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Looking Back
by Lew McCoy, WlICP
8865 .E. Baseli ne Rd., Space 1607
M esa, AZ 85208
mccoysszt anet.corn

W e all go t a real bad shock when
we hea rd that A I Do rh offor,

K2EEK passed awa y. HI;' was only 61
and sho u ld have had m.l ny p roductive
yea rs a head o f hi m. In the event yo u
J on ', know who Al was, he was the
editor o f CQ maga 7.i nt· for the la st
twent y or so years .

1had heard that he was ill so I ca lled
him on the phone. He complai ned tha t
he had sto mac h pa ins and was fee ling
awfu l bu t he was go ing in to sec a
doctor the next day . They opera ted on
h im and fou nd ex tens ive cance r. Only
tw o days la ter he pa ssed away fro m
kidney shu tdow n. Amat e ur Rad io has
los t a great dea l wit h his passing .

AI, and Dick Ross, had purch ased CQ
m,lny years .1gO from the Cowa n Cor­
poration . They took a maga zine that
was really not very well-know n a nd
mad e it very, very success ful. I th ink
that the only other ham magazi ne tha t
is b igger in terms o f su bscr ibe rs is QST .

WIll'n I retired from ARRL, Al con­
tacted me and ask ed if [ would write fo r
CQ . I had no co m mitment fro m ARRL
so I accepted and ha ve been on thei r
s ta ff for OVN 20 yeMs. J had known AI
•and Dick for man y yeM s before [ we nI
to wo rk (or them . In Iact, .1 cou ple of
lime s J p icked up d inner tab s for bo th o f
thorn when I wa s with the Leag ue. J
roca11 Budl on g ca lling me in to his off ice
01H.' day (Bud long W.1S Ge ne r.ll Ma n­
ager of ARRL for m,l ny yea rs.} Bud had
my expl'nseo1ccount forms and he asked
me wh at I was d o ing la king ou r com­
peti tors (!) ou t to di nn er. I simply ex­
plalned that I did this so I could gat her
lnformauon . So much (or tha t.

z

Alan Dorhoffer, K2 EI3K, Sile n t Key

Wha t I find inte resting these days is
that back when I w as a t the League
none of LIS we re al lo wed to co mp ete in
CQconles lsor a ffa irs . There is no doubt
in my m ind Ihat thc CQWorl d Wide DX
Con tes t is the b iggest one around . I a m
vl' ry ha ppy to sec thai ARRL dropped
their narro w minded a lti tude and now
recognize CQ activiti es.

Those of yo u tha t knew AI W Nt' awa re
th at he had a marvelous se nse of hu ­
mor. li e was a grea t guy tn be Mound .
All the se years Al held a techn ician plus
license and Iry as I m igh t I cou ld never
co nv ince h im lu upg rade. He a lways
sa id 'W hy?' a nd I could nu t ans wer him .
He had nea r -l y 300 coun tries confirmed
a nd tha t is d arn good for 10 meters. l ie
sp en t h is entire wo rking ca reer in ham
radio so he knew what was go ing on. In
h is edi torials he p us hed (or the good
th ings in ha m radi o and while so me of
us m,ly nol rea lize the Iact, he had J

tremendous infl uence on ou r hobby.
K2EEK was one o f the finest Iriends

tha t I ha ve ever had a nd I'm go ing to
mi ss hi m. Shalom, AI. wuct-



AMI Update . September
by u.l ~ G.!!nO n, KW I I, r.~. id .." .

"'''1 I.. II N~,t M ill......l~..
Who ' pMof'<'<b I", "'M in ,...

1"," 1 T1w ,....,.j. ,n ...., hoIoby ...
i"'po ' I~.....00 con .,1«, .....
s.- 00<1 01 1_ .......""', .. ,,1>1: .._ .n,. nw... doc"",,,, n..mf>nt,
01 ........... _ "8'1>1: popu.Lo._.
""""'ily it dow.. _'M bond~ f'fopo­,..,ioI>__....,....n~ ..._

-"'"'f'OO~" Tanle.1 d<'ooO'lop­
.......... in .....-.aoI .->m..nle"_
rftIun- 'M ~tlrM"~_ 01 ....._
nodlO "" ...... d ....nce conlMb. T..d,.
nKoi d", ..lopnO£nlo ;n _ ....._

p"",kk u.-l~ 01"' 11 bu.oIoo
I'm i' , ... nn"ll" r · 1> .. _
pou.bd"_. TorlIn",.1 <'l,,;'" ..-o.. i...
.... !oN>y.nllo .... l .. _ n><nrn.."'"
.." ._ mo.l ... "t-."Iol<'.

In "P"" "' 'Iww I. c.. .... ""n p<O>'
J<-<od.. "' M ""• ....~'yN 1"f
i" I~.nt •• cnrnp.orftllo d"d,nm~ Il""­
" •• 1in' '' .....' ,,, .....'~lI f •• d .... Wh. , .."
.. . d" 'nc"" 'in .." th .. p<>oll .... ""nd~
I I....... n .. ,. "n h. ",·. A M " 1'<" . 1,ono on
Ih< .m""u, b. n<l . 1

I lh",l ,j", ~.-y ' n . ......llhy 1"1,, ... I",
"'Mt. p;"" ly nf ~i. ihi l"y W" hod p, ,,,:ti.
colly"" ".ib,Ii'y in ,.... 1.0 ,'. IIIN(1'o '.' ....n
I ~,,,tni I.... R'C ~, .. ,k " , , " Ut>B .1>0:,..,
u.... AM p"wn mille,,,'" ....... I WM
....pn....t ", lind 'ho' , p..oplr ""1"""
.ibl~ /", .m.'~"r 1I1..1"...~ h.>d no
knuw lrd&" 01 , 'll...., '''lO'<nI it>
"'M ", , cu"'"", -..101 M ih....·

.... ...M U\ ' '''' ~..
aoh_"...- ,1. ,011- ...door_ I.........~
....,... "'''1 _'''''11 WU>d<>wo~ in
All lll publ",.,-. ..."'.... with ...M
Ihenwo> publ..twd _ -a n'CO'nod ..

