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tu ned Zc pp feeders, anten na
sw itch on band sw itch, push­
to - t a lk , time de lay , a nd
b lock ed ~rid o r su p p resso r
key ing for a clean CW signa l
with no cl icks or backw ave .
ny Se p te m be r 10th I h a d
drawn a schema t ic for .1 p ro ­
po sed design o f the e xcit er an d
tra nsm itt e r and a lso a d raw ­
ing for the front panel of the
excite r.
In it i a l Co n ce p t Fo r T he
310A Exci ter

The initia l concept W .1S to
co n tro l the t ra n smitte r r e ­
mo te ly fro m the tabletop e x­
ci te r postrlnned ne xt to the re­
cetve r. The opera tor w o u ld
mantlollly set the band -sw itch
on the tra nsmitter and tum ON
filamc-n t POWI.· r. Plate powl' r
was to be' n 'mntt'l y controlled
by a sw itc h o n the exci ter. G rid
and plate lu ni ng would he re­
mo tely controlled using mo tors
opera ted by a "raisey lo w c r"
sw itc h o n th e excit er, T he
sp eech a mp lifie r wou ld be lo­
ca ted in the excite r a nd an "clec­
me-eye" wou ld be p rovid ed to
mon itor th e mod ulation level.
After so me thnught an d (on ­
sultc tion wi th others, it was
decided that th is m u ch re mote
control wasn't worth th e cos t.
Elim ina tin g remote tu n ing just
meant that th e Iran s mi tl e· r
sho ul d he loca ted w ithin reach
o f the ope rator. The a udio am­
p li fier was mo ved 10 th e trans­
mitter a nd loca ted on the mod u­
ta tor chassis. Th c electric-eye
mod u lation mon itor was elimi­
nat ed as was a ke yin g monitor
and spe aker.These ehangesand
simplifications allowed a su b­
s tan tia l cost sa v ing.

I W.1S told that Art Culli ns

co n t i n ufI'd nut p"gfl'
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Rear v ie w, s ho w ing
co upled RF o u tpu t.

unit co n s t ruc ti o n a nd lin k

•

wan ted a m ixer type ex­
cite rbut I was n't told why ,
I jus t assumed th a t it was
to ach ieve frequency ac­
cu racy comparab le with
the 75A receive r whic h
used a crys ta l osc illato r
fo r the firs t in jecti on, a
va ria ble IF, a nd a PTO for
th e seco nd injectio n. It
wa s several y{'<lTS befo re
it fina lly d awned on me
that he must have had SSB
in the back of h is mind .

My first sc hematic had
a 1.000 Mllz crysta l oscil­
tat e r followed b y a h.H­
mon ic ge nerator and
tri p le-t uned scl{'c tive fil­
ters to select the d es! red
ha rmon ic. Th is wa s mixed
with the outpu t of a 2-3
MHz PTO and amplified
by two tum-d S t 'l~CS . It
wa s soon realized that the
selecnvtty requ iremen ts
were quite severe (and ex­
pensive) and that some
"bird ies" w ere p resen t ­
such as the 4t h harmon ic
of the crys ta l frequency
on the top edge of the flO
mete r band . A s im p ler
and lo wer cost syste m
wa s needed . The cost o f a
se pa ra te crysta l fo r each
band (lik e in the 75A)
was n 't too appealing e i­
the r.

I devised a scheme o f
mixin g a 6.0 MH z cr ys ta l
output w ith a 1.5-2 MH z
PTO . This gene ra te d a
very acc u ra te and sta b le
frequen cy co vering 7.0­
7.5 MHz. Th e 20, 15, a nd
10 meter ba nds wo u ld be
cov e red by m ult iplyin g
th is by 2, 3, or 4 rcspcc-
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tively. Th e SO met er ba nd wou ld be
co vered by tripling the PTO outp ut to
ge t 3.0-4.5 MH z of w hic h only 35 -4.0
MH z was used . Th e buffN / ampl ifier,
following the crys ta l oscilla tor, and the
am p lifie r s tage following the mixer were
keyl'd for CW o It produced very clea n
keying with no chirp and n o bockwav e .

A p roduct ion type model was built
and p ut t ill the a tr w it h the 30K . It per­
Formed beautifu lly and I was proud of
the rela tive ly sim p le d esi /;n , b u t Art
declared it "nei ther fish nor fow l" mean ­
in g it wa s neither a co m pletely mi xer
nor a co m p letely mul tipli er type of ex ­
ci te r. I wa s then authorized to use th e
70E-8 PTO wh ich was being d esign ed
in to the 32V transmi tter for an a ll mu l­
tiplier type excit e r.
Direct Re adi ng Ca rrie r Frequency
Indicator

One objective was a di rec t read in g
freque ncy indica tor to take ad vant age
of th e Frequency accuracy o f th e PTO. I
wa nt ed to prov id e a n anal og fee l o f
where you were in the band as well as
the ab ili ty to read the frequency to an
acc uracy o f 1 KH z. The resu lt was the
slide-ru le d ial calib ra ted to ind icat e the

1

freq uency tn a 100 kHz segmen t (10
kl lz on HO meters) . O n ly the sc a le fo r
tilt' band in use was illuminated . Th e
70E-S co ve red 1600-2000 kH z wit h 16
tu rn softhe sh aft . There fo re. o ne tum of
the d ia l covered 50 kl lz o n the SOmeter
band, 100 kl Iz o n the 40 meter band,
200 kll z o n the 20 meter band, 300 kllz
on the 15 meter band a nd 4lJO kll z o n
the 10 mete r- band. This req uired a Sl'p ,l ­
rate circul a r sca le for ea ch ha nd . A red
po inter with .1 white Indicator mark
was moved u p and d own hy the hand
switch to co rrectly po sition the KH z
indicator in fro n t of the correc t ci rcu la r
sca le.
Exci ter Tube Line u p

The tube lineup in th e 3 1011. was a
65J7 in the PTO, 6AG 7 isola tion arnpli­
fier . bAG7 freq uency d ou bler , 807 Ire ­
qUl'llc y multiplier, S07 freq ue ncy dou­
b ier , two VR 105 vo ltage regulato rs fo r
the PTO, a 6XGT rec tifier for the bias
su p p ly a nd a 5 R4GY fo r the 500 VDC
su p p ly . Th e ou tp u ts of the la st three
stages were band sw ttch cd and tuned
wit h variab le ca paci tors - a ll ga nged to
the I'To. The ou tp u t circu it o f the las t
S07 was link co up led to the 7J-o h m

con t in ued n~d page



"'" IIC II: nd ..,>1,.".. ,. d.."w from
4 I" nr.: 1>04. woll. " . pl" 4.ld,-
'" 14......... 1,>M4"wd I" "" 4 /:nd ""'•..-M.".. "'"" "fWot'd,,,, h l/:h
.......lI:h .. , \ "1' pl "" <>II
,n " ..,. ·Lr ..hm ""'" .. ..., I f d n ....
"'" h , .....h.-.·0I1.1I:. .....",rnt _
mi"""- 1'''''' ;....11.b,- Ihr 1)( · vnl'-
..".. .. h,,'h ,~ ,o'iOllVtle ..hm ...
.. .... ,1" ..... TM , , .._",'" "" ...
I" "",·. 1 2.~ ' , 1.... 1 w"u ld
... 1"-" ".""'y •,,' " If w" h -!Il' 1" " ...
•11 .l';l i \' Ill- .. , ...... ',,11" 11" . ( -"',,1I " i• •
w" h ';I~lV .>t, ,I,.. " -"','" w""I,1 ",.
"Il'l';lll/ ~"" ' I~.lI2", -1.l7V.A I~'; VPC

h;d' " '1'1'" i . p' " . i,l..t 1", Ih i . 1""_
"'.... (Ih , ",.. ........pply r . " ..;,I .....1,,,,,,,,,,,, .-... 't>.-"".t,,' ''' \
N< ~•• I n'.' '''-w,, " 411 ""l':u -

lA,,.,j II At: "'_.. I"". W'~'4~. y.,_
..... 4 ."'.....,.. ,"1: ' 1(- .. , ...... w....u,;..
..n.'~", .. ," 11 An ..nl.-,:,,~tnt

""'. ... rJ>Iw >d"" ,,_ .......... " "11
rn.."JI:<" on , ,It:" ,>ltdlt'"

... ';I" , ,>h", /:nd ...
po,.. ...-...t I 4.1.1"" 1 n...
In '' I ...... " ,~'" "',,'~ " lhA' ,....
I 01.. 11:,..1" " ' 1"""",M 12 I" I'; m A
n", 1'"_'.,, '.... l lll· II:,..t ,,,n.,,,..,,,
tt,,· '."'r.""I .2!1'; ' " -2111VI II. '_

A n "h~• • "f II,.. , I",i " " w... ,,, pm-
' " h" ' ,_ ,,, ~h ,,·11 "l~"'.b , ,,, ", U'" "
.",t ...., .,,'..r " , 'h.,' "" .·Il.",;....
w" "I,I "', " .."", 1 ..·10.." ...1"",,,,,, , ....
.. 1"'" I,,,,,, t r,o h ' :!I '1 m A DC 1'1. ,._
. .. , I... plK nd ( 'W ''"''I'"'' . " ~ _

