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by Charles Walch,
WSMHE, in the October 1950 issue of CQ.
The name of the article is “Suggestions on

subject was written

How to Dress wp Your Station™ and it is
recommended reading. At the sk of sound-
ing hike a poliician proclaiming his platform,
I would like to promise something in the way
of war surplus conversions that are a little
oul of the ordinary. The constructor can add
the finishing touches or omit them as he de-
sires. but they will be included for those who
desire the “factory look.”

This conversion is an example of the “spit
and polish™ techmique. Believe it or not, but
this is the same receiver that was used in the
Novice (Q5'er article in the January '56 issne
of CO. Not more than a total of 3 hours was
spent shining vp the old BC453, but what a
difference in the external appearance! A full
cover and back plate were constructed out of
Reynolds “do it yourself” aluminum to replace
the original one that was badly dented. Then
a liberal coat of glossy grey paint was ap-
plied 10 the whole shebang. In addition, the
circular dial was discarded and replaced with
a spare scale from a commercial dial assembly.
A plasue dial cover and pointer with a scribed
line, and a large, shiny knob completed the
de-surplusing itreatment. Remember, war sur-
plus does not have to look like war surplos!

Because a great number of readers will
probably be pew amateurs, every affort will be
muade 10 Icn.r:p the conversion instroctions clear
and concise. Future conversions should be of
particular interest to the Novice and Tech-
mician, and for the most part will feature step
by step instructions from start to fimish.

Additional Notes on The Novice Q5%er

After my wnsis healed (where I slashed
them) 1 answered 121 letters from interested
constructors. (1 am referring to the Nowice
Q5er emmor.) One of the questions most often
asked (m addition to “Why doesn™t it work?)
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was “How can | add 10, 15 and 20 meter
coils?' To provide these readers with a satis-
factory answer, several coils were tried in the
MNovice Q5%er circuit. The results were very un-
satisfactory, to say the least. On the 15 meter
band the images of commercial stations were all
over the place. On ten meters, amateurs operat-
ing in the high end of the band appeargg on the
low ¢nd and vice versa, ruining the excellent
calibration of the Novice QS'er. In short, be-
cause the oscillator wat so close to the in-
coming signal frequency, images made the
Q5er uvnusable on these bands. Further ex-
penmentation led us around to Bill Scherer's
(W2AEF) “Converter-ettes™ ns described on
page 42 of the CQ “Mobilc Handbook.” Sev-
eral of these converiers were constructed and
connected 1o the Novice Q5er. The converters
were adjusted (as described by W2AEF) o
produce an 1.f. of 7 meégacycles and the Novice
Q5%r was tuned to this frequency. The results
were amazing! The stations rolled in from all
over the place, and there was not an image
0 be found. The constructor might look down
his nose at a high frequency converter that was
not crvsial controlled because a tunable con-
verter might destroy the high stability charac-
teristics of the Novice Q5'er. This is definitely
not the case, after a few minutes of warm-up,
the Converter-ette shows no signs of thermal
instability. By cdosely following Bifl Scherer’s
layout and construction, the mechanical sta-
bility is excellent. Fig. I shows a coil chart
for udapting the W2AEF “Converter-ettes™ to
the Novice Q5er or the Single Sideband Q5'er.
Tumng twenly meters on the Novice QS'er
was a diflerent story. By using high “Q” l:mh
in the antenna and r-f amplifier circuit the
images were down about 35 db from the in-
coming station. Not the last word in image
rejection, but quite satisfactory for general
operation on 20 meters. Because of the sim-
phaty of addmg 20 mcters to the Novice
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is of the con-

ground wire between th ¢
verter and the BC-453 chassis.

Several readers advised me that they
having trouble locating the Chicago or Thor-

WEre

darson transformer for the conversion of
the BC453. A short time after the manuscript
was published, a nifiy hittle transformer that
just fit the bill, was located in the Triad trans-
former This transiormer is Triad part
number R-6A and because of its small size, is
?3'.1; mounted on the rear apron of the BC-

