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T he Hall icraft ers SX·28/SX· 28A is perhaps
the most widely owned communications re
ceiver of World War II Vintage. While it
embodies many praiseworthy features. the
specifications that an adequate receiver must
today meet arc considerably more demanding
than they were \v'hen the "Super Skyridcr" was
designed. \Vith these facts in mind, we set
about the task of updating the receiver to mod
ern day sta ndards; namely:

I. Improved Sensitivi ty. with a minimum of
cross modulat ion on nine plus signals.

2. Increased Selectivi ty.
3. Add itional Image Rejection.
4 . H igh degree of sta bility in both the H igh

Freq uency and Beat Frequency oscillato rs.
5. Se lectable Product Detector fo r SSII

receptio n.
6. lIandspread calibra tion for the 15 meter

band .

General Alignment

The firs t thing to be done to the SX-28 is
to give it a tho rough and accurate alignment
to be sure that the existing circuitry is operat
ing at the highest possible efficiency previous
to making the modifications. This may be
simply accomplished by injecting a IO'\' power
signal from either a signal generator, via or
stable grid dip oscillator to the antenna tcrrni
nals on the rear of the chassis apron. Starting
with 10 meters. set the reeeiver frequency to
the center of each ham band and align the
proper slugs and trimmers beginning with the
first rt stage and working through to the mixer.
Figure J2 on page 15 of the receiver instruc
t io n manual shows a chart giving various slug
and trimmer locations on the underside of the
rece ive r. As an indication of peak tuning of
each respective circuit, we can either use the
S-Mctcr or (preferably) connect an ac vlwn
across the 500 ohm output terminals of the
audio amplifier. T he vtvrn is the superior
method as it may be d ifficult to observe S-~1eter

variat ions due to ins tability when the rece iver
is si tt ing o n end during the alignment pro
cedure. NOTE: Unless it is necessary to align
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the receiver with the dial. the oscillator trim
mers and slugs should not be altered .

After the r/ amplifiers and the mixer (con
verter) have been aligned. inject a signal at
455 kc from the signal generator and peak the
vtvm with each i/ slug sta rting at the fi rst il
and working through to the last. Be sure to
usc an insulated tuning wand fo r all above
operations to minimize capacity detuni ng cf
fec ts while working u nder the chassis. T he
alignment is now complete .

Increasing the Sensitivity

T he sensitivi ty of the SX-28 seems perfectly
adeq ua te on a ll bands below 20 meters. how
ever, it is grea tly red uced on 20 and just about
non-existent on 15 and 10. While the sim plest
solution appears to be the add ition of an ex
tern al presclcctor. it is a rather costly one. and
therefore it seems more pract ical to add a
S-ger type device in place of the fi rst rt stage
for improved sensitivity. At about the hal f
way poi nt of the first draft of this article,
\Vayne informed me that he had received an
article dealing with an S·ger designed spccifi
cally for application to the SX-28 receiver.
I made a hasty copy of all the pertinent datu
and decided that I'd build one and include it as
part of this conversion. The S-ger was con
structed and added to my receiver with the
results being every bit as good as was sug
gested hy J im Kyle. K5JKX in his article.
There was not only a marked improvement in
the overall sensitivity of the SX-28, but also a
definite improvement in signal to noise ratio.
No performance deterioration due to increaseJ
cross modulation was observed as a result of
the additional gain introduced by the S-ger.

Sel ectivity; Modifying the jf

In order to achieve the proper degree of
selectivity, it is necessary to add an additional
stage of i/ at 455 kc. A 6 11A6 (alternates
6AU6. 61116) tube. miniature slug tuned i/
can and a handful of resisto rs and capacito rs
makes for a very simply constructed i/ stage
at a minimum of expense. Best results a rc
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obtained by adding this stage between V6
(6S K7) and V7 (6118) as show n in fig. I.

