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Disassem bl ed vie w of a typical FT· 243 cr ys ta l h olde r. Left to right, co ve r pl at e
and rubber gaske t, fi ber insu la to r a nd p ress u re s p ri n g. upper e lect rod e, crysta l
plat e a nd lower elec trod e, and mol d ed phenolic holder body . T h e crys ta l is held
by rai sed co rners on th e el ectrodes w h ich a re und er p ressu re from th e sp rin g.
Th is is a ty p ica l co rner cl am p ed a ir ga p mount; the 'ai r g ap' refers to the fad that
over most of it s su rfac e the crystal doesn't tou ch th e ele ct rod es. Bro nze s p ri ng
con tac ts so ld ered into th e base pi ns in th e bod y go b elow th e lower a nd ab ove the
upper elect rodes to co n nec t th em to th e exte rna l ci rcu it .

one. In the worst C,ISt' these sp u rious Grin d i n g Ba sics
respo nses ca n steal so m uch t'nerl;y fro m The p rocess o f milking a crystal fro m
the desired mode that the crys ta l w ill a chu n kofquartz req u ires specia leq uip-
not oscilla te a t a ll; an other possibilit y is me nt: o p tica l Ins tru ments to d etermine
operat ion 011 th e righ t frequency only if the aM'S of the q ua rtz, diamond saws to
an exter nal circu it is tuned to sup p ress cu t b lanks, a lapping machine to b ring
the sp u rio us frequencies. It h; th us part these to nca r Hna l size a nd sha pe, e tch-
of the crysta l d esign process to choose ing equip men t to finish the p lat t· e nd
the exact shape of the crystal so tha t ti lt' other tools and inst rumen ts for tes ting,
'sp u rs ' a rt' as fa r as possi ble fro m the mou n ting, a nd sealing the pl at e in a
desired mode and ha ve the lo west pos- holder. Howeve r movin g an exi s ting
sible Q's. It is th is process w hich ma kes crys ta l a few kcs is m u ch sim p le r and
it poss ible 10p lug a JHH5 kcs crystal in to req uires only easi ly obtai nable tools and
an oscil latur with no ot her tuned circ u it sup p lies.
and gel JHHS kcs outpu t. Howe ve r in Ma ny o f the milit ary crysta ls o f WW
crys ta l filt e r apphca tlon s o ther types of II a nd m ust IIF ha m crystals for d e-
tuned circ u its m ust be used as 'bac ku p' cad es a tter the wa r were thickness shea r
to kee p s tro ng si l;na ls fro m gl' tting p fa tc s (mos tl y A T-c u t) in co r ne r
through v ia the s p u rs. cla mped ai r gap mo un ts. The FT-243 is

The m u ltip le mod es we've bee n talk- p ro ba bly the most fa mi lia r exa m p le;
in~ a bo ut are mechan ical o nes and an o ther is the FT-161 hol d er used w ith
sho uld n' t be confu sed with the series th e UC-61O and o ther early wartim e
and pa rallel resonant elect rica l mod es transmitter s. These are the crystals we
whic h are associated with each o f the w ill be d iscu ssing . In ge neral it is not
mechanic al modes. practica l to change the freq u en cy of

5 cont in ut"d nu t pllgt"
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A crysta l pt ate being g ro u nd .

and n-r-ord the ~r itl cu rrents o ht d illl.'d
w ith know n gom l cryst a ls o n "den band
for w hic h yu u wi ll l-e- Wind ing.

I.uu k at t nt' d rcui t of you r It'!'> l o r
transmitter osci lla tor; if it d(ll~n' l p ut
any DC o n tht-' crys l.d (i t shou ldn' t) you
can mak e y U U f in itia l chec ks by jus t
p inchin); tht.'holder pa rts lo gl'lhN w ith
you r Ihumh anJ lin gt· rs .l f tIWH"SIX: in
there, howev e-r, th is met hod is risk y .
Both crysta l pins sho u ld be uu.ularcd
from the CO Vl'T but if anyth ing slips or
Kd s le ft ou t you cou ld bl.' tw ld ing o n til
the osd lla lur pl at e VUltol); C; Pub lis her
WiSt'm ,m in fo rms me that he wa n ts all
of EK's subscribers to live to a r ipt· old
agc.