The converter is aligned in exactly the same
manner as the Novice Q5er, however, on 20
meters the slugs in the 20 meter coils are
used for alignment, rather than the trimmer
capacitors on the side of the tuning capacitor.
Start the alignment job by placing the band
switch in the 40 meter position and obtain the
loudest signals by adjusting C/, C2 and the
asocialed tnimmer capacitors. Thea switch
down to 80 meters and adjust the slugs in L1
and L3 for the loudest signals. It will probably
be mecessary to repeat this two or three times
until both bands track. Incidentally, the slugs
in the coils for the original Novice Q5%er were
E:m:uwd. ﬂ]thfnugh these fcgljlsmaf I'iui:cd as
aving a top frequency o c, they go
well beyond 7500 ke, even with the slugs Jeft
in the coil, as in this particular circuit. Once
the 80 and 40 meter bands have been aligned,
swiich over 10 20 meters, and peak the slugs
in L2 and L4 for the loudest signals at some
clockwise setting of CI-C2. This completes the
alignment of tgc converter section. in-
ductance, L7, in the Q Multiplier section is
peaked for maximum signal on any band, with
switch 52 in the off position. When 52 is
changed to the peak position, the signals will
probably decrease in volume becanse of the
detuning effect "of L6. By adjusting R/3 and
L5, the signals will get much stronger, and as
resonance s -approached, the Q Multipier will
almost break into oscillation (it will break into
oscillation if R7F is advanced too far) and the
characteristic sound (ringing) of high se-

moved to either side of the receiver band pass

rig,” because it was not possible to find ex
the right capacitor for the job, Actually, a 1
ppfd. Hammarlund unit was used, but it was

y

However, you will lsmhabl‘r notice that when
C6 is adjusted to null out the carrier of an in-
coming phone station, the station will sound as
though it was transmitting single sideband.
This is becavse the Q Multiplier is selective
enough to oull out the camier, but leave the
voice sidebands intact. By jugeling C6 and R14,
2 point of maximum rejection should be found
and in this pariicular receiver it was about
db down. Once R4 is properly adjusted it
quirés no more altention, and therefore
mounted internally.

Conclusion

The Single Sideband Q5’er has been used at
W6TNS for a penod of 3 months now, and
during this time I have found it to be one of
the best means of copying SSB signals with the
possible exception of the Collins 75A4. I per-
sonally prefer it to any of the “signal shcers™
because it does not leave you at the mercy of
the poor sclectivity of R
most  CommumICations >

receivers. For mobile
(=)

74

receplion, it 5 unex-
celled. Even on rough
roads it is not necessary
to constantly retune the
receiver as is usually the

CaSE,

Well, that 1= about all
there is 1o tell about the
SSB Q5'er. u
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after the adjustments are complete. Inci-
dentally, capacitor C'6 is somewhat of a “ju[r- it
ac

gl



of which is comparable to a far more expensive
mnit. Application of the fxed coaverter principle
permits me of corysial-conirolled high-freqgoency
osclltors which provide stability that s oosor-
passed. Combining fixed crystal-controlled con-
verters with the BC-453 low frequency mecoiver
results in exceptional stability and selectivity with
an excellent degree of

The circtit m Fig. 2. shows a converter which
gives cxcellent results when wsed in conjuncHon
with the BC-453 receiver. This converter mses a
erystal oscillator which is 200 kilocycles lower in
frequency than the low frequency end of the
amateur band desired. Tuning is accomplished with

plog-in coils were used, one converter could be used
Coals oot T S el s e
tals i or .
mim:nﬁnu;nﬂhﬂﬂa&m ﬂ!!ptwulnnu
frequency bands and fair on the lll-ml:l't‘ml:l.‘l-ll:r'-
ever, because of the low cost of the individual con-
verters our recefver employs a separate wmit for
each band.
A Simple Super
Using these principles the author has developed
a receiver which gives extraordinary performance
considering the investment imvolved. The wmit pic-

7



Fig. 4 [right]). Under chamis view. The by-pas
candeniars, resifars, resister helders and irom
core coll forms, including shislds, wers oblained
from wwrples BC-453 recoivers. A common power
receplacle located on the extreme left supplies
pewer fo both unils

center line allows direct reading of frequency on all
bands. Zero on the dial represents either 7,000 lc
or 14000 ke and 500 represents 3,500 kc. The dial
is comstructed by cotting an aluminum disk 34"
in dismeter. Draw the new scale on a good grade

writing paper so that “0" corresponds to 200
the original dial and 50 corresponds to 250, elc.

will provide accurate calibration provided

crystals are carefully chosen for the proper

may be obixined for less

than gr surplus market. Buot if sur-

phos crystals are used, purchase freguencies some-

what lower than those desired and carefunlly grind
the erystals to the exact frequencies?