QST• ....t -.n......,toI <........ " ..... I'CC
..... ....k""ll f'"'r"""h Imm "'M oup­
ponrn.l-.-..-..t__...b.otld

"'''1 '· bd .. , 'I" ~ Il~"II "",.
~ _....-to . ,

I.iI.n£ QUJ • "'M·~.. .......l1" 10<- hurd
........ <>I..... on ,.....NIl<b . I . ... n<>I ..y.
,n~ ...~ ohould 'f"""d ........ '" our ".....
..·,moun"'_.bu' 1do,h,o k .tw>uld
opn>J ""'"'01 00,, _ Ih... ll
,....10m 'hr<~ ,.... M · 'n • _
"'f'h>c.1 nd ,,- ""~~

,M I.......' 00 """"."hlt h.>i>I.., ' '''''''...., ''''I ''y ..._....,h "'1w<. ...dd
.ho- u 01bond a ...... " nd " ..
~•."'" !hoo• ..-1 ,..,._..1 con•
..,. h.opf'""'. Otw ""'~'"",,"'M

-. it . I y "',Io-'''ll th.. f"I"b-
..... . ..._hr< h.,jon ~n ..~"" ......

VHF ~"t>n. T"""" "J'<"'111< d~~
1I.-.._1............-_"..,_""
"""",n Nndo.. Thi• • Iiuwo VHF ''f'C''''
,,,.... 10 pl..n ' ..... r l ."...not !I.......
p.-nod.nd ... ""h I..r~~ I' . 'ion•
'" VHF """,." , "",..I d .. nng
' ..,'-'.. 1..1 ..",,·otr to...... T~n.nd
' ,I' n m~l<'.. c"",1d I>.....d ,' by ..''' ,n~
"p ""," oily 11m...

S;o1J:..un..t . Th,. I><" l. <I" " ,,, r ...
!'-" 'Io"11 Ih~ "'M W,nd".. .. I o nl y
pl.K~ ,h.,.n "'M QSO oh,,"'d ' '''nn.
Th,- ...M WInd" .. m~y I",. ~,~..l pl~r~

'0 h ,l I" , "Ih~. " ~ I I"n•• h.. , .. " , ho .. ld
"0' hrn il ...., '''''1 ,t<' ",'Y .. "', I0I " , ' 1h, ,,,,.
."'. " V~.y I.r~,- ",.. "d t~I> I, ", I r~.

'1...."t1y I><-n~r "II 'I" "" " ~ 1"'0 ' w.l
QSO<. .nd m"~ , ,,~ I ..... ......~),. " If
",,"id~ , 10<- "'M Wind " .. \\'~ ",,,-d I"
........... -ofl~n..~.. .. . y. o f . n"'''''''''''1:
." ,n'~" '''''' ,,, .'.r, l..~) I"""
..... 'ho' .......~ '" 'ho' h to<>
I..r~.. . W~ """" h ' d~~.."'J" n >h<"<'p l 01
joon, Q'iOo-. V.... """".. " """11 . ........, .
......, 1 ..-nd uNn .....m,,",p"
,....._ n,.. ~11nw.)'<>II1o In....
",,' -.-.. ott "'1w< 'Iwon ..'10"11: k..
1$-)(1 m'n" ' I r~....
"'_,n. 1...l\C' "-00,_

W~"""" 10,,'1>10(I ••11"'I {-Q " .......
I<> ottw-r "'M Q"oO> Th.......l " ...



Th e Colli ns CU·168/FRR Antenna Mu lti co upler

b y Ia n S kir",w , V E7DI ll.
" 508 N""ila n.. I>r.. RRS
O.. nu n. Be VU ~T"

Ca na d a
dmd l. l. nd nr l .com

a.doo ..... 1«1 " .. .,...... , 10 ......
IWC1 • numb<-< 01 rra'i 10. >in&1or
............ SWild..... !""""'xJ<..- 'ICIl ......
lou. c.n bum,. eu_ tw
.... ...t..n. me .....,.... Mot1' pmbl/om.a' lC.
....................~.. u........... 01_ w.nt
"'''P''''.... __ ,...... _ •.,Joo....... lu·

.......oIy 'mot' ••".,Ior .n'........
r...,......,1...I.,.I," ,.......

........ tocunlWC1 ,_no__ ,rlr<;,.......
'" ,tw ....... c. blor "",nrcho .....
w,..tKl...,. dUf'l(1 'hr , ' ....
1...·..I.·reI AI...., ,V opr"lLn~ . i ·
mul ...........ly , i .. ,..I "h ....-to
(II1wt " ,hrr« , .d"'l 1 1• •,""
,.,..,,.'...... lh" ••,,'mn nrcl......

