Modifying 75A-2 and 75A-3 Receivers

Hints on Bringing Two Popular Receivers Up to Date

BY E. A. ANDRADE, * WgDAN, AND E. W. PAPPENFUS,* WESYF

PREVIOUS ARTICLE spoke of receiver design
A in general terms,! but this treatment may
not have answered the needs of many
receiver owners. While it is impossible to discuss
each receiver specifically, perhaps a detailed
commentary on the 75A-2 and 75A-3, with
special emphasis on improving performance,
might be in order. Since the production of the
first 75A-2 some three and one half years ago,
there has necessarily been a number of changes,
As pointed out in the previous article, in some
respects receiver design iz one of compromise
of confiicting factors. A change of viewpoint
sometimes causes revision of cireuits to effeet
a new compromise. Another reason for modifica-
tion is the need for improvements to keep a design
abreast of the state of the art. Yet another reason
for circuit ehange iz lack of considerstion of
produetion variations and engineering error,
but it is very hard to get any engineer to admit
this.

R.F. Stage Changes

The first 75A-2 receivers used s 6AKS5 tube
in the r.f, stage. This tube is very good from
the standpoint of sensitivity bus, since it has
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Fig. 1 — Revised 75A.2 r.f. stage cirenit when replac-
ing 6AKS with 6CB6. All resistors =16 per cent values,
14 watt. See Appendix L.

a sharp cut-off charscteristic, it is not suitable
in this application if the receiver is subject to
strong signals on adjacent channeis. It tends to
cross-modulate at Jower levels than are desirable.
By changing to o 6CB6, as shown in Fig. I,
gronter freedom from cross-modulation is ob-
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» During the past several vears, the Col-
lins Company has introduced several
receiver improvements. In this article
two of their engineers tell how these im-
provements can be applied to some of
the older models.

tained. To make this change, see Appendix L

A recent tube development offers even greater
freedom from receiver malfunctioning in the
presence of strong interfering signals. This tube
is the Type 6DC6 or 6BZ6, which was developed
to mect the same problem in television receivers.
Adding this fube to the 75A line-up really shows
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Fig, 2 — Revised r.f. stage for use of low cross-
modulation 61 C6. All resistors =30 per cent values, 14
watt, See Appendix T1.

a great improvement. At the present fime the
6DC6 as an r.f. stage offers muech better per-
formance in a strong-signal area and yet it
possesses 8 good noise figure. The circuit diagram
for the 8DC6 or 6BZ6 is shown in Fig. 2, and
conversion instructions are given in Appendix IL

R.F. Attenuator

Now that & good front-end tube is available,
what is the next step il this is not enough? I
the receiver still saffers from cross-modulation,
an r.f. attenustor can be used. Try the eircuit of
Fig. 3 between the antennz and the receiver
antenna input terminal. As pointed out in the
previous artiete, if both signals are well above the
noise level, the loss in the antenna lead-in will
not hinder reception of the desired signal. In
faet, a.v.e. will bring up the gain sp that it is
almost impassible ta deteet o change in awdio
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Fig. 3 — R.f. attennator of 2}.db. loss for reducing
signals at antenna terminals. All resistors =10 per cent
values, 34 watt.

8) — D.p.d.t, toggle.

level when receiving a.m. signals. Thus the
resistive r.f. attenuator ean offer improvement
in receiver characteristics in most cases. If maxi-
mum receiver sensitivity is needed, as in the
case of DX reception, there is no satisfactory
solution except added r.f. selectivity. R.f. selec-
tivity can come only from large low-loss coils
which are not practical in a receiver. The trans-
mitter antenna coupler, however, does meet
the requirements for good selectivity because
ordinarily high-@ coils are used, to prevent loss
of transmitter power. It is logical then to use
the antenna coupler for both transmission and
reception, if one is available in the station.
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Fig. 4 — Revised mixer circuits for the 75A-2 where
replacing 6BE6s with 6BATs, All resistors =10 per cent
}fIaIlues, ¥4 watt, unless otherwize noted. See Appendix
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For a better signal-to-noise ratio, generally
do not forget the value of a besm antepna. A
beam with its high gain and directivity, together
with & tranamission line of low noise pick-up, pro-
vides better signals at the receiver antenna ter-
minals. The front-to-back ratio of the beam an-
tenna also helps to disoriminste against strong
signals off the rear of the beam. If manmade noise
is very bad, a filter in the a.c. line to the receiver
may help,