I' 'J'!""' ''' , , w I.......,1 f", pl>< .
I w''' "" ' n 11'",10 •..- ......
, h w.lI d" or ' hr !IC .......
........lI:r 0 ' '' ' .........__ VIII.·, Whm
I........, ~ .. { W. ,t>.- .. ....... , ......., .. .11
.... ...... lhAn 10 mA """"""11 '" 4 Ile
.......... , ·<>Il.It• • 1,,, h ,lI:..... ,,,,,,, .l ';l'
vue l 'h.o"II:'''lI ,.... r '..I.-t'''1I:.40r.0'5
,.... l it:" 1\" ..1 ,,,,,,,, ,, , ,.. " 'y ........ . 1...,
RF C , id n .. ..il U... iKn

All "f ,10,.. ( ',, 11>1\., ".",n"u,·... wh~-h

I h.,t w.,, ~, · .1 "" " " ,' ,I " ... t """1""'''...·,W...."H.'.,,,.....10,,, I h• •1"".1 lin k
c.o"I" '"'' ' n "'v h"m,· I>,,·w t..m .,.", _

""'a. '"a ,"' Colh. . ...... I",... ' ....00. ' da'
...., ,p u•.~ u..m'''41 1"_ '" 0,,1-
pul to " 4 11.

Tlwf'<o ........ .......... "",,11l,,'4h<_ ...
..... Jl0A ..h,,;h _idPoot,'wd ""-d-,,­
~ UJ' thruu,r;h .J "'" '..1 vtx -
p<_ 1'f'h' ..;00,,-..... on 'hr ~ IOA - 2

-J 'tIN .>I ....... "' ..,., ,.....
........ I,,,m ..... :ll*-_.-..M"" ," ,....
lIOA -l ......, 4 m.. I.. _ . 4 1<-._
_'ll~ /:nd ...-l ~.....n~ 4 4n ok!
I Rf ..In «"',..~ (M , 'Il'''.
Th r " · I2SA 0""" ' ;"11: {·nnd ili"n.
f nr I'hn"r

I·h,· ,,['<',., h" II , ,,,,,10 I",", , h, ...." I" ,
pin..'" ... ,. ,·h,." ,,, 'h,,,,,·, ',......" "" ,....
•.,m -,I." . -r".~ f", • 1>(· I" .' h' w"h' l\.
"f 2 ~1 w..U. _ Tho.· [>(' "''''''n w"h ' l\.
',,' nJ...'w ,'h 21Uw,,'.. ...... ~
. ud,,, oJ ,,~, .."' , 1" 4" · .. ..,.,
....oJu~....s " . ...., .,.n oJ..~
1 ·' .......J<od t>«4..".. , , ... .
....., 4!'r"'.......' ..h , JI1
pow<'>" " I """'"' n~''"I\.

n.... .-.. II ",,""" 10"1:
lin w. ,h , ',,"') "" ,I.. >p-
po"JI: , w, ~ lrom , vile ''' 'r-
p"", ~y J"" v ile Ih'''''lIh . ';IJlO
"I. m ,,.... . n ... ...." "'.. m "" ••,,, Iol..
...., ..I ".,,, , '" I.. '" t..,Ih "', ' '''"I,,~, "",)
.." .. I,t , ,," '" w" h lho· .. """ . , 2"'1.."n,
..1""''"11 ';II ",A .... h" h .. 12.5 .....n '
(wh, ·" " " n""t"I.>t,.tj Tho.· ",."",,,,,,,
' 4"..J ... " n .l " " I" '''''' i . 2n w. II,. 1 1,,·
';Iu r"I"n .l" 'r r " '1\ ....." .." 1'",.
w,...... ....rV tlC'o .l';ll VI II. · ..·" h .lO mA

01 ..·.-.. ' 1 "'" ""'1'1""11
........, 1 m. l ... , '"' .........-w"" 1I - ""lI: " ~" "1I: f,.. w , "
n ..In w,,'u!t"_If , d" lul:h.
, ,""_"" , .. , , ... ,hr

.............td/: 11 .l,,'I' 4 ""'" I" ....
d"w 4 "U _ . ,................>I..,V
.. ,II Ii 1,,, AI.., Ihr ..1,,'1'1""11: ....
....... . 1",,,, 1 , 11.......... "">d,, .
..., . '" Th.. . ,t>.- """ w.-.l "I\~ .lmp.
1';"11 ,...,"',.. p,... f,.."" ,.1 .. ...I u l
f" '" 'i,'n' , ill'''~'' .. , .... I" nd m. L...
II...ri m ' " ",,,,,. ,,,I,·••,,,"f •• "i.lli",," in
NF ,I, i....,,,d . 1", f", ,loU,·..,,,·..... .... _
'w...." ,,,t.....

•



Rear v iew of the 3UKI s h owing the va ria b le l in k cu u p ted RF ou tput n et w o rk .

mlucrs. Therefore, I s ta r ted wi th lin k
co up led co ils .11 bo th en d s o f thet ra ns­
miss ion lin.' between the J lOA output
and tho 4- 125A g rid circu it . I had tr o ub h
gett i ll~ .1I1d Ololinl .lin ing till' d es ired
co up ling .K roSS each ham band (espe­
cia lly III me ter's}, and th is s ta rted my
"real" ed uc ation nn th e effe-cts of S\VR
nil a coax tra ns miss ion line . TIlt' lin k
co up led circuits which [1M.! used p rt' ­
vio us ly were on ly a foot or so apart ,
therefore th,' im lw d,l neeof s uc h , I sho rt
leng th of line made lill ie d iffere nce . lt
11I.1 kes a lot of di H,'rt'l1l'l' w hen l ilt' It'ng th
is 2U f"l, t or so, however.

Direc tiona l wa ttm e ters d idn 't ,' xis t
ye t bu t the )OIll'S Mic roMa tch ca me out
abou t tha t time. II W,lS Jesi~n ..J for
measuring SW R on h igh Im p ed a nc e
o pe n w ire h ill'S. It wasn't su itable for
low pow er in ol cua x line . Therefo re , [
bu ilt a n SW R Older u sing the Jon l's

9

ci rcuit nu t modified for Ihe 7Joh rn CO,I X

I W.1S using and for 10 wa tts of pow,'r. It
too k quite ol bit o f t'xp,' r iow J1 ling before
I unlkrs tond a rrd hr-licvr -d w ha t it W.IS
td ling me. TIll' ma t ter W.ISco r np hca tcd
by till' f.let th,lt .l variation in n m pt ing
,1CfOSS ,1 h,l III band va ried the g rid d riv e
an d Ih is in turn va r-ied the RF load res ts­
lan ce a t th e en d o f the CO'lX. I fo u nd il
fll'Ct'Ssilry 10 use direct nltJpli ng in the
4·l 25A g rid circu it , l used ,11,11' on t lu­
gr id ta n k coils for the RO and 40 rueter
b,lnds anda pi ci rcui t (1 0 Ih,' ofhr- r bands.
The main rea son for usi ng th e pi ci r­
cuits W,IS to avoid the need fu r pos it io n­
in g the tap at a Irac t iona l turn .

App.i ren t ty there W,1S s ti ll q u ite a bit
of SW R on the coa x, which ca us ed drive
10 ch ,mgl' w ith d iHercnl len gths of COolX.
Th is W,1S mirrirrrized by d es tgntng all
co u p lings to wor k wi th a 23.5 fl. length
of n MX.

con lin u t'd n ul P.l ll; l'
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Figu re 1. 30K·l o ut p ut net w ork

so tha t Ihc lin ks co u ld be rotat ed c!OSl' T

to and fu rthe r from the bot to m l' nd of
the ir ruspcctive tan k coils. It wa s
thought that if resona n t ft'I,J('rS or a
hi gh impedance transmission line were
used the user cou ld bui ld a s im p le reso ­
nant circ uit placed on to p of the :'10 K
cab inet. It would hi' link cou p led III till'
plate lank with the variable co upling
lin k in the transmiller. It wa s so on
found , howev er, that ham s wan ted an
antenna tun in g c ircu it b uilt intu the
transmitter, Art Co lli ns su ~gl' s l ed the
cir cu it w h ich was then d esi gned in to
the transmitte r in Janua ry, 1947.

This coupling ci rcu it for the J(IK·! is
shown in Hgun- L It took two pl ug-in
an tenna tuning co ils 10 cove r <I II baud s.
On e CO VCfl·J the 80 an d 40 meter bands
and the other covered the 20, 15 and 10
meter band s. Th ere wa s d swinf;ill~ lin k
in the cen ter of th e an ten na coil and this
link w as in series w ith the pla te tank coil .
The antenna coil s could be [umpered for
either a series or a paralleltuned circ u it
or for either a pa ra llel or singfe en ded
config urat ion. Us ually the pa rallel con­
figuration wa s used since mos t hams were
using open w ire feeders.

