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and d ashes wi ll be ga rbled , the Mor se
alphabcuc cod c will be unreadab le, an d
the nH'ssagt> unin te rp retabl e.

U n fo r t u n a tel y , d ur in g En gl ish
Cus to ms, a ca reless a ge n t red u ced
Marconi's pr ecious ap pa ra tus to rubble.
Marco ni s truggled Ju ring th e sp ring of
1K96, as he tu rned 22 yea rs- of -age, to
recon stru ct t ill' equipmen t. t ie p repa red
also a pr elimina ry d escr ipti on of it fo r
submiss ion 10 the Lond on Patent Of fice,
[une 2, IHl,lh, He followed up on March
2, lIW7, with co mp lete s pecifica tions
and d rawin gs, a nd o n ju ly 2, 1897, .1

patent was grMlIe d to him,
Marconi met in Ju ly 1896, w ith Mr.

Willi a m Preec e, C h id Engir u-e r of
telegra p h a nd tell'p hone networ ks of
tho Eng lish l'cst Office. Preece had
dabbled u nsuccessfully wit h a cru d e
form of wire less, and he was fami liar
with the Bran ly / Lod ge co horc r. He was
thu s as tou n d od to discove r how
me ticulously Ma rcon! hMI co nfigured
im p r ov ern e n ts e mpir tcally in hi s
cohe rer 10 maxim ize its sensi tiv ity , such
as eva cuating a ir from the ~ la ~s tube
and positioll in~ its p lu gs to crea te an
adjus tnb!e ga p fil led w it h ,1 p reci se
qu anti ty o f ~p ;l ce a nd metal fil ings.

Perha p s Preec e W ,l S even I1HHl'
amazed wh en Ma rco n i o pe rated hi s
cuh e re r. We k n o w t h a t Marco m's

ind u s t ri o u s man ne r
imp ressed hi m a nd that Ill'
cons idered ti ll.'
d emonstrat ion to havebeen
spec tac ula r. Ind eed , l'recce
OffN t'd the yo u ng man till'
u se of his labora tory, and
he served ,IS h is spo ns o r in
ar rn n gf ng .1 sc r tes of
demonstrattons in 1fN6 Jil l!

1897 fo r o ff ici a ls a n d
cn gi m'crs o f t he Ilr i t is h
l'os ta l Tel eg ra p h sys te m.
Mo rCOVt' T, ,1 technician w ho
w orkcd in Pr ccc v's

la boratory, Mr. G l'o rgl' S. Ke m p, was
a ss ig n ed to ass tst Ma rco ni . Short ly
the rea fter, Komp Idt Preece to wo rk fo r
MilTn ' n i; th e associa t ion in it ia lt 'd ,1
clo se , persona l rela t ion s h jp that
preva iled until Kem p's dea th in ]Y33.

Re g re t ta bly , neit her P reece n o r
Mar co n i regard ed the d emonstration
as h ,wing hist o rical S i ~ ll i f ic.l no.', fo r
exactly w ha t occu rred IMs never bee n
described . H ow ev er, g ive n Marco ni 's
eagerness to obtai n Preece's backin~ ,

h e mu s t h ovc ex plained the
r ha ra c te ris tl cs of t h e cohe re r in
cons td e rc b le d ota jl . Spec lficalfy , to
show Preec e the breadth of its ca pabili ty,
he wou ld ha ve indlcuted its usc in : (1)
rt'l~l' i \' i ng an d rt 'co rd ing w ith ,1 Mo rse
in ker, (2) co py tu g Mo rse cod l' with a
so u nd er, a nd (3) cn py ing we ak s ign,l ls
wi th a telephon e re ceiver.

After ha v tn g set up h is spM k ga p
excit e r, p o ss ib ly in anot h er roo m,
Ma rcon! m ig h t ha ve asked Preece tn
se ttle h imsel f com for ta bly in front o f
the cohere r. Firs t , Ma rconi wou ld ha ve
con nected the co hcrer to the Morse
lnke r, as sho w n in Fig u re 2. As Marconi
pressed b rief ly till' key of his exciter,
P reece wou ld ha ve seen the inke r ta pe
regtster .1 " p ip ," s ig n ifying ,1 " d o t."
Ma rco ni may ha ve sa id ne xt tha t he
wo u ld draw upon h is cod e s kill 10 sen d
a nll' Ss ilgl' i Preece, wh o doubtless also
kn ew th e Mo rse cod e , could rea d

1:..... , .. . , . ,,,, . ..

,
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Fig u re 2
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Figu re 3

receiv ing s te uons p roli fe ra ted . Th e
d ih-m m a W.1S co m pounded by tw o
compleme ntary pmbl t'm l>: (1) how 10
t u ne o r sv nc h ro n tae a spark-gap
transmitter and a co herer 10 be o n the
sa me w aveh-ng th , .1nd (2) how 10
opera te on different wa veleng th s so ,1S
to avoid Inte rfer ence .

Marcon! ,1It,ld.t.od the problem in h is
usu al manner. I ll.' im·t'!' t ig.l lt'd th e wor k
of o the rs to .l~·rla in whethe r a product
h.1\1 been invented to add ress the m. li t'
was hearten ed to learn Ihal in HN7 Sir
Oliver Lod ge. t.l f co he re r fame, had
invl'n tt-d ,1 nwans of reg ul.lI ing Of tu ni ng
the wilvl'I t·ng ths o f sp <1 rk transmitters
and cohorcrs. Marconi was loss th rilled to
learn th a t Lod ge h ad pa tented hi s
tec hnique w ilh Ihefitle: " Im p rovements
in syntoniz ed tt'legr aphy w ithout lin t>
wires." Lodge used th e term "syntony"
10 signify w hen Iwo tuned ci rcuits are
resonate wnhom- another.He recognized
th a t the wavelength of a circui t is
influenced by bot h "ca paci ty " a nd
"I n d u ctan ce , " a nd he d e scr ib e d .1

mechanism for adj us ting tb o two fac tors
in both transmitti n g a nd receivi ng
circui ts.