A frequency co unter is Ih... ht."!'1 way
10 chec k uw freq uen cy bu t yo u ca n );t -"

pl' r ft..'Ctly adequate results wit h ,} ne·
221 frequen cy meter o r a hi g h qu alit y
rec eiv e r such il S an K·3'JO. Your Ire­
qUCl1cy measu rin g in s tru ment must be
fu lly warmed up (a t lea st 24 hou rs) and
prec isely ca l lb ra tvd befo re yo u s tar t
work. Do n' t se u le for using th e in terna l
ca libra tor as-is; tune in WWV and zero
the ca lib ra to r crysla l agains t that, then
use the ca lib ra to r to check the rec eiver
or frequen cy meter in the ra nge you' ll

be using . If (I ikl' me) yo u us.' ,I chea p
Irequency co u nter, ca ttbre tc it be for e
use.
I)rel iminaries

C heck th e c rystals you p lan 10 g rind
fnr freq uency a nd ecuvity . If yOll ha ve
dn y w hich a re Iar o ff freq ue ncy (ov er 2
kcs) or 'dead', o pt'n the m up . The 'far
out' tint'S a re pro bably fractu red or
chip ped: these a re pa rts units , If you
fin d a dead crystal whic h loo ks okay
insidt" d ea n it carefu lly, n 'asM'mble it
a nd try again. 11 m,ly have had nothi ng
more sc r fo us than a bit o f corrus ion.

Mak e a lis t o f the Ireq uenc tes yo u
w an t. when you s ta r t w o rk , a im for the
lowest frequency first; that way if yo u
go too far you molYstill be abl e to h it o nt"
o f the h ighl;"r o m'S.

l' tck the gtxxl er ys ta l plate which is
below your low es t ta rget frequency a nd
a ssemble it in a hold er with the sa me
sp ring, cover a nd insu l,l tor (if any) bul
three d iffere n t sd s of c1l"c tnxJt's - its
o w n and two other pa irs s tolen from
parts units. (Of course yo u ca n only do
th is if you ha ve three crys ta l assem bl ies
which use the same size elec trod es).
Measure the freq uen cy a t wh ich the
erystal opera tes wit h each set o f clec-
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A sc i of ho m e-g round 1:1'-243 crys ta ls fo r th e 80 a nd 40 m ei e r 'w indow' frequ en­
cies. A b lock of wood d rilled 10 ho ld the stauon crysta ls was a s tandard feature
of ham s hac ks of the 50's; e xcept [or d portah le app l jution don ', put th e hu ll's this
d os e IllS,·t ht·r u n less you e n joy u s in g tw ee ze rs ,

speck of d irt CIT greasy fioKt'rprint. it tn operate vanes across the plate, the
If th...cry s t,, ' does so mt'l h ing s lr ol ngc 'Q' g'>l'S dow n, and it s to ps osciU"li nK.

- s ay , th, ' frequen cy goes down by 300 If you have a micrometer, you ("an
cps afle r yu u grind a bil - clea n it a s for measure the thickness "bout I /ij~ in
a d ea d errs l,]l; th is Inn is probabl y dirt . fru m each co rn e r: you Old y be able to

Ifth,· a t·tivit y ofth,,-' cryslal g tlt-"S d own spot th e problem and f1.ltll'n th i n~s (}u t

(Ihl' ~riJ cu rrent IIr o Ulp u t lev el J;l'ts bUI yo u are only luoking fo r .I differ-
less), fi rsl c lea n th e crystal as above . If l'nce uf.J.bout.OOOI [one ten th"us,mdth)
thai d(}l'~n 't fix th e problem, hold Ihl' uf a n inch. You will note .I S yo u do this
plate wi th lhl' ~-d~e fu rthest fro m you thdt the cente r is about .ooor thicker
agains t the paper a t abou t a 45 d l'g n'l.' than the co rn ers; this is norma l a nd
ang le a nd d rol~i t towa rd you five l i m~'s; helps to rai se the 'Q' u f Ih e pl dle .
the face yo u have bee n grind ing must Ik' l£l.:Q'carefu l a s you measu re no t to
be dow nward . Uevel each o f the fou r sna p o ff th e comer o f thl' p l.lt l'; it is easy
t'dges in th is way . Wash a nd try ilgai n . 10 do.
If s till dead, repeat a t least tw ice. I ha ve o nly been able to re activate

Unl ess yo u've gro und the crys ta l qun« d ead cry stals by thi s met hod abo ut half
a ways ;\Irt,.ld y (sa y 75 kcs o r m ore ) yo u the lime. These d ays, u nless it is a rare
will p robably now have a goo d one item, I just throw them away if bevel ing
again and ca n go ahead with ad jus ting doesn't work.
the frequency. W ith large r frequency Beth beveling and co rn e r le ve ling
ch anges , so me co rn ers w ill u na vo id - rai se th e frequency so if you were al -
ably be g ro u nd morethan othe rs a nd a s read y dose you ma y wind up with a
thl' crysta l /l;t'ts (lu i o f sha pe the Ire- good crys ta l which is too high in fre-
q ue ncy o f th e mode in which you want q Ul·n cy .

