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Photo 1, th e Hammarlund IIQ-129X front pane l before resto ration

.. r

and of the outp ut (plotters, pri nters). Re..
ga rdlcss of th e ITI t·th OUlllo};y the ou tpu t is
an exact p h-tona l reproduction of the in
format ion (ld h'rs, numbers, logos,circles,
tic marks, lines, ctc.) on the panel.

I'holo 2 illu st rates a CA D sess ion in
prOL"\'ss for thi s panel. We ar e working o n
the MI.' ,I nea r th e Crysta l Solccnv tty con
trol in the upper left portion of the panel.
The C AD session illu strated is Auto CAD
for Windows. To start Ihis process first
determ ine a vertica l and horizontal refe r
ence axis from w hich to p lace object s Oil

the drawing. You will OL"-...-I 10 use these
sa me reference points for all measu re
ments when loca tin g holes and in forma
tion on the d rawing. I typically usc the left
verttcalcd gc of the pan el and the bottom
edge . First locate all holes a round w hich
we will need to p lace info nnation. In ou r
examp le we do not need to "d raw" hole
locations for tbe S meter, mounting holes
on the panel perimeter or the sqU.l fl' tun
ingdial holes. Draw the hole size so tharit
is on the ins ide of the panel hole. Once
located, plot the holes on so me transpa r
ent P'lper such as vel um and lay the plot
on the panel and chec k alignment. U ght
boards work gre.lt for this. If you do not
have one, tape the plot to the pan el and
ho ld it up to the window fur the alignmen t

5

check. Holt'S must be EXACrLY in the
same placeon papt-'r us on theactua l panel.
If thin gs are u ff as much as 1/64", knobs
ar e not going to line up properly and you
ar e not gotug tobobappy. Plot, a lign, p lot,
ali gn as many times as it takes tu get it
per fect.

Font se lec tion is the next step. Hec 
tronically match the fon t s tyle and size to
till' original pa nel. As words are placed on
the d rawing. stre tch the word nrobject in
both d imensions until it ma tches the sa me
location and spaceas on the originalpanel.
Again, several iterations of p louing and
aligning will be needed to get the te xt to
mat ch exactly as on the panel. Other ob
jl-'Cts such as spt.-'Cial logos may need to be
scanned and reproduced wi th othe r so ft
ware and brought into the CA D session
and placed on the object. You will need to
crea te a different set of artwork for each
color of the information we willbe screen
ing on to the pa nel and we will need to
make a sepa rate scree n for each color.
Photo 3 ill ust rates a portion of the artwork
p lot for th is rand . Photo 4 illustrates how
the I lammarl u nd na me and mudd in for
mation would need to be created on a
separate "layer" shou ld they need to be
diffe rent colors. For the actual ge neration
of the final artwork for this restoration the

("on llo lled Ol!xt p ..gl!
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Phufu 2, " CA D s('ssin ll i n pmc l."s s for th l'IIQ·1 2lJX fro nl panel.

CA IJ 1. ly l 'TS wi-n- ml'rgt ...i onto 11m ' co m '
pus ill' l.lyt·r s irKI' WI· 'lrt');l ling to scnen in
w hitt, ink only.

Almos t .10m' now . Reme mber .111 th.lt
Iiml' y U Il S['l' ll t co rrec tly IIl("a ting ho lt'S
and rm' ,1<;11ring holed iamdt.·rs? Wdl. now
it is timt'lnl'rol~',lU those ho lt'S from 1m
d r,lwing. WI' dun', ru-ed them ..m y Innt;t'r,
unlt~ y Ull w.ml holl'SSl.Tl't"f'K"I..I onto yo ur
pcrwl. At"hlollly. wedoneed toll'aVt'.lNlU1
3 ho lt'S to bo.. d\l )Sl,'fl fur tht· indt'll H');istT.l 

tion Of a lignmt.·nt uf ttK· Iin ishcd se n - cn
and the p.mt'!. In our illu stTation th r AnI.
Com p., Main Tu n ing and Band Spread
control hull'S ,Ut' Idt 10 ..sllow for se n ..-n
"-~isl roll in(J in a I.th' r step.

