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W5SJ and h is Novice D ays
by Bill Prtak os, W5SJ
6408 Ris ing h ill D rive
Dall as, Tex as 75248
bprtakoseewortdnct.a u.n et

Bobby Hard te was my older neig hbor the same frequency as the receiv er, th l'
acro ss the s tr eet and I w as a lways there Silv er to ne , an osci lla t io n wou ld uccur
underfoot. I finall y got the code by lis- and aft er a few hours on, was quit",
lcnin g lo eW on th e old Silvertonc(nex t s table). What a th rill!OX w ith th.rt " lash
to AT-} in the pho to) wit hout an y oscil- up"!
lation ! So, now I smi le at the whi ning In the Sp ring of 1957 (w hen I W .1S 16)
abou t 5 wpm, esp eciall y from my son, a torn ado hit Gans, Ok lah oma, some 45
KCspr C. CW remains my p referr ed miles we st of Ft.Smith, Ar kansas where
mode. I lived . Bob and I lu gged his Viking II

I remember work ing a ZL an d man y a nd NC -183D d own 10 the Red Cros s
WH6' s in 1955 on the 40 mete r novice a nd se t up 10 han dle eml'rgl'ncy traffic
band using my Ad ve nt ure r (I upgraded with "C hief", W5EJK (SK), for supplies
from the AT-l which was a rig I had a nd th en la ter, health an d welfare traf-
bo rr owed from my Elmer) and th e fie. Later that year, I was nomina ted to
Silvertone "beat" with the Zenith (w he n pa rticip at e in an In ternationa l Junior
the Zenit h was tun ed 10 approxi ma tely Red Cross study visit an d 1;0 In ja pa n.

~1f"!!",..sr- -;cOnlin Ol'd on page 39

Th is pho to appeared in a ne wspaper a rticl e that desc ribed Bill 's tri p 10 Japa n .
3
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&11 Wlt" b lod.. " Or! u
A.,1""~' GA_

o..r "'.1 b<'u*k... Ir. ...mlll... ,"" ,
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•
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<abrrwb, ron,rol Lodd..... , rod pow...-
...rpI_. rod 1>0.0,11 _ RF0«1 i' h
!tillh.....·..1J'l~'. ""><l" I.,,,,,, I I nd ~

1962 M<G.~.. · l l ill Ilodin fl<dron;n;
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300 Watt Arnpli pha se Tra ns rnitl e r

is thdt the phase mod ulati on is low level
and only class C amplifiers a re used to
increase the po wer level. Com bining
the signa ls at the an tenna feed means
all the stages includ ing th e PA ca n run
at CW ra tings.

A commo n oscilla tor is used to feed
both bra nches of the transm itter. Since
any phase change should be produced
only by the mod ula ting s ignal, ether
phase cha nges ha ve to be avoided . This
rules out an y kind of a tuning range so
the transmitter has to be built for one
frequen cy. Certa in ly no VFO opera tion
is possible . It limi ts its ha m applica ­
tions bu t since we mo stly stay on fixed
freq uenc ies when opera tin g AM I
thou ght lt should be usab le nowada ys .

With an idea of how the Ampliphase
should wo rk I sta rted bui lding, design­
ing as I went. I sta rted w ith ha lf a 6SN7
as a 3885 kHz crys ta l osctua tor w ith the
oth er half as a buffer w ith bot h plate
and cathode outp ut to geta pair of 180
deg ree ph ase d ifference signa ls. I then
used RL and RC nets to ad vance and
retar d the phase 22.5 degrees and had
my 135-degree dlfferenre . 6J5s phase
mod ulat ed by 6SH7 rea ctance tubes fol­
low the phase shi fting nets. I feed the
aud io from a two stage 6SN7 amplifie r
into a push -pull in terstage transformer
to ge t th e 180 degree di ffe rence in the

5
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two a udi o s igna ls fo r the phase modu ­
la tors. I use a ca rbon rnlc inp ut. See ms
a ppro pr ia te for some thing orig ina lly
de signed in 1933, although a bro adcast
condenser box mic from the th irties
wo uld be appropria te.

A 6AG7 buffer d riv ing pM.l llt·16146s
follows each ph ase modu la tor. [ ha ve
plen ty of g rid drive so I sw.1mp the 6146
grids a nd eltml nntc a ny need for ne u­
tra lization. Pi sections M e used in the
plates of the two PAs . They provide a
90-degree p hase shift in each cha nne l
an d tic togethe r to a common 50-ohm
load . The en -degree shift be twee n the
PA pla te and loa d is 10 keep a reason ­
able load on the 6146s in each cha nne l
since they feed a com mon load . If the y
were d irectly connected, they wou ld
see a short circui t whe n the two chan­
nels we re lRO d egrce s out of p hase, a nd
a very high impeda nce when they a p­
proa ched the in phase co nd ition. The
sa-degree shift le ve ls off the Imped ance
cha nge throughou t the mod u la tion
cycle. Makes for longer lasting PA tub es .

The90 d egrees shift in th e pi net final
amp li fiers is no problem a nd is no t cnt t­
ca l as long as both cha nne ls ha ve ex­
ar tly the same p hase shift. There is less
ca pacita nce th an you would expect in a
90-deg ree pi , so there is ve ry litt le har ­
monk s uppress ion. I use a n anten na

cc n t fn ued ne ~ t p ag e



1110 DEGREE PllASE DlFF - NO OUTPUT

were difficult to ma tch up
o u t of my junk box. I se ttled
o n a p.l ir of variab le caps
ou t of co mmand sets. The y
were a bit sma ll but work.
The 1.10k co ils were made
from air-dux so no problem .
The o utpu t sid e of the ta n k
is a co mmon for both chan-
nel so n n problem there. The
RFCs for the parallel feed
we re ha rd 10 match ; I tri ed
two o ld Nationa l 2-1/2 m il
chokes of q uest ionable cur­
rent capab ility . The y could
not handle the oH6s p la te
cu rren t so I wound myown .
Pill bot tles and number 22
wire look carl' o f the chokes .

Findi ng a fflarn ent trans­
forme r in my junk box that
co uld liAhl up 4 61465 and
eig b t o the r tu bes w a s a
p roblem. I fou nd an 8 am p.
6.3 vo lt transformer at Ra­
di o Shack.com tha t cou ld
light the tubes, incid en tally
the only new part in the
whole rig . Th e low vo lta ge
plate transfo rmer wasan old
Ifa llicrafters u nit that cou ld
provide 350 volts a t 90 rnA.
The hi gh vo ltage tra ns­
for mer came from a DX-IOO.
I put the h ig h volta ge o n a
se para te chassis as 1 wa s
ru n n in g o u t o f room and it
divided up the we ig h t. I
cou ld gel 750 volts DC with

a 400-mA load usin g silico n di odes; ,1

ca pacitor input fille r, and loi s o f o utput
capaci tance, whic h wor ks th e 6146s just
fine.

The first attempt a t tuning up wa s a
di sa ster. I had Rp everywhere but wh e re
I wa n ted it. I p u lled the fiIM!S and
wo rked with the stages up 10 Ihe 6AG7s.
Trying to adjust the phase shift 10 the
modula tor s wa s frustrat ing. I wa s about
ready to tr ash the p ro ject. In a di scu s-
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115 DEGREE PHASE D1 FF- CARRIERLEVEL

Vertica l rep resen tat io n o f mod u la t io n
tuner to gt' t il hi Q tuned ci rcui t be­
tw een the tra nsmitter and an tenna 10
avoid any harmon ic rad iation .

Build ing anyth ing wi th vacu um tub es
requires lois of pa rts scrounging the se
days, but is even man' d ifficult w he n
yo u have 10 find two id en tica l fra tas ta ts.
An ything th ai can ca use a p hase sh ift
mu st be iden tica l in bot h cha nnels, o r
you will ha ve troubles . The fin.l l tan ks

6



oion with Lorry, WlVU, he p"in' <'<I ,,~,

r"w.."It.l\~ , h.o" K" w",,1J r h.nK' 'M
r""'". hilt . l ....d...:l VR '''M rqt~I.'"..
to ,"" ... od~I.,o".no! ..,"" ,.""" 'ul>.­
0Ad "'"' Mli... " ......'••,• •W '0 ""'~.
tn. u,,""""K \(I'ho " Kh'h"",m",,,"of
"'" rh-t onuol~Lo'<d . 'K....I "" JI 01'0
MHz I Il<'I "'"' p..... moduLot"" 0<1.
juoWd for .....,..", _ nd,,, .udio.

J""'f""ll ........G1 bu'.... pl.,", ....
ptIwr _ 'ho""Of'" _ -inC-....
........ inl ..... "'y Ii u:p\ol AM- 11w
twophawodluoh,., ' ~opo.
.......... _ .. _ .-lrl pro-

~_ol _~pM·

_)'0"..- "", .......
___ol I1 of ....
RCABYA 50Gweo .. .........,. no
__ "'K"'""'" h.ollOd '"
_ an iI. Tht I p..:. :h.cin«,
...,..1dn·1~. _ """" of r-
"'"""""" lor. _,~!tOP. I K"~ "" an
..... .... pha_ ......... ll.5~

.MI .. Ndt rhonnrI on<!~ IIw
'-<I ........mod.. Lo.... "'• • S-dooK ohth
ond no oltllt in ,ho 01""," """' I.....
to ~ ,"" 1Js-d"'1t..... d,'''''''''''''. I tool­
.nroo:I ~r ,,-, drive to ,fir mod"I.''''" toy
"'''''I'; O<II~blt P'~' In ,fir mod~I.l<>1

dri ... nl ......h m.nh<'l Th, • .0<1,1«1 lwn
_ ....j"""""'..b" ' . iim'...trd ...... v<ry

<rillr . 1ph .... o,II"" .....nt
I Ionolly fIK.'...:I " .., ,he, .di".'i"K

, fj,. .orn.. w,,11 ,h••"dio K" n down
w•• ,ho ,"' .. ,. ,.. bo-n., .~dio w.v...
fonn.~ _, " 1 .d,~.'m,nt ,.
,fj,. p l.w ,.. n,nKof , ph mod.. l.·
...... I I...... , I" " ~.