11

It W.lS found th at th e band w idth W .IS

g n 'J tly Increased in the parallel co n ­
fig u r,l tion. As th e 3 10A fre q ue ncy wa s
sh ifted , th e hill in g error of the antenna
circuit tended to cancelt he lun in g erro r
in th.., pl ,lte circuit. L.ngt' St'gnw n ts o f
,m y band co u ld be covered wi thout n "
tu ni ng . a very a t t r.n-nve fea ture. O th er
fac to rs wh ich effect th is hrnilllbanJing
ar e the res ona nt Q of the a ntenna a nd
the t ransm issi on lint' le ngth . M ost of us
d id n ' t und er stand just how th is all tied
tngd ht' r back then . Now , th is know l­
edge is in hand but it is rarely u sed to
adva n tage.

Th ree pa irs o fantenna terminals were
p ro v id ed nea r th e top rear s id e o f th e
30K cab inet. Two s w itch sec tions on the
bandsw ttcf were provided which co uld
be [um pered to provide automatic an­
tcnna sw itch ing w hen ch.mging band s .
Two RF a mmeters which co u ld be used
to re ad antenna feeder curren t were
mou n te d on to p of the ca bine t .
Equations For Link Co upli ng

The coe fficie n t of co u p ling, k, to a
link at the midd le of a co il is approxi­
ma tel y 35'Y". When just off the e nd of the
co il, it is abou t 20%. The Q of a pa ra llel

{onlinued n...xt p ..ge



n... ......1,,1. " .. ,......" ,f" ...." ,1,. ...
11 " .1 ,'.. ,,,.,,. """, . 1'1'",,,,,,,, ,,,1,, . h..
711.. "",I"" "."" I,·..·' II ,,"'.. ,,, "1'­
1''''''''''''''1. 211 mi\ """ '''''''''''''' !,,'.,',,' tt _..-. ""..1"1...,,,,, Th" 1'1 ". '"
10 •• • 1.... ,1"" , I.. · MW. ; , 't. A ,It ...
, h.. h , ........ ,.... . U<l • • •1"" ..,~...
... ...... It l"l. .,7lr'<. _ , 1..1.,,,,,, ,,,
......, " 1..1.0'" hk••" ......
............. ", , 1", .. ' h " """
... 1,,,1.. - ~, . "'i" h , I.N""R
..h ~'h , 1 ' ..-... 'h . .. .
,10....1 '.1\..
A.. di .. "m plifi .. . "n d " p r r, h
( 'h p r'"

II...... " " ' I """~' " 'I"" Wd. ,1'''''11'''''
" or " ' 11 10 ''''1"" 1.,,,.,.. ""," "" h .,.
T,,' n....' .... , 1.1 . ", 1 ,f~·".",,,, m','. It
".",,,"plo-.I ,,, "". 0::",1, ~ . ...~j7 "",.,o::h
.n In ' " " .

h ..m , ,~, ,, ,,; I ..... 1'1• ........., h•
, '"d m ~ "I m, .. ,m"",!:
• m.od , ~ '1"-- "<I,, ..... ....
'f"'"-- r r"""... _ _ h, ..r--
"'''ll "'."'''ll k • .appr.' " ....>dr<_
...........", ,~ "'...... h , 10 1'1" " -'" . u<· h ..
n ' n 10 .I n. ll. ,'~ ,...,.... ...... . hM>.o....
I" ' w. ...." ·" n , ..", .. ", .... A
, h pprd " 0::'' ' ' .. ,II nJ " ... ,1.·. ,n , ....

~ .. " ' lO,0 , ' "1I2

"'·'R" '~S ,M,·..." " ,..... p.....un P'R'
..........."" ;""',, ;.. II ,.,,,,.., "-' '''{u ,~. . ......w.- .' '1"""' , 'u <v-
..... , ....., ........ ..~ , ,,,.. ,• .I .. o.lr.J " ' hnl( ' , 1" " , " . " , 1 d..-
by ,I'..- "'_.nc , , u r ..·" . ... . "ltn I ,.. , , n n. • •...,. h 'R" ;m _
........ " pnl. nc " ,h.-rrio ,.,....'". nc"

Q .. k/1l . "" h,,, , ""1 R,••,I••,,<'ct
\I "m _ <uu pJ..l '''10. ,.... h,lt h I."'l ~ ,.." W kd

I,,,k _ , , U<.• ,~. ",,,,'.nc.. ,,' "M" ,1.0, . '"'1" " .tin , I I ,_ .
,.... I,,,k ... "'l".1 Ion m.";",,U<l. , ,,, tI.... '.1',.1.1.,,1' . r ho-rl. " ' ''>-rl~'. r" .... 'Y
1,..,1 "",~" .", , , h,· ,,,' ~. ,u, h • • ,,,, .,..., ,,1 ,"" . " ,..1,I ,.;" 12. ' k~1

n ,oh", • .nM'Q '" ,h. ,."' ~ ,,,n , " ", ,, ,, , ohm•. .-. " , h'...·........1.",,,' "'M' '",,, 'h
I.· ' 1''' ,•. 'u,,;!. h ' ";' " ''''' ''1'",,,. ""'1,1"'11 ,,1 'h, ,, '" IIO NkI " I" ,,, .It "". ....." ,,' ,I ".
'"'''' " " , ,,,,,,1 " ,, ~ . I' ,., ~.... . tJ ,,' ..., . ,,,to,, w .w. , n,,· " " "~ I',••t •• ",,1" ' 11"
.. h.·" ~ .]O"f. ,,, ,, ,, "1''' '' '''''' "n ~ . '"~•'-' ,w,nll" 17:1l' ."It,. t lt kr \".. " ..h ,I.'.. ...
,~ 11. w ~ . ,W'\o r I"·. k , ,1''', .""""", " ,,'"

1.... k ",It'd "'n..........n' ' ',,1 "" ""'{.... l ',, , I '"
««"" " ,....."", " "'1'1.'" ,,, - 001' ''' ", , h ....1 '" , .
~ " h "'- In , ,_, '.M" "'..1.,,, «-t" h..·" "
,.... "R,....p<rv ""......... 17'> It, n... 1..1. , J"'. ~

",,~ d n'f'" "-' m'n "m Q." , f'l>" 1'1. " ......, ... , ..
•'or. ",' ,n""" n... ", ...,j k i J 7\1 17", • 0.211" " . ! 17 .."
,...............~, .·'''m' ' h I. , Q, .",1

0, '"

WI,,'" ' ''''v 1'. " ,,' It,,· "..10"·,.,,,,·.· " r
. . .... ,to "" .. " .. ,,~ " ~"I y " ''''rk~1 ,.. ,I,..
•~ ,.... k ""l"'''..1 .. '''' ,,· 1 '"
...• I·n ort~ ... ." ,.... ,. ...., whM h
... , , Y"''''Io/nl

TN, pI.<,,....,J ,n .kI." ,nm, ."
,,, "" -, I "",,o::n H ( pIo..J ( '..
,..,"'- ,n I.kt..._ tot., ' 1, " .1..,

"'I"""''' '"(....1', III II ""'K' T...., ..."
" .... ' " ,.... '>I h E.I "K '" " I I ......n~·' 11.,1 ".
En K' ''.·.. '' ''K "~ .. ,Ih .. " k . M, . ;....
11.11. 1 ....
l 'h r U II "1"<1.. 1• •,,.

11,.. 7~ n l , ~,~ n', '''' 01" ·" ,,, ' ,10..
",,,, 1,,1.......... . " ,I... , .. , th.. " lIh '
",..0<01 " "" .I J>.. ,,,,,,,. 'nl. '. I ll..' 1'1." ..
~''' I.o::.. ,of 2'dl ' , m " ,~ , ....
.....1 n... 7">TlI m ~ , I. :O "

"'I"" l>uo ""''''0::'' ,,' .1'1'''''' , , ,.
, II)'; "' IlC h.. , , rnnnJ,od .~

....' od"I.o' ... odh"ll.pL 'u......, n...

...., , ,,... """"" I.",. 17"> m" pUll<' ..u

....., I. .. 10lI"l, "' ..1. ' ...
Wr knl ,' h m.od.. I. """

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

"



~i
~J

;
=Jl
~
~
·~
~
~
~
~
~

~
g

~
;-
~
t
r
>

~·
r

~
f~
[~
l;

~~
!

'[_
11

~
~
::
l1
1r
f
!~
1

~l
j

!
"
l
;
:
.
(

:r
l
·
~

~
~

~
~

",
:,
·

"'
~

!5
::r

.~
r

~
..
~
!.

I:
:l

,.
l
!
-
"
:
i
i
t
(
l
-
-
-
~
~

~
~

_
-e

~
:r
~

'2
.1

:r
";

l
~
i
"

;
~

~
~

!;
"'

''
':

::·
~

'a
t-

...
..

