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TECHNICAL DESCRIPTION AND ADJUSTMENT PROCEDURE

OF

"CROMWELL" 7-VALVE,

ALL WAVE RECEIVER.

The new "CROMWELL" All Wave Receiver, is a 7-valve
3-band Metal Tube Unit.

The feature of this Receiver is the Unit Coil Assembly,
or "Catacomb", which permits a grouping of the individual and corelated

parts of this section, without in any way being dependent on chassis
wiring.

The various band coverages are :i-

First Series:

2) 2,100 to 6,800 "

1) 550 to 1600 Kilocycles.
3) 5,600 to 16,000 "

Second sSeries:

(1) 550 to 1600 Kilocycles.
2) 2,100 to 6,800 "
3) 6,500 to 12,500 "

In the first series of this Receiver released, the high
frequency short wave band extended down to 16 megacycles. Later Units
have the high frequency short wave band further extended to 19.5 megacycles,
and have also additional decoupling circuits to prevent instability and
hand capacity at the very high frequencies, and to remove entirely
modulation of the power supply caused by variation in frequency at a
periodic rate in the oscillator circuit. This instability is made
evident by a tmotor-boating" effect, when tuned to powerful short wave
carriers, having little modulation, and with the volume control well
advanced. The complete removal of this effect has been accomplished by
such new parts and altered circuit, as shown on data sheet attached.

ALIGNMENT PROCEDURE; Sufficient detail has been shown on the

sohematic diagram to permit the intelligent adjustment of this Receiver,
if and when found necessary. The alignment procedure should be carried
along general lines. The method adopted at the Fgctory may be of
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value, and such is described.

Always check the I. ¥. Amplifier first. The
intermediate frequency used 1is 465 Kilocycles. The procedure is to
apply the test signal at the first detector, and align both Transformers
at the one sctting. The type of trimmer base used will rarely show
any variation even after long periods of use. Adjustment is fairly
critical, due to the large capacity change with small screw movements.
After alignment of the I. F. Amplifier, the Receiver should be checked for
general performance, before attempting any adjustment of the trimmer and
padding condensers. Generally, any error in alignment will be evident
by the incorrect pointer setting. The pointer setting should be on the
"Diameter marks", with the condenser plates fully meshed. Greatest
variation of the high frequency or trimuing condensers, will be found
in the oscillator section. This section has the highest fixed capacity,
which necessitates fairly tight trimmers. variations, through temperature
change or vibration, are possible. Alignment of the broadcast section
ghould be underteken first.

TMPORTANT NOTICE: When meking any adjustment to this Receiver, see
Thet en entennae, or the equivalent of an antennae, is connected to the
aerial lead.

As is usunl, T. 3., or the oscillator trimmer, decides the
pointer indication. A test frequency of 1500 or 1600 Kilocycles should
be used. After correct pointer setting, T. 1 and 7.2 should be cdjusted
for moximum response. The Receiver should now be turned to 600 Kilocycles
and, without using a test signal but still having an antennac or *Dummy "
connected, proceed to adjust the broadecast paedding condenser - P. C. 2.

The correct setting of this Padding Condenser can quite
readily be obtained by the maximum level of the hiss or Receiver noise.
If this adjustmnet has necessitated a large change, it will be necessary
to recheck the oscillator trimmer - T.3. The same procedure should be
adopted with the intermediate short wave band. In this case, the
oscillator trimmer is T.6; the po.ding condenser P. Co 3o Test frequencies
of 6.5 and 2.5 megecycles should be used. In the high frequency short
wove band, the general procedure, as used in alignment of the broadcase
frequency range, should be adopted. The oscillator trimmer, in this cuase,
ig T.9; the padding condenser P.C.l.

In adjustment of the oscillator trimmer, a certain amount
of care is required, as very slight movements will have a locge effect
on the frequency that this circuit tuncs to. Care is particularly necessary
in adjustment of the series 2 machines, extending to 20 megacycles. Test
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frequencies for the 16 megacycle machincs should be 16 megacycles and 6.5
megacycles. In the 20 megacycle Units, 19 megacycles and 6,5 megacyclesse
In all the above ranges, the middle position of the gang condenser should
be checked. This can be undertaken quite simply by the aduition of a
small fixed capacity to each condenser section in turn, and noting whether
such addition increases Or decreases the output. If one section shows an
increase, it logically means that this particular section requires additional
cepacity, which can usually be traced to distorted plates.

Distorted plates are usually quite obvious, ond can normally
be rectified by the coreful application of a screw-driver or similar
instrument. If all sections show o reduction in output, the Receiver can
be considered in satisfectory alignment.

A suitoble checking capacity can be m-de by fitting & 5 5
length of 2" diameter bress tubing to a piece of bakelite or ebonite
rod. This, if }eid on the stator plate connection streps,will provide
suff.cient additional capacitys.

In meking the mid-position adjustments, it is imperative
that the antennae or " Jqummy" antennac be still connected, and preferably
use only the Receiver noise or hiss as the indicating medium.  For general
guidance, it can be safely stated that variations in either the antennae
or interstage trimmers, or the padding condensers, is extremely unlikely.
Readjustment of the oscillator trimmers, however, Ay be found necessarye.

Defects in the Catacomb Unit are unlikely, but in the
event of such occurrence, the whole Unit should be removed and returned
to the Factory for repair or replacement.

This Unit can quite readily be removed by unsoldering the
six wires that supply the various operating potentials, and removing the
four holding-down nuts, in the angle supporting bars of the "Catacomb"
Unit .

Circuit diasgrom and date sheet, is on separate leaf
attached.

COLLIER & BEALE LIMITED,
66 GHUZNEE STREET,
WELLINGTON, C.2. 2nd liay, 1936.
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IMPORTANT NOTL:=- The majority of this Model Receiver have been fitted

with the "Mietal Glass"Type 6A8. It is important to note that when chang-
ing this Tube to the more recent full Metal type, readjustment of the
Oscillator and lst Detector circuits becones necessary. This readjustment
is caused by the large difference in input capacities of the two Tubes.

A further modification may also be required if by
the use of this Metal Tube, instebility in operation is encountered.
Instability is possible, due to the much higher mutual conductance of
the Metal Tube over the Metal Glass Types The instability will generally
be made evident by a condition of reaction, or in some cases oscillation
taking place, when the Receiver is tuned to approximately 500-Kilocyclese
In some cases reaction may be noticed on the short wave bands as well.

A suggested remedy to overcome this effcct, is to increase the bias re-
sistancc controlling the lst Detector and I.F. Valves. This normally,

in Reccivers fitted with the Metal ¢lass 1st Detector, is 150-Ohms., and in

cases of instability should be changed %o 300-0Ohms «
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