'rN .ud", on I "; .1.11 1 he "'•• nd
...... M'lt ".rrirf .....<l ;' h lhop ...
.on<! mod 'or d l1ve .0<1, , "h
no _,0. Thtn I ..h 'M .udlO
I'",n 'oJfl " .....'" _,inmodui.·
bon. • nd tNdfUot 1M .anw. Joooni
_ ~ pooo" ......t......""' ....-.I
1 k1_1ri I """,,ll~."" IW'K'"""
.....e 10<1«\0 1 ' .oly ... 11wod to
....... Ior 70'-_~ .., _ .

I .t-Shlll"' ''''' Itw " 10 ...0 010....
.Iwr !two ....-,," ...-14be h."l\ !loy ,

w• • ' ''''' w,ong. 'M hn.l ' .."'nll ..... ........
norm. 1 unlll y"~ l",,~nl a' '''"' "'''I'''
~ """' ..I. 'h.... ,n••~".. w._.',,,,,,<'<1
by ."y h'''i''A O<II , n'.Tho """,to
.~ ,ho , ~"., ,.
h.PW up ,,""".,"" . ud d.n~....
d;o "me ~nd . dl"" " " ,"',, '" ""Il• •
......~ .. Lo....... and "'"' M1 'M r •
.... ......,. Thio J"""- t..t ,... , .
10Ih ••11 I'h l'D'\, """,..I.a-
_ .""• .-noW~

M y l inl ." pl .1 ", ' he
;UllJ'bpMw on , I "" I
had -.w no 1" _ lor " ,
.....,.;~ .w,.....""'.IIwod ""' pu""
• pLo.. p"""'" .... ltch . A b .. 01 ,....,.
"lilt.. and I roulrl . ...,1<1t1..- 1 .......... "'1'K<'l~ ...,th 4 _ d<hro ... l .......
<>nod-.. M y to .., "'" ,'''' .,, roo'.o<l w..
....lly ... 'l' , . A_'hC. mll.... _
,"'" tha, >ha ll ,n..."",IYM 111""""'1
,... d<o<T' r'>on oI y ilK A ""f"'" nI
• ...1", d "tortion.nd 1""1 ..... It. • nd Ii<
q..lc\ly _«I , tw Q'l,) II, , ...
n,n s AM w"h . ,.",,_ "A i,.......
. I..n'. .......... t>no d,dn '. on""""" h" .
M y _ond roo, , .... ... m. .. .N ''''''
. 101'" d"' <"<' ''''' 01 my f M m.d. my
"" nal .....rwJ ","tI ..

R"P'''B on my ...,IoJ"I.U"" ,.n ' ''''''
•...~nd, OK ' to 'v,,'y di''',,'nl' . No ,.....
q~• • tion nl lhol l w"II,-n ,nll AM I, ,,m
two FM I,.n,m,"e'., ,.i ,h• • " w• • • r­
... p'n! • • no .m.1 (0' ill"".nl . So ... ...-h
lor oo",,,' h'nll d,II "' . In .1I 1.i"""".
with lho " ..... ,1 ,,~,o. ,'o .w,l..h I"....
".n....,I ,o ..n ov.., ",,, .. to.rw<t w"" tho
outo.i" Yof ... y f'ho"i"K.od I n I• • nd
poor a ud", q~.'tty . , " I c.n ....
...h y I w • • ronood.....,j." AM ",,'r ..t I
.....~ by t<;""hC.mI ,na A"4-
pow_ "I , ,n, • p"'...ty .....
justc'd OId_nd "A ,n ,.... AM ...i__

'''''''''AI_. "- .......... 0111'" .'''p ........
....... I ...., inl......, ,n . ko"'''11 "r !two
o...pI.phow. 11 1I..~... bulltw
.... .......... on Itw I<d 10~.......
,ho .",pI,phaw to _ oro. ,""" II it
.......h • ,_ ,'''' IN<>ad<aot Ind ..."Y.-._--,-"



PTO Design Recollections
~, Onid M. Hod, ' •
.-U Non",-Driu NE
C H •• Ih p id.. Ill. 124M

£J.,_ n.- ..,~'" ... . •• ,Iqy<J.' '' ,C"II••• III." ("".,...., ,...••""1 •• '01
''In . tI ,j"" ••A ••I., • • , 0; ....' " , "/ III ~. n "J' ,~. po";",,~• .. ... , ..
•b"M'~' ~ " ,,' I~. PTO , '''M, . ' C.. lli 111. PrO, '''MI' ' pod. Ii.." i .. I~•
........~ u .s 4 1".,,'... , ,,' «II PTO, , .. , (",,//; ... ....", ,,,... ic.'j,,. If'"'.
8""k d

".,.. T-l VFO (?O-Hl) !1'" . ....,.
w~ tho ,.........bil"1 niI\K ou'",
"'-tN..o1.E ric ~io.1OnIIMdod
IIw T-I /1 ........" .... fa< ..

.......f'fd ''''''''''*'11' '><_'''1, ,'"
r--eq.oir--'O- ~FIII . l{"'. Ill. 114
.ndll'.

Pn.... C"'I.... M O"o p oJ<'d how.o.
1. ...._, incr.-..", ,,1> d;'1 . 01. _
hon. n...... "hhud ...."ld.-d po...d......
I",,, « ..... m".. i" K ," ';o1>I"'plt.-I>
...",,,,0.1 in ,h..·,,,,. 1... ,1 ",lol" ' n .
".".lIy ,..., ' .. m • • ...." ..,.J 'ho 1"',........
. .. I ''',,>..~.. ' tt nft'd _,Ion
" ' , Ind " ."".. Typ lIy. _ in<II <>I
"""' 10"" co mp n _ , .... 10"..., II....
qumty PrNw dooo.il';ft ...-01",_
hod lI'd '" m ...
p"".""" ........urw -""" .al IoN,,,.
01 .""1Nd~ ton P""'W
,od ...1b.lu """",n~ in. ClK\l-

a.. lINd p' Th .. lw.odp pnwid.....
0 -IInl w.I.Ioo,h., , J..oJ Nt
.1 I.... conn ,,' . , . " ".,.. ~ p"..
..Id.d ..1..-tri,.1 I,linK0' ,II<' in,l"c'
''''.co!,","",,,, .nd wl,I"1 .nd . " .i,·
hI'" ....1.It. ....k"I ... "hipJ.. U.. I.........
I"''' id<d • f<""k whICh I':"'d ,Iw" 'f?
101_... TMw .""" """rod to)'
'"' "J"" ,,, p<OVld.. dlll 1
tuto,_ .." ,""" .
"""'" -.:I ,,~ hl':h_ ~ _'d ....
",,,,",,, ""l", p" fo< 1""""'""""
.....-.........,.....

T.....J"".'",~ ri,ret. w"h,.. ,"" com·
"'"I'd .y. ...... ..1 I..d ....~w "'po"''''''' .
•",1.., pon.,,,,,. ,.....1"',. ,,,,.."""It..,......

•

" , ..... P<',...... t>w-.i"'" '0<'<', ' ..m"K co·
paci '<>n .nd . I\'CU ,' "'-li"l\ .....f? "',,_
c.lI,d~' ' Iw~" I d.-
"P' ""'" , 01 01
<1>ftIF'"'ob!or _ ~b.
n... i I>..._ - ,int!; .nod Iud. ....
_ i .. to ' Iw Iwod~ J"'>"1'd •
P,"'~lInl_hod to , ..., ... 'lwri·
,.... of ' ....."'.1 ..p i"n .U...,"n
'h,,,,,~h 'Iw "'n,,,1': , " d'fw "1"' , .
.h"~ '"",I"" ''''~ '''' I': '' Th...., com po­
"""to p."..I,' ..... 0 P"" ""~ ' ''''I''''''''y
' '''' ''11'' Uh ir\(""" "'11 '.. mp" ," ' '' '''.
Addl'd 1I.h~. ' ..ml"".I""'.."'Hld",, '..p,od, w• • ""l" i...... 10 ,,,,ml,,,
"... ..11 /'<'<I""""y <10. ,, 1':" d ....
.....;O-"·nl 'h''''' 01 'n <,op.ori-
_ ......"'" _, 1~" TC ...,'"
_ .....•"".01 "~1I~. TC h....t
( . ,..-,.......... fiN! _ Itypo<.U, - S/) , ..

,M' Cl- I.. 110.. ""'_ onl, ,tw_
Juw,only '" <Omp'-'>' .nd " ..1
' O"' po><Wnl' ........ ....,( ' 0 I....
q y 'h...II.

T I". ( " , ' " ,m. d I>y m"ldi "l\
F"'w I,,,,, w ....-dl" . lI l h~ In, """
l'TO·S. t.." , Ih. i"',,"'" I"'rtno-
. I>,h'y h "nl by ,10,. p"'........"J
Ii ...i~ p'in' Ii ....... ' ..n,nK " " 11' ,,,
1'15 . P<io< ........ n:flhod p......1'd lho....
........._ 101><<''''d''_ ..,.., 01 IIw
<"" . nd ,......J .. ""1<1 ,tw
t ~,~._I<I I,
_" , ,h ~ ,...., .. , .. Jt q " y
<ho_ I>o ' "'" ,.. ...,.., , , p<>-OI ''''''' ton ,.... h'lfh It> __

1""" ,,, """'ft.