Mixer Stages

One circuit problem facing every receiver
designer is mixer noise. In the 75A-2 s GBES
was used for both first and second conmverters,
o8 has been common practice in the past. Upon
checking further into mixer noise level, it was
found that the 6BA7 pentagrid mixer has less
noise than the 6BE6. The tube replacement was
made in the 75A, and over-all receiver per-
formenee improved. Unfortunately, the 6BA7
requires some blacksmith work on the chassis,
since the seven-pin sockets must be replaced
by the nine-pin version. S8ee Appendix III and
Fig. 4 for this modification. A further modifica-
tion, resulting from extensive tests, was an
increase in mixer bias level by changing Ry
in the ¥y mixer cathode from 68 to 180 ohms.
This change refers to the 6BA7 mixer onty.

Mechanical Filters

When it became evident that the mechanical
filter contributed 8o much to the amateur receiver
performance, it was decided to modify the set to
secure the improved selectivity. The revision
took the form of an adapter chassis occupying
the space previously taken by i.f. transformers
75 and Ts This simple adaptation permits
amateurs in the field to take advantage of the
better selectivity now available through the
use of & mechanieal filter, without a difficult
rebuilding job. See Fig. 5 for the new circuit and
Appendix IV for modification instructions. The
adapter chassis was designed with an added
amplifier tube, V13, to compensate for the 23-db.
insertion loss of the original mechanieal flter.
The loss in the mechanical filter upset the gain
distribution of the set so that Vg tended to add
noise 1o the set, and a slightly degraded noise
figure was present on some sets. By removing
B+g and grounding the eathode of Vg, a reduction
of internal receiver noise results.

When the new Collins mechanical fiter with
10-db. insertion loss became available, loading
resistors Rg {(across the grid cirenit of V) and
Ry (82,000 ohms across the output of Ts) were
added, The filter tuning capacitors were also
changed when the low-losa filter replaced the
high-loss element. See Fig. 5.

If your receiver has been in use for some time,
it Is wise to check the tubes and touch up the
trimipers as explained in the instruction book.
These routine tests will insure that peak per-
formance of the receiver is maintained. This is,
of course, & good practice in any communica-
tions receiver.
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Selectivity

It was found that the shape of the 75A if.
selectivity curve could be somewhat improved
by stagger tuning the iLf. transformers. This
effectively peaka the corners of the if, passband,
resulting in less rounding of the corners of the
passband than afforded by the mechanical filter
and transformers peaked at the midfrequency.
Instructions for the revision and realignment to
aecomplish this result will be found in Appendix
V.

1t is desirable, from the standpoint of mnain-
taining the audio output level nearly constant
during fades, to obtain a flat a.v.c. characteristic,
with the a.v.c. threshold oceurring at levels of
1 to 2 microvolts. This flat a.v.c. characteristic
has the undesirable effeet of incressing the audio
output when the receiver is detuned from a signal
or when the received signal goes off the air, This
difference in level is attributable to the noise
appearing as a highly modulated signal with a
very small carrier component. Because the a.v.c,
time econstants will not charge sufficiently on
noise to hold down the set gain, the over-all
result is an increase in audio output over what
was obtained with the received signal. To ag-
gravate this situation, many amateur siguals
are not 100 per cent modulated and, as a result,
the difference between the audio output on a
gignal and noise between signals is further
increased.

One solution to this probiem is to back down
the r.f. gain conirol to a point where the noise
between stations is not objectionable but where
there is stil adequate receiver gain. It should
be noted that when this is done, the S-meter
reading for a given signal will not change ap-
preciably unless the signal level approaches the

To prevent receiver overload and cross-moedulation
on exceptionally strong signals, this eimple attemsator
can be used at the antenna terminals.

a.v.c. threshold level. However, when tuning
signals that are very weak, it is advisable to
operate the rf. gain control wide open, for
maximum sensitivity.

Tt was found that the noise immunity of the
a.v.c. system could be improved by rearranging
the a.v.e. time constanis. This improvement is
most noticeable in the presence of sharp pulses
such as ignition noise. The necessary changes
are shown in Appendix V.

It is hoped that these comments and modifien-
tion instraetions will be of assistance to receiver
owners.

Appendix I

Revision from BAKS5 to 6CB6 r.f. amplifier
in 75A-2 recetver.
1} Connect jumper between Pins 2 and 7 of ¥ socket.
2) Revise value of Res from 1 megohm to 1.5 megohna {(or
add if not present).
3} Replace BAKS3 r.d. amplifier tube with Tyge 8CHE.
(Continued on page 118) :
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Fig. 5 — Cireuit modifications for using 4558 rechanical filter. All reststors =10 per eent values, 34 watt.

