









































an additional interpolating oscillator was necessary.
In the measuring process the interpolating oscillator
outputs are employed to heterodyne the received
signals, an operation involving the use of coupling
and attenuator units, selective receivers and supple-
mentary apparatus to enable precise measurements
to be made in the frequency range not catered for by
the 482-C instrument. Furthermore, the determina-
tion of the standard frequency in terms of mean
solar time cannot accurately be made without the aid
of a chronograph. With the exception of the two
commercial receivers and the chronograph the
additional apparatus was designed and constructed
by the Post Office.

Description of the Equipment.

The complete equipment is shown in Fig. 3. With
the apparatus shown, the standard frequency can be
determined in terms of mean solar time and of the
P.O. primary standard. Simultaneous frequency
measurements can be made at the short wave position,
150 to 400 and 500 to 30,000 kc/s, and at the long wave
position 14-5 to 600 kc/s. Alternatively, the long wave
position can be used for interception work in the
range 14-5 to 31,000 kc/s.

Marconi-Ekco Type 482-C Instrument.

The type 482-C instrument is designed to operate
from float-charged 200 V H.T. and 2 V L.T. batteries,
the potentials of which are maintained sensibly
constant by manual regulation of controls located
on its power supply panel. In addition to improved
smoothing and voltage rcgulation the use of float-
charged batteries renders the apparatus immune from
normal mains interruptions. The associated multi-
vibrators are critical to supply variations exceeding
+ 2:5 per cent., and for this reason it was found
desirable to protect the batteries from wide tempera-
ture changes. The L.T. battery is fitted near the
apparatus racks to reduce voltage drop in the
cabling and the H.T. battery which is housed in an
exposed battery hut is maintained at about 18 deg. C
with a thermostatically controlled heater. These
precautions enable the supplies to be regulated within
+ 1-0 per cent.

Fig. 4 shows a block schematic of the various units
and their functions. The master oscillator includes a
250 kc/s quartz crystal of low temperature—
frequency coefficient, temperature but not pressure
controlled, in an oven maintained at 66 deg. C by a
bridge type thermostat. The drive circuit employs
a double triode valve and somewhat resembles a
multivibrator circuit in which one of the anode-
grid coupling condensers is replaced by the crystal,
the coupling being incflective except at the series
resonant frequency of the crystal. Provision is made
for adjusting the oscillation frequency, coarsely by
the crystal air gaps, and finely with a variable
capacitor, the respective total frequency changes
being + 50 and + 7 parts in 10%. The coarse adjust-
ment is provided for initial lining-up purposes and
the fine adjustment to compensate for ageing of
components and change of the drive valve. The
oscillator is protected from output load variations by
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a buffer stage, the anode circuit of which is tuned
to the crystal fourth harmonic, 1,000 kc/s.

An output of the buffer is taken to the multivibrator
unit and caused to control a 1,000 kc/s multivibrator
which forms part of a frequency dividing chain
consisting of five multivibrators synchronised with
each other at decade intervals from 1,000 to 0-1 kc/s.
The multivibrator series provides a spectrum of
harmonic frequencies extending from 100c¢/s to at
least 30,000 kc/s. Outputs from each multivibrator
are available, and by switches can be connected to
the listening post detector valve. The switches
enable the output from any multivibrator to be
selected, or combined, according to the frequency
range and harmonic intervals desired. Thus, with an
interpolating oscillator output also connected to the
detector valve, the oscillator frequency can be
synchronised with multivibrator harmonics, i.e., with
standard frequencies throughout the frequency range.

Two interpolating oscillators are incorporated
in the 482-C instrument, the effective combined
frequency range being 150 to 30,000 kc/s. Each
oscillator is calibrated directly in kc/s and is provided
with continuously variable coarse and fine tuning
controls, the latter being employed for the inter-
polation. The interpolation accuracy is better than
4 10/108 over the complete range.

The listening post is a simple detector-amplifier
with switching facilities to enable an operator to
listen to the audio output of an associated receiver
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