first valve or the
screen of the second, to ¢bsorve suiteble conditionse The perrissible
vayiation is marked on the scalc, but ne adgustmemts to the circuit
other than velve replacescnt is possibles
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The outstanding feature in this design is the simplicity of the
circuit allowing the pulse to be produced from a sine wave by the
employment of only two valves, but it has many disadvantagese. Perhaps
the worst of thesec is that there is no shaping of the pulse or control
of its width, the pulse shape. being determined once for all by the com=
ponents in the anode circuit of the last valve zod being of wmore or less
triangular shupe. This last consideration cennct fail %o influence the
design of the transmitter which mast be such as’ to start oscillating at
a grid voltoge considerably below that of the modulation peak and
preferably such as to drive a heavy grid current .n opposition to the
moduletion pulsc snd keep within limite the further rise in oscillator
grid voltage which the sharp peak might occusion (a safety spark gap
ig fitted in the oscillator).

The whole feasibility of this schome of obtuining short pulses
at high voltage depends absolutely on the usc of pentodes with o high
magnification combined with a substantlal independence of anode current
with enode voltage, for if the rise of anode voltage broyght cbout by the
ection of the circuit tended to incrcasu the anode current, no practic~
able grid swing would be able to produce cut-off cnd the scheme would
faile One bad effect of operating under these conditions is that the
anode voltage when the valve is conducting cannot be very low and con=- °
sequently the first valves anode, which has to carry apprecisble current
during nwarly half the cycle, gets extremely hote The same trouble is
not encountersd in the second valve, which is only active for a vuIry
small fraction of the cycle and may, besides, have a fair anode
efficiency.

Onc intcresting feature brought out during tusts was the lisbility
of the output vaive to cause flagh over, both ingide the valve and at
the leads from coil 123 and this may have led to the decision to place
the milliameter in the screen rather thin the snode of this valve in
order to reduce the risk of injury to the meter.

British type V.T. 60 velves heve boen successfully used in this
unit, the cnly modification needed beine to raise the screen voltage
of the first valve from 70 volts (steb

¢

{Tised) to 120 voltse. WavoForms
were obtained identical with those from the Teleiunkoen 1S 50 valves in
the original oquipment, (sec refersnce) but the first anode showed
faint signg of redness, '

2.2, Oscillobor Unit ToUs 106 (Figse 3, b, and 2)

This unit is a simple push pull cscillator using a larger version
of the wcll known "door knob tubos", namely Gol. M. A, T.8.6 valves. (The
left hand valve in Fig 3 is a type T8 6. The rizht hand one is a
British copy)The type of oscillator cirouit is thet in which the grids
are connected by a conductor of the least possible inductance, while
the filoment leads are approximately tuned to the working frequency.

T4 will be scen from the photographs srd circuit diagrem that the
filement losds are in the form of the lotter J and spring from capacity
plates separated from the chessis by thin presepahn and therefore at

R.F. earth potentiale The two filaments are in series and consume 31

amps at 2 volts each. Small choke coils are found between the copacity
plates mentioned and the Lde input Plugse | : .

The snode ecircuit inductonce consists of an arch of silver plated

metal to which is varisbly coupled a short circuited loop, which is the
frequency control and the only tuning contrel in the whole transmittere’

wlym
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4 short wire loop, coupled to the anocde inductance, ends directly on

two plugs carried in a porcelain dise, which corresponds with a similar
arrangement passing through the back of the cabinet thus forming an
ideal means of comnecting to the nerial. Huowever there is no means of
tuning or varying its coupling. The anode, azerial and tuning loops '»
constitute betwecn them the main R.F. circuits of the transmitter and are
mounted between and above the two G.E.i. 4. T.5.6. valves. The cooling *
air current from the "Kuhlgerat" is split by this structure and divided
between the two valves, whence it circulsates round the top compartment
of the transmittor before being again drown into the "Kuhlgerat" and
recooled. This arrangement is necessary becausc the trensmitter is
intcnded for outdoor operation and in some situaticns, e.g. deserts,

an open cooling system would result in the introduction of sand, insects,
ete.