• co nlin liN on polS"32
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was w hen we had the p rog rammers
pfl'p;ln' a table o f Slluilfl 'S o f in h'gt' rS
from I to 100 ,000. Wt' ha d these tab les
printed and d is tributed . This wa s fur
use in precisio n gl'ar cen te- r coordtna te
ca lcu la tio ns. The slid e rule fel l f"r sho rt
o f fll'CC'Ssary precision. I'lK"k t ' l ca lcu la­
to rs were s till far in the fu ture. Il ow
cr ude that looks tod a y. Yet, it made
pos sib le d es ign o f gear cen ter loca tion
accuracies to 5 places in rec ord short
time.

Mechanical d t'Sign (If Co lli ns tun ing
mechan isms a lm ost alway s includ ed
,m dlys is o f t he e ffec t s o f d ifft'n'nti .ll
th e rma l expansions. M"tt'ri .ll dwiecs
we re ma de accordingly. I low thl'Sl' af ­
Icctcd tu ning sta bili ty W .1S the Issue.
There was a lso a co ns cious effnrt to
calibra te d ial m ar kin gs so their read ­
abflity ag rt'('d wi th act ua l ,Kcu racy of
the co ntro lled va ria ble. This is so me­
thing Arth ur wanted us tu be fas tidious
about . If yo u co u ld rea d it ttl ,1k l l'l., thl'n
tha t' s w h at it wa s ·· and vu-e versa . We
sa w Ilagrant violnt io ns e! Ih is prtnciph­
in so m e co m petitive equipments.

Th e author ~c(' iv jng30year Col l ins service pin fro m Hob Mullal ey in 1918, w hi le VI'
of m icro wave eng tneeri ng.

grammed for elem enta l RI: filler d e­
s ign . What a co m pa riso n to w ha t' s rou ­
tine today!

It's o nly fa ir to say here somew he re
tha t more t;uud mechanica l engint,,'ring
was done by E.E.'s a t Collins, than w as
good elcctrtcal cngtneering d one by
M.E.'s . Many o f those E.E.'s art' s ti ll
frie nds. They d eserve recognition. Re­
member though, thai w he n one gUt-os to
look at a pot ential p u rchase , what do yo u
seetTbc mechani ca Ithings, not electrons.

Ar thur Collins s trongly en cou raged
th e USt' of co m p u ters fo r d esi gn a nd
sim u la tion p u rpo:-;es . It became- a major
issue in hi s p la ns fur the o rganization .
As he fO Tt-' !HI W the fu ture of co m p u ters
in ulosign and manufacturing, he co rn­
m unlrated hi s v isio ns repeatedly, a nd
in many forms. Fo r so me engincl'r s 'lnu
managt' rs the mess'lge was u nderstand ­
able thuugh very d iff icu lt to Implement
on Arthu r's sc hed ule a nd at that time .
For others, th e co ncep ts were unfa th ­
omab le . Hut , tha t' s p a r t o f a much
broader s tory . The ea rli es t m echani cal
des ign u~' (If the mai nframe I rec all

11
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RV 12 1'201M) (center! compa red til 6AK5 (left) an d 951 aco rn lube (right).