Rer — 150 ohms.
Cias, Ciog — 130 upd.
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1f 455C mechanical filter is used, the following values change:

Ha — 0,008 ohma.
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Rir-System
Sockets

"
Eimac air-system sockels are custom designed to provide
adeguate cooling with the most economical biower requirements
for several Eimac radial-beam power telredes,

4-400A /4000 air-system sorke! is employed with Eimac tube
type 4-300A. Air enters through the botlom of the socket and is
guded by s pyres giass chimney, assuzing efficient cooling of
the varrous seals. 1f desized, this socket may also be used with
£imac 4-125A and 4-250A.

4-1000A /4000 air-system sockel is designed for use with Eimac
tube type 4-1000A. Air entening the bottom of the socket is
pusded by a pyrex glass chimaey loward the plate seal, assuring
correct cooling even during maximum rating operation of the
tube.
£X150A /4008 air-sysiem sockel provides adequate air cooling
and high frequency circuit arrangement for Bimac 4X150A and
AX1508. Air enters the socket through the boltom and is guided
by # ceramic chimney,
AX158A /4810 socked is identical 1o the 4X150A/4000 excepi that
this sacket is complete with grounded cathode connecling tabs.
Eimac air-system sockels and chimneys are also available as
separate units.

For further informatisn contact

our Amateur Service Bureaw,

R 72 ¢ 1cL MeCULLOUGH, INC.

SAN BRUKO, CALIFORNIA
The world's largest manufacturer of transmitting tubes

o W T e

Facts About
Learning Code

TELEPLEX is the method
that teaches all phases of !

Code: Unlimited number %

of practice tapes contain

actual sending of many different operators. TELE-
PLEX records your own sending and repeats it back
to you. You SEE and HEAR your own signals. Per-
fect way to learn to use bug., Automatic CQ'ing.
Perfect automatic tranamission to put Code prac-
tice on the air. You can try it before you reat or buy
it. Speed range 5 to 75 words. **Facts About Learn-
ing Code” s free and Interesting, Write for it today.
See it at Blan's, 64 Dey St., New York City

TELEPLEX CO. 415 G. 51, MODESTO, CALIF.
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the bandswiteh in the 80-20 position, and with

" the dial near midsenle peak the stug in Ly There

should be some inerease in signal strength in
the receiver as the gain of the buffer stage is
ackded. Next, set the bandswitch to the 160-
meter position and listen for the signal around
10.% Mc. Peak Lg for maximum signal, The VFO
dis! will have to be moved toward the 5.5-Me,
end. Next, set the dial near the 5.4-Me. point
and the bandswitch to the 40-meter position,
and look for the signa! around 16.2 Mc. on the
receiver. Now peak Ls. For accurate placement
of the 5.0-Mec. peint (about 5 on the logging
soale) zero-beat the oseiliator with the 5-Me
signal of WWYV and adjust the slug in L;. This
completes the sadjustment, but after attaching
the cover {bottom plate} with sheet metal serews,
recheck sll the above adiustments, touching up
the slugs where needed.

The oscillator adjustment procedure can also

! be used to adjust the bandset dial on two-dinl

receivers. With the 10-A in “Cal,”’ set the band-
spread dial on the receiver to 4.0 Me., then care-
fully tune the bandset dial until the signal is
beard zero beat. The receiver is then calibrated

i for the 75-meter band at 4.0 Me, (provided the

9.Me. crystal in the exciter actually is on ex-
aectly § Me.).

Your VFO is now ready to give you s8.s.b.
operation on four hands.

Receiver Modifications
(Continued from page 27)

Appendix I

TRevision of 75A-3 to use 6DC6 or 6BZ6 as
r.f. amplifier. All resisfor tolerances : 10 per
gent unless otherwise marked.

For sels serial number 1208 and under ustrg
the 4568 series of mechanical filler:

1) Replace 6§CB6 with 6DCE (V).

2) Remove Kee (120 ohms) and Ce (cathode by-pass),
tie Pins 2 and 7 of r.f. amplifier to chasais.

3) Remove Rss (1.5 megohm). (Some sels may use 1
megohm.)}

4) Change R7 (V2 cathode) from 68 oluns }4 watt to 180
ohms 34 watf.