A word 11Il C AD output btofn rt· WI' Pfl t
reed to n "ating 1m..· p hoto pt~itivc. 1lll'
letters o r Ilbjt'd~ must have ch-ar, sha rp
NJ;t'S.Nil "fill"combetnlera ted withrlose-d
It'lItors or numbers. A good letter to check
would hi· lilt' Ilpp t'r port ion of an "e"nran
"8" , Cl u-ck fo r sharp v l, rtica l l.Jgt,~ on th e
numbers 0111<1 tln- let te r "l". Usc a m,lgnify'
ing g l.ISS for th is . Whdt may app'·.Jr IU N '

nit... a rt work 10 the na ked t'y t' w ill rnon
than Iikt'ly nut stand up under mdgni fica 
lion. FU7J.Y t'tlgt'S e rea tc Vt·ry puur ~i1k "

<;('n't'n...-you will gt· t fuzzy loners, num-

•

be-rs, and Ilhjl"I~ on you r panel. Nev er USl'
a dut matrix printer tn lTt·.llt' artwork. A
40tl dpi 1.1St'r is ba rely .1..CtT t.JI,II·, but best
n'Sull ~ .tr t·ohla int ,1 hy .11",·n p lu lkr with
.1 cll' .ln Ifnc pl' n.
Crea ting The Pho to Pus iti v t·

This is .l pho lllg rdphk I' rtlt1.'S." and nu l
su mt'l h ing 1 would recommend you try
unles s you art' a pmft'S.<;illrl<l1 phI ' lt>gra·
pllt' r. Y" ur s il'" screen s hil l' ra n do this o r
will know where- III di rt, ·t y"u In gt'! il
d one. Many t"ng int"t'r ing n"p rt>gr.1p hit·
eom pa.n it'S prllv idt" th i... st.·rvic.'lo. A phllill
pos it ive is thl" inVl"r..t· IIf nt~ativt" TIlt'
artwork is photllgr<ll'ht"lt in t"X,ld sl:" lt"
.lOd rep rod uced on .1 Ir.msp.ut·n l film .
Inftlm Mliun lin t lll'drtwtl r'" will ,1pl"'"il r as
blar-kon a Irans p.u t·n l film .The 1.... lSilivt· is
u sed in Ilu- (Will sk I' ill Ilu' tTI',ltitlll of tilt'
.1I"1 U.11s ilk sc rt-en .
Creating The Silk Scree n

Tlus is anollll' r p ron 'ss I would n-com
mend youleaveto tilt' pmfl'Ss illll.l1s.Typi
c.l lly .1 wooden fr.lIllt' is nlll ~' rtIdt'tl o f
s tm ng ha rd wood. h .lm t' Sil,I' is selected
III be I.trg l' r th.m tln- artwork S11 W I' will
h,IVI' "opt·ra ling TOllm" d uring ti lt' ,Khl.l l
st:rt, "n prtlCt"SS _Silk doth whidl llolS been
pholtlt:ht·micdlly tn·.lh,t is s lrt'l rl u 'tl Vt' ry



"lIhlly ... .. _ th.· l ......· ......r ~ ho"'-.I ....
",my, 11 iI; ;"'1' '"'"'' ,I ""'k l
t... k~I> '......r ........ , ..""lh.. "fl"o"' .....
io ....... "loom• • 1".. "I> tho· I "" P''''''''''
_tl.", .....I-o-ol .. ,th hl -.I no..
....:I n II 1""loTh " I m",,,'" ho. '"
"""",..,, h . il Iy ~il your ''''1\, .
.... .m ~ , w ~ b "'~

. oIl _ n...,;.' thr,....... ...
1lr4o '"" "''''''ly~ ""'l' Inu.-., 1--- In"""~

...4_ " . no.. ,t...

......ty I _ 101'. d__ """'"

P""'f- '" ~
, ......J r 41ion

Tho-I ...,. ..1_1"""1'"'_" .. 10
'""- .--.......... _ hnL ( ''''''J''''-
ft> _ .....! 10. thr.. buo """"~
_ ....... _ ... ,.. w~ nnly

........ """..-1> .,,1.., l>ul 4 ' ......
KIo- w~ .......J 1> lhr "'........
IIIk , ' ......

No_ I~ _ ho.~ n'" ......
..... ...... . ..1 ·1<0-.1 ..~ • .on~r n...,
m...' p.oo".J "'_ " "......I . I II .ot
thr ..101 p.oon' . "'1 No p.o" " .. ,11 ~