or 6.3 V rr u-Ia] tubes, the AC / DC sets universal recd v in~ lube W.1S demon-
uSl'Jtubl'swithfil,lll1cntvolt"bcsashigh stra ted to me clearly one d ay w hen I
as 50 V, [t was, lI11'rd orc, an t'OlSY matter WOlS a skt,d h y .1 nctgbbo r to rep ai r a
to replace Ihest' tubes with th e RV 12 postwar p rod uc tion su pe rhe bui lt by a
1'2000. O ne onl y had 10 add ti lt' proper prominent manufacturer s ti ll in bust-
series an d shu nt resistors to match the ness toda y. The receiver was a th ree
fililmentfiltinj.'isllfttu.'t ubI' IOberep ldced . han d AC /DC su pe rhe t a nd wa s d e-
To replace a ddl'divt' tube with an I~V 12 sij.'in,'d for prt'war series filament metal
I>ZOOt), the or igin,ll tube's hase wa s care- tubes. II wa s wired w ith the p ro per
full y removed and the 1'2(XMl wa s 11ll'1I ot'la l soc kets for these tubes b ut - no
mounted on top of it, complete with the suc h tubes were ye t avai lab le! In their
filament resi s tors as required . Mulfifunc - p l,ln ', manufactured by this sa me rad io
lion tu bes wert' replaced with two or manufactu re r, were plug in adopters
more 1>ZIJ( lO's, which WNe then usu ally w ith RV 12 1'2(}tMJlubes. For th e hi'XI'<J t· /
mo un ted on metal brackets attached 10 triode mixer and oscillator tube there
the orig inal lube 's bose fo r sup po rt. The were Iwo 1' 2000's, for the pentode IF
RV 12 1'2(J(Ml was used to replace not only am p lifie rnne 1'2000 , for the duo diod e /
pcntode, but alsodio des , triodes , hexod es p entode demod u lator a nd AF p ream-
and low curren t AC rectifier lubes. It wa s pllflcr th ree 1'2000's and for the AF ou l-
eve n used by rndto manufarture rsin ncw put tube two P2UOO's in parallel. For th e
sets prod uced before reg ula r tube pro- AC rectifie r tube a selen ium rect ifier
duction wa s resumed . Th e C erman elcc- moun ted tin an octal base w as the sub-
tronics ~i illll Cru nd if; s ta rted its exist - s t i tu te . When t ube ma nu fac tu re re -
ence by st'll ing ,1 two..tube rt'gt'm'ra livt' su med in Germany a fter WW II and th e
broadcas t rec eiv e r kit which used tw o tube types th is rec eiver was designed
RV 12 1'2f)(J(}'s and a selenium rectifier. for becam e available agai n . a ll th e set

That the RV 12 1'2000 w as truly d ow ne r would ha ve In d o wa s pull th e
15 continued on page 31



Dav e Kam lin, A86XK, ('Uncle Dave') behind th e co unter in his new sto re "Wi reless
World". T he store is locat ed in Laguna N igel, Ca lif. and speci alizes in vintage gear,
accessories and paris.

Ti m Sammons, N6CC, ,1 reg uliu on the 75-meter westcoase military rad io col lec tors
net, He say s the group is conlemplaling a fie ld d ay trip to Treasure Is land for Armed
Forces Day .
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Roe Skipper, AA8AU/2,. in h is sh.llck wilh hi s vinl.lget"q u ipm enl. Th t"lu g t" Ir.llm,mit·
ter be hind him is olI T·368. I'hoto by W31·WW.

Poll t Keogh, WB9GKZ, w it h h is
l,lIest olIcq u isi tion, olI M.lIck .lly Ra­
d io tra nsmitte r moo d 2013. tie
n ils it hi s "poor molin 's KW-1".This
tu nsmi tt t" r W.llS U M'd aboard !'ii h ip
fo r p.llS~ngerudiotel ephone sh ip
10 shore rommu nic.ll i io ns.

II has 813's in th e fin.ll i oll nd 811A
modul.to r,;;. It ru ns 250 Woll ltS out.
P.lII has it o n l bO. SO.llnd 40 meters.
Note th e Johnson 122 VI:O.
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The G-76 mounted in KD011G's pi ck up,

you increase res is tor powl'r h,lndling
abili ty!

The 47K in m y rig loo ked great - but
it had scun-hed itself 10 a value of some
70K,

A second p ro b lem re ared its hea d
during CW o pera tion . Even tho ugh till'
screen of Ihe final is clamped to g ro und
d uring key -up, as th e tube heated up
second ary em iss ion from th e screen
cau sed p lutc cur rent crl'l'p - ,1fh' r som e
2 minutes o f pound ing th e J-3R, ke y up
pla te cu r ren t was m ore tha n 100 mA •
and risi ng fas t! No tube w ou ld ta ke that
kind o f abu se for lo ng , Thi s p roblem
wa s nonexistent w ith sorne b rand s o f
final tubes, hu t occu rred wi th many
made by ob scu re man ufacturers like
RCA an d G E. ,, (O K, Sylvan ias worked
best - the ones wit h the in ternal hea t
rad iati nl-; fins a ttached to the lop s of th e
grids.)