:
..

t
-
jf
;r
~

-:
;-

':
1

""
c~

1%
!-

i~
"'

~i
f.

s3
13

;
3

:'
;~

§:
·~

f~
~
!
l
n
h

·1
::

li
n·

l
~:

t'
~~

~~
r

:
l
'
~
-
·
f

"
l

::r
".l

!
~

;
".t

~
-
.

".
:r

f
~

~
~

f
>

:l
!.

.;r
iS

oi
i

"'
i

•
.f

,_
"'

,..
L
.
l

jf
~

"'
~
"

!i
ii

!!
5~

fi
i!

~~
J~

~~
~!

l~
i

1H
~~

~i
~I

l}
~f

;~
Jf

!!
ft

~t
~~

Ii
!"

i,
l'

iX
c
!t

.j
f
i

.5
..

..
't

'!:
,.
7-

:!
;.
~

>
;
.
,
i
:
E
'
:
-
:
n
t
~
I

..
·a

"l
ri

i
~

'
"
~
-

1.
~

l.
.

•
_

,
_

='
~
~
~

.
1
~
~

~
"
.'

"
.::

..
-

_
l

~
~
_
i
:
!
.

"'
~

,
..

~t
"P

~l
~

~~
[~
~i

~;
~~

~
~%

~
~'P

'!
l~

~i
tt

i
~"'

i~:
!.~

"
jl

r!
n.

:~
i

,1
i,
i~
2

f
~
~
i
;
~
~
?:

~
~
§

~
~
!

:
~
i'
lr

',,:
.t'

!'
i

=
>

!1
~
~
l
~

~
~

~
.:
~
:

t
~

e.>
i
!
~
~

~1
!:
·

~3
''
''
~

3
''

cI.
~·
3

~
~,

:i
";

c
l

-j
f"
;;
l~

!!
:"

f
~"

'
~
~
~
1

"
...

...
-

~
-
~

..
."

.
...

~
2
.
.

"
..

...
~

...
.
~
~
,

'

,~
f!

:~
"C

5
,.

if
f1

1
[i

'5:
1

~l
~

il
;~

i~
~f
;'
it
ti
~d
~

n
in

:i
-l

.i

•-, • ,

- - 12
i
l
q
q
"
:
l
5
'
g
!
;

"I
:
r
~
~
P
l

-
..

..
::I

,
:r

-1
"l

1
.d

",
:::

:<
>

~
:

;;'
~
!
.
i
!

..r
,
,
'

I
S
5
.
~
i
~
!
!
"
:
;
"
'

....
;'
i'
~
~

:;
~;
::
;:
:-

I
~
.
:
;

;
l
·
'
-

~
-
·
"
"
·
-
-

-
~

~
~

'"
!

"
.-

_.-
,',

,',
,

c
i.

...
..

il
~
c

'
_
~

~
~
"
"

_
~.

.,
;.

~
-~

l
~
'

e;
!'

~
:=.

~;
t!

;
e

r
r

a
,..

i.
E

~
.
;
:
o
!
:
:

...
.~

-
~

_.
.!

l,
,

<!
..

.
~

~
.

i!t
;

!
"
~
.
"
'
7
~

~
"
1
;
;

~
i'

".
.
,
=

s
a-

a
e

•
.i

-i
.

t
;
;
c
"
.
!
'
l
§
c,

~
=
;
;
;

~
~
~

::'
;:

:'
~

­
,
~

.
!
"
t

'"
_
~

e
s

r
s

'
-

_
"

"
_

8
i

'
·

l'
ll
j

••
',

.,
"

•
•
••

f
~

-~
, ,

-
.-

-
-.

,,-
...

..
..

.
-
-

~
-
_

.
-

I"
,,

-
,
.
',

.,
-
'd

-
'

.
'I

'-rc
,",

'='
il
:
'·

·.
...

;'
''''

::
:''

,,
=

1
!-

!
;
~
:
=
t
~
~

~
;
r

!;
~
~
'

~
,

,1
";

<
;,

~
i
'
"

""
".

;J
O
"

"
.
;
:
.
,
,
~

_
_,

_
.

;.
;;;

,
,.

•
c
t
-
-
·
i
l
~
.

~
.

;a
-
.
<
.

:..
,

.
-

.
~

...
8'

"
-

~
:
l
~
~
i
c

.
~

·
{
~
-
-
3
=
"

j
.,

7
i
'-

'
_

"
"

"
-
'

_
'-

j'
"
:l

"
,

~
~

~
.

_
~

,
.

",
•

•
':

:r"
_

•
~

_
0

';"
~

1"
,,

,"
,

,,
""

'"
"-

",
,

"'
...

.
,.

,,
_

.,
~
;
-

7
-1

-1
'

"
'
r
'
i
!
'
'
'
~
-
-
'
'

'
'
'
{
-
-

f~
~
~

(S
~
;i

i;
~

l
ti

l
~

.!.
§

Z~
i

:.~
!

;:
i.

.~
2
d
n

;:
r~
::

",
.
~
~
t
:
d
H

·
"
"
7

:;:
"'

i'"
f
.
J
r

::
5'

ii
~

...
·
~
T
~
i
:
:
:
c

5'
~
~
-

;;'
(

3.
~

-
c

t
~

5
~

c
•

~
!{.

t.
.'

..
~

c
>

_
'

•

\;
!"
'I
~~
.l
r~
~'
:'
~l
f-
lt
l-
~i
l~
i~
~

l
1

,
-

.
-

,
-
[i

'.
"
.

_0
"

...
~

r
'!

If
.

-;
;.

"._
.
.
.
.

=
-

~
...

='
;:

::
'j

l
..

".
=-

;.
~

!
c
.
~
r
!
;
I

;;
;
~

::"
H

r
"

_
~

'
~
~
~
-
"
1

~
~
~

,
,
"
"
~
.

-
'"

;
~
J
~
i

ii
~'
ii

-[
_
I
i
f
~
t
~
~
;

~
~
~

~
-:

!.
~
I

~
~

~
f

~
t,
..
~

~!
:.
~

l
a

s
i'

"~
~

~
~

[
:

...1
E
"
P
c
~

:
~
~
f
~
~
L
.
~
o
1
~

q
~
3
'

I
~
~
q
:
.
.

,~
~

$
,1

~
2

~
~

~
;S
7l

H
al

.h
ld

H
n

!!
U

lh
i



lIn'~ . ,~~ ,~. ('Q' h ft . W ", h ft .. p... ..~. p'~'

"" p<><itOl ....... 1)( ' ."II. ,.~ ,.h~,. .. , ,Ite .,..",1.. ,,1 "", ttl. ,,' ,·...."i. .. .....a i"
..roo ...11. , l ite ......,"'" ,~....... i. ,1>., .... ~ - . r>J ' p. nd " , ,,,"' . T"'-· ...
,h~... ,• • 10 ,,. 10 ..I". ,, ' IlU II . "",...", .;. w.",1oJ ~' .. p",.. , , , ..,1... ·,.-.....
<'1'<..1.o " ~1I Ill'~ ' n' ".."" .Th,. '" ' h~ ..d..,. ..1 , "'''''"0(. A < .....
.,.,..t~ .. . ,lIn,h".~' , uf ......." ..lI· .... il(h t 01 , /2 , "'•• r"'-_ 00
It h.D '-" ' "'1""".-..'.. ,...., ..P"I""" Of••, , , "' 1oJ , 'r! '"
d,PIP<.n<h' up"",".. "'''h .. lX: .·.. I' . .... .-r-.. ,,,, J,"I('~ t" , .of ,.....
'I(~ """1( " ' ''''0«' , lJC row'" ""I'- "....-0,' T ", ..L.lnI ., , " . "' .....
p1y ou,p..,...,l,..l('l "' , PLo.,,,, W" d i l(" .. J ' n' .""pl,n'r ••d
h h.. <. J"'<' I..hIP ""'" , ....... . ,,...,,,. T1w '" J,o ...... ",...U" P"'"
T " .. i ..~ R i • •Of nJ.td 1" '" ....-d " ........