•..-y ·11 ,.. ..101 1"''''' 1hr ho. ·" 1 1
hoW'1 ",.1 1,00' "' .,,~ th tho.' ,old .
.." ....nJ ...,,,k·, I~ ., ' , " " ..."..".,..,1' .
I"' , --'ho.' " .·,.,1.. ,11 ""•• " " • ....r ""."."'",
,... I'm"",~ .,.1 1""'''''11 .. ,II ,·v,.. ~,.. lho.'
"' " ...~" "" ,l'<" II. ' ...." • •" .....". 100·" '" ",1_
...,. . ,,' ,. ', ' " , ,,,,,, ,,••k..J • • 'h. y ,. ',... ,,,
l!''''~'' 11. ' " ,1.' ,I,,· 1' l:;,oni"R "I tho-
...."'Ii,,/; "'" T. " .· y'"'' 1i_ . »<1 " ...'
-ru..- ,•• y,,,, ",. ,,~..l>n>""'I
Ii"' ., U. · ...... ."' 1 ........ l"'" .,,'

fmi.~ ",I.""'·""""""''''''''''lu...I''
thr ...' 1"'''''

II ",,,, ~ .."'..d..'J' J\O"'r hll tt.....
...,lIo _ I.,..,. y .....
AI....- 1""''' .
t... l:'"'oIl _d, _ .hnf;<1-
.............. .-Ir"'"W' Pmrw
01 irnnwd-"'y .Noo.........y I..<lJ .....
ooid..."'Il: klynw~In 1I
d<p<nd Uf" -... .....
'"'" <ot p.o ,..,., _ 11'_ 0 ....
~ .oIow<oonur« '"" _
_ lor~ ...rio 9¥<-..n "',II-

........ 1·,,1.0 T " . ... .., , , .... ..."' ..~
,• ....J.. , r ' h ,"'1""' 11'N1l ;:/

No" I ~ ~ /"......."""""
W,II toul I ~ t-.....~ 1',,1.0.... T

I'''''' ~ .. )'<"' y"1"""" " ;""""
....... , h ""' 1 1"""" ,.. ,lor
""' It;". , I"''' , lor m )
p' 'u ,,,.....-ty .
..... ..~ to ;"""J"""'" In
....... ~id -in<""''''11\ hndy Fo"
....... "'.,..j~ .....

p.o'" ......... "''''' • • ..01 SlooT...... "" ,II
...... koo__...1 ~""'..,Jo. lot
p""''''~ d.oI,o ""- n : ..,,,. M.ny ......
..............1 tu..... '1"""lfy .... I"""'"
..,......,10" _ ..... ,.........

0",,, """'" .. r--I.•,. .......I..,
..............J...t ........,No_
'"" .oInoo Iy Iror...,. ~"'••ot .....
..I~ "'lt _

Scft.nt ;nll n... 1'.._ 1
nw p.o..1nl """'" .. ........ ....y '--J

~, ..,,; ...w,. ..,,,k _.1 Nn
"""' 1••1._ 1,.. ... ' ..... .1" '"
F 'ho. llIb . ot . " il ,ot
.... "' " ,lor 1"".'1 .. ,II.·..... ..· "' ........
rn"'k·''''' m"" .1 1'1 1,.. 'ho-I-"'I
no.. ..1 ' '1"'11 ,1,/;,.-.1 .. ,11> 01..
I""'~ , h"'K'-.I ... I, .",.,h ~· ".",,,Ii , 'KiiR
n.. "'y,;'I'. ' ''.' ho.,l... . or " " • • I", II...
. t'R"". ..I . Ch••, . 10",. , 1 ,I.· ",." . .. .. ""
•." ..-.1 '" ,ho.. I.,,,~.. II' K. ,.. I"1\0' i" ,.,,,. >V,~
"• ." " 1" 1"1.·,.,,,, 1r-••,,,,. ·..-;.,1"'·n....."r", 1"'1",..,1, ""'1"' ''''''''.' "."'n.,.f", ,h i. 1'" , '11.' l,.. ,,,.tl y .bK......
......... '" "' '1'' 11' , ''·1. Inr
""''''~ , 1 ~ I , I,,~ io
p' ..J , ' • 1 1,t...
ink W'Vr" "'t"'.W'" _ ,I ....
A. r-It... ho. ." in

..... " 11>.....,;. I .....

by "'l""""K<".'" " ..........". It... JOO<WI-
I r- "I "'I""W"'" ;" .II Ito,oI ;"

.......-.I. nw ~ .....
................... ""'1 _ It 11K. 01 ............... ..._..... ".Iu -..JIn_
dry •........,;hf II~ lI"ri#'I ....
lhr """ J- "Or "" ..
~1n_ ~_" J""I'<"
..................... r·..... • _

7 ~ _ _



',,,"' , ' , .
0 - :.