Th"•. 'fw p'"'' ,..-hn"I,'lC) 10. 0.1 p....



port<lIJ'Mo '''y lur <hang... bu l ,J'Mo ......
'l"'~_ 10 for ' J'Mo T-I Y!; w~ "'O~

d<1a.ond"'3 I"'n " "'pfoo dwtnl'" eo>old...."'"
TN " '1) Droll_ r_

n". Of""'l"/ic.hO lor ltv droot;.. de--
~ _H Iu ,_ ".! 103.0

~1I'1 """I_Iu"' of """ _._
n... ""_ -rn."'.......oblhty of
I""'" 1"" w.. ~'pe..__ .. w.. ,"'"

"'"'"1Ii n'y .CoIli... ....l"-.. Ii.od
..."h . pn'CI'd",,' 10 od""' lh~y ".I"".,
lllO ... ""... 1" do ,h i. ...,w. b u' w. will
.ry l " ~..(n • • wn l\~n.ully .,·hl~'f'd

Th~ lUlling ""K• • • p.... io" w.. II\t,
It.., ..............y ..,hl•••",..,,110 p 'o'id.. ,
""mi• ....'.ri.ol. w k.-n to pro-
,itt<.,",,''''p"' l>di'y 1 11 ....>ldod
p<>Wdf.r..d-lron co 1br por.lu...
"""f ......... w .. W\"ll ~wn 10 l>or ....i ..
hip .nd noll .--dlly cwo.toIlrd. NoI_ ....~n~' .hr b....n tyol
""",,","'''' tuo'f r"""",. ..... ttwn" l_
"'''''C c.>h'oI .nd 'hr •__.1 laM
ct.u• •• 1Uh<'O. A" ,l y ""'""'''' ................. "' .MT·I95 gn _ ... .....t.lood
~I of. VFO ."..... 10 >N , hr...........~'. Iu ... ~ ni<>n.j.. . , ;ne ...
It.., . .... . . 11 mod"l <un' oolo li"" ,

Co li",. <o"'pon~n l ..o ll i........ e",,-
u,'f'd I..rnl...uppli A N.w J y
romp.ny h nl ",•.1 I mpl ,T....
",.. Ihold . ... . ... cr..,.-d lod..l..rm ! '''"
I"'rm..l>lllly .nd ' " '''po' ' I''''' ,h.,"",
II'n. 'n .Tun.l.ti....ol ,.... .1''' '0 'Iw
1011·) tor'"' . nd roil «>nIiS'''.'''''' ....
nol ... _ly..... 1p_ . r>d ""l"'.-..d
.....y l4Il>or.'OOY ... pen....... " .

T1w ..., 1 'l lItity of <Onr ...rnples
f"-"'d "' ""'I" ;"" " po-mwobohty
but • ...,. low ' ·10-""'1 ' 00 ;en ....y.
T1w , po-r., tuo'fhe InO
La'! 11. Thu. informa lion ......
Loyf'd '" ,'''' " " I ho ' Ml'<'f'd
10 Iwt,.., (OOlrnl 'ho- ..,;. 'Ion, . " d ....
.I"", ........"'pn....... ..,..U;.-.....1. M..n­
..hit., • pm''''y?" VFOw••co"o' ru,..,.-d
In. 1I"'IIIK , . ng" , oi l .n.l <0... .I... ign
n .. . 2:\ ' nn, ng ,.ng. '0 ,,1.1 b..
ochi. , .-.l .... p' o, .,J f,,' ,h. f.., ,,,.

•

...."'.... 1. Ih ' .... l h I • 1.25 i ..<I.
<V«' tr. wol .Th,. ""'1"' of. ,"I'....
. ..r1 lh ,....d .1 9' C ",->l.noJ.rd >hop
loot'n«) Th "" , ,; nd ,nK. noIlo41d-nu'
......... OJ""'ific.,............. .1, . ..... _
loot ocdno pIot<N

Uboc• ....,. _"'I!: p '1'd .......
_ .1 111M w ,110' pl,.
"" nd ,110' ..0 1 . ' . ,..1 1
1,.41<1 A ,<h f"". '''II''''< "....
d",,' w lly Clo "-l ,...
' !.II 1," .l1y In" nd th., .. , ,, ,, "',"'1""
CA......"'d.'N'I) ..... ' ......le I.I .... "..,.1
' nd h. d • • "".bl. WN ' I ,,,", ~.•" -n.
oi,. "'...·h. n"'.1I,,,,',nl\ of ' .. ,,'u , n"'1
1• • d"", ..w / lub,i, .,,!> wao """.I" ....-.l
oimutt 'N'<l .. . ly wi'h <'I...-Ir....I.I"" K" ,

Add,tlon.l ...",,,,,, ..." .to... of I... ,,~
.........-• ..,J wi.h -... i"'P"'....,J « ....
oiot<-n<y . Orw ......." oh<>wl'd • 10 .........pot'."'... «"../fI" ,• • nhoortt" 100
Ius" ... l>.......t> foo. H<_ ,..boloty
............ ,"" batdwo .!'P"'"n'd 10 ......
'f"1.... ~._ """ .c.....n-

"" '" "'" , Oi' ' ''''
C<>ll p""" """ drpot rt "", T1w .....
.. I th .. m.onul• •" ..... "''' f, no.l to l>or
m ky

C.........-.., t{UW'O,;lIg h.oJ con ltn ·

..... ill lh.." <h foe ,,, h. , o" r p lt..~
So ",. ouh",m od .."'pl~. fu, ,pol•. In
"'jd_ I~~) ~1 .d l"' l. Carhon e ""' p.m y
p rovld nl .. b.lc.. ..1"'... .."'1'1 T I
. how.-.l 4I much I", ,,ro,,,,d ' . "'1 ,.1" ...
«>I'lf ic " i ••bt. 1"', b ,I" y , .....
,roI_ •1<> lortric.l A. lot., •
..."'p'" Sf<IUp _ OU' ""'I.., " A
La'll"'" ~1.-r1"S ..",pa.. h .._
...-donod Oot . rnul ....,. P"""1'd "'"
...... po-r. ..............""""t w ,..,1,. .....
.....t>1R,_. I. "''' I ~nI'd

th4I' • Cot"... ""'1'_ .n<I ...... ""'!"'r-
_. m-' boo ...bn t<> S. kpol.. C.,.
- C""'J'On, lor .... prod ,,'" '1.. . n.
tuy buIld T _u of d. ~ . "" "'II.hI
"",,'roI of _ , 10""1\'.mr-.'u~ 1

tl"'••"" ',,' ,nKby ,'''' ,• • '" ...... ,n ul'd
un"l lh. m el. , qu.ntl,~ w • • ",,,tlue. ,1

1'1>. "'.'" p",tl nello .. .. f 7l1t 1_.1 Vf( }"o
" tlhz.-.l Ih.... '0"'''. Wh,-n " ....... ......



dB or nol dB
by lu , 1I,,&~ f~. IIllfEi
l U O SII. mold 0,
St . I. Co lloRo, " " , a llO l
. b"II....• • •• '.roll ·K·,ro m

Jh<o .n......." .. -.1"", of my k G__
K.. ;lt",~ , t IlF ,.;pal _",or ..... boo­__,--..u......th<tO,.... ....

<II i .. '""'''...... _ .Ill- rhrr<o........ r-..
11...,111" 7!1 ohm ••_ on IY'''II ""
,Iw bo>n<h. wouldn ', il niu r.. make
m ... . Sl~"hm unol. FIK 3 .h",.. . ....
1\"""'''' .nd FIK" .... ~ ,Iw I~•• ,h 01­
..... .... h.. ..... ,•• mod .he.lIon,

A" """'r.'. ""'J' """'''''0< ...-tul
....................11 " It""K OR' ~;",d
1>. .... ...... J""""ivo> "1I".1 K..-raton
t..on .. oi.."... "'<'f' ..........tot .nd .. pot
'"<'On''''' ou tpu ' Ir\<otl .U_ rom........
ri.I .,....... . ,"" . .... 10" ly • • "...,.i• •.
H,·..M ..·• ~,hm 1><> (f,,' ...... ..."h
'!><-it TV , "" 01,,",Yo in> _""ni-
,.1 dfosiKn 1" and . ...ly _._
,~

1l. 1l- U. 1'1, h'", __
_ ind 'yod U; uo' Lol>W lot-
.>bout 12 <ftI" .....h or ,n _ hund....J
p... k lol• • ,.t'<>u,,, .........n. JIO!CON
1".,,1< 1m", M<>u>f" . r. ""' O""" r' "
and h.nd l. m" .... 1"""'" Iho.. ,1I."nKI.
...,. TM kn igh ' k i' ....i. t" 'i"4
c. rtoon f,l .... _ qu."" 11 •• 11"1,-
_ hAd . J..f~ 2(1"\0 ,n u l... n.,.
.... f'~I"" I w..-. 'hor " ..1' , ~ I
... "" h~I.K<'U'arr n... .......1h i .........