T l\· ·TUNf-()I' "' ,.... .... (:.of""'''l pnwn' .." , II ...... It "''''' •
...... It,.,. · 1. , l V"' " , lY ,..... r't'.....1( ,. "" ·11 1W1oI ,..1 <OIOr
k>w • •>It"l('l.nJ _ rr-I - ",hortl "' IJ "_ ...
Jt>ud. I.. ,Iw ru f "'_,,, ,Iw , tv ......... , _~

J">W<1' ""fT' 1(11 Iou' w,",. AmrW "'. 1""'''_ nd
_ "'.., "' ".1"" , « ..._ , , "' ·f'(f " .....or no ..
"",fnl on "'oth ,Iw " " VAC 1""'_ ..' Iw.., ,.. ,Iw ....., ......
..... .., "' ,.. 1(, Th , Z"OO 1"",.. ..Inl . " ...."r ..nJ • 7 • II ,ndo
........ .., , 12"A ""II ~ , < , ,.. , ".~ . U " 'n
t...l,.... , .... ' 'f'PI". " · ,.." .t~.. ..,,, A 1pl.,,, "' <..1 I ,ndo
.........,<..1. ,Iw ·10 .. ,,, •....t ,,, ,.... too.I" ", , ro ." ,,,~ 'ml( ,. It>

or . .........,.."'..,," wh"'h . ... ..... , ..... <"II.~·, ,I 1 " , "' to.,. "'f•• ~f........ ......".. ..... ....
I .V row~. S"pr', ~~ Th " 'n 1( n"

A,,"',. "OJ \" Jt' 1''''''.' ' " 1'''' ' 1'''>- TVI "' ..- ' ~ II .",,. ,, t- ...
• ,,~ . 11 ,..... ~'''' ."It.~. 1)( ' ... ,...,.. , ....... "'~ ' TV'
"'~ " "" m ,"" ......",10'1( , h.· 4 ' l~ A Th· ","'r'" 10..1 ,,, "'''' '''','' I...·
... ........ 'Iw "'"",, ""'1'1<10,... d",j ' h.' hi...1 ~ ~IA" I'A... ·I I>o~ 'h. y w,·..·
I, '.. "' '''"'n> ,,' ' I,,' ~IIJ '" ,·,,,'r,." I '~ " h~j .., 10 '1(" , ,,1" 11" 1'''00' ' ,. 'Iw
...... . , ~ ~c;y .....·ht".' ,,,1>..., n"" ,'.A,,,.,h.·. 1(1... ",,,,,tu'" "' AS1""-
8i •• '1"1'1'1 , .,,"~, ,,"' 1"' ''1'''''' ' '''''" ,,1'' "~· ' h.n,I,,.

1100' , 14.' vile I" ... ''' I' I' I ~ '",n;.h... "' 'h.· . ·1:1." " pi,,'.·. 1'10 " ~ ..'... , h. " 1'-
t .... , ,, 1h tu. ' h~ 4!l," ."" ... .·U'''' ,'""1",,·,,,,· tI.., .·.~.~ ' h ,..,. "
.ad, hl ,I " II~ ,, ' . 1'1'",,, ,,, . ,.1, ,,"' t' ''11 0.,. , Trom ""I'" w,·,."....... t "
.1()';VI Il.· j. " ' ....7'>Tl ' ''''" I<,I. t" , ' ,, ....~ 1,' ,y ~' • • ,1 1""''''. " '~ ""'r
It . 1.., 1'",. ,,1... ·toll V, Jt' I. .. h ,• • • "11' I>,.."'.p , ,, ' .... I'. r WWtl .'lIli " ...
'11"" ,n , l1 11A 2/1 1 . III.: ."It. ,.~ "'''' " ", ' ro ~. "'~,~ h·.' ,
k' ......' I("~ , ,tV ,.• ''' I'PI ~ ,..I~~ 'Iw "''''b , ,.,.... ,,~ ...... ~"'I;, ,,,
A , 1l4C Y , "h~. ,,,too. .. .......1 r",,,d~ ~. ", ·trr · Lo ' l( p 1"1.", I<Kh ..
C. b iopl An d M~ch ..n iul l~ ''',,' "' ,...1>0...... ,,, t." I." ,h

Il "' nJ••d ....."o<P .., Coil,..... , T h n ll And l>r" .. ln r ... ...n l
un,"'" , C""'_ I.of' by <I.n,,' A I.h , " ....~ " . " ~n h "..d'_
_ Thm "' , , , ..... W".:"_", _,~nrJ ,,, ,.... 1''' ' ,,,
,,_ ,' IJ <1' IPJ b. " .. >No.nJ wi,.. ,.... "'l"'r-", ..nJ
..........1;""'Il I,_ ...,,,n, ( <><h ,,10 _'''ll ..nd okYt'Inp .......,
....it 11, hu,I _nd..,d 50. ,of , ~ ......... d""n","""
wiot,h , ,,,,- .nd tn1 _ ......",,, • .-Inpr...-n' " J ...·u-.1 .otouvr. I h.od
............. ,n .......-1 < _ , , ..-t<nw • .....fnl k, ,,,,,Iud.-. " ..... ...s..I.or In I""""
_ wod th 01 17 ,net- "' ......h .... .- .......I(""'~ ,..... r;w \ 'IIC J">W<1'..



Lo" . .. , ...... I"~' 1
0.• • lit

I ~ lIy .....~'l'...1 I' r n (; .....nt..." t' s
"'M , i... .,f "'11....t R. J ;,,- In ,t... ' . n..-
.ry 1'1'11~ "I f'R I ,O(> ~..... " r wi.h
"- -..,1> 1.. . ,... <"1._., h.n<!

Hu t. ............... •"u..,,'" ,....
l""'''''' "'ic co'.k'll i .
.."h .... In ,.... AII.....t Fl.· "";"".

In<. IAn A~ (;" ' ''I'"ny l " ""'11 '.
.....,. .....d ••1..· 00 I ro·.-..
........n~ , ..,." "I, 1 Y"'. ....
.00 Iotooo y ,"'''' h,nlC.' 1....
"'Y. 011011 w y••*k< .o<J..,".

Tuto. ....L-,. ...ul...t 111"" rl"ll:'
.onol rown.. "*IC.h "''''- ..-'0.........
.onolh.............. _ "'...'J"to-
......,,_ fl... ...,. " V' ~ "'IC. . Y..
~ ""'*'IC.h 1""""' .......
NtoJ . '" <OUl'W"U ttw h;,:h~.",- "po
you< 11W'•....,.II.,,~ I"ouno.l

w_~ .......t>lo <"'...
So, y r ,t•.-h Fit J •.•• .....,j ,,,

~_ "'11 1 , '1\ ,s .~.. ,I..hl • •
rt.,.;, 'n. ' y r r''' ....1, .....1 , .... ..
......... r ·1.." . ' .. 1.... 7.

...U....I F..'·I"'....·•• I nc 1," _H 3."-

"'"( ·h..t... O . 8 '''o n N n M

Edi'".'. N",., Or un t ,1 r ·w'..~ ,""
•1><,..-1 ,• • I.... " ,,,I,·, 'h. , r . ...... i"n
'h." " Id "'U"-..I Il."Il,, (''''''I'' ''y h.,,1
nIl ,· , ,,,,,.~ ·",,n ..h.."' ..·• •·, ,,, I\ lIi..1
EI...·' .. 'n I K,,,... I 'K. M,,,, l y
OU,01, ' ,'y.k . 11 II ;, " _I.. .om·
hrr.n.! ' ''l","" t...J ,h.-i. I. ,..", . '41. I,'Il. I
Aool ... <1 n " 1• ••... . nJ

... . ....r" '" 'h.'"Ito. /:'"wn'"
"".. IIn ' I'"K And" ,I, .... ,nJ...-d
..........n uti ' h OI ' . Rr ,"'-
..., "1"', nr...J I ItA- i -

."..... I:.nJ ron ...

0.• • Ell.
'" 1"'....0'. '0 ...y . ,,,cr.

.........p"".."nlt Old 0 ••"110,.,,... '0
...;ni ....r nnll (FlI Or PIt 01"'1:-
P""<'d .< '" '" <O......... /oc.....1""., «-""",,,'''''' U.._-
...o.ly ty l"' ..t ..' ..._K'~......U

"

2110 ... w•••·, •• on,t " l"~" I.. , ( -W. ....
k... ' ..J ....ltle ,.•~.••" " 1. <"1" I'<'<l
I')' XK 'ON , '. "'; ( .""'1" mel ~

. .... 0 ... ' C ll1..- (en ..• ). In
ro.hcul•• , st . « tdr j.rrm"m.'.I~

NHIl -H II rrm /(·) 10" on·
•....· 41 In,." M" r~ ,....
nJ HnlS-'HJ'~" ", my \I.I•• nf~ 7 "I I"
\If(J .. ,'hl:'~''' ........ . .. h 22 rf. 1
~V.~'l1(J ."10.."_'..""", , n........-.......'u trlf,,_ ·• .,. "WI rvm l
C ""I:'" , _ ....1
""_._,L. " ~..~
h •• "" ..11",_.. II ,1t•• ,L..............~•
1"'" ....I'M'. , t.... . ~ .."It \ k '"0!04
r_~.. ( !"' """ ( ,
~• .ot>< 1 11.. _ , <<>-

...I.........~ IItoI ,10" '" 'f""'Yi.......
11._ <1 . ..'1(... . W M V MI

n.... l it
I , h' ''rr.-- m~ ....1.,..... .... 'ho

["" 1......., ... ... hy, ·.,1, WIl ' fYF,
on ,lor 0; w. n .,.• ~. I'.n· It.rwtt,"" . I..

........... 'hi "~h"" , 0( "'''''r'' '''' I Ito....