~ '1' ~" "', r

" "

J,J• ...
, . ,:

- -.
", , ,

Photo 3, iIIu st ratiun IIf p.utially com pl e ted art work. NUh' the rl'g islTdl illn hol es n n the
M ain T u ning, nand Sprt';Id and Ant. Cu m p. cont ro ls .

Photo 4, illust rat es a layer of artwork Ih .11 w ill be IIwrged inln th e fi na l cornpnxite.

Once finished, the scree n must be cleam-d
with proper solv ents and dried with corn 
p ressed air if it is to be USI.-d aga in . (Jill"!'

the sen"," is dry it must be stored in .1

conlrn llt·d environment and protected
from dust.

The type of ink you spec ify is ju '" as
important as till' type of paint on Yllur
panel. I use qulck drying epoxy inks.They
have a rather short w orking life [minu tes )
but they dry quickly and do nnt require
ad d itional dear coa ting o f the pa nel sur
face to protec t them .Our fin ished product
is shown in Photo 5.

•

Fin ishi ng T he Cabinets
Cahi r u-l finish ing req uires the same iII 

tent ion to dd,l il ,lS till' panel. Canillt'l s .rn

more d ifficult to "prep" for pai ntin~ th.m
p,llw ls, C. lhi llt' ls tak e .1 101 of physil"ll
abuse over the yt'.l n; ,1I1d most din~s and
sn a ll'h l's ~o Ihrml~h thl' paint and into

the metal. They also see m III arcurn ulan
mort-rust, particularlyon int erna l wekh-d
searus.

Tho recommended method to strip off
tilt' rus t .1Od old paint is with some type-of
med ia blastin~ . water bl<lslinH is nol Tl'C
ommended bl'C.IUSl' oxidation st,HtS ton



I'hnln 5, th e lIam m.ul und I lQ· ] Z9-X fro n l panel afler re s tn eatlon ,

quickly on the- we-t s urf.wt,. Sandor ~hol

bla~ling works welt. You can t'ilsily di rect
thcblasl ing s tn 'ilm intocomersand gt' t to

the ~u r filr{'s tha t ,11"1.' im possibl e- to reach
wit h s andpaper.

Once you havt' l'vl'rylh ing ~ l r i ppl'J

down 10 brihht ban- metal, prime and
pil int inh proc-edu res a re the s,lmt' a s inthe
panel prr-parahun. llo.- ~ LJ n' loco lo r match
the pain t 011 Ilu-r-abim-t befurc you blast it
away!

II is Ilo l .l lways IWCl'Ssa ry to nlln pll'ld y
strip a ll of the old painl from the oabirn-t.
If the ex terior and interior s urfarcs an' in
fai r s hape and have IHtll' rust, nftcn they
call be ha nd sanded to remove most of the
scratches and to ro uhht 'll up the s urface
for new p rimer and pa int. l land s.:m d ing
is also a hllod lime to I;l'l a fl'd fo r how
well the o ld paint is st ick illh 10 lilt.' metal.
If ti ll' old paint comes tIff 1" ls ily w ith h.md
sanding, yo u an - I;oi ng 10 be be tter off
sir ippilll; the en tire cabinet d own to the
meta l and sl a rt in~ O VI ' L

Finishing Tou ches
N()lhin~ looks W O !'Sl.' un a new panel

and ca bine t res toration than reusing the
old nuts, washe rs and sc rews. The p l,lt ing
on old ha rd wa re w as jus l nul up 10lod.lY's

~ t ,md ,Hds or h,IS lon h s inn ' eroded away.
I'u l a ll of th a t l'xlt'ri o r ha rdware in a IMg
.mJ c<l rry it dow n 10 your 10t'<l 1industria l
f.l stt'lw r shop.l la vl ' tlu-rnm.uch theha rd 
wan- for you w ith s t<l in lpss sll't'!. If you
don't want sl" i n ll'~s,gl'l nickel p l'l1l'd srect.
'J11is new ha rd ware may cost y" u $5-10,
but i t is well worth the investment. Fur
this I IQ·12YX restoration we would roas
semble w ith nylon washe rs under the
heads of the panel nm unt illg screws on
1111' panel perinu-ter to further protect t ilt'
p ,lIll'l surface.