The type of construction used for the converters
is patterned after the BC-453 and most of the parts
were obtained largely from two of these receivers
that were “cannibalized.” These receivers can be
purchased for around $200 to $3.00 less tubes. One
cantion—do not attempt to use the radio frequency
chokes found in this type of receiver becanse their
indoctance is much too Jow for soccessful use in
the converters.

The converson of the BC453 receiver s not
dificalt, The flaments are wired in parallel in-
stead of series parallel as iz required for Z2E-volt
operation. A 30,000-ohm variable resiztor is added
2 Johs=on, "Crrefal Grindieg Simplified™ CQ, Jan. 1840,

bﬂmﬁmmﬂr#mﬂ]{mF@.T_}mﬂt
TEar power soclket and serves az 3 gain control
An oFF-oN switch for 117-volt a.c. may be added
to this control. A switch for bio, is added be-
tween pms pumber 4 and 1. The headphone jack
is wired fo pins nomber 2 and 1. Filament woltage
is connected to pins nomber § and 1. The plate
volizge is connected to pin number ¥. Loudspeak-
er operation is obtained by connecting an output
transformer with an Bi-chm impedance primary
to ping oumber £ and I. Make sore that nomber
£ is connected to lug number & on the oculput
transformer of the BC-453, as this is the 8000-ohm
tap. Power supply reguirements are 250 to 300
volts at 60 ma, and either 6.3 wolis or 126 wolts
for the Alaments, depending on the tobes wsed.

Resulver Allgnmant

Adjustment of the receiver for initial operation
is a3 simple a5 the modifications. With the band-
switch st for the band desired, turn up the gamn
control on the BC-453 and set the alignment tom-
ing condenser on the converter at half scale. Next
tune the associated trimmer condenser for a dis-
tinct mcrease In noise level Thiz wall be either
the [requency desired or, possibly, the image fre-
quency. The mmage frequency can be easily check-
ed becamse it falls outside of the amateur band

+ ETEW

Fig. 5. Crystal controlled 14-me converter for the BC-451.

|, CE—I5 ppf Cll—10a1 ,ﬂ:F RE— 5,000 ohms i —I15 fums
2, CH—40 ppuf Cl2=50 maf R&—25,000—50000 ohms L3—10 furns
3, C8, C13—0] pf Ol 4— 005 uf R7—I000 ohms L4—I5 furns
4, C7, CE—05 pf Bl. B3—&M0 chms EFC—2.5 mh

CI0—30-50 uaf R2, R4—50,000 ohms Ll=3 tfurmns
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Conv. L1 L2 Ca L3 Ch I4 CT&Cs

Freg. silver mica

28 mc. 2 turms Miller 5 pufd. Miller 5 pafd. Miller 100 g=fd
220 enam. 4404 4404 _ 24403

21 me. 2 tums Miller 10 pufd. Miller 10 pefd Miller 100 ==fd
=20 enam. 24404 =40 4403

I4 mc. 3 torns Miller 5 pufd  Miller 5 pufd. Miller 100 mxfd
220 epam. 23405 4405 4404

Mifler 24403 9 toms, 522 epam. wire, wound on %" slug tuned form

Miller 24404 12 turns, 324 emam. wire, wound on ¥ “ slug uned form

Miller 24405 19 tmns, 226 enam. wire, wound on %" slug tuned form

The June issue fo CQ contained a very inter-
esting letter by Fred Nazar, WERNA. Fred dis-
covered that the 3500 kc crystal could be used
on its various overtones and actually made one

“crystal work for all three bands. This is an

excellent idea but does have the disadvantage
of locnting the 20 meter band down on the low
frequency end of the Q5%r dial, where image
reéjection is not too good. However, for con-
structors who want to save space (by eliminat-
ing the crystals and the band switch), this is
recommended reading also. WBRNA also noted
that the BC-453 makes an excellent mobile re-
ceiver. As a matter of fact. 1 believe it is one
of the few receivers in existence that can be
used for mobile S5B reception, with the possible
exception of those with crystal controlled con-
vEricrs.