..~... in . ~T " ,.;. " t"'l1 . ,,,Ito. , , ·11

....~. r"ojo~ I, I ... n,...1.. ' .-..."' ,"' ' '
'~I"" ~ k~ h" ,tw.f"" m'lth!m.-,~.u, H
,.J""•. It . ..,~ h"", hk·' 'f' ,.."Mt." M' . n.....
["-" 1><.• "'.lt4l""· wh it It.,s .,rt,,·"'"
.Itt~" ,',"",,,,·..,,. 11 Yh",1, ,,,"", 'YI~' '~I" ; r­
m.~" I ,h", ~ " ,~. II.... ' ;.1.,. ,,, h....
. " ..-" .. thot r'''' '~'''I\' It,,,kl;''l/; " , i"l/;
lu.... l}'I"' ...I" 'lm..~'t. In.1 d.y, ",I><...
..""" j, ,,,' I<..h " K my... Ul y ..." ..
' hi to to , h..n, ,nJ ",th, I ",14·
" , b<l"y ,,, Y • •~ r ~ " .O(

"'''01 , n J"'~1 1) In""
.....·.utho... " I ' · If ..__ thi.. k•
,Ito,..... ~ " r"' h. , h.!th. , ,...,. , _
"., buy ,t... po r...w , ,L...1
.......y ...<'ry- , .oI>o1.. y h "" tft.,

.-...'" f"'Nt'JM"lII '''' .
I .. ,II 10 td 10> ..0...

.... tt' ,Id,nl:. ....,.... .. lIy ,....
....... ,Ito, C••t .n...s.d to in ...

t"'" N 27.A~ ........ 'yrr ''''' '''~'''.•S<TO<'It

_td"I.0"" AM ••_",..)
I""' . .... n. " fliC



,.

.,....

C "· •• •,.... ~- ... . . ..._.
• ••• ••• • • •

Koji Mi lnshi, JUIIIO, in h is h amshack. Some of th e g ear in th e photo incl u d es
an R-725, a Valiant, a II F·380 a nd a KWM·380.

At th e Meso n-D ixo n h olmfes t, fa ll 1996. T ed Young, W3 PW W (Ie ftl ; M ike
Dxenrei der, W 8 3CTC (ce n ter) a n d Walillutch ens, KJ4KV. T he ri g Ted i!ihold ing
is o ne o f W.alt's lat est h u m eb rew crea t io ns; qu il e possib ly th e subject of a fu tu re
ER artic le. PI"" 1J "1I WA3YXN.



Well-known AM'er Art Rideou t, WA61 I'O, in his newly reno vat ed h ams hack . H is
fav orite tr ansmitter, th e BC-MO, is on th e ri J;ht s ide of t he photo.

~

}

:I

Mike Stude nt, W7MS, in hi s m oslly-Co llins h amshack . Some of the ge3 r show n
incl udes a n R-390 (w ith a TMC CR-591A S5B co nverte r o n top o f it), just to hi s
r ig ht; a 305- 1 am p lifie r 10 hi s le ft and <I KWS- I in the extreme righ t o f the p hoto.
Other Iamijia r faces i n the p hoto incl ud e th e A RT -13, 75 A-4, e tc, e tc , etc.
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Fro nt panel o f the 30 10C. T h e s ti cker (top ce n ter) in d ic a tes th a t this receive r w as
once o wned by the G od d a rd Space Fl ight C en ter.

T he Po st al T el cg ea ph C o m p a n y
owne d severa l patents p reviously .1 ( ­

quire d from Elish a G ray w h ich de­
scribed a method of sen di ng multiple
circui ts on a s pecia l wire pa ir. In SO ffi t '

ways, G ray's "harmonic telegra ph" W;l S

an ea rly line m ult iple xer. Th ese pa tent
righ ts kep t Mackay o ut uf le gal trouble
wit h the Bell system patents. Posta l also
used a paten ted lin e cond uctor having
a s teel core w ith a cupper covering,
which was invented by C hes te r Snow. I
doubt th at the re are many mod ern d a y
hams which at some p oin t in their a ma ­
teur ca reer haven't w re s t led w ith Ih is
w ire, which is now so ld under the trade
na me "Copperwcld"! Th e Po s tal Te le­
gra ph Co mpany eventually o perated
many thousa nd s of miles of w ire , had
two ro utes to th e Pa cif ic Co as t, and a n
exclus ive con tract w ith the Ca nad ia n
Pacific Railway.

Cla rence H , Mac kay (1874-19 38) took
over the busi ne ss after h is fa ther passed
on in 1902, In 1903, Clarence Mackay
began a m ajor system ex pans ion when
he invested 12 m illi o n dolla rs a nd
span ne d the Paci fic Ocea n with cable.
Th is co mple ted an ambitious 6,000 m ile
span from San Francisco to Japan , and

21

g,lVe Ma ck ay in troductory experience
in ma riti me co m m u nica t io ns.

By 1928, Ma cka y h ad O VN 74,000
m iles of cable an d the ir advertising
b raggt'd that "the su n never se ts o n th e
Ma ckay sys tem". During this period ,
Mack ay a lso acq u ire d wha t remained
of the old Federa l Te legraph System,
w hich w as a ve ry s t ra tegic m ove tha t
a llowed th em to enter the radi o bust ­
ness , a nd is indi rt'ctly responsib le for
th e 3010 recei ve r en tering production
so m e 34 years lat er.

In 19(J9, Fed era l TI..·legra p h ob tained
pa ten t ri gh ts to the Danish Pou lsen arc
t ransmitter, Federa l u sed those nghts
to b u ild a mod ern, automa tic-keyed
Morse radi o sys tem ro u tl·d th rough 10
la rge American ci ties. II was soon ex­
p anded w orldwide, a nd their in terna­
t iona l services u sed so me o f the most
powerful ,1(C transmi tters ev er b u ilt, a t
1000 KW.

Clarence Ma ckay got in to the wi re ­
less b usiness .1 S the re su lt of cornpett­
tio n, much as his fa ther ha d d one some
30 yea rs ea rli er when he w ent in to the
cable business. In Oc tober 19 19, Cen­
e ra l Electric for med RCA in o rder to
kee p Ma rco ni from acq uiring patent
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Rear vte w o f the 30 t OC

enough to do the rece ive r jus tin', ,1 S it is
extremely unusual in design and ill pt' r­
for mancc.

The 3010 wa s des igned by Macka y's
Chief K.ldio Enginwr, Mr . Alan Finkel.
My JOIO sche mntlc is d ated May 2 1962,
so I'm assuming production s ta rted t'.lrl y
that year. (Also, its KFarn plificr tube was
introd uced in la te 1961. ) I'm guessing
tha t the JOlOB wa s in t roduced in la te '62
bec ause the "H" ma nual is dated ja nua ry
196..1. There ar c sev en co m pone nt revi­
sion dates on the 3010 schematic, tbelast
one being M.:IY 27, 1965.

The onl y d ifferen ce be tween th e tw o
models is the d ia l tap e. Orig inall y, tlwy
used a 16 mm photogroph! c film YO
inches long, ca libra ted in 2 k l-lz s teps.
The film d tal proved to be bnulc a nd
unrelfa ble, and the "0" m odel sw i tched
to a fibe rg lass com posi tion tape to pl'r­
form the same fun cti on. Th e tape co lo rs
were chang ed from red a nd green to
yellow and gree n.

The manua l 1 have for the 301O-C is
dated December 1971. Th e 301O-C Mod el
2 1obtained for ev al uation has tu bes w ith
Augusl 1970 da te cod es, so th e "C" model
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must ha ve been In troduced so me timl'
after late 1969. (I'Vl' bl't'n unofficia lly told
that it wa s introduced in lY70). The on ly
differon re in th .. "C" rnol ll'l is a crystal­
con trolled uppt'r and lower s ideband nFO
op tio n, and a front end option which
protected ,lg'l ins t s ta tic d ischarge using
biased zencr d iodes .

The ma nual men tions that the ..10 10
wa s d es igned to be used wit h Ma ckay
R.ld io units MR U-14B, MRU~19 1l / 2()B ,

MR U · 2t / 22 . MR U-2..1 , MR U -27, or
MR U-29 / 30. I have n o id ea wha t these
were. An y fur ther information from
readers w o ul d be g rea tly apprec iated,
and wilt be w ri t ten up fo r ER.
S i !l i n~ d o w n in f run t of the ..10 1O-C,

the firs t thin ~ [ noti ce is the a t tractive
t w o - ton e ~ re y - llt' i ~ l' pa in t s che m e
which sds o ff tlH' ot her con trols w it h­
out harsh co n tras ts . The knobs ar e bla ck
pl as t ic, an d the ill u mina ted Scnu-ter ha s
d u al sca les, Th e to p sc ale is in red le t­
terin g, and is accu rat e ly ca lib ra ted in
dBm a t 600 oh m s. Th e low er scale is
blac k and read s s ig na l s t reng th directly
in d ecibels . The RF calibra t io n m arks
a re accu ra te with in 2 dB except a t the



Un d erchils!ii!i vi ew

hig h t'nd w here Ihe levels an' com­
pressed .