Shim' up tho s< ' rnntrol knobs 100 . Pu t
the huffing w heel on the be nch g rind t' r or
Usc .l Drcmel 10111with il buffi ng head. On
black knobs I polish wi th a hJ.Kk "color
match" automotive polish. Afte r a few
m in utes on the bu ffi n~ wheel the lus ter
wi ll re tu rn 10 thosi-knobs. Fo r those knobs
having w hiteengravi ng, refill w ith wh itt'
lacquer s tick utter ptllishing. I ,l'l dry ove r
nigh t before putt ing them back on the
sha fts.
Cos t Esti ma tes

Cost is one of those things tha t if you
have 10 ask about, you ca n't a ffo rd il .
However, there is ~nod news and bad
Ill'WS about cost. Let's examine the cost

q contin ued on page JJ
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17L-2 VHF ai rborne vo ice tra nsmitter d esi gn ed in 1l,l4Rf49. Art wulfsb c rg, EI:; Fw d
johnson, M E.

the se rvice. My hea vy in teres t in high
quali ty a udio origi nall"J w ith the d e
s ign a nd const ruc t io n o f pre-war am
pli fil' rs for so u nd reinfnrcemcn f. Snm e
were used for w hat would today be
ca lled "disco" ap p lica t ions . Later, I bu ilt
pos t-war Will iam sons , and U ltra 
lin ea rs, as soo n as th ey were kn own .

After th e w ar, I was in fl'I' led w ith an
inten se in ter est in desig n and con struc
tion of FM H'Ct'i VI 'TS, for the ir FI and
noise -free p rom ise. I liberated some
acorn tubes w hr-n they were firs t ava il
ab le . T hey w ere "ro m a n tic ". Th e y
worked well in till' 50 MHz range. Re
mem ber, I;M w as s l ill on thl' lo w ba nd
That wa s before thesh ift to HH~ IOH M l lz
•• m ega cycles the n!

Thi s latter effort, in to FM J{ F/ IF/Li m
iter I Dtscnmmatordcstgn and construc
t ion, con tin ued at moderate level unt il
ab out '60. It then became a fu ll scale
push , J had a serious ca se of the ho ts to
receiv e "C ood Mu s ic" s ta t ion WFMT
fr orn C hicago. At CoJlins, I wa s of cou rse
in Ced a r Rapid s , Iow a, 200 m ill'S di s
tant. This q ues t h-ad to , in addition to

11

tho construct io n o fan ad vanced receiver
itself, the rrmstrucnon of a 72 -ft . lilt 
ove-r tower, twin s tacked t n-clcmon t
cen ter-ba nd - tu ned Yilgi s , sp ec ially con
struct cd ai r-s pac ed 3/4" COppt'f tube
rig id 75-o h m coa x down-h-ad , with
stretche d- to-dia meter inner cond uc to r,
3()()-oh m -to-75-n hm balu n d esign (w ith
R.E. help) , and, p urchasi ng ,I lot and
hui ldi ng a house Oil the second-highest
hill in town . The house loca tion w as
,u ra ngl'd o n the lot so the towe r ba se
wa s within a 12 foot f11' Xco a x run of th e
recei ve r in p u t connector. Ha ms have
no co rn e r on Ianat icisrn! I s t ill have tha t
receiver. I co u ld n't bear to di scard it.
But th is is a co n tinu ing sto ry.

The quest to receive WFM T w as an
ill u m ina ting lesson in rea l s ta t is t ics !
Wit h th is rig , m y reception fro m C h i
t'ago was in the hi gh 90'Y.. ra nge. O n that
bas is, the project could probably he
judged a succes s. BUT,and thi s is a ve ry
bi g but, there is n o in nova tive way in
the world to inject a co up le pl'Tcellt of
fad e nuixe, airp lane flu t ter, o r muting 
- no matter ho w it is dt st r tbu tcd - and

("oot lo ue d oe xt P"-Re
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The~turt'd 1l.1llicf,lfte rs SX·IUlI.This,gt' n t'fa l co ve rage, 14 1ube receives- sold for $295
duri ng the yt"ars it W ,I !O maeufactured · 1"55-1%1.

Rear view of the SX·l 00.
IS



Ed Plueh e, WA7DAX. with just so me o f th e vin tage gea r in hi s Sa lt Lak e City, Uta h,
h;tmsh ;tck . Il l' i!lone of rbe Iat e-nlght AM'('I'!I out here in th e west .

John N;tu m;tnn, W9CN, in hi s hamsh ack, Kead en> might re mem be r th ;tt we used a
plefu re of John when he W;tS 13 yean>old on co ver o f EK '30.,.



IbfVey Lald man, NfIIl l., 011 his ope rating positiun. The vintage gear sho wn includes
a Johnso n Ra nger I tran smitter, Half icra fte rs SX·10ll recei ver, Johnson Matchbox and
Hallicraflers TO kl,'yer.