Didja eVN tr y to operate CW w ith out
the use of a s td e tonc? A std e tonc os ci l­
lator wa s added to the lis t of th ing s that
needed adding - lis ten ing to a powl'r
transformer's grunts as a monitor ju s t
doesn't cu i ii ,
O K-What to Do

The absolute fir sl thi ng to d o is te rn­
pera tur e com pen sa te th e VFOs. Wa lt' s

21

s ugges tio ns in [R were rig h t o n the
mmwy. Bl'g, borr o w or stea l a fistful o f
nt'};,ll iv(' TC sm all va lue ceramic ca­
pacitors in ·330, · 4711 and -7511 f\,\Vo rs , if
poss ib le, In genera l, approx tmntcly 1/3
o f the to tal capacitance aaoss the {'oils
needs 10 be replaced wi th a -TC ty pe,
the ros t to he NI'O or d ipped mi ca.
Do n' t even try thi s unless you ha ve a
counter and gl' lll'ra tor. It also Iw lp s to
liv e in a p lace th at ge ls brr-cotd in th e
win ter. St.'l t i n~ the rig outside fo r an
hour and b rin~ i ng it in and fi r i n~ it up
gr ea l ly magnifie s d rifti n~ a nd sho rtens
the l im e th is th ank less ta sk tak es. It is
important to remember tha t the 1o.la.l
capaci ta nce you e nd up wi th across a
~ i vl'n Inductor mu s t be dose to the origi­
nal fac tory value or the VFO dial cali­
b ra t ion will not track!

Once the TX and RX VFOs are reason ­
abl y well co mpensated (or yo u ru n o u t
of pa tie nce) it's t ime to fix the receiver's
selectivity. If there are WOK re s istors
across the prim ary and seco nd a ry o f
the IF transformers as we ll as 5 p I; C('­

ra m k s fro m top of p rimary to seco nd ­
ary, get out th e cu tte rs - you r receiver's
se lect ivity is in ex cess of 8 kll z a l6 dB
dow n a nd nca r 40 kl Iz a t -60 d B, abou t
good eno ugh to work several A M sta -

continued ned pOIse
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FigulT I, lIandy li tll .. KF powered CW sld..to ne o!Oc ill ,d o r.

Parts li s t

Rl . fa, R3 . 47Uu hm, 2·W carbon
R4 -470 uhm.l /2·W
R.'i - 3.3K,l / 2-W
Ril · 10 to J(X) oh m - optional (:-;I.·IS
volu me)
Cl - .J uF, 5n..v rorcmk
C2 - 10 u!;, tu-velectrolytic Of tan ta­
tum
C3 - .12, SO-V cera mic Of ta nta lum
[sets Ireq. of tune )

To better Increase AGC act ion ami the
dyna mic range of the receiver change R
32 (cathode b ias o f l s i IF am p) Im m 270
ohms In abou l ShO ohms. Add Ol 1.5 rnt.·g
resistor from the cold side (If th e last IF
transforme r second ary lu the A Ve bus ­
(in parallel with the existing 1 rnt'g con­
tai ned wit h in the "p r in ted circ u it" ].
Ch.1nge C 82. the .01 uF AVC bypa ss cap.
to a .05 uF/ 100 volt disc or mylar. Finally,
pa raIll') a 12K resistor across R34, the 10K
plate dropping resis to r of V7. the firs t IF
amp_Tha t's all there is to it. Re7...·ro the 5-

Dt, )>2. 03, D4 - SII1<I1I s ignal silicu n
swill"h inl; d lu..I..· (I N4148, d e)
US - 200 P IV rl"d ifi"'r d iode
QI - 2N2222 or .....Iuiv.
TI - lK C.T _to H ohm trans istor out­
put xfm r, Radio Shack 1i273- IJH(J or
rub from o ld rad io.
IpS. minia tu re ij tn 32 ohm loud ­
sl"',1 ker
Mise - perfboard

m..-tcr after a warm up.
What did the p receding st..·p a..-com­

p lish ? You incr eased the rece rver's d is­
to rt io n po in t o r overloa d leve l by abou t
10 d U fo r a hO'¥o mod ulat ed A M sil;na l
a mi made 59 on the meter closely co rrc­
spond to 100 micro vol ts on a ll ba nds .
ju s t like the 5- Linc . O f co u rse, ma ke
su re th e enti re recei ver is co r rectl y
eltgncd when a ll is sa id a nd d one.
Spt'aki ng of the met er . so me versions of
the G-76 we re shipped with the me ter
bolt..>tJ behi nd th l' front panel, not in