""'" ~... ~ho-.. • •oObI<o ";Ih I' .
I"' .~ ....... "'rfoood-'hor 'k......

priot ... ..,.&o<,~tIw_ s..,I<......
""""""'" "",,'~m, .... 'r.l ..Ht< Ii ~ I
""'1'''' btoc"m~ n,w,y. "n h~hl~ o.
.~,,~. ...h,·" w i K~h"8 , w'h'h, (:~'K

000<>.11~ i.. Kuool 1 '" . ...1con ·
IA<'! o"d 1',.., ,,,•. II y'''' ....
_Iy n ,oddlloon.tl ~l'I'h,.I"'"
01 Co" f'r rr P5 10:1 ptulon,;
"f"P"~..n8 1,1<- How pLo.n old TV
lu..... c..~.....{llll>n<~nl IR.od.... Sh.oc ~

. te,l . ' ''' w"' .... 0...:.. cl nr.l "p .tw
~n.." " 0' ''' .lw,,,Jd 111..< ....p ' . bl .· ........_

•......m~",• . Th..n . "'''. d ,,~ '0 ''''''11"
d" ft ""'<'d . 1_ 11 1M ""'I'''' w"h 50
ohm. 11 ......, '"'.. ciwc~..

n.. KG-4>IWo ~lt..n _ .. _nl<'d
_'horfron'oltn. ,...__
No 1 I",h .. ..,L" ,od 10
1' h~b" 10:1 A "'8 ,ron
ClOIIW) I• .....,.w In ' om' ", . ,"" ""'......
D" ""I ,h~"II" ~"y 11",,,,,11 <""'...,"'",,
.... ,1>0 oh ld..,j <abl~. it i> ~N'''KNl ,..
""n,..., lnw 1<-" ..1"""1'1'''[1: 1o Itw"",-

....'E....-h. io••,...--

col ........__po_ l'o'l1oRdnYftl

.nd~ by 50011 ,""' ......."'" J'">"
v;"tn .K<'U.~,.. ~'",n ",,,, ~1'I<l '10,.....-
• • bn't. it . inp'" ~nd 0"'1'''' PO"'" In ~ II
,~ .... ,h. " .,,,, ,,," II I . ".1 In ore 1,1,·" , ;­
<~ I .n<! In ""• • 11.1 w ilb ,"" '''pu' ~nd
""'p",.....t.... w b ,l.. 111 .. In .............

,........ tIw "'pu,.nd ""'pu"
n.,. _I , ,"'" .. tIw • • Ino·

101ft! ul too- ' ..M .....,,, It

II " .. 'cn1•.ocy
r I""" " '11" ( &Wl
~ I ' _ 0I .20 d8 8'"
s-. I.' '_ 01 · IOd8 "..
~_, I., ,_01 d 8 ..~"..
M~"m..m "'I'u' d M...· V .

Vl' /p.

..

O"[l:i.... 1.-
119d8
2O.3d8
9Md8
"19 d8
)! V.m.
III Vp / p

UI'K··.l....

"0. 18 d ll
20 0"d8
9.11111
I>.lI I dB
!.II V.m.
U Vl'/p



Design Paramete rs

Design
Atten uatio n

20d B
!Od B
6d O
3d B
1d O

Vout /Vi n
0.100
0.316
0.500
0.708
0.891

R1&R3
60A ohms
97.6
150
300
820

R2
249 ohms
69.8
37.4
17.8
5.75

Nomina l
Attenua tion

20.09 d B
9.87
6.009
3.02
1.00

Port
Imped ance

50.3 ohms
50.08
49.96
49.6
49.7

Noll', if you decide to use the IdB stage its R2 is two 11.5 ohm rests tors in pa rallel.

Figure 2.

Figur e 3. Knight -K it HF sig na l genera tor

results from the require me nt to use
available resistor va lues. I wou ld ex ­
pect commercia l a ttenuators to ha ve
nea r zero nomi nal erro r an d re sistors
with minimum pa ra llel ca paci tance a nd
series inductance .1S well as a mach ined
box for low signa l leakage. We ca n gel
away with a lot less expensive pa rts at
HF.

The rewor kof the Knigh tkil prod uced
good results a nd, a long wi th a modifi­
cation to red uce the ha rm on ic content,
allows the ge ne ra tor to be used as the

11

second genera tor when measuri ng cros s
mod ulati on.The KG-6f16 is a n especially
nice genera tor beca use of its atton ua ­
tor, freque ncy ca libra tor, refe rence level
set an d ove ra ll goo d mechan ica l de­
s ign. It uses d iscre te tra nsistors e nd
leaded components with an osci lla to r
design that is simila r to the local osci l­
la to r in a s uperhet.

The at tenua to r is a simp le d ev ice
whose pe rfor ma nce dep en ds upon its
mechan ical packagin g as wel l as co m­
ponent specifica tions. Figure 4 shows a
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Figure 4. He ath at tenu atcr and Its modificat ion

sta nd ard Hea th 75nh m atten ua to r wi th switc hes a nd opera te the m a f..-w lim es
70 d B r,l ng l.' , a n in te rnal view o f a St'C· to ge rid o f conta mination fro m solder-
ond un it tha i has been co nverted to 50 iog .
oh ms ..m d 99 dB , and the sc he ma tic fo r O nce proper o pera tio n is confirmed
the conver ted un it . 99 dB is about the the labeling sho uld be cha nged to rc-
ma ..imum p ractical a llenuatio n for the fleet the 50 o h m Impeda nce and new
p hysicallayou t p rovided . The egg crate attenua tion va lues. TIll' a ucnuato r ca n
enclosu re is large e nough for t;'olSy re - be used from DC to more than 50 Ml lz.
work and isola tes each s tage . The lay- Molke su re to use 50 o h m coax for the
o u t is classic and may be used as a assocta ted cablcs. Th ere a re a 101o f su r-
pa tter n to b u ild from scratch if so in - plus cables a t flt·.l ma rke ts. Ih.11 look
clincd , usc b r.,sS,d rill pass-throug h a nd good bUI arc no l 50 oh ms a nd ruin the
mo un ting holes prior 10 assembly a nd e uenuator characterts t tcs. Al!'oo, when
lise a hus ky sol dering iron for the meta l changing the atte nua tion observe the
wo rk. result and wiggle the switcha few l ime s

The res isto rs <He mo u nted wi th short if any instabil ity is " p p,u ent. You sho uld
lea ds tha t haveo slig ht bend to relieve ho1 VCa stable accura te a ttenuotor gnod
thermal t'xp.lOsion , The inte rio r la yout for ma ny Yl'MS lise.
of the reworked a uonua tor assembly is If yOll u sc the aucn ua tor wit h an in-
shown in the bottom of th e p ho to. The expensive ge ne ra to r it m,ly prove use-
at tcn uator is sy rnmet rtcal. t'i lhl'r end ful 10 inco rpora te a 50 o h m Isola uon
(an be in p u t o r ou tp ut as desired . trans for me r betwee n its o utput a nd the

w hen so ld t' ri ng is com pleted clean d riven loa d . Th is b rea ks tht' rl'l urn loo p
the assembly wit h flu x remover or al ec- circu it w hich is the source o f much noi se
hol . the n sq u irt con tac t cleaner inlo Iht' 011 low leve ls. ER
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The Old and the New
Ran ger II and Tttan-z

by Ibnk CI.uk, W21Q
635 Ches tnu t G ro ve Rd
Da ndridge, T N 3772 5

R.nger II and T il iln · 2 luned u p o n
3885 ke. T he Bird s hows 18 Will is drive
for . 400 w iltt e.nrier, puk ing 12501
1500 waus into th e .nlenn il. T he rig on
th e boltom i!'l • T en Tee O m ni 6 xcv r.

Severa l m onths ago I had a phone
ca ll fro m M r. Tom Snl ve tti , vr of

Ten Tee , Inc. Afte r exchanging plea s­
antries , he ask ed if I wou ld like to proof
run Ihe ne w Titan·2 amplifier. This a mp
was one of th ree p ro tot ypes th at were
read y fo r ex tensive ha m radio lesting. I
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wa s delighted to say th e lea st . Tom sa id
Iholt they woul d se nd two men 10 se t it
up in my shac k. This was ,1 TNl boa t
anchor weighing in at 85 pou nds. No
wond e r they senllwo men. w hen bei np;
sh ip ped to a cus tomer the p l.l lt' t ra ns­
for mer is sen t Sl ' p il rarel y .1S it weighs 42

pound s and is rat ed al 3
K V A for 55 11 ope ra tio n .
An yway, the men a rrived
tO ~'1 up the equipmen tcon-
nectin g the Til an-2 10 th t '

O mn i6. and then luned the
rigs up in the 40 me te r SSB
ba nd . Afte r zeroing nul the
SWR a few comncts wert'
madt' under their su pervt­
s io n . The men le ffme w it h a
few lu n ing po in ts a nd no
ins tructio n manual . Know­
ing me, I wou ld have on ly
read it if I w as in tr ouble
w ith IheTita n. Typ ical ha m,
tha t's me! M.lny QSOs on
al l ba nd s III throu gh 160
wert' ma de, m ostly on SSR
a nd some o n C W. I I.l lked to
a few AMe rs on 55" a nd
promised no l 10 tell if th ey
d idn 't. Excelll' n i repo rts
were rec eived, both in the
55B and C W mode s . I
wanted 10 Iry Ihis ne w Ti­
l<1 n· 2 on AM phone but just
didn't get aroun d to it. Scot t,
W41' A, Amateur Rad io sa lt'S
ma n ,lgl'r, received a n In­
quir y as to the Til .1O·2 capa ­

bihues in the AM mode. Sco tt called me
a nd as ked of m y findings. I to ld h im
that I had n' t had the amp on A f\.1 bUI
w o u ld tr y it in tha i mod e ,1I1tl le i him
know o f my find ings. Ajoh uson Ran ger­
II with the W4 LQE Pvw' " reduction
modificanon was p ressed into se rvice
as th e excite r for the Tua n-z amplifier,
Th e Tilan w as then turned onand white
in the w arm u p s tage 10 hring the
Svetlana 4CXl 600B u p to o pe ra tmg tem ­
perature, the Ron ger w as tuned up on

continut'J on p.1gt' 4 1



One of a Kind Transmitter
by Barry Wiseman, N6CSW

Whil e v is iti ng h is bro ther who is ,1 neig hbor of our s, CI.1Udc Lee (not a ham]
became aware ofour magazine. When he ca me acro ss th is tra nsm itter in a muse um
in De ming. New Me xico (Dem ing -Lu na Mim bres Museum ) he knew il would be
som ethi ng I wou ld be interested in. Il l.' h ired a photogra phe r to com e to the
m useu m 10 tak e these pictures.