\Vhile the cons truction and insertion of this
if stage is relatively simple ( the only eon
stru tcion hin t to observe is that of keeping
lead lengths at a minimum ) the problem is to
loca te a blank spot on the receiver chassis on
which to mount the tube socket and trans
former. It seems the des igners of the SX-28
packed the components on the chassis like so
many sardines in a small tin can . The only
solution is to mount the stage on a small
aluminum chassis box (about 3 x 3 x 2 ) and
locate this on the left hand top of the chassis
next to the 6V6 audio tubes and the output
transformer. The leads are then run down
through a grommet on the chassis and around
to the front underside where the last if (T 3) is
located . It is necessary to make the lead which
runs from pin 1 of the new i/ transformer to
the plate of V6 ( 6SK7) out of RG-58/ U
Coaxial Cable, and do likewise wi th the lead
runni ng from Pin 5 of the 6BA6 to the top of
T3 . ow locate a 250 Volt point with a Wnn
and connect a lead from the 2.7 K resistor on
the primary of the new il transformer ( Pin : 2)
to th is point. Run the lead from the lOOK
resis tor marked "To arc Buss" in fig . 1 to the
bottom of R IS , 100 K on TI. This allows you
to keep rtt'c on the new stage. An alternate
arrangemen t is to merely ground the bottom
of the secondary of the new il transformer.
but experience has show n that the ave is neccs
sa ry on this stage to prevent overloading on
strong signals, Connect the cathodes return
poi nt to the slide r of the r] ga in potentiometer.
The fil aments of the 6BA6 are 3 and 4, Ground
pin 3 a nd run a lead fro m pin 4 to pin 7 on
eithe r 6V6 audio tube. The new i/ stage is
now insta lled. Tu rn on the receiver and tune
in a signal from the genera tor. Adjust the
trimmers on the new i/ can until a maximum
deflect ion is observed on the S~l\f eter or vtvrn.
It may be necessary to re-tune T 3 as well since
the new stage presents some additional load ing
of the transformer. Having done this, you will
note that the overall performance of the re
ceiver with respect to select ivity, image rejec
tion and S-i\ letcr reading on the high bands
has been vastly improved.

6BA6
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Fig. 2-082 regulator sta bilizes the hf O S( a nd bfo.

Receiver Stability

One of the most serious problems that con
fron ts us is the lack of stability in both the
H igh Frequency and Beat Frequency Oscil
lators. This is due in part to the mechanical
construction of the high frequency oscillator.
but is mainly attributable 10 voltage Iluctua
lions in these circuits.

Most of the paper bypass capacitors on the
underside of the receiver have most probably
deteriorated with age ami moisture over the
years. It is advisable to replace as many of
these .IS is practical with either new papers of
the proper voltage ratings or disc ceramics
rated at 600 volts. This step is a good idea in
general ami may save hours of grief spent in
searching for sources of difficulty at a later
date. Firstly, it is necessary to add a voltage
regulator tube to the oscillator circuits to
stabilize the voltage applied to the plates or
these lubes. The "1 oscillator is V4 (6SA7)
a nd the bto is V II (6J5). The voltage present
o n the plate of V4 (pin 3) is about 150 vel Is.
An 0 112 (V R-105) is mounted on the top left
of the chassis next to the 5Z3 rectifier tube and
the new if stage. As shown in fig. 2. pins I and
5 arc tied together and connected 10 the junc
t ion of R6 (6.8 K) and R71 (4.7K) . This puts
105 vol ts regula ted on the pla te of V4 . Con
densers C68 and C69 arc 10 % tolerance units.
T hey sho uld be replaced with Sil ver Micas or
like value but with a tolerance of 5 % or better .
T h is ac tio n results in greatly improved hi osci l
la lor sta bil ity and tends to minimize overa ll
receiver drift. A nother suggestion is to include
a tiny 6.3V. I amp fil ament transform er strict
ly for the fil aments of V4. Th is would be con
nected direc tly across the line cord and would
serve to keep V4 filamen ts on even when the
main ac switch is in the off position. T h is
part icular fea ture is included in the SX- IOI
and is a real boon to receiver stability. The
receiver will now require no warm up time
before stability is achieved.

As fa r as the bto is concerned several modi
fications are required. Those lucky souls posses
sing an xtal in the range 456.5 10457.5 kc l might
do well to add this xtal and modify the bto to
a highly stable crystal cont rolled oscillator. The
above mentioned crystal would be for upper
sideband reception. For lower sideband the
frequency would be between 454.5 and 453.5
kc' . Both crystals could be added and an upper-
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Bandspread Cal ibratian for IS Meters

In order to achieve bandspread calibration
for the 15 meter band (this band was not yel
a llocated when the SX-28 was designed) one
merely pastes a heavy piece of white paper
over the upper logging scale on the bandspread
dial. sets the main tuning and marks freq uency
calibrations on this paper in 5 kc divisions. An

II CI-I/l ." I' xF ..ft . Mlt.LEft Il - CI +I05v
'1' 1 '1' 1 - SEE TEXT REG.

Fig . 3-Crysfal confrolled bfo.

lower SB switch installed on the fron l panel
(sec figure 3) . Figure 3 should be disregarded
if you have no des ire to include a crysta l eon
trolled b]o. The bjo tube is V II (6J5). To
stabilize the existi ng circuit disconnect R45
(20 k) from the plate of VII and run a 100
ohm 2 wall resistor from the plate {Pin 3) to
the B plus side of the 082 voltage regulator
previously installed, Replace C73 (500mmf)
in the hl o transformer (T 4 ) with a I % zero
temperature coefficient ceramic or silver mica.
Also replace C71 (IOOmmf) with a 5 % or
better silver mica and replace C75 (2 mmf)
with a 5 to 7 mmf silver mica. This latter step
results in improved bto coupling to the product
detector to be d iscussed later.

accurately calibrated frequency source will be
required for this operation.