23 co nlin unl on page'11
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TIU' Mark II version of th is receiver,
sho wn in the p hotos, a p peared around
1900a nd represe nted a g rad ua l modlfi­
ca tion o f the o rig in.d . The po wer su p­
p ly was now on asr-poratocha ssts. Plug­
in co ils Weft' no l on~cr uscd in the I IF
osci lla tor. The receiver was d l'sig nt'd to
tu nc onl y the Su-metor CW ba nd . The
HFand mixer stages sti ll used the orig i­
na l Bn-meter p lug-in t-o ils, bu t these
wen' a lwa ys Id t in p lace. The I IF osci l­
lator g rid circuit used a su rplus ceramic­
for m inductor perm an ently soldered in
pla ce together with tempera tu re com­
pensa tio n elemen ts. The Mark II ver­
sion depe nded on externa l crystal -co n­
trolled co nverter s to co ver the h igher­
freq uency ba nd s. In ad d ition to heat
red ucti on thro ugh th e ex ter na l power
su p p ly, d rift wa s fu rther red uced by
changing the BFO to crysta l con tro l.
The vac u um-tube Solec toject ci rcuit was
rep laced in the ea rly seventies by a com­
mercial so lid-sta te a ud io filt er module,
one o f the first p roduct s offe red by th e
nedg ling MFl Co mpan y. Th is su bsutu­
tion exp la ins the two p lugged ho les on
the fron t panel's left s ide,

contin ue d next page25

A homebrew recet ver d es igned to tu ne o n ly th e SO-me te r CW ba nd . T he po wer
sup p ly is 1111 a se pa rate chassi s.

next step wa s to expend mo re pa pt'r in
arrivin~ at till' optim um p hy sical la y­
out.

The origi nal vers ion, whic h I'll cal l
"Mar k I" after Bri tish practice , used
plu g-In coils, follo wing Ted 's exa mple .
Th ese coi ls w ere a ll w oun d on
Am phe nnl col! for ms ma d e o f polysty­
rene, a tra nsparent p lastic wh ich wo uId
softe n well below so ld ering tempe ra­
ture. Solde ring wires in thei r p ins re­
quired a tec hni que whose d escription
is beyon d the scope o f th is article. For
now, we'll just cal l it a ha ssle . Th e Mark
I version o f the recei ver also used a
bui lt- in power s up p ly . Th is version
worked fairl y we ll fo r about two yea rs
bu t stab ili ty wa s not g rea t fo r CW o
Chan~ i ng II F osci lla tor p lug -in coils
alwa ys af fected d ia l calibratio n u np re­
dictably , so met hing quite undesirable
for an ex tre mel y selecuv e Cw rece iver .
The built -in power su p p ly p roduced
ex tra hea t fro m the 5Y3GT rectifier,
which caused add itio nal dri ft in both
the IfF and BFO osc illato rs. Also, the
power tra nsfo rm er ind uced low-level
hum in the aud io.
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Receive r with top co ve r removed .

The hea rt of thi s rec ei ver's C W seler­
tivity is the tw o- st age IFcascad ed crys·
tal filte r on c pp rex tma te ly 455 k l lz us­
ing thn.-e l-i· 241 s u rp lus crys tal s on the
sa me freq uency. The circu it was o rigi­
na lly pub lished by W6YBR in QST in
1955 o r 1956. The beauty of th is circuit
is th at no IFtransfo rmers a re m."Ccs sary.
Also , nose sc lec uvuy is wide enough to
prevent ring in g . The 12AX7 tubes use a
resistance-ca padta nee con fig ura tio n
sim ildr 10 pha se -in vert er circ uits in au­
dio a mplifil·r s . Proper adj us tment o f
the m ica phasing tr immers p rod uces a
narro w band pass wi th very steep skir ts .
Th e sclecttvuy o f the th ree cascaded
crys ta ls approxima tes SOO liz at Btl d n
down, a figu re based on measu rement s.