n..... N. torrn K",wlnA 1 ' , ....
<."Ily i.....·" . r ..... Ill"'..r '••• nw...
c." r""-id. ~"",',,,,,"',,'n Iorl .....
<rlv . ......d mi",,,,,,,' ,,~n.1 " L'n·
f" . I"". ',·ly. , I>......d..d,........m 0"
Ihr ' '' 'rh ,. r ~ ,·t M" . I .", .. ,Iid ·.wt'.
b.., I " l ly bo..~kl ,.'h., ....... ,1<-" .
li...d o•• K,,...mm,·n' . rb.. ,11 C..lIin.
CU'INl/f~ ll ..., ....m-h,h••"'......
m ulti",url... 'n n' o"~ln.1 r.. ~.~;nK
" ..&, b.. ,11 r, ..Ih. US " y d .1>1< ...
e<>n1WC1"r I" .. . . . t'< o ......, .
'm no. Th....11.. r1.,mrel Ih., Ihi ,,,,
w.........t wi,h ,Iw R-)U(ltL·IUl d It ·
)OOA /URR...-..l.·,,, AI'houllh'~~l>-

, . 101 bolh ,I.,m• . I had to _ . II
.... Iy """ " u ..m ·.ul>r
toNI ,n lho ~•• nd ,.od,li<on· I w...
.1... , ....-. to ........... C..I1"" had
U.U.d lho ......A.. r n>bwm. .que 10
"'" ~ ,nCI <>I "'l..'r.......l .~ I.., ....

i .. .-"".i"ll ".f""'~10. ",I;,j·
""". ",,,ltl«»rrlrr PI ""'"' _, 'I'"....

•

1lw CU·lf>8 /fRR lu..-l OUI 10 lor
prrtty m ·h ... .,Jvl11...-d . It ..........
build lou hwIu...lfly. •1_roo'"
_<ly _ had tw.ro .-It' ,...Iw
rc-"v. "upVl"ll""" _ ~ ,nCI 01
OIly ~nt hod oo1tlrd "" ..Iu, w... f""'l>-
ablyonly,...rt llyeur<d ,...,n ' Thr .. nrI

.... p«W h ... 'ron' f'I"wI dow1I.
",Ih;' "ir~y .,.. If ..Illrd la'llrly ... ' Iw
...... _oIi" dolf,IouI'Iwpt"'-...-
tno"""'-"- .nd mo r ... lorIt " ,Ih .
t-It.... '

no.. mulh""urlr< "",...to PI. m.,~

et..a.l••h., II.. n. t 'A.,nol • drlkl>·
.1>1or I.....' r."'" Thr po-- .r ."pply io
rA<>un.reI " p".'r rl u~- I" .ub·
ch•••i •. Flv. l l i\'ld u41. mr 1ih uh-
<h~.. i••1.., rlu~ inl" Ihr m.,,, t ·h .
..hl,h h•• 0 r""'" ... '''.....·1''. ond , ..
N"''''''''''1''''. Onr w .. n..'I'" i. ,h,' . n·
Ir nn. "'pul .",1 Ih,' "Ihr ' .,n m n r '"
' h . , ,.n..i, h,·, hr ..·'mi" 1 wilh . 70
"hm "'.mln.li.,.,. " . ... ,,, ',,....0 . J d;·
tin".1 m"IU"""rl,"" ~:., h .mrh" ...
m,><I ..I.. h.. il. " .... .. .. ' r '" N <""nt'<·
lur

......~,,) .h" ... Ih. U..,1" "" ,I , h.
mOl" ......<&<. wllh IIw I,..", 1'-' ....
m reI ThC' pt"'''' .urrly pl..~ ,,,'''
, _k., in .tw urI'" ...... , IIw
<,,-.io ThC' I.o'll'" bo... hroKk ,Iw I......
.. , twI..... hI,... Tlw ", , ...,.IIla~.h'..
""",,-,.,"'IIw.IK 1and pow...dio-
";bu.",,, " ,• .,. 11 ;K1IO< ~_ ""

,.... ,nJ ..,Id mrltl_ .uh-ch......
nw ..ntoa......-..t i ..p'" ;. 'r-

r1i<'<! 10 .Iw Nt,,~ "'""" "" IIw
n~h •• Id<- .....hr Ila~""".'nr 'odn.·...
bola","" d ..,,,IouI"'" hrw Thi. lirw io
"""",... ...., .1 ,.......hr• ...ott bv ......,m-



Photo 1 · Fro n t view of the Coll ins CU· t68JFRR ~nlenn .ll mult icoupler
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Photo 2· Rear view of th e CU·168/ FRR

Ph ot o 3 - T he m ain ch u sis with the f ro n l cover removed

5



•

•
Pho to 4 - Unde rs ide of th e power supp ly chass is

ing balun that connects to the ou tput
connec tor.

Ph ot o 4 sho ws the u nderside o f the
power su p p ly chass is. It is a con ven ­
tio na l two-sect ion , choke-In pu t filt er
design using a 5U4G rectifier. It shows
th e Collins tou ch , such as electrolytic
ca pacitors tha t p lug in to ve ry h igh qual ­
ity Ceramic sockets.

Each am pl ifie r module d ra ws abou t
SOmA at I b5vd c. The SU4G th us oper­
a tes somewha t beyond it s maxim u m
ra tings fo r a choke in p ut filter, maki ng
it an odd choic e in an o therw ise conser­
va u ve d esign . Sp ace is not an issue on
this chas sis, and a pa ir of 5U4GBs would
seem to be it be tter choice.