and L4 are the added 20 meter Miller coils
This converier differs from the Novice QS5%r
in that the coils and crystals are switched by
a 6 pole, 5 position miniature ceramic switch.
Omly 3 positions of this switch are actually
needed, but it secemed a shame to waste the
extra positions. The fourth position of the
switch is wired for straight through operation
50 that the BC-453 can be used with a regular
communications receiver. The contacts on the
fifth position were used as tie and the
switch siop was set to block rotor from
contacting them. The crystals were soldered
directly to the swilch termuinals. Do this as
rapidly as possible to avoid damaging the
crystal. As vou can see from the photographs
of the sade view of the converter, the paris are
really crammed into a small space. I must con-
fess that 1 first mounted tbntuungcapn&u:r.

- i
The Single Sideband Q5’er :ndthcnstartﬁlpﬂhngm rest of the
Fig. 2 is the complete crenit for the SSB  paris as tight as | could get them. The cabinet
QS'er converter and Q Multiplier. Coils L2 used to hide this atrocity was an L. M. Bender
Porty Lest
Cl, C2—Dual wetion 165 =5 emam. wire wond LE—55 millikeary TV il metery, GO0 ks
pald. wvariable cagacl- o R almy tamed wilih aml (M erysial
tor (Miller =3IT ar form. =1t B0 meters, &S00 ke
egalv. i L3—15-50 millibsary TV eryatal
E2—&8- 150 me sntesns e 7
€3, Ci, C3. CT. C10, Cid. eoil (Miller =C-330a) i e M Miscellzaeous parts re
CLI—06  afl.  dise Primary, 30 tarns Z96 g et nhme wmired: Barrier ter-
eeramle  eapacitor enam. wire wound at BT ik misal sirip (three ter-
C8—140  aafd. variable the grouad end of the E3 7 7K ohms, 1 wati minals recuired)
capacitor  {Hammar- secondary. H-mmhrr. Ei—150 chws Cabinet: L. M. Bender
hund APC-140 or equiv., I0 torms 20 s K ohms {iLMB} T53
mee texi) wire wound on %" shug E§—27K ohms lock™ Tubes: 13BAS
El—lrntr;nt. diee cernmie tuned form. BT-—ATE ohms IEIBE" lfimiﬂlﬂd-i
R LI—210=-A30 E13—1 mh wire an m O
C8—20 mafil. disa eernm- (Millae ;Hgl.;rirl; lt';mtt. 4o Xae nectors for cobles
ig enpmeltor P‘I.'ll'r-H-'I'L 100 tarne :HI] K9, BE11—2 magohma Vi—12 BAG
C11, O12—.01 mfel. milver nerambbe wound at th R10—180K ohrme Yi—12 DEs
I'li..l\ﬂ groond ead af i ;a:- Ri3—15K ohms Yi—i1 AXT

Cl3—800 pufd. silver
ke

C18—.008 ddise peramie

eapaeiler tomed S,
L1710 mfd. 460 wokt LA—E.0-180 me r- ounil
£ u.ptnlm' (M ier b

ln:r-::l'lt-n_'h
) Priy, 88 womnd o= N alug
taras =3 poamble Totee! farm
-I._‘ﬂ-lfhhmﬂ Lt—lﬂhf =i
P T cheke, corw (Ml
Seondery, B s B ]
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Eia, b ¢, o 8, T—0 pole, BC-453 Conversian
Cats el (Om - RO

j=i_-N ] Q Maliiplier
swieh AD R-8A. 450 welt ot
Xi—80 mwlers, 300 ke M ==, 5 woia 3




selectivity of the SSB QS'er with the Q Multi-
plier at minimom bandwidth is 85 cycles (ves,
I said cycles). 1 make that statement with a
great deal of reservation but I have the curve
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dial}. Even with the Q Multiplier full on,

drift in the BC-453 is not noticeable. This de-
sirable feature can also be added to existing
Novice Q8%er reccivers with the same excel-
lent resulis. It is really a sensation to copy C.W.
with this kind of selectivity. ift 1

copy. Single side-band stations are easily
muned in by backing off the selectivity to about
1600 cycles. Switching on the Q Multipher
sucks the sideband station right up out of the
heterodynes caused by the old fashioped trans-
mitters with the camers. The 12AX7 portion
of Fig. 2 is the 85 ke Q Multiplier and this
part of the circuit could be removed bodily
znd added 10 existing Q5 ers. Becamse of
high inductance involved in the 85 kc
circuit, it may be necessary o
valoes of C1] and Cl2, one way or
The adjusiment of the Q Multipli
well covered by Champlin (CQ, Oct. ™~
Bill Scherer (CQ, Jan. Mar. Apr. "55)
constructor should have no trouble ob
the additional selectivity if their directions are
followed to the letter.
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Fig. 1 Scdhemctic dogrom of the 558 Of'er. The 12AXT section i the O Mulipher ond

ma bs psed with the Movics O5s ol
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Bond chonging is occcomplished with
the [ower right knob.