The first photo I looked a t wa s the fron t panel view an d I thoug h t tha t th is was
a display o f kn ob s and meters; it cou ld n' t be a tra nsm itt er. The n looking .1 1 the nex t
pho to, the side v iew , I co u ld see the chassis a nd co mpo nen ts-e-n wa s indeed a
tra n smitter!

14



I called the museum for more information and the person that ans we red the
phone wa s a ha m, And y And erson , W5UBU. a volun tee r cus tod ian. f ie said that he
would get some mo re info fo r me . A few d ays lat er I recei ved a le iter Irum hi m w ith
the photo of the final lube w hich he th inks is a UV-204A ra ted at 250 wa lts . I asked
him if he co uld supply fu rther inform ation bu t he told me that i1 t present he just
does no t have the time .

I'm sure m ost ER readers, myself incl ud ed. wo uld like to kno w ruure about th is
uniq ue looking tran sm it ter- what art' a ll those ve rn ier d lal s, knobs .1oLl meter s for.
I've checked our subscription list an d we do not ha vea ny s ubscr jbe rs in Dt'mi nj.; but
we do have sev er nl in rcwns close-by. I wond er ifo ne of th ose ham s wjllIakoi t upon
himself 10 visit the museum a nd ge l us so me more inform ati on .

A plaq ue by the d isplay of the tran smit ter supplies more lea ds fo r th e in \'esli gdo

tors. It rea ds:
"Antique Amateur (ha m) transmitter WdS homem ad e (homeb rewed in rad io te rmi-

15 cu nlinurd on p.lgr 41



Phil Eps te in, K0XI, in h is vinlag l' ham shack. Th e BC·610 is an I model.

Doe s an yone know anything about thi s rack mount NC·183D re ceiver? Wa s il
built fo r th e milit ary? In Ih e upper left hand corner th ere are 4 screw holes. I
wo nder if these were for a nomenclature lag . If this is a piece of mi litary ge ar I
think it would be incred ib ly rare, If an yone has any info pl ease pass it a long 10
th e owne r Hal Pott er, KF6FIIL, 617 Sa nca dc Terr., Fallbrook, CA 92028.

1&



AI Cormier, VE4W G, in hi s Winn ipeg, Manitoba ham shack. Hi s main AM s tati o n
consis ts of the Hammarlund HQ-180/Johnson Vali;tnt II. He al so operat es mobil e
with a Gonset G-76.

Harry Web er, well-known Sq u ires & Sand ers col lector with so me of hi s ge a r. On
the le ft are tw o SSIV spectrum ana lyze rs. The top re ceiv er to th e right is a SS I BS
and the bollom on e is a SS I R.
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Another Viking Ranger PTT Modification
by Rlcha rd Brunner, AAIP
10 Brooks id e Dri ve
Foxbo ro, MA 02035
rbru n neritgis .nel

Afll' r b ringing m y Viking Ranger bac k
10 1s t class opera ti ng condition. I duti ­
fu lly made the PTT mod ificat ion tha t
was enclosed in the in s tr uction manu al,
a nd qu ickly fou nd tl"' l lt wa s bad ly
though tout.nnd fo rever precluded CW
operouon : ,10 in tolerable co nd ition! The
prob lem is Iha l the mod ifica tion co n­
nec ts the 6146 screen to the neg ative
keyin~ line . int ending 10 cu i off Ihe
6146 pl'lIt' current, bUI also blocks CW
opera tion. As modi Iied, th e 6 1-16 pl at e
cu rre nt wa s 8 mil s a nd sc reen voltage
was -2.8 vo lts, not qu ite cu i o W

For the record, unmod ified co nditions
ar e shown in Figure 1.

.....
' OJ
. O~

...~ "" "1£ 1' .

..... ,b... , ...:h L

PTT modlflcafion a are as follows
I . Ad da small rela y. I useda s mall 12

vo lt 4pdl (R.5. 275-214) relay po wered
from a vo ltage do ubler from the 6.3 vo lt
Iilarnentline.Operate the relay throu gh
the microphone rrr contac t.

2. Co n nect (N O ) rd ay co ntac ts to
SW4A co n tac ts Sa nd S, wi th the present
jumper removed . This p icks up the an­
tcnna rel ay.

2. Con nect (NO) relay co ntacts to the
bla ck wires formed y on SW4 co ntact S.
Th is g rou nds Ihe mu lf piie r cat hode and
key Iinl' .

4. Modt ftcatton 1t3 from the instruc­
tion honk is not done. The in ten t was to
pull tbo 6146 scree n vo ltag e negative on
stand by.

\/;k: .. , ~.""f" 11' , ....1.: ..$ ,u."" :
'i?~ ,v,Lr

, ., f" lo• ... . . v

It is desirabl e to g rea tly reduce the
6146 plate curre n t on standby because
if you are using a TR sw itch you will
have lots of thermal noi sl-' from the trans­
mitter. But , note a lso th.l t"cut-offN does
not usually mean ae ro ptete currenu As
a tube grid vol ta ge got's more nega tive
and approaches CUi-off, the a mplifica­
tion factor grea tly decrea ses, an d you
have a small but Iimtc resid ua l plate

continu l'd on pa ge 41

Screen Voltage
10.1

Screen grounded throug h SW4A
9.40

Plate Current, Mol .
23
8
20

Swi tch Posit ion
CW, key up
Sian dby
Phone, o ff

Figu re- I.
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The olIu thor's Co llint 30 K·4 with
homeb rewed 310C exciter on top.

between tw o bands becomes qu ite edSY.
Plug-in co ils a nd d ua l crystal sockets
are provided for the oscilla tor and mul­
tiplie r stage s and these are a lso rela y­
switched , putting the ap p ro p riate co il
and crystal in p lace when the band is
changed.

Th is wh ole w onder fu l " s u p er
boatan chor" is housed in a fu ll-sized
66-1/ 2N rack cabine t with a window in
the front for v iewing the 4-125A and
full me te ring via four panel met ers
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across the top, be hind tht' ir
own littl e window. It weighs
in at a mere 420 Ibs. My
transm itter also ca rne with
a n optiona l Iactory-msta lled
cabi net fan mo unt ed in the
top of th e rack w hich serves
to keep th ings n inoand cool,
Top a ll o f th is o ff w ith so me
cl a ss y-looking s ta in less
st eel trim strips o n the front
pan el along with the cov­
eted Co lli ns winged em­
blem and w hat we have is
p ure BO AT A N CH O R
HEAVEN .

Th e 30K-4 was designed
to be eit her operated locall y
or remo tely con trolled via
telephone lin es . The remote
co n tro l chassis includes a
ma tch ing tra n!'Ofo rrner and
re lays fo r con tro lling a nd
key ing the tra nsmitter.

I learned abou t the pos­
stble ava ilabi lity o f the 30K­
.. from a fellow amateu r a t
work . While discussing my
in terest in o ld transmitters,
he s ta te d thdt he knew
w he re Icou ld probobly p ur­
chase a " b ig" Coll ins U F
transmitter fo r a vNy rca­
sonnhle p r ice, but that I
would have to pic k it u p
myself and haul it away.

Since I hav e a mini va n. I sa id NO PROB­
LEM! Just poin t me in the right d lr ec­
tion! I the n made con tac t with the owne r
and the fo llo wi ng weekend I enlist ed
assis tance of a nt' o f my sons-In -law and
we headed off to a nearby sma ll town to
pi ck up the treasure. Whill' d riving
along, vi sions of KW-ls an d ot her de­
lights were d ancing th ro ugh m y head ,
but I reall y had no idea wha t the mys­
tery Co llins transmiller was or even if il
wo uld be complete.

Upo n arriva l. we were escorted 10 an
old bu ild ing w hich, I be liev e, had once

cnnrin ue d nn l p age
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Re,1IT view wi th ba ck door open. Th e
lower two ch.assis ccntaln the po wer
supply circuitry. Th e ned d eck up is the
modu later d eck-s-note the two 75T Hs on
the Idt, Tbe up per chu si s ecn talns the
driver and the two fin al o utp ut circu its.