Five ldentlcal a mplifier modules plug
into the ma in chassis. Each module con­
t,l ins two sera ra te amplifiers, one fo r each
side of the balanced input ob tai ned from
the main chassis. Each separate a mpllfier
consists of tw o 12AU7 d ua l-tr iod es, .1

good choice for high frequency amplifi­
er s. A major challenge for the designers
wo uld have been to mai n tai n the amp lt­
Iicrga in-band wld th prod uct for Ihc range
of freq uenc ies the mu lticoupler had to
COW L The gai n-ba ndwidth p rod uct is
inversely related to p late load resis tan ce,
thus req ui ring .1 low load resista nce to
achieve the-needed ban dwidth. But a low
load resis tance, cou pled with the need to
operate the tube so that it can hand It' both
la rge and small signals, results in la rge
p late cu rrents. I susper t that the need to
bala nce these factors resu lted in each
12AU7 ha ving its two triode sect ions con­
nected in pa rallel. ,

The first 12AU 7 is a ca thode follower
con nec ted to one side o f th e bala nced
in p u t. Th isconfi guration prov ides high
in p u t impedance. thu s allowing many
suc h u n its to be con nected to the an­
tenna wi thou t su bs tan tia l signa l loss .
The ou tp u t is lo w impedance , which is
advan tageo us in an amplifier that ha s
to o pe ra te o ve r a wide freq ue ncy ra nge.
However, the ga in of a ca thode fol­
lo wer can not exceed unity . The ca thode
fo llower o u tp u t is connected through a
sh u n t-ser ies co mpens a ting ci rcuit (t o
b roaden the frequency response) to th e
in p u t of the second empltfter.

Th e second 12AU7 is a g ro unded
g rid a mplifier, which is inherently stable
a t high freq ue ncies and prov ides good
isolatio n bet ween input and output due
to the grou nded g rid acting as a s hield
bet we en p la to and ca thode. The input
impedance is low , thus prov id ing a good
match to the p reced ing ca thod e followt'r
s tage. The circuit is co n figu red to pro­
v id e some volt age ga in.

The unbalanced 70 oh m output is
obtai ned fro m a ce n ter-ta pped trans­
form er. Each side o f the prima ry is
driven by one of the cathode-fo llower
and grounded-grid amplifier pairs just
desc ri be d .

Ph ot o 5 sho ws a typica l a mp lifier
mod ul e. Th e o utp u t balun is a t the N
con necto r end of the a mplifier . Figure 6
sho ws the u nd er side, w ith the slide-o n
mod u le cover.

It seems unlikely that the CU -168/ FRR
was design ed for use specifically with
the R-390/ URR. The use of typt' N con -



Pho to 5 - Amplifi er mod ule - tu b e si de
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Phot o 6 - Am plifier modu le - co m p one n t si de and sli de-o n ro ve r

r ectors throughou t, and a co m pletely
different type of construction, suggests
that it was d es igned for use wi th a n ea r­
lier radio. Although the R-390 / URR has
an un bala nced inp ut (with a type C con­
nector) 10 allow usc of a w hip antenna,
the ba lanced input seems to have been
the primary intend ed configuration . It
certa in ly prov ides en ha nced perfor­
mance, and adds considerable complex­
ity to the radi o's cons truction. The CU­
168/FRR wa s clea rly intended for use
wi th u nba lanced transmission lines.

I pos te d m y p uzzlem e n t tn t h e
Intern et's Mils u rp lu s re flec to r. Way ne
Hertel was kind e no ugh to respon d . He
wo rked in a milita ry in s tall a tion in th e
mid ·1960s th... t h ad sever... ! hund red R·
390 /U RR a nd R-390A/URR radios.
There were also a fe w Sr-600 SupcrPros

7

a nd o ther assor ted rl'<: l'ivl'rs in usc. The
CU-168/FRR wa s used to allow s im u l­
taneou s use o f a variety of antennas .
T he re ce iv e r inpu ts a nd t h t'
multicoupler outputs WNe connected
to patch -panels tha t a llowt.J the opera ­
tor to con nec t a receiver to the antenna
most app ropr ia te for a gtven tra nsmit­
ter and d irection . A ll o f the R·3QO / R·
390A rece ivers used th e unbala nced
co nnector in p u t.

The C U-168 {F RR W,l S ma de fo r thl'
Navy . Later ve rsio ns of the R· ) <JOA/
URR Na vy tech nical ma n ua l pro vide ,I
s im ple mod tha t .. lIo ws the U S I' o f the
unbalanced input co n nec to r w ith the
ba la nce d in pu t circu itry . so thdt th t'
advan tages of th at circ u it are not lo s t. It
seems lik e ly th a t th e re ce ive rs ,I t
Wayne's loca tion had th.," mod .

con l i n u~d n••1 polK.
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Way nl' a lso ha s a CU· 16A/ FI{R however, lthought it wou ld bem tcrc st-
manualdated IOSt.'ptember 1952,which in g 10 kn ow how wel l tilt' un it wa s
is rons tstent wit h the apparent age of supposed 10 work w hen fresh from the
my uni t. Howl'wr, the C U· 168/ FRR tha t factory. Unfo rtunately, Wa yne He rte l's
he h.1S wa s made by Te lec tro lnd ust rtes ma nual d id not pro vid e m uch hel p .
under co ntrac t NO bs f 75293 . Mine was With Iheoutput term ina ted by 70 oh ms,
made by Co llins u nd e r co nt ract NObs r the CU· l68 / FRR was Ro l lo gtvc a volt-
49175. Wa yne's manual also suggests age loss o f mort' th .ln.a dB over the 2 to
thai the re was a th ird contract NObrs 32 Mllz d esignated operati ng range.
52727. hul l co u ld find no fur ther Infor- suggesting th at th e d t'Signt."rs were prr>-
mati on o n this. pared 10 accept so me signal d egrade-