Gerry Higgins, W9INr, President of the 8 arry GoldwaterChaptt"rof lheQCWA . T he
recetver cn Ihe back shelf under th e hal is an HR8·16 1hat C erry built recently. Wt>'U
have more on tha t in an upcomin g Iss ue .
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PITCH IT

12. Add a wire from the BFO B+ stand
off and run it thru the chas sis socket
ho le.
13. Add a 150K 1/4-W resis tor from
T5D3 p in 1 to a convenient ground .
14. Add a lOOK 1/4-W resist or from
V505 pi n 7 to ground .
15. Mount the sta ndoff removed earl ier
in a convenien t p lace near V506B. (I
installed it on th e tube ba se bolt near
the cente r of the chassis). Add a wire
from thi s standoff 10 V505 pi n 7.
16. Connect a 2.0mFd capaci tor from
the abov e standoff to pin 7 of V506B.

23

17. At th is point doub le chec k all o f the
cha nges yo u ha ve mad e so fa r and th en
rea ssemble the BFO pitch contro l shaft
an d co up ler. (Ma ke su re the sc ribe
point s all line up, and that none of the
added components shorts out to the
shafts or coupler .)
18. Attach the 10K lO·W resistor 10 the
lOp of the chass is using a hmg #6 bolt
into the empty hol e next to the chassis
side wall . (Use fiber washe rs to isolate
the resistor from ground.) Attach the
wir e from step 12 (BFO B+) to th e co n
necti on nearest the chass is.

co ntinued nn t p...ge



2), Co nn ect till' wi re from LS02 to the
nnrm'l lly clos l'oJ (w hen dl, -t'm'r~i71'd)

si~l t' uf tht' relay swi tch.
24, Connect rheothor end Ilf th l' .01 mfd
('ap {ad d ed in s tep 9) 10 t he bo tto m
un used stud on thl' It' rm inal s t r ip.
25 . Ad d a 47K 1/ 4-W resistor frum lh.,
bottom termina l to a lop h-rmin.,1 of Ih.,
ter m ina l s t r ip .
26. Ad d ,1 220pF cap fru m each end of
till' 47K resis to r to till' ~rnu nd s tud .
27 . Conn.ocl a wi re from the top n f the
47 K resis to r to the no rmal ly opt'n side
of the rd ay swi tch.
Abou t th e Kl re lay:

I used ,1 P&USPDT mu lt tpole plu~-i n

type w ith a 48 VlX:: 2500-uhm co il, be
ca use that 's w ha t l hold in my jun k bUll.
Ju st abou t ,my SPUT DC n ' l,ly w oul d
work, but tr y to keep tbv co il curren t in
tht, 20m A range . Since th., 6 BEh d ra ws
Il'Ss cu r ren t from th e- 11+ su p p ly than
tfw old UfO ci rcu it the net Inc rea se w il l
he in the 15m A ral1~e .

Th is co m pletes the p hysic.al mo.i ifi
ca nons . Double chec k al l u f yuu rwi ring
before rt'i ns la lli ng lhe IFchassis . A tub..
extend er in the VSOS socket w ill ,111ow
ch ec king resista nces before a pp lying
power and m.lkin g vo ltage che..-ks a tte r
powe r is turned 0 11.

Paris List:
Resi stors:
1 1501<,. 112-W
1 120K,II2· W
I 82K, 1I2-W
1 47K, tl2·W
I 10K, Io-W
C apacito rs:
1 .OlmFd, 450-V
2 220p Fd, 50-V
I 2.0p Fd, 50-V
T ubes:
1 681:6 or 128E6
Rday:
I r &ll Rl0-m·Y4-V2.5K

AIIi..-d cont rol T16311-34
"Set! T ..- lIt"
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Fig. 2, above cha~sis paris layo ul

19. Ma kt, a "Z" bracket ou t o f a lumi 
num. O nto e nd bolts 10 th e chas s is in
fro nt em p ty nibe chasais h oie . Th e o th er
end w ill h ave thl' n-lay mounlin~ s tud
bolted 10 il. Dr ill a h ole in the n 'ntl' r of
the brack et and mount a 2-pos ition ter
m inal s t rip with a g round o n the o ppo
site s id e (If the bracket from th e rel a y.
20. Co nnec t a w ire frum the tt'rm inal
s t rip g ro und to o nto side o f Ihe relay
co il.
21. Co nnec t a w ire fro m the top o f tfw
10K IO-W resi stor to the ot bcr si de of
the relay coil.
22. Conncc r thc wi re re mov ed from LS02
in s tep 10 to a sw itch co m mo n.