&) Check to see that Pine 2 and 7 of V13 are connected to
chassis, If not, connect them. (This modification has been
made on seta with serial numbers higher than 950.)

6} Remove s.v.c. from Pin 3 of mechanical filter Lox
assembly. Conanect Pin 3 of filter box to junction of Bs7, Hag
{r.1. gain contrel and minimumn bins resistor).

7) Add Rss {100 ohms, 14 watt) between Rso and Pin 7
of V7. Move junection of Re7 and negative side of meter to
apposite side of Rso.

8) Change Rer {meter shunt) to 220 ohuns, 14 wadt =5
per cent,

%) Change R47 to 220 ohms, 34 watt +5 per cent.

1) Change Eso to 56 ohmas, 34 watt =10 per cent.

| For sets serial number 1300 and over using 466C

Silter:

1) Replace BCBA with 68106 (V1)

2) Remove R (120 ohma) and Cios (cathode Ly-pass),
sie Pins 2 and 7 of r.f. amplifier to chaasis.

3} Remeove fas (1.5 megohms).

4} Chanpe Ry (V2 cathode) from 68 ohins 14 wati to
180 ohms, 14 watt,

{Condinucd oan page 150)
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you griefl and time. You'd be surprised at
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5) Change Rg: from 4700 ohms, 44 watt to 19,000 oluna,
4 watt.

6) Change Rs7 to 150 ohms, ¥ watt (S-meter shunt),

7) Remove a.v.e. from Pin 3 of mechanical filter box
assembly. Connect Pin 3 of filter box o junction of 857, Ras
(r.f. gain eontrol and minimum bias resistor).

Appendix IIT

Conversion of 75A-2 to replace 6BEG mixers
with 6BATs.

1) Carefully unsolder pin conrectivns of Vz and Vi,

2) Remove 7-pir tube sockets and ream out holes to
34 ineh for clearance of 9-pin sockets. Be sure that all loose
chips are removed from set, supecially around bandswitches.

3) Mount new tube sockets. Orient V3 socket go that Pin
7 in oloseat to r.f. amplifier. Orient Vi gocket so that Pin 2
is closest o crystal escillator tube, V3.

4) Wire sockets per schematics in IFig. 4, being sure
that al! grid and plate leada are 28 short as possible and that
all chasais connections are returned o the same poing they
were made to in the eriginal set-up.

Appendix IV

Revision to improve shape of if. selectivity
curve.

I} Remove Cno (top coupling for Ts - not present in all
models),

2) Add 82.000-ohm )4-wait resistor weross terminals 4
and € of Te (faa).

3} Healign 455-ke. 1. using the following procedure:

a} Connect w.t.v.m. dae. lead to diode load (junction of
Rap and R42).

b) Cennect signal generator output to receiver antenna
termyinals. Set signal generator to some frequency in the
80-meter band. Do not move signal generator frequency
during the rest of the 455-ke. 1.1, alignment progedure.

¢) Tune receiver to signal frequeney.

d) Adjust signal generator output control for an S-meter
rending of 8¢ 320 db.

e} Tune receiver to the 59 point on the high-frequency
gide of the gigonl. Record the dizl reading.

£y Tune receiver to the SO point on the low-frequeney
pide of the dial. Record the reading.

2} Set the dial halfway between the readings determined
in steps (e) and (£). o1

h) Set the fiducial {zero set) accurately to some dinl
division. During the foliowing adjustinents, attenuate the
signal generator output to keep the v.t,v.m. readings below
5 vaolta,

i) Tune dial 3 ke. lower than the center frequency (de-
termined in step (g). Adjuat Ts (both top und bottom slugs)
for maximum v.t.v.m, readings.

1) Tune the dial 3 ke. abave center frequency. Adjust Ta
and top and bottom slugs of T7 for maximum v.t.v.m, read-
ing,

k} Retune to center frequency determined in step (1
and tune Cgz {piate of ¥1a) for maximum readings,

Appendix V

Revision te improve a.v.c. noise immunity.

1} Replace sz with .05-pfd. 300-volt capachor {(grid-
plate coupling at VO).

2) Replace f3s with 0.33-megobm - 10 percent, 1g-watt
resistor {grid-plate coupling at V9.

3) Replace Cgq with 0.2-pfd. 200-volt eapacitor {grid
shunt at V9.

4} Add 180-uufd. mies or ceramic cupacitor from Pin 2
of VO ta clissis,

3) Remove Cys {un a ave Hoa)
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cept Nevada, that is!