A mult ico up ler is simp le in co ncepl tion in retu rn for the broad operat ing
but diff icult in precuce. II musl mini- range.
mtz e d egrClddti on o f signa l 10 noise rc- I a lso ha ve an RC A CU-S0ti9 /FRD-
tio , sens utvuy, and the overload and IDA mu ltt cou p ler manufactu red b y
cross-mod ula tion cha racteristics o f the Tec h nic al Ma teriel Corpoea uon u nder
radio. II musl not a llow recei vers 10 con tract to RCA. It a llows up to 32 re-
in teract , and connec tmg o r disconnect- cetvers 10 be co n nec ted 10.1 stngtc an-
ing o ne or more rad ios sh o u ld no t al ter ten na . It is solid-s ta te and covers the
the performance of the rest. It mu st sa me freque ncy range olS the CU- I68/
opera te over " broad frequency r.lOge FRR. I repea ted the test s o n tlu- RC A
with .1 rea so na bly flal frequency rc- un it for compa rison.
spons t.'. Wit h mod ern designs a nd m in- I d id two test s . Firsl , [ measured the
laturized device s, thi s isa fai rly str.l igh t- SI N ra tio a t sev ernI freq uencies for on
for ward exe rcise, bu t no t so simple half R·390A / URR con nec ted d trect ly to my
" centu ry .1gO! sig na l generator, a nd then wi th ea ch

I wanteda few "q u ick .1Od d irt y" pt'r- mu lticoupler co nnec ted bet ween the
formancc measure men ts for the CU- sig na l ge nera to r and receiver , Seco nd, I
168 /FRR, olnd I wa nted to compa re Ihl'S!.' measured the ga in o fbol h mult icouple rs
to a mort' mod em mulncoupler. First. at seve ral frequencies.

8
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Test 1: An Hf'86.IOBsig nal gene ra tor
wa s con nec ted 10 a n R-390A /URR
(8U Iz Iilter selling and balanced input
with the Na vy mod ) a nd the o u tp u t
mea su red across the receiver's line out­
put, termin a ted with a foOD oh m rests­
lo r, using an HP3400A RMS vo lt meter.
The I II'8640B used 50% mod ulation at 1
kHz. The test s we re repeated wi th eac h
of the rnult ico uplers con nected between
the signa l generator and receiver. The
rece iver's antenna tr immer was ad jus ted
for maximum signal prior 10 each mea­
surement . The results arc shown in
Graph 1. The figur es g ive n a re in micro ­
volt s for a S... N list' o f todB over N. No
attempt wa s made to correct a ny o f
these figu res to account for possible
impe da nce misma tches. How eve r, I
believe th at they a re comparable for
pu rpo st's of this article. Also, th is is the
way thest' un its would p robab ly be used
in rea l life! Gra ph I show s the results.

It ,'ppears that bo th mult icouplcrs
degrade u ltimate receiver se nsi ti vi ty to
som e degree . Pa rt o f this ma y be due to
insertion loss, and part ma y be due to
notse edded by the mulncou plee. By th e
"ea r" test , the o lder Co ll ins un it deli- ,

nuety co ntribu ted more excess noise
than did the so lid -s ta le RCA unit. Th e
degradation d ue to the so lld -sta te unit
wa s fairl y co nsta nt .1 CroSS the fu ll Ire­
quency r.:l nge, whereas the va cu um­
tube d esi gn showed ra p ld Iall- nff at th e
lop end .

Tes t 2:The I fP8640 1l was used to pro­
v ide a cons tan t in p u t to Iht· two
rnul ttcouplers at vario us frequen cies
and the outputlevel measu red to d eter­
mine the frequency response cha rac ter­
istics o f both units . The IIP8640B o u t­
put level is not f1 .lt enough across it s
range to assume that variations would
be too small to matter. Thus va rious
ways o f measu ring bot h input and out ­
put levels were tried . The met hod tha t
seemed to g ive the mo st consi s ten t a nd
co mpa rab le results involved usi n); d

Tektron ix 454A scope to sim ulta neously
monitor bo th the llPH640H out pu t and
the multicouple r ou tput. lu each case
the mulucoup lcr wa s ter minated wi th a
resi s tive loa d . No at tem p t W .1S ma de to
co rrect the read ings fo r Impedance mis ­
matches, o r fo r the lo.l d ing t'ff ect o f the
scope . Th is test was Intended as a co m­
parison. and the mea surements for hoth

cu n l in uf'd on polSf' ..2
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Dick Di llman, W6AWO, se nd ing fol rew(' 11 me ssa ge from th e Mari t ime Radio
Hi stori ColI Societ y o ve r KFS/K PH on la st da y of North Ameri can com me rcte t
Morse, 12 Ju ly, 1999. Phot o by Tom Horsf all , IVA60Pl' .IEd . Th is photo and th e one
be low did n ot arrive in time to be inc luded with last month 'sa rticle''Th e t asl Day
of Mo rse" by Di ck Di ll ma n. W6AWO .I

Pa u l Ze ll, Ch ief Morse o pe rato r at KFS/K PH o n last da y of No rth American
co mmercia l Morst', 12 Jul y, 1999. Phot o by Die" DillmiUl, W6A WO .
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W,Jlter Schlvo, WB6BKN, in hi s v inlJige ham ahack, lie' s 011 very dedi cated tOM
open lor.

Bury Sims, W7JKY. Jit hi s AM o penlin g posilion. Th e trJin..mltt er i, hi s blesl
homebrew project.
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The glow lives on...
by Fred Johnson
6202 Hillto p Tra il
Sachse, TX 75048

Ernie Pappentus, K6EZ, 81, formerly
of Cedar Reptd s, fA . died August 14th
of cancer in Temecula, Calif. Ern ie is
survived by his wife, a daughter. two
sons, and two b ro the rs .