I inilia lly plugged in the ap propr iate
coils to se t u p the two RF cha nnels fo r
75/1l0 me te rs and 40 meters. I d iscov­
ered a minor modi fica tio n ha d been
made III the excl ter that a llo w t.·J the use
of a v ro. Thi s co ns is ted o f a ter mina l
strip and a co u p le o f di sc capacitors. I
connected my o id fa ithfu l Globe 755
VFO to o ne o f the cryst,ll sockets and
tuned it to 3885 kH z. I also added a

2J

sma ll relay to key the v ro,
a nd ron nec ted it 10 opera te
o ff o f the rec eiver mut ing
relay termi nals.

l connec ted a dummy load
and attem p ted 10 key th e
transmitter in the LV pos t­
tion (ell;ci ll'r o nly on). Wl'Il ,
I ("lI;pl'c led so me thi ng to
cl ick o r c1,l nk o r 10 make
so me in dication Ihat it wa s
ht'ing ac tiva ted , NOT HING .
I irnmedta tcfy sca n ned the
schem at ic and loca ted the
key ing " pl.uc" re lay K-401.
It is located on rho l. V pn wt'r
supp ly deck and is po wered
by the b ias su p p ly. So me
q ui ck measu reme nt s indi­
ca ted Iholt it was not gt' ll ing
any vo ltage ap p lied 10 it.
Fu rtherinvest jga tio n led me
to a w ire -wound resi stor in
series wit h the rt> la y which
had opened up. Th is wa s
so mew ha t o f an oddbal l
va lue (only because there
wasn' t one in my [unkbox}.
I managed , ho we ve r, to find
one w ith in acceptablo to ler­
a nce and q u ickly n-pl aced
the o pen one. I put th e
powe r supply deck back to ­
gethe r a nd r.. instal led it in to

the- cabinet. Well, so me mea sure o f s ue­
cess... now when I keyed ... K·401 clicked
and clanked ,lWdY••• Hooray!

My ne xt try at tuni ng up revealed
a no ther p roblem.t he driver g rid meter
(0·10 rna DC) which is moun ted a to p
the RF cha ssis a nd viewed th rough the
final amplifie r w indo w, was appa ren tly
inopera ti ve . Up on closer exa mi na tion,
I d iscovered th at the poin ter W .1S gone!
It had a p pa rently co rrod ed from tilt'
prest' nc(" o f moist u re a nd Iell o ff. I 10·
cared a tempora ry rep lacerrwn t met er
in the junk box a nd q u ickly insta lled it.
I the n reassembled eve ryt hing and tried
to tun e u p aga in, still no th ing .

( o nl in u!!'d nO'l l p olS!!'



Th e rent er bo x is a sh ield ove r th e 801 exci te r/d river tube. The two cans on eit her side
of the 801 are th e plu g-in coils fo r th e tw o RF cha n nels in the exciter. The RF amp lifi er
tank r ircu lts an' locat ed at th e top wit h large varidble capa citors for tuningand luadi ng
and pl"le coils above the rapacltors. T he 4-125,0\ fina l am plifier lube lslocat ed in the
cente r a nd tow ard th e fronl of th e chassis (beh ind the 801 shield bo x in the plcture.l
No te the du al anten na relays at the to p of the RF deck and a control relay mounted
between them.

"
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Insid e th e h om ebrewed 310-C exctter unit . The author referrs to Ih is as hi s
"310C T" eecuer.

cardl~!>ly ) tha t ev en with th e mismat ch ,
il should work better Ihan a tr.lnsformer
that is bre aking d own und er load . l elso
ins t.l lll'd.l hd ty 10 1-1 filter choke in th ..,
SCH't' n lea d . I fired e veryt hing up again.
NO CI IA NGE ! was my temporary 1.1 Sh­
up at fa u lt, o r was there another prob­
It'm?

At this point. I began to ge t H'.lll y
frus tra ted . Th e JOK-" is no t the ea stes t
thing 10 work o n, es pecial ly with power
apphed.It i'l d ifficu lt 10 ge t in there and
mea sure vol tages and troubleshoot d ue
10 the f.\el that wiring harnesses con­
nl'r! the venous chassis decks toget her
a nd Ihen' b n' t m uch sl.,d.. [ even con ­
s td ercd building so me e xtension cab les
so th.lt J rould wo rk on chass is oll tsidt'
o f lh ..· cabine t.

J dl 'ridl'.1 In Iry an d make ,u r,l oge­
mvnt s toobta ln anolh..'r mod transforme r
with which to test and , hopefully , t'i lhl'r
eliminate th.ll as the cu lp ril o r d et ermine
conclush'dy Ih,tl mint, was bad .Through
the kind e uorts of Brian, KN4R, m y

Inter ne t contact, I W.15 .It'llt, to borrow a
good transformer 10 test with and d eter­
mine if mine was ba d . I inslalltodthe ne w
transformer and found that the p roblem
wa s stillthere . NOW WHAl??1 Maybe I
should just give upand sl."l l thi s thing and
put on end to Ihis fruslr.lIion! I c-vcn pUI
out so me feelers to see if there W.1S any
intt'I"t'SI, but I soon ca rne 10 my se nses and
reconsidered .

Bein g Ihe stubbo rn , determined . and
gr-nerally persi stent cu ss Ihat I a m, I
decided 10 keep trying. I d ..-cid ed that
the only way I W,l S going 10 fix this
thi ng was to get the sche rnalic ou t, s tudy
th ..· problem , and tr y to rea son it ou t. I
proceeded to d o ju st th ,ll ,\OJ I then­
ri7.ed tha t so rne thi ng had 10 b..· wrong
wit h the I' ho m' /CW Iun cfion switc h o r
with K-301, t h .., rela y w hich shorts ou t
the modu lation transformer second a ry
in Ihl.' CW position . Pt'rh.,ps the rel dY
was Slicking? I removed the speech
amp-modulator dec k and Inspected thc,
rela y. Th is was incn'dib ll'!! Tbe rela y
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Figure 1: The "Go ld ilockl" hmil y of doub le-cap tu bes is .a n.aluu.l.

the local radio sta tions, basemen t clean­
outs, and estate sales that must be peri­
odica lly visi ted . Radio and TV stations
are a source of dud s. Fortunatel y trans­
mitting tubes in the size needed by co l­
lectors art' never rebuilt . Econo m ically ,
only lubes w it h p lat e d is sipations
great er than 5 kW a re suitabl e for re­
bui ldi ng . Most co llec tors focus o n g lass
tubes , beca use o f the ir in teresting glo­
bal shapes and th ei r im munity to tar­
nishi ng .
N.atuu l G ro u p ing of th e Co llecti b les

What is a na tu ra l interest grou p ing
for a d isplay? Becau se we 're look ing to
tell a sto ry o r rekindl e a spirit, we wa nt
to focus o n the grouping of the di splay
item s. We ' re looki ng for a th read o f
commona lity w it h in a co llec tio n of
tran sm itting tubes. An exa mple of thi s
is a g roup of tubes w ith d ouhle plate
caps in common. Th is na tura lly h int s a t
a famil y of tubes, prog ressi ng in size
from p,lpa (833 or 815), marn a (RK-34),
oilier brothe r (2C26A) and si ster (7193),
and the bab y (H Y75 o r F1 YI I4 ) .1 S see n
in Figure 1

A similar g roupi ng might focus on
the wir e-elemen t co nnectio n, double ­
anode variety , such <HI the 832 /8296 /
6252/5894 group . Usu a lly a g rouping
of three or fo u r appea rs most plea sing.
Then the re are th e tub es w ith side elec­
trodes, such ns the 808, 8to, e tc. One ,.

see s a natu ral progression in the size of
the glass g lobe when going from the
25T to the -I E27, l OOTH, and 25OTII .
Some' tUM, such as the classi c 4-400 /-1­
1000 o r th e 803 / 813, are sufficien tly
large that they don't need a familygdth­
ering. Ambitiou s collec tors try to co m­
plete the en ti re tlOO-st' rit'S o f tra nsrmt­
ti ng tUM. Special -purpose t ubes suc h
as klystrons (2K25, 2K26, -11 78 , X-B ),
magnetrons (21-15, Q K-IOO), doorknobs
(316A, 388 A, 703A) , acorns (950 serit's),
hght houses (2C39, 2C40, 2C43), magic­
eye's (6E5, 6AL7), a nd medium -po wer
transmitting tu bes (-I-l25A, 1625, 807,
811,6146, 24G) are a ll in te res ling bl'­
ca use o f their d istincti ve shapes.

Ceramic soc kets for yo u r tub es loo k
rath er sma rt beca use of thl' ir c1,lssic
appe.ua nct' , especia lly wi th thc E.E
Joh nso n decal on th e side. Om- wo rd o f
ca ution whe n using ceramic sockets .
Always insta ll a fibe r, rubbe r or p lasfic
wa sher underneath e ac h mou ntin g
scr ew to prevent mi cro -cra cking o f the
cer am ic. Soc ke ts for coa xial tub es with
conce n tric rin g co nnection s an' usually
p rohib itively e xpen si ve . Lac king .1
soc ket, you m.ly simp ly drill sev eral
clea ra nce hole s in the wooden b'1Sl' and
glue the tube in pla ce.
Choos ing th e Best Displ ay Format

As you mi ght guess, d isp lays dl vlde
t,.lsily in to at I...ast se ve n a re as: book-

cuntinu..d nu t polS"



Figu~ 2: 800k~nds .ar~ ,11 n,1ltur,1l1 for
disp l,1lying medtum -eie e IUMmill~r

fub~s.

Hgure 3: Hgu rine cues prot ect exo ti c
tubes fro m d ust a nd mo ist u re.

Figure 4: T he T·br,1lck e l is used to
moun t tubes on w,1I 11 p laq ue s .

.J

Figu re 5: The 250T H ma kes an excel­
len t centerpiece Io r a la mpstand .

'0



ends, wa ll p laq ues, lamp stands, paper·
weight s, shadow bo xes, pen a nd penci l
se ts, and cen terpieces. Displays such as
bookend s are grea t because they serve
a du al purpose, as they combine the
beauty of nature's wood with th e glass
and meta l of man's technology, to please
even the most d iscerning XYLas show n
in Figure 2.

