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SCHEMATIC _DIAGRAM ~ GULBRANSEN TYPE 720
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[ECETVEE.
$ CONDENSERS: . Y
} > wh
¢ c-1 25-mfd. Cathode by-pass condenser (1st &.F. stagr) %ﬁ
?4 % 12 " % Power supply filter condenssrs ﬁ
f 4 .25 " H.T. h.F. by-pass %
; 5 .25 Sereen k. F. by-pass £
1 6 .25 " Cathode k.F. by-pass {
= 7 N Sereen by-pass (lst A.L. stage)
' 8 Ao A.F. btias filter
9 Jd 0 Cathode R.F. by-p&ass
l 10 .05 M AV.C. filter
E ) 11 ,05 [t n
5'," 12 oL " 0scillator f.F. by-pass
: 13 oL v audio coupling condenser
(9] B 14 oL n n n
Hi : 15 ,004 " Fixed padding condenscr, (S.V. band)
k ! 16 .oor " pudio filter
; ; 17 ,00025 " Tone control condenSer
18 ,o00L " f.F, plate filter
19 ,0001L " Oscillator grid condensar
20 ,0001 " R.F. grid suppressor
21 .ooor " Diode load by-pass
22 2,000-mmfd.  Padding condenser, (S.¥. band)
23 550 " vadding condenser, (broadesnst band)
T-1 )
’,:.:““' 2 )
ks 3 ) H.F. alignment trimoeing capucitors
A}. ‘L‘l 4 )
a 5 )
A 6 )
L RESISTORS:
i R-1 . 5-meg. Screen feed (lst A.F. stage)
T 2 1o A.V.C. filter
= 3 1o Plate load (tuning indicator)
4 boon Audio bias potentiomet: T
' 5 50" A i filter
: 6 o5 © a.V.C. filter
) 7 50 Diode load
: 8 25 " Flate load (1st A.T. stage)
9 A1 Negative frcd-back potentiometer
10 50-K-ohm. Oscillator grid leak
11 GO R.F. grid supprcssor
12 65 " A.F. bias potentiometer
\ 13 15 " Negotive fecd-back potentiometer
\ R-14 15-K-ohm. Screen feed resistor
e | 15 2" " Oscillator feed resistor
e, 16 won A.F. bias potentiometer
17 1o Feed-back equaliser (B.C. band)
18 600 " Cathode bias resistor
19 200 " Oscillator grid suppressor
'4 20 150 " Cathode bias resistor
21 .5-meg. Volume control
22 B ! Tone control
23 S " Audio bias filter®

COLLIER & BEALE LIMITED
66 GHUZNEE STREET, ’
WELLINGTON, C.2.
17th July, 1940.
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TECENLCAL DESCRIPTION sND ADJUSTMENT PROCEDU.E

OF 7-VALVE_DUAL-%AVE RECEIVER

GULBRANSEN_WODEL_720.

Model 720 receiver is of the Superheterodyne type and employs a total of 7
valves used in the following arrangement:-

1 - type 6U7-G Signal freguency amplifier (both bands)

l1- " 6K8 Mixer oscillator

1 - " 6K7-G Intermediate frequency amplifier (465-Kc/s.)
1 - " 6B8-G Diode rectifier and lst audio amplifier

1 - " 6F6-G Power amplifier

1- " -6U5 Visual tuning indicator

Y 5Y3-G Power supply rectifier

The circuit embodied in this receiver is conventional, other than the use of
series negative feed-back in the output stage.

Two frequency ranges are covered by a unit coil assembly, the range desired
being brought into action by a panel operated switch of the type that short-circuits
the unused coils in all sections, thme avoiding "trapping" of the band in use, znd pro-
duction of dead spots in the tuning range of the short-wave band.

As previously stated, the basic circuit is .entirely conventional, and, other
than the provision of high "Q" intermediate frequency transformers, with consequent
limited band width and reduction of receiver back-ground noise, the only modification
is in the audio frequency portion of the circuit. This modification, although e very
simple one, materially reduces so-called pentode distortion by the application of nega-
tive feed-back in the output stage by the use of a serice circuit. This is accomplished
in Model 720 by feeding the anode of the first voltege amplifier (type 6B8) from a volt-
age dividing network across the output of the power emplifier stagr:. The resistors in-
volved in performing this function are designated R-9 &nd R-13 in schematic diagram
attached. In all other respects the receiver circuit is entirely conventional and ad-
justment, if ever required, should follow along orthodox lines.