Afh' r a hr tef warm u p of a few mi n ­
un-s , the rec eiver becom es stable and
read y to work . Gt'n l le pou nd ing on th t'
fron t pan e-l and th e bench top p roduct'S
only a "'t'r y s ligh t wobble in a beat no n-,
a nd it seith'S right back to w here il WolS
ori~inollly tuned . From a co ld start, rho
30 10 is resettab le to les s than 50 H ortz,
All of th e osc tlla tors a re free-runnin g,
nothing is p holsc--Iockt'd .Th ere is a s mal l
amounl of bac kla sh in tbe luning moc ha­
nism, but Ih is would probabl y go away
if the en tire tu ni ng s ys tem were djsa s­
se m b led , cl t'am'd , a nd lub rica ted .

This rccei ver is one of the few tu be
ty pe model s around w hi ch USl'S those
newfangled "Hcrt xs" on the dial panel .
Th ere is a M i lLwindow , which ch .1 n ~t·s

in in crements of 2 Mhz as the "M HL
Select" cunlrol is rota led . The Kilohertz
wi ndow is ca hbrated 0 10 200 0, fo r a
tw o M Hz spa n. The opera to r need only
ma lch Ihe co lors be tween the "M Hz

M

and "Kilo he rtz " w indows 10 figure ou t
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which 1K ch u n k is being
t uned . Th e re is an R F
preselector, w h ich uses a 7­
s tep ba nd switch and a 2 sec­
lio n tu n ing con d enser 10
tu ne a Pi-ne twork in the RF
a m p lifie r g ri d ci rc ui t. A
front-pa ne l to ggl e sw itc h
(m a rked M An te nna Filtl' r")
cu ts in a h igh'pdss filter a nd
is used to re jt'Cl the b road ­
cast band when in pert. This
filt e r is rcally nice to have
b u ilt in fo rofli"ra t ingon 160
or 80 motors. The ma nual
ment io ns that n tlll' r filte rs
co u ld be specia l ordered to
rejt'Cl ,my ot he r dl's irt' l! Ire­
q uen cies, There is a fro nt
pant'! ~ t l'P a uenuator wh ich
p ro v id es 10d B P'" soc uon.
On e a uenu.uo r position is
"of f" .

In kt."t" ping w ilh modern reccive r d e­
s ign using low p la te voltages, the 3010
puwt'r su p ply deli vers 145 v o lts 8 + at
les s than 1% rip p le . This is d ue in pa rt
loa capacitor in p u l fi ller and an HHenry
choke w h ich is phys tcally la rge r Iha n
Ihe power transfo rmer, There is a lso
regulated IOH vo lts fu r th e osci lla lors.

As W1DX po inlt"tl o u t in 1<)67. the
s hi p 's radio opera tor was p aid to ge t
the m essa ge through . Eve ryone on
board d epends on Sparky 's abil ilit'Sand
u n the equ ipment fur the ir s afety. To a
skil led ra d ioma n who unde rstand s the
funct ions o f tho con trols, the 30 10 gtves
co m plete con trol uver si~n ,, 1 to noise
ra tio . Yet, there is an elega nt s im p lici ty
In it , w hich leaves knob twisting 10 .1
mi n im um . Fo r example , the re a re n o
pa ssb and tun ing, re jectio n notch O T to ne
co ntro ls, a nd the AGe li me constan t is
fixed. There is no n oise bl an ke r, just a
fix ed a ud io ttm uer. The l imi ter cl ip s at
a lo w level a nd ca uses a udio d istortion.

This is a hi gh -p e rfu rm ance co mm u­
n ica rions recetve r w hich maintains a n
IiOdB image rejection ra tio th ro ughout
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M~{k~y M..nne 3010C from p rev iou s p..ge

f'ig ure L 3010C b loc k diilgrilm (with SSIJ lW D )

I );Ut'SS I'll 1-\0 b,I C" on wha t I s.:I id ceiver w ith .111 AC e cont rolled sharp -
before abou t pt'rfo rm.Hlc", m eas u re- nJttlf( KF pt 'nltldl' in the front " lid !
mon ts . 1'11'aM' he .ul vi sl't! tt loll tht' sl' The secret to lh is u nu sua l p...r fo r -
rnca su remcm s. whtlcacc ur,ue w ithin a marn-e is found in 1111' first mi xe r, th e
few dB , were lIl.ult' w ith ).;00 .1 qu,llil y tube used at till' RF ampfifier, and in
older test equipment. Due to v.m.utous vt'ry ca refu 1s-in-ni t dt 's iHn.
in te s t eq uipment and lilt' operator's Ik lil' vl' it o r not. 11ll' first mixer is ,I

experience, ind ivi d ua l measu reme nt s s in l-\ Ie -bil lanl't'd di nd" rin H (figu n's 2
lll.:ly vary from wha t I've provided . and 3). 1' '1 1' been to ld thi s W.IS th e fir s t

Aftt'r afn'shtunl'-up,lhl' 30 10 sho ws tirne thi s typt' o f hi g h -performance
.:I tw o-tone, J rd -order d y namic r.lIl);e of nuxer W,lS us ed in ,1 co m mercia1desi gn.
lOll JB, measured at 2UKh z s ig na l Sp.lC- (Does anybodv llUJ W if Ihis is Iru e?)
ing and - 15 d 11m s tgnntlcve ls. (For nUT1\- Thelow-impedance drtvc requi rements
ber I~ol ll·c:tors . this is an in tercept point o f th e di ode ring are met by V2, the
around +23 till . Try that w i th yef s i);nil l C:.lt hodt' fo llower. and by vlIb,
Yt'aKenCom). Its blocking d yna mic the osdll.ltor ( .I thode f\lllowt' r . Bot h (If
ran);e (s ingle- tIJlll') is <JO dB . This was th e followers al so p ro vide s tago isola-
me asu red wit h the a uenuators off . The lion . Ou tp u l bala nce i.. p rov ided by 1{22,
d ynamic ra n l-\ I.' nu mber increases .IS w hich to some d t'Hre l.' cancels th e nsci l-
eac h at tenua tor section is switc hed on . la tn r fuml .lmt'n t.1 1 in the Io w -imped -
If JOdBis sdt'd l.'d,tlll.'thi rd -ord t'r p ro J - an ce ti ckle r wlnding of the firs t IF
uc t dI' CfI',lSI'S by 30 dB (J X 10). The b.lIldp.lss filte r. Th is method of ac hiev -
blockingd ynam icran);l.'i ncn'dsesby 20 ing bal ance in th e d iode rin g is no t .IS
dB . In the "rna x" a ttenu ation posi l io n good .I S w ha t is used in moder-n d oubl...•
ranf;e, th e third -orde r d ynam ic range b.:llancl'd designs. Tod ay, 50ohm bro ad -
would be over 220 dB , ban d ferrit e tra n sformers wi th con-

How can thi s be ? Did I mi ss something tr olled cha racte r ts ucs are u sed on the
here? This is a 27 year old tube-type re- 1.0 and IF ports , a nd th,' IF ou tp u t is
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Fig u re J. h i mt xe r sch em a ti c
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would llt· n dB lower 01 1 .01 n uV , o r - 123
dBm . we're to ld there is no rea son 10
design for ill noi se floo r below - t 2J J 11m.

To 1l"S1 thi s assu m p tion, I me a sured
the M DS (min im u m discernib le s i,;na l)
of m y 75 A-4. Thi s wa s through d r o m ­
mercial -qual it y oJ irect iona ICOUplN with
4O d Bdirl"Ctivi ty .Th e tes t port was 0p'-'n.
Then, . again mea su red th e MDS with a
vertica l a ntenna olt It'll' tl'St port. The
diffe rl' nCl' betw een the tw o mt'ol SU fl"
ments g tves the a mo u n t of no ise volt ­
dge p re sent . It turns o u t that the noise
voltage d e veloped is nearly~
what the equation p redicted . I repeated
th is test l'vl'ry 30 Jd YS fo r nearly a yt'<l r.
The amount o f noise ac ros s the .l nt t'nn.l
is very nt '>1 r ly the sa me.su m mer or win ­
ter, day and n ight , a nd it vanes b y no
more than 2 dB , which co u ld be m y
err or amo u nt .

My pe rsona l op inion is that H F re­
ce ive rs wit h low noise figures Sl-em to
so u nd and perfo rm "bette r" than om's

2.

w ith h igher noise figufl' s . I c,ln' t prove
it , hut ol red uc tion in perto rmancc, or an
Inc rease in d istortion, cou ld be ca used
h y amp hfie r n ni Sl' ol oJ d ing 10 t he
receiver 's to ta l di sto rti on number . A
possible ca u se m ight be n-ctprocal mi lt­
in g between th e olmp lifit' r noise cumpo­
ncnts and loca l osctlla tu r s rd eba nds.

Th e impro vement in per formance
St...n by a quu-t Hf fmnl end seem s to be
sim ila r to what is g.n ned by a ce rta in
typl' o f FM receiver dlignml'nt using
SIN A O. H ope I'm not prl,.lc h ing 10 the
choir here, bu t SIN A I) isan FM rec eiver
se nstnvny mea su rement which u se s a
log ra tio of s ign ,}!, ntl i S\~ a nd d is tor t io n
to noise a nd d istortion. lnten-srtngly,
t ill' Mackay manual s peci fies the 3010
sens itiv ity nu mhers .IS a n in p ut voltage
required 10 produce a 6 dH s igna l to
noise over noise ratio .