One of the best sou rces of display ma ­
teria l is the loca l cr a ft sho p, where on e
finds un finished wood en w,,11 plaques,
shadow boxes and mo unting ba ses. Art
&: Craftshops s toc k clea r p l,\stk a nd g l,l SS
conta iners for d isp laying Barbie d olls and
Beanie Babies. These figurine d isplay
cases can res t on eit her wooden or plas tic
bases . In fact, so me display cases fit ex ­
actly on the squa re wood en unfinished
bases stocked in the unfinished p laq ue
section o f the same craft shop, store, as
shown in Figure 3.

A good way for mo unting tUM on a
wall plaq ue is to use the ac tual soc ke t,
preferab ly ceramic because they a re
more d ist inctive . A "T" or "L" bracke t
can be fashioned fro m ex tru ded alumt-

n um to hold the soc ket a s shown in
Figures 5 a nd 6.

Treasured keepsak es can be taken o u t
o f stora ge boxes a nd be pla ced on dis­
p lay in sha dow bo xes 3~ 10 5~ deep. By
pcutog sc meone's spec ia l tra ns mitting
lube in a shadowbox it creates a on e-o f­
a-k ind gift tha t no one else can e ver
duplicate and will thus be treasured
forever . Beyond a ceria in s ize, the g lass
(4-1000) or ex ternal-a node (4CX l OOO)
tube is too I" rgt' o r heavy to display on
the wall. Thelarnpstand is " better cho ice
(or accepting these heavier, larger tubes.
Th readed brass tubing and harps are
rea dily available from locallamp repair
sho ps o r on th e In tl'fnet I21_The tubing
i.. availab le wi th bent of fsets to a llow
for ce n te r-mo unting o f yo ur transmit­
ti ng tUM .

Because o f their weigh t, some folks
u se ex te rna l-a node tubes as pa per·
weights . The magnet ron ha s ev en been
used to ho ld paperclips on the o ffice
desk as shown in Figure 6. Bewar e of its
effect o n your w a tch.

contin ued on pol f!,e 3'1

Pigure 6: Th e magnetron ma kes an o ffice co mbin a. tio n p~perweight I paper-c ltp
ho lder.

JI



Colli ns Collectors Assoc iation Cruise, Nove mber '99

by tot ,h lonn~I,l d. wn t Tt
_ N. A ...~lh ,.llu,

T• ...,n. Al IS'• •

~ Itw ,~ " 1OnlL ... 10 Itw of
Itw C.Irbn.,. V Cru_ Unn• •, ...
d,lf",u h to 'map_ ,ho< ...... '" Itw ,"",pi
nw....._1'" "Y "'fI "'~ I<>Flonda
for 'hr 6<port........~,Iln, In Iuw for
t-on to _ ~l1lwlpoollD hnfIh­
'hr ,__I nw~ hlW .......,.

-.I, .....lNUd. buIll ottll ""Les ~ ~,
...., of _ '" l>ooord . .........n' poa......
vn- n......u ,tw. .. a1..~,... '1u,~

n i<'<. -..I ~. notlw>lII: to .-..
pLoin~ , ""'"""ll on Ih i> d.,
ft, ...... W..,,,,« """~InI, .... prob-
......nw ..,,It<ipoa aui... '1.""'''''''''1
. ..... ......... C~l,t>bNn twlpool lo ooott..

.n' .............
l ""k,nf\ . ,ounol in ,I., "..It' pOl"

bo;>o rd, nllolonf\" l dKi "'" """ I~

,"", 1......1d """OK"i.... 1m I ,,", m~fI~'

~' .... or ,,,", C"llin. C"II,don A.~~-

h..n two..ol."r' . Of co.. , I fO' II'" my
ea U .ill" b.o,,'h.ll n p ~W Thi. w~.
It''i''lt I" ""' 1" ,.., li"II' Up"" K""inK 10
,"" e. t>in, ,I..., K'· f"'",
1:1,11. N2YO:o.l, (ow.. W1WIL~. t" K~th..,
• , ,.... " ..Id,~" b~. on , I... " If' <It'Ck .,
5,00 PM.All " " p.ckin5- w. t<hinf\ ' ....
....ip p... " , I",... ,..... 1" " . my X,Y l
~t><! I ..m l lo ,"i••,..~. 8..,<". "085
..... 'Iw ... . t><! I ' I'<Dflinized "im f,om
"'''''', CCA p..blic~ 'k"" 11 .. f, om
10;0 p;er..,~ in ~R. A ho.. " , .......
t """",, __'" l he m''' ' ''''up w·
1"" ....-.1 to ' Iw ,uck,..llo>unll"'OU' of ''''''
..inoI B,II. N2'1ON hod " nythin, ~ny
....Uorpn.....t, 1100 _ I... XYLD>.o...
hod "PlI'- ,tw" ,....... to _ 'hoI
...h~ _ hod ~ ",","",y . B.lIhod
~ d riw.., down to f10nda froon 'N
New Yook Cot, . ..... ,..01 In ""......0100I,.
k WI.!·2A1Pt.l ·2 POW'" ""Prly - ~
I<>nc n.'~ 1.......1\..... f'OI<' to ""r-

po>I1ltw ..,,_... , AI.... 'N l>....1 ......1­
"'« in.N co<U..lluun~."""", of 'hr
SO-P ....,1 10 1I,lh e.t>,n '" t><sin i...
...110' of ltw n fl .nd ~nd

"""y oo a..,;~n_ pIo<~l_

of 'N ""'P '..eh io lruly_,ficft'l.
UIolinlt "",'''' 'hr ...... of lIw ihip_

"~I<:iunII 'hr pOOl to..t,..~I, off
our ...._od _ . .. """..... 0f1"U"""
Iholllw _ br-or'fI dnv.., """""hi#>
byllw ww.dW "ll ......polulloo. ....-
..........,d_~ lIw ..~_ ...

• "II'-' U....orf\d>OlrIy for __ uI 'hr
flrou P ,hi. ~I... op<'llfti .....ick_
_ ton, EvYft the C""ury. d"f'lo<1"ll
"""'" 1U.OUO PO"_ ~t><! ,, ~lf'd ju>l
.......jth '" lao """'" of ,to..~p .. ...
<umkort.toI.. I", ~ Irw "''''D of ttw Ii""
d~y! nw ok.... w . ... O\Inc~",.t><! ,""'..
.......lIy the w inol. kICk"" up h' ,.... ~m"" 1.\-..1~•• fun-w. mi"" "I I.... h" rri '
c. .... 'ho' in Itw m.kinK . ,"" thot
. 't.>ckod , n '••h<",1~ .. ,~·k ...,~, .

Th. fi '" ""1' ..~ ·h,~I .. I .~t 'n ""
San Ju.n I' " u Il k" 1.,,'1. .....'. n' •
1..11 d.y . , Th i i"'·id r ,1 'lUlt..
n.....ly wHh h.vinll ,I. 1. 1"", unthr.or
I" . ,h. CulloM C,~II'< I"n ".",~.,.",,,,

..., '''' Sun<l~y ~r,..."u"n. C"",""'''''w.,.. "'" F"..i....I..ly K","".l>.. , d .. "ng
IIw _ "J'"",.,Ion.m.ny oI.t~_ m....
• gcod In ..." k WI 1(:.11_ . , ","'nord <~11

>ill" f""" Col .."" A,..."' RokI ,o Sf..
lion ,..,... CN~' tt.ap1.ls. I• . Tl>.oob to
Coil"", .nd Rod lIIu.;k_. UlDAS.
for.II....,"ll tt... ..... of lh .. I~........nll
for orw of ,IS r.- ,...nl..- _I< ~r-

p1ic~lio.... (A nhu•.-.l ""Of""'"' from
his _ny.hl -.011I: ,,,.. e. 1I H Il)
f'I<'l'u-rw of 'h,."'J'"~I ..... e.... "" III
k. k~I\-l · ;.,.,........11.·••1Coft , bo<>k

n.. Ii ~n"""'" ..... d ,pole- ......



George Don..van, WDSWUX, makes a eta tes tde co n tact wit h a Co lli n, KWM-2A
..board th e MV Ctntury as But ch Sch ..rt ..u, K0DS keeps the log, Over 20 Co ll ins
rnthusi..s ts and thei r XYLs u iled fo r .. se ven- d ..y Cui bbe..n cruise abo.nd th e
70,000 ton s h ip in eu ly Nove mber. Oper..ting w ith epee!.. l permission from th e
ship 's c... pt aln, t he Liberian gove rn me n t ..nd the Co lli ns ARC in Ced ar R..pids,
the g roup s ig ned t he clu b's ca ll WO CXXfMM , A 20- me le r di pol e a nd .. 120-fool
vertica l long wire were rigged ou tsi de of a stateroom o n d eck 10 . O ver 3110 QSOs
were logged duri ng the trip . "/Ioto b.1I / lIlJ Millrr, KK 51M.

pended from the side o f the sh ip using
Bill's fibe rg lass pol e and anchoring the
ends in adjoining rooms. Horizontal,
this an te n na ma y nol have m't'n Ihe
most efficien t as it wa s suspended a p­
proximately 18 feet from th e side of the
steel sh ip. While so me 60 fl' l,t high . it
was working egalns t the sh ip , and ma y
have been q uill' directional. After the
net, experimenting began in earnest !
With that mdny ha ms on boa rd . designs
and efforts we re limitless, thr- fina l in ­
slalla tion consis ted of an end Ied wire,
wor king aga inst the ship a s a "gro und"
using a KOUShom l'brt'w a ntenna tuner.
This setu p resulted in so me 350 o r so
contacts on all bands with most o f th em
SSBand on 15 and 20 meters. some o n
40 meters and ev en a Iew on 75 meters.
Many OX sta tio ns were worked , al-

33

though band cond it ions never did he­
co me excellen t during the cruise. A$ a
CW afi cionado, thea u thoreven worked
several CW co n tacts o n CWowhile the
bu lk of operating was w ith the KWM ·
2A and tuner, there were al so Illolny
co ncessions to mod ern h'ch nolog y. us­
ing le -706's.