The chassis of the escillator unit runs on insuloted rails and the
single securing screw is also insuleted, so that the only connection
to earth is vic the plug U5. This plug is directly connceted to the
chessis by being supported on a metal pillir but the socket in which it
plugs is only connected to the general carth of the cabinet by a long lead
going right down to the tag strips at the very bottom of the esbinct. The
reason for this is not known.

Matching the transmitter into 2 amall strip lLoap with the aid of a
stub, a mean power of about 15 watts wes obtained with 5 to 6 mA con-
sunption at 8000 volts, giving approx. 15 K.W. peak powor with a recury-
ence of 500 per second and pulse width of sbout 2 microsceonds.

2.3 "Wetzteil" Unit, T.N. 103 (Figs. 5, 6 rnd 10,

Unit T.N.103 is called by the enemy "Netzteil" (literally "feed
unit") and carrics the filament transformer and the two E.H.T. smoothing
condensers. An ammeter marked at 31 .4, the correct filsment current is
provided on the face of this unit, but the rilament rheostat, in the
woins supply to the unit, is mounted in the cobinet itself, just out of
sight, beneath the modulator unit and to the right of unit T.N.103.

The purpose of the small 0.02 condenser togother with the 50000 ohm
resistance in the cabinet seems to be te liuit the destructive effect of
any flash over in the valves of the oscillitor unit, an accident very
likely to happen owing to the poor shope of the modulator pulse. It is
in this unit that the oscillator HeT. circuii is cuupleted to earth via
terminel N6 and the cabinet wiring. :

Porformance of Transmitter

The transmitter as a whole appears tc¢ give o fuirly good pulse
shape. The meon power is about 15 wetts fov an H.T. consunption of
5 to 6 mh at 8000 volts giving an efficiency of about 35%. With regard
to the valves, as there is only one good enuny velve cxtant, no tests
have been made upon it, dbut it may be said thet the British copies,
which were exhausted by means of a "getter", while the criginals were
pumped hard, werec able to dissipate 200 watis each on the anode without
distress. The "Kuhlger&t" cooling systaa ~wpears to be intended to
allow the transnitter to be hermetically scaled rather than to form
an air cooling system for the valves, whose anodes, in any case it cannot
reach.

Comparison with Freya (see Refercnce 6.2,

This apporstus presents many points of similarity with she Freya trons-
mitter, especially as regards Modulator and "Netzteil" units, but
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there is no interchangeability of any of the parts. Extermally the most
striking change consists in the provision of a subbesc to the whole
structure, instead of mounting the thrce supply sockets on the side

of the cobinct itself.

In the oseillator section, the most importont change is that the
filaments arc connccted in serics insteud of in parnllel and thelr
tuning is fixed. (The Freys had verisbic tuning of the filaments). In
consequence of this, the filaments are run af constant current instead
of constant voltage and an smmcter has ned to be sdded to the "Netzteil".

The vorishle condenser across the scrial fecders has been omitted
in the present transaitter thus lcaving only & single RF control, nuaely
inductgne: of ancode lines.

In the moduletor unit, smaller valves have beon adopted (L850
instead of ES391) but the circuit wnd even the corponent values
remain the scme except that the screen voltege of the first valve is
now stabilised at 70 volts by means of the spars Stabilovolt sectiony
and the milljumecter ewamp resistance (141) has buen reduced to cope
with the smaller curxent involved.

Conclusionse

This tronsmitter is chicfly remarkeble for its simplicity of op-
eration and sbsence of adjustments, but the cutput is very low compared
to British practices. The modulator, producing the I insd modulating
pulse from the mester sine weve in only two stagcs, is ospecially
worthy of notice, but the foma of the output pulse of this modulation
is fer from idcal ond it must be romerbored that the R.F. pulse con=
trelled by it is only of the order of 15 KW, The working conditions of
at least the Ffirst valve arc also sumewhat arduiuse

The only tuning adjustment in the whole transmitter is that of
the tuning lcop in the oscillator chassis ond no other adjustment is
possible ae the filament current, hoving to be preset $o a mariz on
the ammetcr scale, cannot be considered as an ad justnent. Tt appears
that the +ransmittdr is intended for a single fixed wevelength and
the adjustment provided is merely to cneble it to he kept to this
frequency wfter chonge of valves. This would recount for the absence
of eouplinz snd tyning adjustment for sho acrial, as all aerisls would
be made to dimensions in the hope thet their electrical values would
be sufficiently alike to rinder wd ustment unnecessary. A sratifying
festure of tha test so far made is the fact that British valves con
be substituel far the uriginal Germen ones without change in werfomance
and the apparatus con thus be kept in usc indefinitely. The HoT» and
G.B. supplics now in use are derived frum a power pack constructed at
R.A.E. for this purposes
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sppendix, Part List.