Mod ifications for SSB Operation

In order to facilitate ssb reception it will be
necessary to add a prod uct detector to the SX·
28. Figure 4 shows the circuit that was found
to be the most advantageous.

Two 12AUTs arc used as three triodes in
this circuit. In order to allow distortionless
reception with the rt gain fully advanced while
receiving ssb, proper mandates require that the
incoming sign al from the bto be ten times as
great in amplitude as the incoming il signal;
this latter is generally about I volt and there
fore the bj o should be capable of delivering at
least 10 volts 10 the detector. The bto in the
SX-28 delivers approximately 9 volts with 105
volts on the pla te of the 6J5. and reception is
completely free of distortion with the rj gain
at maximum, except on signals of over 40 db
strength. I did not feel that the additional effort
of installing a stage of amplifi cation for the bio
was worthwhile since the majority of signals
l. Surp lus crystal chan nel 47
2. Surp lus c rysta l channel 326
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fig . 4 -Product de'ector a nd plug wiring. Socket
con nec,io ns ere mede to the receiver as ind icated

and th e d etecto r p lug is wired to match.

Ave Modification

Ordinarily. when the receiver modc switc.h
is thrown into the cw position. the eve buss IS

grounded through the action of SW . It will
be necessary to lift th e wire running from th e
moe buss to thi s sw itch section in order to keep
a ve on the receiver at <Ill times. The S-~l ete r

will now fun ction on C\V and SS B.
For those really finick y amateurs. it may be

des irable to increase the delay on the m'c buss.
You can experiment by hanging va rious values
of C between . 1 and 1 mf from any point o n
the buss and observing both the sound of the
received ssb signal and the S metcr ac tion.
Surprisi ng res ults ca n be obtained this way,
bu t since every amateur has h is own idea of
perfection it must be left to individual d is
cretion.

Once yo u have dragged out the soldering
iron and actua lly performed the above opera
tions, the resulting improvement in the SX-:!8
will give you many more years of listening
pleasure ; fo r the receive r is truly "Updated,"
1959 style , Good luck. •
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received arc below the 40 db level.
The product detector is simplicity exempl i

fied to build and should be constructed on a
small chassis box. An octal socket is mounted
on the rear apron of the receiver and the prod
uct detector is mounted alongside this socket
and connected to it hy means of a Amphenol
PM~8 plug on a 8 conductor shielded cable.

e Q Rev iews

The Knight -Kit Span -Master

T he Allied folks havc come up wi th ano ther
"si mplici ty exemplified" Kn ight-Kit. The Span
Master is a regenerative type receiver which
covers standard broadcast as well as short
wave. including American and foreign broad
casts. amateur phone and cw, ships at sea. and
a ircraft. The professional. contemporary styl
ing of the cabinet makes this a receiver you'lI
be proud 10 disp lay, The dia ls arc clearly
m arked in whi te aga inst black for added tun
ing case an d the panel is anodized alumi num .

The money you conjure up by scrimping on

lunches for a while buys you a host of features
and the actual construction of th e uni t requires
a bo ut 5 hours of the time you'd normally spend
v-a tching "T he One eyed Monster" Like most
Knight-Ki ts the assembly instructions are of a
sim ple. clear and concise. step-by-step na tu re .

The Span-Master covers the frequency
rangc 54 to 30 me in fou r bands The unit also
has electrica l bandsprcad, which sim plifies tun
ing c rowded ama teur bands anti a bui lt-in 4"
psn speaker as we ll as a headphone jack loca ted
or. the rear pa nel. A Speaker-Phones swi tch is
a lso included.

Technically. the Span-Master contains a 6B·
Z6 operating as a regenerative detector. Two
regeneration controls arc brought out to the
front panel; one for coarse and one for fi ne
ad justme nt. By carefully adjusting the fi ne con
tro l, signa ls of extremely low intensity can be
rece ived . Once the signa l is de tec ted . it drives
a ha lf of a 6AW B (triode sec tion) wh ich func
tions as an audio d river stage. Th is in turn
drives the pentode section of thc same 6A\V8
which serves as the audio power amplifier and
feeds the output transformer and phone jack.

One praiseworthy construction fca tu re of the
Span-Master is thai the hook-up wire supplied
is pre-cut to length and has the insulation a l
ready removed ,

All in a ll. the Span-M aster is a technically
excellent and economically sound investment. •

May, 1959 • C9 • 51