Bill, W2WIL and D tarw areto b.' co n­
gre tulatcd on th eir hosp itality, .1S ha ms
were in end ou t of the ir cabi n .11 .111
hou rs over the en ti re cr u ise . They were
g r., cious beyond be ficf to th e CCA
grou p. Th is is tlrH' of the rt'as nns tl1<11
the Co ll ins Col lectors Assoc ia tion is so
mu ch fun . No t o n ly fun. but the people
involve-d all evoke th e somewhat 10$t
sp iri t of the p.lsl when amateurs were
friendl y a nd coope rative . Pe rha ps thi s
spirit WdS insf illed in thc o pore to rs from

co nt in ue d ned P~J!,'"



On the bridge/rad io tour. Lefl 10 right: George, WB5WUX; Rod , K00AS; Hut ch,
KOBS; Mike , WO LTl; JolY, KK5IM; !lhip's Second O fficer; Bill, W2WIL

All of the XYLs plus "Singing" George, WB5WUX.

:w



Mike, WeLTL, at the ke y.

It'aking electrons from tho~' hig h po wer
vacuum tu bes!

Bill, W2Wll, had per formed miracles
in gl·tting permissio n from the Liberian
government and the ship master in ob­
taining pe rmi ssion for thi s operation.
When the sh ips "rad io o fficer" call ed just
after the antenna wa s installed a nd the
station was just operating to inqu ire about
the interfere nce that occu rred when the
ship rolled to starboa rd, the o ffer to im­
mt>diately sh ut down as agreed to with
theship's management , was o ffered .The
thinly di sguised "sh ip's radi o officer "
agreed to permit the opera tion to con ­
tinue much to the relief of the opt' rating
crew. when the "sh ip's rad io o fficer"
turned out to be W0lTL d isgu ising h is
min' and calling from the beauty shop,
many threats wcre constdered . Later th'l t
evening. at the first fo rmal dinner in the
ships dining room, W0 LTl rec eived a
menu that had no entr ies on it! Clever
and richly dese rved !

The sh ip food and en tertainmen t we re
outstand ing . The evening shows were

3S

ou ts tand ing . The Cen tury spa red no
ex pense nor ma d e a ny co ncess io ns to
qnaltty to make th is crutsc a class act.
Ev e n one o f o ur g ro up, G eo r g e ,
WB5WU X, wa s drafted in to singing "I
Idt m y hea rt in S.l n Francisco" wit h 0 11('

of the Four Lettermen . Needless 10 say ,
Ge o rge becam e fa mous <lmo ng o ur
g ro up, and is show n with h is many
fem ale a d mirers in th e pho tograph.

Jay, KK5JM, mad e arrangements to
to u r the ship o n a no ther o f o u r days .It
sea . His e ffort s even resulted in a to u r
of th e bridge, us ua lly strictly off lim its.
With the vis it to th e rad io roo m, a nd
eng ine room, thi s W dS q u ite a tr eat!

Overa ll thi s CCA event was ou ts tand ­
ing, over too soon, a nd thoroug hly en­
joyed by ,111. For those of us still wo rk­
ing fu ll time at h igh pn'ssu rl' jobs, th is
W.15 .1 vacation made in hea ven . One
thing about a cruise, when the sh ip pu ts
out to sea, yo u are on vaca tio n, if yo u
like it or not . You will l'n joy; no cell
pho nes, no me mos, and no meetings
etc.

co n lin u" d on P"K,, )8



Rebuilding Caps In R-390s, R·388s and other Boal an chors

by John A. Popl.Jlwski Sr, WB2G FR
I) E 151h St.
BAyonn e, NJ 07002

The- power supply ca ps in the R·390s, 388 etc, are just getting old and leaking and
sho uld be repla ced . After rebuild ing a dozen o r so 3905 I ca me up with a fairl y
simple way to do them .

Figure 1. C u tlingalong base indicated in the picture, just cut th rough the meta l, not
too deep.
Figure 2. 1leal o u ter cap w ith s mall propane to rch just to the po int of being abl e to
pull it apa rt with pli e-rsas sho w n. After it is apa rt, he a t the em pty can a litt lelonger
while inverti ng it to clean ou t any res idue.
Figure 3. Use a new octa l tube ba se (AE5p / n 1'-51'8-476) and a ny good q ual ity ca ps
as n& essary.

Around the tu be base a few w rappings o f electri cal tape o r hoatshrtnk is r u-ces­
sa ry, unti l a sn ug fit hap pens. Along t h ~' bo ttom edge o f the tubular metal cove r 1
have used epoxy o r silico n 51;'.11ao l to secu re in p lace.
Special Tools
Hacksaw blade - metal cu tt ing
Propa ne torch - you co u ld d o it over the kit chen stov e bu t the XYL mlgh t stra ngle
yo u.
Old new spapers · sp read o ut whe re yo u r working .

I would recommend wearing wo rn g loves & eye pro tec tion for sa fe ly. Also d o not
d o this whi le silting, th e hea ted ta r is worse than coffee. .ER

Figure 1
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Figure 2

figure 3
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Collir.. Collectors Au oxi.lliion Crui~ from p.llgt 35
KEa RN, George and Barb re Misic
K4XH, K4JD, John a nd Na cy Mo rris
WIlJN. Joe and Dawn Nyberg
K8GEG, Walter a nd Pam Parrish
K0BS, Butch and Ja ne Scha rta u
WA6FIZ, Mickey and Barbara Siegel
N5 RW, KB5WCB, [ames and Annette
Myrick
W0lTl, Mike and Lillian Zonne feld
N5 ARW, Mr&Mrs . [ames Tru e
Ca rl and Na ncy Co ns tan ten
Harry and Elizabeth Lind l
Ga ry and Sus a n Sanders

In d owntown Ottawa, Ontario theft'
is a monument normally refe rred to a s
the "Peacekeeping Monument ". One of
the fig u res is a Ca nadia n rad io operator
ca rrying a PRC·25 or an PRC·77 on h is
back . The Roya l Canadian Mini ctrcu­
lated a $1 coi n in 1995 depicling the
mo nument. As far .15 I know this is the
firs t time that a mili tary radio has ap­
peer ed o n a coi n and perhaps the first
time on a monu men t. I wo uld he Inter­
ested in know ing o f other monuments
th at would have military red tos .

The Roya l Ca nadian Min t was help­
fu l in p roviding the lim' d raw ing for
clarity .
Cllris Bisiflion, V£JCIJK, J324 OM ClJ f/ '
Rd., K lJnlJ tlJ, On t lJ r io , K2KJX7. C" nlJdlJ

..........
......~.~ • D·";).....

/"'r' e :
f .,. ... ", '" ,
, ~ ':: ~ ,
i U =c;

,,
,,

'. .......... ..,
". .'.....................

Members a nd int ere sted puties t ha t
joine d th e CCA Cruise.

K5-IN, KD4LXJ, Bill and Eileen Adams
K0 DAS, Rod and Elizabet h Blockso me
KMSVT, Heinz and H an nelonc Breuer
N2 YON, Now W2B1 L, Bill a nd Diane
Brown
W4KS, Ned and Diane Buck
N7A RY, Ceo rge Carll;'
WBSWUX, George a nd Ann Dona van
K705C, KC7lBG, Jo h n and Sha ro n
Ellingson
Wl)BEA, Wa lly and Janel Klin ger
KK51M, l,ly .m d Lay nie Miller

Th is CCA cr u ise manage d 10 put 10·
gcrhcr vintage rad io, mOONn radi o,
Co llins Radios, a sun, fun, pl ea su re, as
well as a field day atmosphere in which
10 enjoy it aIL The cru ise o nly lasted 7
days, visited San Juan, St. Thomas, sr..
Marlin, and a brief stop in th e Baha­
mas, and was Ihoroughl y enjoy ed by
all . Not on ly d id all the CC A members
have fun , bu t the pa tient XYL's also had
a marvelous time . Lifelong friendships
we re fo rged and w ill be ma in tained
from tbese members from all wal ks and
locations o f life . When is the ne xt one?
This even t could easily be repeated eVA
ery few ye,u s o r so. Perhaps more m ora­
be l'S of the Co llins Collectors Assoc la­
tion would like to also e njoy Ihis even I,
as it trul y wa s excep tional. Specia l
than ks to Bill, W2WIL, Rod Blocksomc,
K0 DAS, and But ch , K0 BS fo r .111 the ir
special efforts in mak ing this suc h a
success. Those sia lions tha t worked
W0CXX may claim their specfal eve nt
QSL c.1 rd from Bill s tilllis ted as N2 YO N
by sending a SASE to his callbook ad ­
d ress . Again ma ny thanks 10the Co llins
Coll ec to rs Assoctatton for com ing u p
wuh Ih is excellent id ea . If yo u wanI 10
ha ve a g rand lime in Am ateur RAdio,
and are interested in classic Collins ra­
dios, join the Co llins Col lec to rs Asso­
ela tion . It is a very reward ing o rga niza­
tion . ER
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