Ernie was the power behind Co llins
Rad io's a ma teur equipme nt develop­
ment in the 40's, SO's a nd 60's . In addi­
t ion, being d tvtston head of tn t' engt­
nccrtng co rnmumty he was respo nsible
for many HF cqu lpmente from 50 KW
transmitte rs 10 automat icall y tu ned and
loa ded radi os for all b ra nches of the
military. The SALine cqotpmente were
developed under Ern ie's d irection as
W<1!; specia l measu remen t equi pme nt
and stable oscilla to rs .

Ern ie had a war m yet sharp approach
10 gelting things done. The short term
high int l'nsit y deve lop ment p rog ram
whic h became known in the ind ustry as
the "Green Room " wa s origi nated and

Ern ie r<1lppt"Jlfus , K6EZ , . t Co lli ns
Radio back in the '&Os.
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pu t in to p ractice by Ernie. The first p ro­
g ra m of just a few days resulted in th e
product kn own as the Collins JO.L lin­
ear amplifier.

Always one to know the involved prin­
ciples, Ern ie founded a program of inter­
nal self schooling that becam e known as
the Co llins Co llege o f Rad io knowledge .
It was taugh t in rented halls o r compa ny
property . New eng ineers we re "enco ur­
aged " to attend and the cou rses were
taught by ind ivid uals wh o had advanced
skills. In tea chi ng , these in divid uals
learned more than the studen t. The result
was a team of Collins developm ent engi­
neers that had broad capa bilft tes.

Ern ie wo rked close ly w it h Arth ur
Collins in the ama teu r equ ipme nt de­
velopme nts . Th ey were good friends .
Ern ie wa s well liked a nd had a g rea t
sense o f humor. He was always avail ­
able to engineers who needed to see
h im and took satisfactio n in seetng the
developmen t of engineer ca pa b ilities.

Ern ie was g rea t with customers. I-Ie
used his wit to g rea t ad va ntage . Ex­
a mples of his humo ro us exc ha nges a re
still being shown about .

Ern ie went on to a va ried caree r be­
yo nd Collins Rad io Co mpa ny . He had
responsible positions w ith ma jor e lec­
tron ics manuf actu re rs and ultimately
re tir ed , tolling cons u lt ing positions in
h is areas o f e xpe r tis e . Restoring a
Co rvai r to show cond it ion, running a
30-ac re avocado ranch and m.m .lging a
concre te b lock man ufactur ing p lan t give
a d ue to Ern ie's b read th .

Th ose Icr runate e no ug h to ha ve
wo rked with a nd for Ernie ha ve a wa rm
Iee bn g for the man. He wa s a It'oldi ng
light, not a hard dri ver.

The g low lives o n.... ER
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The lI a mma ri und Co rnel Pro was Introduced in the s pring o f 1932.

trend towa rds m a ss ive and bla ck .
Comet Pro ma kes the R·390A and SP­
600 loo k sma ll as it is b igge r . None o f
the contro l knobs, s witches, o r term inal
strips a n.'marked as to fu ncti on , a trend
followed in 1934 by McMurdo Silv er
and RME , b u t th e n d r o p p e d b y
Ha mmarlu nd in 1936 w it h t he
band switch ing Co met "Su per Pro". Dc ­
sp ite its size a nd we ight, I mana ged to
lu~ the Co met Pro fro m Buffalo, NY to
Californ ia, to Ohio before the wa r ended
in August 1945.

Other than ca rrier cu rren t in Buffa lo
in 1942 and '43 I used the receiver only
for SW Ung. When we were a llowed
back o n the a ir in late 1945 with the
ope ning o f the 10 a nd 2-1/ 2 meter bands
I se t the Co met Pro aside and us ed a
Hall icraft ers. I still have the Co me t Pro
manual, bu t wha t 1 did w ith the re­
ceiver I d on 't remembered.J mi ght ha ve
sold it, gave it a way, o r loa ned it o u t,
Whatever, it ju st d isappea red o u t o f my
shack and mind .

Perhaps my memor y problems were
aided by postwa r FCC red ta pe. Since I
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had moved , I sho u ld ha ve notified the
FCC. Bilek th en they changed your ca ll
sig n if yo u mo ved to a di fferen t d istr ict,
bu t during the wa r the y asked ,111pa pt'r
work be held until furt her notice . In
June 1946 th ey requested for ms from
hams who we re in .1re.1S w here ca lls
had to change due to realignm t'nt of
ca ll d istricts , I wa s licensed in Buffalo
as a W8JWK and We ster n NY wa s
cha ng ing fro m WB to W2, so I su bm it­
ted a modifica tio n.

l received W2QAO th ree mo nths la ter,
since my WBsu ffix wa s ilssig nt'd in the
W2 a rea . I rea pp lied as king fo r W8jWK
back as I wa s liv ing in the eig ht di strict.
Th ree months la ter I received W8QAO.
This was s poo ky a s the call on the fron t
o f my Comet Pro book wa s W8QAO,
Dick Mo rrison, WHQAO, the prev ious
ow ner , had lived near Buf falo and wa s
ki lled in the Paci fic. Wa s the Comet Pro
tryin g to jin x my call?