To su pp ort suc h a degree o f s t'lt'l'!i v­
ity , the rec eiver's s tab il ity re q uirement s
ar e stringen t. Electri cal s ta bi li ty is p ro ­
vided by the absence of bandswitching,
by ex ternal i:ting the power s up ply, a nd
by using a UFO tha t is crysta l co n tro lled,
using an additio nal su rp lus FT-24 I crys­
tal near the IF freq uency, con ta ine d in a
sepa rate module mounted on the chas­
sis. Its frequency is trimmed to th e d e-

2.

sin·d bear no te w ith a c,l !l,ici lo r . D r ift is
th erefore l imited to uw II F oM'i ll.l tor.
Theextern a l powe r su p p ly for the Ma rk
II ve rsion a lso in cluded .1 VI{ tube 10

(t·g u la tt· voltages to thl"Sl" osdll.llu rs ,
Mt"Chanical s tability W .IS a lw ay s a lOp­

priority item in this homcbn-w project.
Some co m merd al rec...-ivers o f Ihl"period
had a beat noll' that could waver if one
slammed the shac k's dum. Then-tore, I
used a co m mercia l rela y-rack panel of
one-eight h inch th ick aluminu m fur tbc
receiver's panel, h~t'thl'r wi th b rackets
then co m monly USl'tJ lu tic ttlt"pan...1to a
chassisbearing am.s idt -rablc wt·i~hl.Th is
worked fairly well for tbe M.uk I vl'rsion;
I could pound on th e poind wi th my fist
and the beat note wo uld n't wav er . l low ­
ev er, Mark I co uld no t pas s lilt' two-inch
drop tes t. R<l isin};the receiver tw o jllt·ltt'S

above the tab le and 1t'lI in); it fall s till
prod uced ('nou~h InI·dl.lIlica l shoc k 10
affect the beat no te, 111is W ,l S ca used by
microscopic to rq ue nf the chassis. The
MMk II vers ion, as show n in the photos ,
was therefore co mpletely en cased in a lu­
minum, This p rovided not onl y fu rther
mechanical rigid ity, but also d esirabl e

J
I



Receiver po wer su pply.

sh idd in~, '[lac tra de..o ff W<lS<In increa sed
level o f therma l drift due to reduced ven..
tila tion o f the chassis, but th is wa s s low
and would s tabilize within a h.df hour if
the "hatch" was Id t open.

No co m plete sche ma tic circu it d i... ..
g ra m e ve r existed for this homebn-w
crea tio n. O nce tht.' ov er... 11 ci rcuit wa s
blocked and opt imum physical I... yo u t
was ddl'rm illt'U, s t il};eS in ea ch section
were bu ilt o ne at ... time, te su-d , .IIlJ
most likel y modified ov e r time fo r o p ti­
mum performa nce . I fo rgl't w lll·ther I
began a t thl' aud io en d and worked
to wa rd the KF s tages, o r the uth...r W,ly
ar ound . With th l' po ssible e xception uf
W6YBR's crysta l IF CIlnf ig u ra tioll, thi s
receive r con tains no u nconventional
cir cuits; th ey a ll carne din'Ctly o u t uf
cu rren t handbooks or from Ted C rosby's
arti cle s , On ly their co rnbi natton was
pe rhaps () ri~in 'll. Th e rccet vor's tu be
lineup is as foll ows : bRAb KI:; bAGS
mixer: 6C 4 IIF tlSC; bA K5 1s t IF; 12AX7
3rd IF; 6 BA6 4th IF ; 12AU7 p roduct
det ector: 12AU7 AC e a mp and rec ti­
fier; 68116 BFO; 6A I.5 AF noiselimlter:
6AV6 1s t a udio; bK6GT audin outpu t;
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OC4 5- metl'ram p lifiN; bAK6 IUU l CI'a li­
b rd tur; 5Y3CT pnwN rectifier,

