OSCILLATOR G33 GCS5

Date of design..- 1924.
Frequency range:-- 15 to 24,000 ke/s.
Valves used:- R/F wvalve. One NRIBA
MNP valve. One NRiBA,-
Reference:- Admiratty Handbook of W/T {1937), Vol.II, Section W {1i8),

G32 is used to provide oscillations for tuning recelving sets. It is also used in
conjunchion with wavemeter G536 for the following purposes:-
{1} As a heterodyne wavemeter in conjunction with a receiver, to measure the frequency of an
incoming signal. '
{i1] As a receiver to measure the tranamitted frequency of a local transmitter,
{111) As an I.C.W. transmitter for setting a recelver to a desired frequency.
As the calibration of G33 varies when different valves or battery potentials are used
{due to the difference in the valve characteritics) tuning curves or scales are not provided. By
zotpling the G33 to the calibrated wavemeter G56 and using the latter for freguency measurement, a
high degree of accuracy is obtam;'d when the two models are used for any of the purposes enumerated
above,
A diagram of the circuit used is shown in figure a.
The frequency band of 15 to 24,000 ke/s is covered in 11 rangdes 1dentical with those of
wavemetey G58 as follows:.

Range. - ke/s. - - Range. ke/ s,
1 15 25 i 80 - 1500
2 8 50 8 1500 - 000
3 o) 100 ) 000 - 8000
4 0 - 200 10 8000 - 12000
5 =00) 400 11 12000 - 24000
.8 400 - 800

' Ranges 1 to 8 are obtained by a series of fixed inductance coils (18) which are connected
to an eight position i/F ranges switch (19),  The three remaining ranges arve obtained by separate
plug .in coils (). A change~over switch {18) marked "L/F ~ H/F", comnects the first eight or the
last three randes in circuit as required.

When the L/F . H/F C,0.3. (18) is set to "I/P" the inductance in use is tuned by adjusting
tha variable condenser (13)(14) which has a maximum capacity of 0.5 jar. This condenser is madeg in
‘two halves which are commected in parallel by means of the C.0.S, (16) for the eight L/F ranges (sce
figure b). A 0.03 condenser (17} is oomnected in parallel with the varisble condensey { i3}{ 14)
wnen using the L/F ranges 1 to 8 to make the readings on the variable condenser sgale of 433
approximately the same as those on the tuning condenser of wavemeter G56. '
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GC6 OSCILLATOR G33

For the three H/F rangzs 9, 10 and 11, one half only {14} of the variable condenser is
used for tuning; the second half heingd connacted in series with the output coupling condenser (12)
to reduce the coupling to the wavemeter G586 as the ecireiit becomes stiffer. (Sse figure ).

The oseillatory cireuit is comnected to the grid of the valve (9) by a 0.0005 mfd conden-
ser (23). Forthe eight L/F ranges a 10,000 ohms grid leak resisiance (24} is zomnected in series
with a 0.5 megohm Pesistance (25). For the three H/F randes ithe 10,000 ohms resistance (24} only is
used and the 0.5 medohm resistance (25) is shori cirouited by one contact of the I/F-H/F C.0.S.(18).

A 5 ohms resistance (28) is commented in the amode lead to the vaive (8] to prevent
parasitic oscillations in the connecting leads.

A 600 ohms R/F decoupling resistaace (35) is comnented in the H.T. supply to the valve (9)
and a 0.01 mfd, R/F by-pass condenser (21} is used for the three H/F ranges. An alternative by pass
condenser {22) of 0.1 mfd. capacity is used for the eight I/F vanges, the change being effacted by
one contact of the I/F - H/F C.0.8. (1€).

The R/F nscillatory circuit is coupled to the wavemeter through a 0.000085 mfd condenser
(12} and to the receiving aerial by a special plug which slides into an insulated brass sleeve,  The
plug and sleeve form a variable capacity coupling which is indicated as a variable condemser (i1) in
figure a. -

A telephone transformer (36) is connected in the H.T. supply to the F/F valve {9) to en-
able telephones to be used when measuring the freguency of a local transmitter by the heterodyne
method. A jack (37) is fitted on the front »f the instrument for commecting the telephones in clrcuit.

When measuring an incoming signal from a distant station a separate receiving model is
used and the G33 oscillator is coupled to the veceiving aerial by means of the special plug con-
nection described above. -

The model also contains an audio-frequency oseillator using a tuned amode circuit with
mitual inductive grid excitation. A special transformer; contalhing anode and grid coils and an
additional winding, gives the necessary coupling for self-excitation.

The anode ooil is comnected in parallel with a 0.5 mfd condenser (28) giving a fixed
tuning of approximately 500 cycles/sec.  The grid condenser (20) and grid leak resistance (30) of
this circuit are 10 jars and 0.5 megohm respectively.

When the "ON - (FF" switch (34) is set to "I .C.W. " the additional winding on the trans.
former (27} is connected inthe H.T. supply to the R/F oscillator to modulate the supply to the
R/F valve (9). When the switch (34) is set to "NOTE"the output of the modulator valve (10) feeds
a telephone earpiece (31) tuned by a condemser (32) to 300 ¢ycles/sec. The earplece (21) is fitted
Insidethe model.

The object of the audible 500 cycles/ses nota is to enable the operator to lLune the
heterodyne note between the oscillator and an incoming signal to two points equally spaced oa
either side of the.,zero beat position.