24 rontinur d nn polgr 34



Hombrew Projects
Underway

Th e pho to on th e left shows Ba rri l'
Sm ith, KF7VA, inside his transmit
tc r un d c r-co n st r uction . Th is
'behemo th' (it' s in a 7' rack ca b inet )
will consis t of a pair o f 450TII's
modulated by 304TL's .Th e rovrcu ry
vapor recti fie rs a rc 673's (S75A 's) .
Above th e rectifiers a re two Variac 's ;
n ne for th e fin a l pl ate su p p ly a nd
the o the r fo r th e modu lator p la te
su p p ly. The reck cab inet is a lso
homeb rew.

The bollom p ictu re sh o ws Bob
Denn ison 's (W 21WE) la tes t p roject ,
a n 8117 transmitt er. Thi s is a CW
tr ansmitter for HO th ru 10 mete rs. It
uses a bAG7 oscilla tor an d puts o u t
50 wa tts . Bob b ui lt thi s ri~ p rimarily
for th e AWA O ld t imc r's co n tes t.

Both o f these rigs w il l be th e s ub
jccts o f fu tu re ER articles.

r".-.
jt"d - -:---r;;:C;;~
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NBFM for the EFj 122 VFO
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Figure 2

ra nge .
Mo re abo ut th e opera tion of this re

ac tnnce modulator. I have bee n run
n ing th e m ike gainat fu ll and have been
va rying th e deviation control to set the
d ev iat ion . Th e cl ip p er st'ls th e aud io
leve l to about O.5-volts p eak -to-peak .

100n

abo ut 1mA so I lea ve it on w henever th e
VFO is o n .

The JFliT used here is vNy co m mo n
and availab le fro m Rad io Shac k . An of
the other pa ris can be acq ui red from
S W il l' meets, th e junk bo x o r fro m Digi~

Key . Digi-key, I mig ht ad d , ha s ,Igood
selectio n of RF chokes in the 2.5 m il

Inside the 122 vro with the react ance mod ulalo r on the rig ht.

nec tion . The m ike PIT key s u p the VFO
inst ead of the tra nsmitter PIT. I al so
ran the dev ia lio n co n trol o u t o f the cab t
net through the top cover and d ow n the
bac k a fe w inch es. I pla n to mount the
con t ro l perma nen t ly w h en I know
w hether I wa n t it on Ihe fro nt o r back o f
the VFo.

The pho lo of Ihe in s ide o f the 122
VFO, wi th till' rea cta nce modul ator to
Ihe rig ht , sho ws the small s ize o f the
mod ula to r and eas e of mou nting . I u sed
two sma ll " I." bracket s to moun t the
PCB 10 the chassis and ra n a sl iff w ire
over to the tu n ing tri mmer ca paci tor
fro m the 15p F cap.

Powe r for the mod u lato r ca n be from
a 9-V ba tte ry o r from th e 6.3-VA C fila 
menl power going tn the VI;O lubes, see
figu re 2. I d id the lat ter and built a
su pp ly in lo th e bot to m of th t, 122 case;
there wa s plent y of room. As you ca n
see from figure 1, when you push the
P1T sw itc h on the mike th e Vf-O is
keyed on . Th e modu la tor only d raws

27 continUl'd nU lpolg..
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the v ro. I have been ru nn ing a cool 170
watts Hu t with nn p roblems.

On the SUhjl'l·t o f ttu-Thu rsday n ig h t
NBFM nl't at H:JO on 3H55. Th is umeaod
frequency ha s been very poo r. Th e Ire
quency ha s m any SSB QSO's goi ng o n
at thi s t ime o f the evening. 1 have hea rd
many o f you tryi ng to check in but Httle
has been accomplished in Ihe way of
NBFM expe rimennng as was o riginally
intended . AII.lO Ilt.- rgman. W~I>UF. has
proposed 1900 kcs on 160 meters and
o the rs ha ve s uggeste d la te r in the
eveni ng on 75 meters at arou nd 3885 or
so.Th eseareall good id eas a nd I plan to
try eac h o f them in the u p and co m ing
weeks.