I sen t a letter asking again forW8JWK.
Three mo nths la te r I received .1 no tice
adv ising me it wa s in use. I tried tele­
phoning the FCC in wcshiugton . After

con tinued n ed pa ge
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A view of th e top of the ch,usis fro m the rea r.

have au dio ga in contro ls) and there was
noise an d no hum . Th is thing wo rks
with 60 yea r old filter caps. They have
to be oil filled ,

I pu lled the coil shie lds off and
plugged in the two DD co ils. Using the
calibra tion cha rts I se t the d ials for 200
meter s, 1500 kHz . No tracking p rob­
lem s with se para te 0 to 100 d ials for
m ixe r an d oscill a to r t u ni ng . Th e
band spread is ga nge d however, tu ning
thoescan d mixer, according 10 the chart,
over abo ut 16 meters on it's 0 to 100
iIluminal ed dial, bu t it wo uld n't turn.
The cord on the righ t ang le d rive was
broken. Reaching inside I turned th e
d ial by ha nd . The first thing Jhear d was
Kato an d th e G ree n Horn et on 196
meters, WSAI, 1530 kHz. The y run old
rad io progr a ms. Lea ve it 10 a spooky
Comet PRO 10 come to life with a ni ne­
teen th irties rad io progra m.

It wa s lime to replace the d ial co rd
and clean up the receive r. There was
abo ut 1 volt positive on the 2A5 gri d .
Leaky .02 bat htub. It looked like the
first pa rt ever replaced in th is receiver.

2J

I re moved the e w filter mod , it di dn 't
seem effective . The IF 'llig nme nt was
right on the button . I checked the ca li­
bration cha rts, nol m uch chang e fm m
1933. The BFO wa s interm ittent , a bro­
ken wire in the can. The BFa pit ch con­
trol is on the top of the BFO ca n inside
the rece iver. It's ea sy 10 bang it remov­
ing the rec eive r from t he ca bi net.
Hamm arl und didn't sec any need for
the ope ra tor to adj ust the BFO of the
Comet Pro. Even when he added AVe
and a crysta l filter to the lat er Comet
Pros he left the BFa adj ust ment inside .
He didn't cha nge his mind un lil he built
the Super Pro in 1936 .

No w that the Cornet Pro was work­
ing the wa y I thou ght it should, I dt'·
cided to g ive it a workout in the sha ck.
I pulled my SX-24 out a nd hoo ked up
the Comet Pro. The spea ker out pu t is
4000 ohms so a matching transf tlfml'r is
a mu st if you want to hear any thing.
The re a re no connections to kill the
Co rnel Pro on transmit, no s ta ndby
switch eit her. I hooked my T/ R relay
u p to s hor t bot h the anten na and

con t in ue d on pa ge 41
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Front view with previous Fleam.uket Ga llo n in backg rou nd .

Reu vie w w ith 5 0-239 input and output co n necto rs , hi gh volt ag e con necto r,
p ho ne jack fo r se nd/receive from excite r a nd n ov powe r s upp ly reld Y.

for the gr id circ u it, and I wa s ready for wo uld pu t o ul ov er 250 volts .1150 mA.
the final dcsign . There was just DIll' Now, " bias s up ply for .1 CI,lSS C lube
more proble rn-e-the 304TL requ ires a l doe sn ' t ha ve to be wel l rt·~u l.lt l· d , bul
least 250 volts b ras fo r cu toff a nd mo re the re Is o ne th ing 10 be care ful o f. When
than 500 vo lts bia s for e fficie ncy . Well. th e grid cu rr en t flo ws th ro ug h the
the re was roo m un d er the chassis for ,\ b leede r wh ich is pilrl o f the bia s ci rcu it,
small receiver type power tra nsformer. It can cause the vo ltage nn It'll' btas
Tes ting o f o ne o n ha nd indicated tha t it su p p ly filter ca ps to be much highe r
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Rur view shc wtn gfn temal u r.ngt'mt'n t-swln g ln g link . ss t'mbl y & sm.1Iblower
o n Idt wafl . Alum inum foil h.s nol been in st.Ued .5 sh it' ld ing.

than that req uired by the supply its elf .
In thi s case . I fig u red tha t th c ou tpu t
cap could see as much as 600 vo lts. Thol l
is the rea son that there a rc tw o 400 vo lt
C.l pS in the bias supply. They a re in
series .1nJ .1 10011. res ister acr oss each.
This value will help equalize th e volt­
ilgC.1CroSS the caps, but will no t affect
the g rid resistance of abo ul7000 ohms.

Thi s is not a step-by -s tep p rocedure
for building a big am plifier . The ci rcui t
has been in print thousa nds of times
ov e r the ycats. Whdl I ha ve tri ed 10
sho w is th at yo u use wha t you have. can
beg, bo rrow o r stea l and if non e of tha i
wo rks mudify and ada p t. If yo u don't
have thc right meters, yo u shun t wha t
you ha ve to th c co rrec t value. If you
don't ha ve the rig ht Rl'utra lizing cap,
USt' a n o the r id e n t tcn l tube (w h ich
doesn't have to be good , just not sho rted
or broken a nd d oesn 't need a good fila ­
ment). Wind tran smitting co ils from
hou se wi re, 1/ S" copper tubing or even
1/ 4" lubing. Build the cabinet fro m 1/
8" pr essed wood an d aluminum ang le.
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a nd pa int u w ith the chea pes t sp ray
pain t yo u can fin d (or d on 't paint it .11
a ll) You could o mi t the ca binet a nd cage
it using 1/ 8" sq ua re hard ware cloth .
The m a in th in g is BUI LD SO ME·
THIN G!!!

Does the fini shed unil work? With
2750 volts on the plat e a t 400 mA a nd
about 70 rnA d rive from my Dr ake 2-C,
the input is 1100 w atts and about 850
w atts ou t. Not bad for ana mplifier bui lt
fro m the junk box. It should run we ll
ov er the AM Iimil-I plan 10 modula te
it with a pa ir of triod e co nnected 813s.
I'm s lill ih inking ab out tha i 304Tt lin ­
ear fo r 160 whic h will work fine on AM
us ing co ntrolled modu lation in the
d rive r.