As an aid in ensuring the correct adjustment procedure being applied, the fol-

lowing notes, which should be used in conjunction with the location plen of trimmer
positions in Drawings Nos. 291 and 292, are included.

Intermediate Freguency Amplifier alignment. The intermediate frequency uscd
in Model 720 is 465-Kc/s., both transformers being adjusted for maximum output, and
under no circumstances should a "staggered" adjustment be used as the "gain" of the
whole iver will be materially affected. Adjustment of these two transformers should

be unde >n by first aligning the diode transformer alone, this being accomplished by

clipp signal generator lead on to the grid of the intermediate frequency amplifier
tube ( djusting for meximum output. The generator unit should then be trans-
ferred of the mixer tube (6K8) and the first transformer trested in similar
manner t adjustment it is desireble to make certain that the wave-band
switch ast" position, otherwise the comparatively low iance of the
short-s at this test frequency will place the equivalen e short-
circuit across or terminals snd so make the obtaining of an adequate tes
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voltege difficult. An alternative errangemcnt - to avoid any possibility of loss in
the detector input circuits - is to entirely remove the grid lead from this velve, and
to complete the grid circuit temporerily with 2 fixed resistor of approximately
50,000-ohms. resistance.

Signal Frequency Circuits Alignment. Adjustment of the signal frequency
circuits, although not difficult, should be underteken with a fair emount of ceare,
particularly in the setting of the oscillator trimmer condensers, and, in no case, un-
less the performance of the receiver is in question, should any attempt be made to
disturb the factory adjustments, regsrdless of minor errors in dial readings. In all
cases, the broadcast band should be treated first; the order of adjustment is as
follows:-

With an accurate signal generator set at some convenicnt high frequency, say
1,500-Ke/s. or l,600-Kp/s., and with the gang condenser set et the correct position as
indicated by the dial scale, the oscillator trimmer should be adjusted for maximum out-
put. With this adjustment made, both the mixer and R.F. trimmers may then be adjusted,
it being noted that the R.F. trimmer of the broadeast band is located under the chassis
and mounted on the wave-change switch., Neither of these two latter adjustments is
critical or difficult to oerform sné very rarely, unless the receiver has been tampered
with, . will any mejor veriation be required to be made.

With these adjustuents satisfectorily made, the receiver should be aligned or
"padded" at the low frequency end of the band, this adjustment taking place at approxi-
mately 600-K¢/s. The most satisfactory way of cdjusting the padding condenser is to
use a highly damped signsl source, rather than the signel generator, to avoid the neces-
sity of constantly "rocking" the tuning mechanism, to ensure the optimum adjustment
that provides maximum output. The most suitable highly damped source is generally gvail-
able in the variety of clectrical disturbances that constitute the ususl background of
& radio receiver when connected to an antenna.,  The receiver, therefore, should prefer-
ably be tuned to a frequency of 600-Ke/s. , making sure that no station carricr wave is
present, snd the padding condenser adjusted for meximum nois- output. After satisfac-
tory adjustment of the padding condenser, it is wise agein to recheack the high frequency
oscillator trimmer condenser, this latter adjustment only being nacessitated if o con-
siderable movement of the padding condenser hss taken place.

The adjustment of tho short-wave band should be undertoken in an identical
manner to that described above, the only requirement being the excrcise of greater care
in the adjustment of the oscillator trimmer condenser, which, in this case, will be
found to be quite critical. The same remarks in regard to the svoidsnce of altering
trimmer adjustments, if the performance of the recciver is satisfactory, apply in this
band as well, and in the event of dial readings being appreciably out, movement of the
pointer should be Suspected and adjustment made accordingly. 1In certain cases unequal
stretching of the dial operating cord can produce fair discrepancies in disl reading,
and in such ceses, the remedy is quite simple and necessitates only the repositioning
of the cursor on the disl operating cord. :

As an aid in servicing the receiver in the event of failure in any of the
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components fitted, a component schedule is azppended which is to be used in conjunction
with the schematic diagram attached.

>

COLLIER & BEALE LIMITED,
66 GHUZNEE STREET,
WELLINGTON, C.2.

17th July, 1940.




TUBE POSITIONS FOR_TYPE 720
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