I also wa n t 10 thank those of yo u w ho
have been su p po rti ng the N BFM ex 
perirnent.uion . I ha ve rece ived milny
posi tive comment s an d tott ers Iht 'st'!a sl
few weeks. Dick , WD4 PMT, w ro te a nd

prop os ed u sin g the Mottlfula MC3335
rece iv e r IC ch ip . Larry McC ld land
wrote a nd to ld me (If Ihi s cx pcnmcn ta 
l io n in seria l FM d a ta comm u nica tions
.1Od th at u s ing s ing ll' sideband NHFM
wou ld increase thedeviancm while s tay
ing w it h in the AM ba ndpass . Fred ,
KC -IMOI', on the l'a st coas t. ha s been
sldying u p la te to try and check in In th e
NUFM net with no lu ck so far . Fn.J. I
wi ll be letting yo u know o f tht, new
tune and freq uency. Fu r thust' o n th e
eas t coas t l mi ght likl' In tr y 40 m t't t' n; in
the evenings.

I m ust say fo r myself th e re~,.l rch and
anempts a t QSO's to d ate ha ve been a
lu t of fun and the resul ts wi th Ih is rcac
t. mce modu lator have been t'ncuu rag~

ing. I'm looking fo r better condit io ns a t
another freq uen cy in the fu ture. Now
wv need an a rticle ona N IWM detec tor
[o r n ur vin tage receivers . ER

Johnson Viking 122 VFO modified fo r N BFM con nected to a Valiaollran!Omilt~r.

2.



I 813 Transmitter for 160 Meiers

o
•••

The ",uthor wi th his 118 813 rig. Photo
rou rtrsy of his d",ught~r, KH7ZKS.

o

•••••
... ., ~....
,.

By Bill AII l"n, W7US
11720 E. Twi n Hills Tr.
Tucson, AZ 85748

I've bl'l'n on ttw air s ince 1938 end
ba ck in Iht-· '40's and 'SO's I built many
AM rigs.lldl AM w hc n SSBcaml,j nlo
popularity a nd iU~1 ret urned 10 th..·
mode in the last co uple of ye.lTs,
spa rked by su ml' loc a l AM opera tors
and Elcctnc Radio. AI the lime I d e
cided 10 build th is R13 r ig. I wa s look
ing fur a G lllbto King 500 or eq uivalen t.
I la ving flll Jilek, I d ecided to bu ild my
own.

The bottom pam-l co ntains the hi gh
voltage su pp ly for the M13 fina l which
cons ists Of .1 3 KV transformer, hridgt'
rectifier, .1 s t ring of e lcct rolytirs, a su ft
sta rt circu it and it variac for voltage
co ntrol.

'JlKo next pa nelup a m id ins two power
supp lies. O Ol ' fu rn ishes 1200 volts for
the 811 mod ulators, the other is 350
volts fur Ihl' Spt-'t.'Ch amp and exciter.
TIlt' modulato r s upp ly uses 866'5 as
rect ifH'rs .m d tht, 350-volt supp ly t1.lS a
57..1 rt'Ctifil·r.

lbl· third pa nel up fro m tht' bottom
con tains tht' modula to r. Th e tra nsformee
I use is a 300- wil tt Tbord a rson m u lt i- w ith the variable capaci tor is mounted in
ma tch . Th e SI I grid s an- d riven by a a sm a ll a lu m in u m b OK . The 5763 is
6SN7GT phase inve rter with a 5(D..o hm mountl'tJoutsidc thl' boJ(.AnOA2n'gu la~

lineinputfw m thespeec h amp lif ie r. Two tor keeps the screen vo ltage happy . The
balancin g put s un the fnmt panel pe rmit Vr<) outp ut freq uency is on l bO meters
ad just th e id ling cu rrent for each of the .1nd its untunedoutput is capiKitycoupled
811'5. to a 576.1 driver. The outp ut of tho driver

Th e pa nel above th e modulator is the is likewise capacity co upled to til t.' grid
speec h amplifk-r.This uni t is con ventional ci rcuit (If the B1 3 final . Th e 5763 is shun t
with the exception that it ha s a speec h fed and a pot is used in the screen supp ly
clipper/ aud in filte r ci rcu it p lus a corn- to rt'gul att.' its u ut pu t. Th e 813 grid circ u it
pression fcedbock circu it to hold the ou t- is a tuned input w ith 125 volts of lll'ga tiVt.'
put somew ha t nl'a rly cons ta nt. fixed b ias p lusa S(' ril"S g rid rt,,:, is tor whic h

Abo ve th e speec h amp is the excite r / gin'S a nominal ne g,Hive t 6.5 vu lts bias nn
final RF sec t ion, A 5763 is used for the thl' 813 with 15 mA g rid dri ve. The plat e
VFO, which is a stand ard ru n-of-the..m ill circuit of the 8t3 is shunt fed w ith ,I pi.. ne t
Col pitts oscilla tor. Th e inductor alon g 30 u utp ut.

ro n l in u Pd o n p.g .. 32
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