Th is homcbr ew rec eiver was the main
s ta t ion rec eiver u nt il 1975 whr-n I pu r­
cha....-d a Heathkit SB-.J03 n "l'l 'i"' t'r .lIld
SIJ-40l transmith'r, both in kit form . A
nt't-d was fd t fu r multiba nd eq u ip rm-nt
w ith 5..'i B transn ' iVl' I·,lpability. I low ..
r-...er, the homeb ruw receiver s t ill re­
111.1illt·d o n lint' , It proved to be .m ex ccl­
lent ou tboard "Q -5t' r" wo rking w ith the
5 11-3113 for C W 0pt·nll in n. In 19K9. Ihl'
h o rne b r e w rece tv cr w a s fin .lll y
mothballed dlo ng w ith t he IIt'd thidt
gl'oI r , In its plolH' ) acquired an illlp...rted
~,lt Iholt does l·vl·ry th ing . Th is l lt l lt is
Iru-rufly a nd c......pt.· rdtive, but I have no
r.lppurt w ith its so ul. When it ult imatel y
Ialtcrs, il will need t tl be cu red in th e
manufacturer's sa nita riu m Ior s ir k KI',lr
iustend of on my ow n workbench. [' VI'

always been p roud of this honu-b rew
rerctvcr. It d id Its job l·;u·L't.·di ngly well.
Kl·t rit·ving rt.'Cl'nU y thi s o ld fr it'nd fro m
sln rdgt.' fo r phultlg r.lphs. c11·.m inK uut
Ihl ' dus t a nd d ead iIlSl'Cts , inspt."l'ti n~ its
w iring up close....a ll this evo ke...i fon d
me mories . ER
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Unclellaue'sWireless World
~ ,Ii';:; t·, "t~ ·~ 11 , 1_. S .... l ll~ . I...,;" "" :"1 ." 1.I "A ~'~';17
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w.._ Wo<ld ill II stofe ~b"'ll on~ Thai~ on the
08...·. Wa c.ler to !he ....m who appreciales lhe warm. aoIt, glow 01
vacuum Iubots , tile "".ng'at II relay cIosong 1I$!he plaia ,_,. li S

voIIage and the smoorh broadcasl sound 01' -a·ll'IOdulaled AM 01
courw. _ "",.,.,.lhings torIt>essa generation 100. The•• a'. Collins
S·!inM 8C8na,ed Ihtouyhoul the s!of... Naho" ..Is. Hammaflunds
and Ol!>ftn; .'8 in oVIdonce 8 " you take II I I1pbacl10 you< &IIffy days
at """.....,ng. LOOIl lit the keys and bugs Irom I !nS, o.o<llh'ougt> our
largo lube 1Ieiocioon 01 just , a gcl>ew wilh!he guys tllrod 8 1_ gals)
""', hang our onW"e leM World .

We accept good clean ngs tor COIlSl9"fl'\tlf\1 PIo....e call Of MIte IOf
delai ls befo re &eflding rigs . We can aSSlsl you in Iocahng those
ha'd-la ·f,nd pa ilS 101 IIomflb'ew<ng We have II large Sfllochon of
paris on hand lor HB'an;: venable caplle'lors , Ira ns ta ,me." , cerllmlC
SOCk" l", old ,,,bas, Nolio nal d ial s .elc . Ca ll or write us wllh your
n(leds

As o f pross lima we nave Ihe la llowing - HP 606A siglllli !l"noJlllor s:
N" tlon,,1NC-1OOXA; HRQ. 500, ....'lh 10'" l,nquOfOCY p,,,ump, outt>oa'd
speak" ' , ,n cab",,,I; CoII,ns JOS- 1; ColI'ns 62S · 1; HallK;,at1" ,s S X·
100; H" lhcl8t1f1 ' s S X· H OIHT·40 combo: Hammarlund SP ·6OOJX·
26, in ClItI",e l II ",e don'l hav e 'I, perhaps ",e can help you 1'00 'I
Why rool 9"''' US a call loda y_

II......, S,... , l~ ~ 1' \ 1 -r_iI"Of T i M ...~I~, 'h hi<l.J •
........ ,.. ~ .... "~'Dnl., ;>t._ ... ~ ...a.,

UncleOaue's Wireless World



TUBES· PARTS· SUPPLIES r-c;-;--;_~
YOUR COMPLETE SOURCE­_a.do,,,,-,,_-_ .._,-_ .....-
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ANTQJE ELECTRONIC SUPPLY

~

Su bscrip tion Information
Rilles within the U.S.

$24 per yur 2nd clu&
S34 ..... Yfar 1st class

('.. ...... by Ail" (o nlyI.HHoU,S. $3 S

t~r hl1'isn C""ntrin by Air ' only),._ U.S. iJ60

GII......nlffd Krfu nd alany 11m.. for lull........ m.lnlng on s lIb Krlp llon

s ubscribe by m.. il or phone

ER
P,O. Box 57
Hesperus, CO 81326 Phone/FAX (303) 247-4935
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