. Donald L. Stoner, W6TNS
Evsinesrios Comuiiant

Surplus Conversions

The Single Sideband Q5'er

amatcur bands. One such mmit s the APX-1
and 2. Just off hand, I can't think of anything
that this unit could be converted to, except pos-
sibly a 110 volt IFF interogator (it was 28
volts) and who needs one? However, looking
ut it from the other standpoint, there must be
£50.00 worth of parts in that gizmo. There
are at least 2 dozen good ccramic sockets,
maybe 100 ceramic capacitors (all popular
values), not (0 mention molors, cods, plugs,
thigamo-bobs, franastats and last but not least,
left hand Romit rods. T digress.

For the Technician, surplus equipment is a
means of getting on the high frequency bands,
with units that would be unobtainable, at any
price, on the commercial market. As a Tech-
nician, my first 420 megacycle rig was a moldy
old APS-13 that looked like it had been used to
keep the mud from shifting on the bottom of
some harbor. The dirt was at least a quarter
inch thick but it was fun -:lcanini; it up, in-
stalling a 110 volt power supply in it and using

48 = CQ » Seplember, 1956

il on the 420 band. 1'll never forget the thrill 1
#ol from ing a station in Los Angeles,
from San Diego, 110 miles away. Even though
it was 3 moduolated osallator and the modu-
lation was “ramnchy,” the APS-13 ng provided |
many fine contacts and at a total cost of less
than $10.00.

The old timer can fill out his station with sur-
plus gear. There is a definite increase in the
number of hams getting on 2 meters for good
old rag chews. 80 and 40 meters have become
so crowded that it is difficult to get a solid Q50.
2 meters provides the old timer with a band
that is, for the most part, QRM free, siatic
free, and free of QSB. Nine out of ten hams on
the two meter band do not even use a v.l.o. All
they necd are two or three crystals and QRM
ceases to be a problem.

To the mapufaciurer of commercial equip-
ment, war surplus = a dirty word {or at any
rate, it used o be). Back in the early days of
war surplus, there was s0 much quantity and
th:puﬂmmhw rhntnmpr:ﬂ}';-:u;h
to sell any piece of commercizl equipment.
Many mmc;num went nﬁe rocks Ilm
cause could not compete war surplus
prices. Looking back through some old copies
of €@, 1 find selsyn indicators for $5.00 a pair,
a 6 fool enclosed relay rock (brand new) for
$18.50, BC-221 frequency meters for $39.00,




olors (also n:w} $5.00
complete SCR-274/N units in-

dmg 3 Command receivers, 2 Command
transmitters, 4 dynamotors, racks, cables, con-
irol boxes and spare tubes for $30.00. It is
prefty casy 1o see why the ham gear manufac-
trers did not do moch business with these
odds. All this has changed, of course, and the
surplos store of today has only a fraction of
the gear of “the good ole days™ And today,
manufacturers of amateur gear are-turning out
equipment &l an unprecedented rate.