JUSI rem emb er, the VOlt,lgCSinvolved
ar e let hal. BE CA REFU L but H A V E
FUNlH ER



BOOK REVI EW
On Th t Short Wa llt's, 1923·J9-15 by
1ero",,. S. Berg. Publishrr: M cFarland &
Company, Box 611, leffns,,", N.C. 28640.
272 pagt!, lIard cover, 7 X 10 ill. /lIust ra­
lions B & W.
Rev iewed by Bru ce Vaugha n, NRSQ

This well illustrated book will br ing
back many memories to those who re­
member thc thrill o f lu n ing in a foreign
station o n a detector-o ne ste p in .1n at tic
hidea wa y, o r on the family radio in the
living room. Many ha ms arc less than
ent hus ia st ic when a ns wering SW L
ca rd s. This book remind s us that SW­
ing is a hobby within itself a nd no l
nocesse nly a step toward becoming a
ham . As I read the book I became aware
Ihat we , the ham fra tern ity, were ,11]
5WL's before we were ha ms.

Mr. Berg's book Is illustrated w ith
literall y hundreds of interesting pic­
IUfl'S . Relive the days of Gemsbac k
Publications such as Short Wave Craft ,
(my favo rite magazine o f the th irties)
Rad io News, and Rad io C raft .

This carefu lly researched a nd well
docu ment ed vo lume covers the emer­
gence of rad io from the time o f spa rk and
Alexanderson gen erators up th rough the
post war Voice o f Am erica sta tio ns.

Illu strations alone are worth the price
of the book. Here you will find pictures
of rare QS L cards and verifica tion let­
ter s, ea rly ad vert ts tng, men and wo me n
who p layed a part in ea rly radi o, rad io
equipment, antennas, b roadca sting sta­
tions, ma ga zine co ve rs, and d iagram s
of rad io in stallations.

Fo r many the most a p pealing pa rt of
the book is the excellent index, mak ing
any aspect o f ea rly rad io q uick ly ava il­
able.

O ne can only hope th at more radio
books from Mr . Berg are forth coming . I
assu re you my co py o f 'O n Th e Sho rt
Waves, 1923-19 45' will soon show sig ns
of wear a s I co ns ta ntly refer ba ck to it
for needed informat ion.

PRO DUCT AN NO UN C EM ENT
NEW SVE TLANA Y644

Sve tl a na Int rodu ces th e Y644 Te trod e
to the World Market

The Y644 is a ve rs io n o f the venerable
4CX250B.1t is identical mechanically . II
is su bs ta n tia lly d iffe n 'nl e lec t rical ly
because the Cosso r CGR1020 VI IF/ UI i F
grou nd /ai r co m mu n ica t io ns system
was ori g inally d eveloped 10lise the Y644
by ECI in the Un ited Sta tes . Th e Cossor
sys tem is used by the Brit ish Milita ry
and by milit a ry o rganizatio ns through­
o u t the world . The SVl'tla n.l Y6·H is
full y qua lified by the British Min istry
o f Defense fo r the CGR 1020 grou nd / air
communica tio ns sys tem. The SVl'tl,ma
tube is now be ing used extensively by
the Bri tish MoD and is exa ctl y p lug­
co mpa tib le with the YM4 manufactured
in th e Uni ted States. The Y644 is cu r­
rentl y available from Svetl.rna di stribu­
tors throughout the world .
For more information co n tact :
Head quarters
8200 Sou th Memorial Parkwa y
H un tsville, AL 35802
Tel ; 256-882-1344 Fax: 256-880-SOn
Marketing & Eng ineering
3000 Alp ine Road
Portola valle y. C A 9-1028
Tel: 650-233-0429 Fax: 650·233·0439
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Triple X 813 Homebrew Tra nsm itte r
by S..m Cll ..rn p i ~. W7XXX
105 W. Md(n~i~
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not exceed 100'Y" on the nega tive . I f you
go for the big a udio, I wo u ld advise
using th e th ree-d iode ci rcuit w h ich
keeps a fixed load o n yo ur tra nsformer
and allow s you to ad just for lower re­
sis ta nce and mor e positive mod u lation
while leaving your p rot ect ive loa d un­
affected . ll ike the so u nd of the audio il l

110% to 130"/0 as it is almost bro ad cast
qua lity when tai lo red p roperly. In ex­
cess of 150'%. sounds boom y and is per·
fectly good commu nicat ion s a ud io, bu t
I go for a little more fidelity over lo ud ­
ness. I mu st be getti ng old . Thi s modu­
lator is so simp le it still amazes me w hy
I ever built an yth ing else . Zero b ias. To
this date all 40 on air reports have con-
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fir me d thai my a ud io is high q uali ty
and the listen er has their ch o tec of .1U ­

dio, d ue 10 the Hl-P! PA and my micro­
phone co llec tio n that host s uch cla ssics
as th e Ga tes 700, Turner U9S, 33X, 220,
22X,Shu re55, Turner 9D , 44D and m.l ny
ot he rs. If yo u .lee lim ited by o ne mi cro ­
phone, ta ilor yo ur audio 10 match. It
makes a d ifference. Do lo ts of rendi ng
in the old ha nd books a nd d on 't fo rgt'l
yo u r math . It 's a must. Jill.

t's. Yes, I forgot the pow e r rnttng on
the resistor sho u ld be ha lf the output
{mod ula tor ] powe r 10 be safe . I over
bui ld as I like to ge t on 10 new projects,
no l repai r o ld o nes.
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