The firs t IF amp lifier d eserves so me
mention. II is a no the r Ampercx hot-rod
lube,the 6688. This was simi la r in d esign

conlinurd o n p.lKr 40
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Fro nt .... T he 1':127 TNT lIsci ll J tur

The Powe r S uppl y
Blllckt.'(i-J;r id kl'y in); is u sed ju s t ..l s in

last y~'<lT' s Hart ley but the pow~'r s up '
ply ci rcu it W.l S l1l t\d Ificd to g ive about 7
volts tuure bra s so a s to com p letel y cu t­
off pla t ~, cu rrent during key-u p cond i­
tion . The mod ified pnwl'r su p p ly cir­
cu it is sho w n in Figure 2. The filt er
condenser wa s cha nged from 33 u F to 4
uF to ad d a bit more o ld -ti me sp ice to
the s ignal. Ih in the previous Hartley
rig, 53, labeled Rem ote C on tro l. al lo ws
the lh to be turned off by ,1 remot e
5EN D-RF:C EIVE switch . At my stdt io ll,
thi s sw itch al so turns the receive r H+
On o r Off and co nnect s the a n te n na to
either the recei ver or the transmitter. A
photo of the power sup p ly wa s show n
in ['arl 2 of the Ha rtl ey o <;cill,lt n r ar ticle.
(2)
GRID COIL

The grid (Oi l u sed in TNT oscil la to rs
has always bee n a m yste ry . So far as I
know, no on e ha s ever g iven d for mu la
or p roc ed u re fo r find in g the required
Ind uctance. 50 duri ng m y b readboa rd
development , I p ut in a s lug- tu ned co il
and adjus ted it for best re s u lts - ma xi-

31

m u m powe r o u tp u t cons is ten t wit h
goo d s tab ility and minimum ch irp . I
fou nd thnt 105 u ll w as be st. You ca n't
have a slug . tuned co il in a 1927 rig so I
made i l solenoid co ns i<; t ing of 7 1 turns
o f H28E o n a p iec e o f fiber tubi ng one
inch in d iameter. 'l'h ts coil is 1.12 inches
long a nd fel l shor t of the desired ind uc­
tance so I cemented a s ma ll fe rrite s lug
in sid e tb c co il to br ing the- ind ucta nce
up to 105 u lt. The fina l coi l w as gtvcn
se ve ra l C ~l.l ts of Kry lo n to kee p mot s­
tu rc out .
C o nst ru c t io n

The ba seboard is m ad e of popla rand
measures 12 x 7 x .75 inch es . Aftt'r a ll
th e screw hol t'S were drtlled, it WdS
s tained with Red Devi l H44 Eng lish
waln ut n il wood s tain. This was fol­
lo wed by two coats o f M in wa x clear
se mi-g loss polyu ret ha ne . Th e fro nt
pa nel is 12-1 /4 )( 6.5 x .07 1 a lu m inum .
Af te r the holes we rt' dri l led, it W,l S given
three coa ts o fSherm an -Williams H00343
ye llow primer for a lumin um. This w as
fol low ed by seve ra l co a ts of Nybco 1750
sem i+g lnss black e na mel.

An a lu m inum p late at th e ba ck holds

co n tin ued on page 33
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Fig ure 1. Wirin g d iagram of th e 1927 TNT oscil lato r

Rear Rear vie w of the TNT
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Figu~ 2. Po wee- su p p ly for th e 1921 TNT osci l l.ator

)2, PI a nd RFCI. This pldl t" measu res ""in al C o m m e n ts
5.5 K2.75 x .07 1 Inches a nd is Idl un fin - I found the co m pleted ri~ 10 work
ished except for fine som di ng. It is held l'x<lCl ly the sa me .ISthl' b readboa rd . I' m
to the baseboard hy th ree #6 one-Inch not ,lIWdYS so lu ck y . The h andspread
Ril wood screws. RF wiri ng was d um' was not q u ill' 1 kH 1./lliv so l nt,pd l'd ,1

with .07 sq ua re bus. I'O W N wi ring W;\S little bit m ore in d ucta nce. I loo k the
done wi th 1#20 lacq ue red co tto n braid l',1Sy WilY o u l and cemented a piece o f
strand ed wire (A ES SW-704 erc.). ft'rrite in s idt, 1.2. Th l' outp ut link, 1.3'

Several o f the co mponen ts used are mus l be rather d ose 10 L2 (ahout 1/4
nol genuine 1927 parts b ut the ru les o f sp 'K ing ) for maxim u m powe r ou t.
the AW A 1929 QSO Pa rt y s ta te that 01 Wil h 300 volts o n the' plat e, no-load
replica transmi ller molY u se some new plate cu rr en t is 16 rnA. I normall y in -
parts as lon g as the ci rcu it a nd the tube crease co u pl in g unti l powe r o u t Is three
are of the co rrect v intolKe(p re-l'HO). (3 ) wa tts a nd plate current is 28 rnA . Effi-
If it were n't for th is rule, very fe w 'It>- cte ncy runs about 37%. Plat e voltage
goll ' QSO's would ta ke place in this QSO fall s to a bou t 290 volts, ke y d own.
Part y w hich is rea lly m ean t to he 01 fun C o n te s t I~ esu lts

lime fo r bo th the ol d -t imers an d the The 1996 D.T. QSO 1'<lTly ra n on two
young fell ow s who fee l chcan-d bec au se success!ve weekends in Dece mber 1'1'16
they came on the sce ne too late to enjoy in h o pes tha t at lea st one weeke nd
us ing those wonderful o ld -time rigs. [ wo u ld enjoy Komi co nd itions. The fir st
d idn't ge t m y ' ticke t ' un ti l 1936 and by Sa tu rday nigh I yielded three Q SO,s -
then everyone wa s us in g crystal co n- hea vy rains a nd static co ns p ired to
trot . So the 1920 QSO Party gives me a dampen o u r fu n . The sec ond Sa turday
fine eKC UM' 10 ch irp and buzz a nd ha ve night was better - four QSO's !This tim e
lots o ff u n . I'm su rt> you will en jo yi tj u s t we had to con tend with the reKu lar
as m uch a s I d o. Sd turday n ight traffic nets a nd a m u lt i-

II COA liA Ul' d o n P;lI li;t 3'J
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The author w ith hi s two n f hi s fa vorite rece ivers: R-388, top; R· 3'JOA, bottom.

me by an owner, so it ca n be i n ferred
th at a t lea s t that m,m y were ma d e un ­
de r 1"1O.:h cont rac t. A h i ~h s. n. of "0"
means th.rt from v.lrio us pit,Ct's o f J I K U ­

ment at ion thi s is a known contrac t, bu t
no ex amples s urfaced in my su rVt'Y.

Comp tl tng an R-J H8 co ntract list is
like co u n ting sta rs: there is a finite
number o ut th ere, but eac-h t inw yo u
coun t, th e number gets h ig her. It would
ap pe ar th at Uncle 5.101 pl aced m.l ny
o rd ers of s mall n u m be rs . ln tcrcsung ty
enough, th e R-3HS orders g o o u t wcll
be yo nd th e d a tes of avatlabtluy o f the
new R-390 and R-390A. Perha ps th is
w as for Tl'dSUnS of l't'UnOm y o r ease of
use.

Accordi n/o; to the informa tio n avail­
able, a ll R-38t1's were made by Co ll ins ,

Not shown in the list below is a con ­
tract for R-388 A's {sam e rad io, but with
mech a ni ca l fi lters, equ iv a lent to the
Col1ins 51J-4), NO bsr-69046, I don't have
an y se ria l number d at a for th is con tract,
howe ver civilian seria l n um be rs as h i/o;h
as 7CXXlhave been con tributed .Th en-were
likely some radios made for government

,lgt'ndes olht ' r than Ihe military.
Fut ure Ins ta llment s wi ll COVl'r the R­

3HI,l , R-3<)(J, 1{431,l 1, R-:'N 2, and R-725,
Any in fo O il th ese rigs con tri b ut ed

now w ould make the futu re installments
all the mort' comp lete. lili.
R·388 US M il it ary Cont ra ct Lis t
NObsr·4<)1 32 (A N / URR · 2..1A) 91
NObsr-52 527 (AN / URR-Z3A ) 180
196 24-I' I IIl. A-50 976
190X-P II ILA-51 355
3096-Pt Il LA-51 H
3 131-f' H ILA-S1 9 19
3155-I' II -51 137l)
3 164-1'11-5 1 153
3 167· PH ILA-5 1 49 1
335 7-I' II ILA-5 2 1672
3362-I' H ILA·52 1(19
3469-I' H ILA-5220
3470- I' II ILA·52 1449
25635-I' H ILA -53 -362193
25067-1'11-54·55363
213 18- 1'11-56 88
3095 1-I' II -56 0
3095 1· I' H ILA·57 0
37003-I'C-62 171
Tota l o f high seria l nu mbers 10617
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