Some of the pewer hams probably do not
remember some of thesc carly bargains. Actu-
ally, right after the war, electronic surplus was
even cheaper than these previous examples.
The first “goodies™ to appear on the surplus
market went just like hot cakes and the deal-
ers did not need to advertise. For this reason,
some of the better bargains were never re-
corded for posterity in the pages of CQ. If 1
may reminisce for a moment, I can still remem-
ber a cold winter day in early 1946. I was still
in high school then, and for weeks 1 had
dreamed of my safan to the surplus stores in
Detroit. Finally, that morning armived and at
the erack of dawn, several hams and I headed
for that fair city. I believe, at the time, 1 was
shopping for Command receivers and one of
the big surplus emporiums was having a special
on them. With a fluttering heart and eyes as
big as 3 em radar reflectors, my friends and |
bolied down the rows of plexiglas B-17 bubbles
and the Mark Il cotton pickers (brand new)
and headed for the electromics section. One
could spot the gear a half mile away. It was
shining ike a sca of black crackle, ship grey
and olive drab. Upon imguiring about Com-
mand receivers, the salesman showed me a 3 to
6 megacycle and a 6 to 9.1 megacycle demon-
strator that was just hike the ones in the over-
s=as shipping boxes. 1 believe the dialogue went
something like this: Placing my eveball to his
eyehall, | shrewdly asked “How muoch for the
two of ‘em™ (This was the fashionable way to
dicker in those days.) After sizing me up for
a2 hot one, the salesman savs, “Two Ninety
Eight” and with a flourish, waves toward the
sparkling brand new receivers. “What,” [ bel-
lowed, “you raised your price! The ad says a
Dollar Ninety Eightl™ “So we got overhead"
shoots back the salesman. (It was a big circus
tent, if my memory doesn’t fail me.) “Tell you
what I'm gonna do" (a popular expression back
then), “I'll throw in one of these 190 (o 550
kilocycle jobs (brand new of course), nobody
wants the darn things.” (I knew that 1 could
have gotien a better deal at another store on
the other side of town, but it was starling 1o
snow and the streets of Delroat can get pretty
slippery, almost as -s.llppl:n' as that salesman. 1
bad better quit reminiscing. the manuscript s
gelting tear stained.) However, if you think 1
could be spreading the facts 2 little thin, look

.pﬂm b‘"f:’ra T W_-ﬂ*"‘"ﬁ ‘Wﬁwh"h“-“'-'trﬁ_ﬁf

thrﬂughmmcﬂfthl:ﬂld copies of CQ. Bny!_ )
What deals—those were the good ole days!

[n}nﬁml:m'gs us conversons 1 have
s nlterior muuf]P\Li {besides money). It
scems o -me, and quite a few others, the ex-
penmenting phate of amateur radio is a lost
art. The cmrent “do it yourself™ trend cer-
fainly & pDot getting ifs message across o ths
amateurs. Too many amateurs would rather
prmth:g:ru:nmmtlm:lndbnughnm:

made ham station, never more W get
bu:nlhsahﬂtsuﬂu:lﬂ'mgmn Some hams have
never secn the insides of those mysierions boxes
upon which are mounted the switches they flip
and the knobs they turn. To me, it makss about
as much scosc as a sailor spinning the Eitle
green propeller on the end of a torpedo. Don't
get me wrong; I have nothing against commer-
cial equipment. Over the past few years I have
purchased several pieces of ready made equip-
ment, but like liquor, cigarettes, women and
DX contests. excesses should be avoided. The
satisfaction that you receive when you “roll
your own” cannot be measured. Invariably,
when a ham constructs something, it does not
work right off the bat, and the person has to
think a little before the trouble resolves itself.
Back to the soldering iron, men!

All too many of the conversions that I have
seen are simply an attempt to get the onits
working with a minimum of effort. Painted
over panels, dangling power supplies and out-
rigger tubes prevail. The old axiom “a job worth
doing is worth doing well” certainly applies in
this case. If one spends ten or twenty hours
converting 2 piece of war surplus, why not
spend 2 couple more hours sprucine it op?
With a very little work it is possible to do a
mce job of de-mhtarnzing surplos pear. A [it-
tle paint to cover the battleship grey or olive
drab and the unit begins to take on a commer-
cial appearance. Take a hint from the manp-
facturers. Some chrome here and a few shiny
knobs there, and it will take a seasoned “sur-
pluser™ to detect any resemblance to military

equipment. One of the best articles on the
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Fig. & Block diagram of recebver-converter
arrangamant.

Fg. 7. Rear view of powsr receplecle cossecfion:

woltage is actuslly reqoired for the proper opera-
tion of the 8ACT comverters. For this reason the
orstal osciflator plate voltagr should be Dmmited
o 35 or 40 vola

nals poor, The substantial “sldrt™ selectivity offer-
ed in this receiver makes copying of wenk signals
possible right up to that kilowatt signal a few
blocks away. As an interesting application of sur-
plus and a good receiver at a modest investment
this little super is a worthwhile shop project.
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