Pronsmitter Unit T (including umits T.S. 103, T.U. 106 and T.N. 103)

ligv

182
175
176
177
178
179
180
181

Components

Varisble Resistuance
Vitreous Resistance
Hesistance
Resistance
Resistance
Resistance
Heslstance
Resistance

Unit TeS. 103,

120 .
121
122
123
12
125
126
127
128
129
130
131
132
133
13l
136
137
138
139
140
141
142
143
14,
145
146
147
148
149
150
151
152
153
151,
155
156
157
158

Mains Transformer
Resonance Transformer
Choke coil

Cheke coil

Peritode valve
Pentode valve

Metal Rectifier
Metal Rectifier
Multiple Condenser
Condenser

High Tensicn Condenscr
High Tension Condenser
Resistance

Vitreous Resistance
Vitreous Resisteonce
Vitreous Resistance
Vitreous HResistance
Vitreous Resistance
Resistance
Resistance
esistence

3 way switch
Milliesmeter
Condenser
Condenser
Condenser
Resistancs
Vitreous Resistance
Vitreous Resistance
Resistance
Vitreous Resistance
Resistance
Resisgtance
Stabilovolt
Resigbance
Vitreous Resisbtance
Condenser
Condenser
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Description.

30 chme 245 armpe
50K + 5"% 100 watt
«O5M + 5/0, 6 watt
O05M & 5%; 6 watt
.05M & 5k; 6 watt
LOSM & 5% 6 watt
JO5H + 5%6; 6 watt
LO5H & 5%; 6 watt

[

43 Vohe 220 to 330/2 % 643V
1 to 27

52 mH g 35

8abra & 1070

L3.50 (Jelotunken
15.50 (Tclicfunken
140Ve 2a5 meae
120V 245 1nete

hox 2 O 109/
5000 p'. + 5/a, 2 KV,
Oe1 3 10°o, 2+7 KoVa
o.1(ﬁF 103 247 KuVe
50K ¢ 5553 1 watt
20Ke + 5% 25 watt

50 ohre + )/;, 1 watt

S5Ke + 10/9 12 watt

10K~ + 975 6 viatt

10K 4 10%; 12 watt
200K. & 5,«@, «05 watt
5C0Ke & ):, 2 watt

2Ke 3 5%; Oe5 watt

Ele

2 Tee

(/ + 105; 550v. D Co
20,000 pl*- 4 20%; 500V, D.C.
26,000 pF. 4+ 20%; 500V. D.C.
1M + 5%; 0«5 watt

20K, + 5/3, 25 watt

20K, + 5/u, 25 watt

3Ke +750; 0a5 wott

1K. 3 107%; 12 watt

200K. ¢ 573 05 watt

200Ke + 5%; Oe5 watt

SeTe Ve 280/40 (melefunken)
Sie + 50h; 2 watt

5Ke I 10/ 12 wabt

ot aFe 1 1057%; 350Va DoCa
40,000 pF. i*lo% 500Ve D.C.

450/6507.D.C.
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Unit  T.U. 106.

Nos Components Doscription

161- Triode Valve Te8. 6 (GRMA

162 Triode Velve T Se 6 (GEMA

164 Vitreous Resistance © 1K 4 10%; 35 watt :

167 Spark Gap ;
i

Unit T.N. 103.

100 FPilament Transformed 575 Vehe; 220/2K2

101 Condenser 02 aFe & 10%; 12 KV
102 . Condenser 0.2 /uF. + 10%; 12 KoVe
103 Nmeter 504 -

N




3 Old

MOLVINAOKW

FEGS k2



0SCILLATOR - TOP VIEW FIG3

OSCILLATOR - BOTTOM VIEW. FIG. 4.
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WIRING OF TRANSMITTER CABINET
GERMAN GROUND FADAR EQUIPT
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