The "ON - OFF" switch (34) has four positions which oonnect the circuits as follows:-
) "OFP*. H.T and L.T. supplies to both valves disconneoted
(ii) "C.W." E/F valve (9) oscillating.
F.T. supply to A/F valve {10} broken.
{iii} "NOTE" A/¥ valve (10) oscillating #nd feeding telephone earpiece circuit. R/F valve
(9) oscillating (C.W.):
(iv) "I,C.%. " DBoth valves oscillating. R/F osciilations mndulated by 300 cycles/sex frequency,

A 100-volt H.T. supply is required for G33. The supply to the A/F valve (10) is
decoupled by a 3 henry choke (38) and an 8 mfds, electrolytin condenser (39). The 4 volts L.T.
supply is also decoupled by a 0.012 henry choke (407 in the positive lead and a 250 mfds. electro-
lytic condenser (41).

The H.T. and filament supplies are obtailuaed from the comaon batteries or from the A,C.
supply unit which supplies the receiving models. -
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OSCILLATOR G33 GC7

To measure the fre@ancy of an incoming signal.
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Connect the asrial plug of G33 to the receiving aerial at the aerlial exchange ov to a
docket, comected to the same recelving aerial by means of the special plug provided.

Tune the recelver o the signal freguency using its vwn heterodyme.

Conne~t +teiephones;, with long leads, to the receiver o enable the operator to listen
+o vhe signal whilst tuning the oseiilator.

Switch CI6 10 "Batt, ™ or YA.C. " and G323 10 "C.W. "

Set ithe range switches of G568 and G33 to the range which includes the frequency o be
measured .

Ingaii, the aerial cowpling plug of G33 and +tume the oscillator until it is heawd iu the
recelver telephones-

Switch off the recelver heterodyne and use G33 in itz plage, When the signal is weak
the aeprlial coupling should be rvedunad tc the hesi wvalue by partially withdrawing the
aerial coupling plug.

Tune G22 to the dead space (zero beat) with the signal.

Tune G56 o obtain maximum deflection of the milliemmeter, reducing the potentiometer
settind {marked "Inevease Coupling"™) if necessary to keep the pointer on the scale.

Read off tha fraquency from the calibration curve of G568 using temperature corrections
if necessary-

When measuving an lncoming I.C.W. signal, the same method iz used as for a C.W. signai,

described above, but the zero beat will not be ao well defined,

When measuring the frecuency of an incoming signal below 100 ke/s it is difflecult 4o

determine the exacht 2evn beat position in the middle of the dead space (see h above).  Ium thix
case the 50O aycle note oscillator should be used as follows:—

(1j
{m)
(n)

(0}
(p)

(q)

Set the switch on G33 to “Note” when the A/F oscillator in the model will genarate a 5Cu-
cycle note in the air due to the earpiece inside G33,  (The R/F oscillator will still hs
dgenevating C W -

Netune the 777 oseillator in G33 from the dead space to beat with the signal.

Adjust the beat note ohserved in the vecelver telephones to the same as the 500-aycle note
in the G233 earplece.

Measure the fregquency of G32 with G568 as in (j) and (k) above.

Twme the oscillator of C33 to give the same 500--cycle note on the other side of the dead
sp ace.

Measuve this frequency as in {j) and (k) above which should be gpproximately 1 ke.
different from the fivst measuvement. The mean of these two freauencies is the tiue
frequency of the signal.

Extreme accuracy using the 500 cycle note ¢an be obtained by directing the trensmitiing

station to make long dashes and observing the secondary beats between the heterodyne note and the
300 cyecle note in the G23.



In carrylng out the measurements referred to in (1) and (qQ) above, it is possible to make
an error by setting the beat freqency to 1000 or even 3000 acycles instead of 500 cyerles. It is
therefore necessary to check that the two measured frequencies on either side of the dead space
are approximately 1000 cycles apart.

When measuring signal frequencies above 3000 ka/s with a self-oseiliating receiver it is
unnecessary to stop the local osclllation by reducing reaction. Actually it will usually he found
that the G33 oscillator, even with weak coupling, will be stirong emcugh to shut down the self-
oscillation of the receiver over a small range of tuning in which the signal may be heard hetero-
dyned by G33. In other respects the measurement 1s made as in (a) to (k) above,

To measure the frequency of a local transmitter, -

The frequency of a local transmitter can be measured with the ald of a receiver in the
same way as signal frequencles. A much simpler method, however; is to use the telephones pluggad
into the jack in G32 and tune this directly to the transmitter frequency. GBS ls used as hefore o
measure the frequency of G33, W“When the transmitter is im a different office of the same ship it
may be necessary to comnect G33 to a receiving aerial.

To calibrate or set a receiver 1o a desired fregquendy.

{a) Set G356, tn the required frequency, from the va.hb?'amon book.
(h}] Set €33 t0 I.C W. and tune to give maximum deflection in the milliammeter of GB6, cars
being taken to find the fundamental frequency.

Connect, G33 to the recelving aerial with the coupling plug pushed rvight in.

vVhen the oscillation has been picked up in the receiwver, partially withdraw the cowpling

piug to avold overloading and to shawpen the final tuning of the receiver,
then G33 is connected to an aerial, there will he gppreciable radiation which will in-
creage as the frequency is increased. A ship using G33 in this mamner during wireless silence is

therefore liable to be picked wp and located by D/F,

Note:- It ham been found that certain valves NRIBA will not oscillate on all ranges of 433, ¢
the model falls to oscillate on any of the ranges vhilst continuing to oseciilate on olhse:
ranges it iz probable that the valve (97 in uss in unsuitable and a number of valves
should be tried to obtaln a satisfactory valve.
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OSCILLATOR G33 AND WAVEMETER G56

MOUNTED IN A RACK

OSCILLATOR 633 WAVEMETER GSG6
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