An overview of Lod ge's sy s tem of
sy n to n ic h ln in g for a s par k gap
tran smitteris shown o n tht· ldt in Figurt·

1: :. ,, ,
:: 1\
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3 (Tho rn-Co ll ins , IlJOtl, Pari
II. p. 2S). Lod~I' devel oped
t wo co rnea l. hoen-shapod
radiators wit h a s ingle rod
or w in' throug h 1' ,11"h o f thei r
cente rs "A-I" and " A-2" to
vary capa cit y. Tilt' cones are
a t tached at th e ir nar row
ends, V iol the rods or w in',
to ,In .w ria l a nd g round .
respecti vely. Next, Lod ge

5 connected each terminal o f
It'll' in duction l'o il " 3 " in
se ri es wi th an ,1li iusta~II'

Leyden jar co nd ense r "5"
and "6", al so fo r varying
cap aci ty, an d ,1 sp ark ball

" 4" ' 0 0 0 1' end of oJsp ira l cul l "7" o r "8" .
The co nes are cha rged by induction co il
" 3", a nd discha rged th rough the spark
ga p " 4" . Each Leyden jar co nsis ts of
metal fo il sheets o n the in side and
outs tde of a g l.,SS jar. E.1Ch Int e rposed
ind uc ta nce , "7" o r "8", between tilt'
sp.lrk balls "4" and thecones is us ua lly
a sp i r.d o l a few tu rns. Th e sp ira l culls
are sq ueezed or len gthem....lt(l v.1ry their
inductance va lues.

A n overvie w of Lodge's sy n lo nic
system for the cohcre r is shown on th e
right in Figu fl' 3. The receiver " B" is
co mprised o f two sim i1.1 r C.1 pacity cones.
"8 -1N and "B-2." The tw o are- co nnected
th rough till' prim.uy of .1Il induction
tra nsformer "3", w hos... seconda ry "4"
is a t tached 10 eac h termina l of tht.'
co he r e r "5" , As Ledge s howed,
transmitters and n ....-c tve rs so equipped
mdY he set 10 o p erate on dtttcrent
wa vel en gths. Moreover, he a lso showed
th ai th ey will reso na te a t th e sa me
wavel ength wlu-n sy n to n izcd .

Ma rcon! recogn ized that Lod ge ' s
sys tem exemp ltfh-d the basic prlnciples
IIftuning, a nd he rl'co~nizt'd , too, that J

les s w ie ldy rm-ch on tsm h ad to b e
d e vi sed before it cou ld be p u l to
practical use. Therefore, .1 lt t'r severa l
mon ths o fe)(perimt'n ting, he Introduced
p roudly in l K'N hi s versio n of Lodge 's

conl jnved nl' ll P~Kf"



Figure 4

"synto nized " ci rcu its. The des tgn o f hi s
transmitting ap p a ratu s is shown in
Figure 4 (Flemi ng. 1919, p . 46-1 ). Fir st
between one terminal of th e osc illation
transformer "T" and g ro und connec tion
" E", he inserted adjustable induction
co il " L" , Th e sec o nd a ry "5" o f
transf orm er NT" is co nnected betw een
aeria l " A" and " LN, O ne side o f th e
p rimary " p" of NT" is con nec ted d irectly
to a s p ar k b a ll . The other s id e is
co n n e c te d t h rou gh a n adju s ta ble
leyden jar condenser ~C" to tbe other
spark ba ll.The spa rk balls a re co n nec te d
to the sec u nd a ry te r m in a ls (If a n
ind uct ion coil " I", The prtmo ry of " I" is
connec ted to a batter y "8" in :-;t' r il's wi th
the key UK". By adjustment o f va riab le
Ind uctance "L" inser ted between th e
gro und and thl' seco nda ry circuit of th e
osci lla tion tra nSflJrnler an d by vdr yinJ.;
the capacit y o f condenser "C" in till'
primary circuit, th e tw o circui ts m ay be
br ou gh t int o resonance w ith ea ch o ther
at ditferen t waveleng th s.

Marconi 's vvrst o n o f ,1 sy s tem of
syntonic reception wit h a cohl'rl' r is shown
in Figure 5 (Fll'min jo;, 19 \9 , p . 4/15). TIll'
aerial "AU, which is shown .IStermina ted
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in a p late " 11", is con nec ted tu an
adjustable jnductance "gl ", w hic h in tum,
is connected to g ro und " EN through tln­
primaryof an osci lla tion tra nsfurnwr "jl ".
The termi nal s o f "[t " are connec ted bya
s m a ll !;I id in g co nd e nse r " h " . The
sec onda ry of the transformer " j2" Is cut in
th e midd le, and a co nd enser " j3" is
co nnected to the Inner term inals. The
outer te rminals of the seconda ry (If
transformer ")2" are co nnec ted thro ugh
two sm all variable inductances "g l" a nd
Ng2" 10 th e co be re r "Tl" w hich h.1S
adjustable cond enser "hl " "eros... it. Two
choking co ils "C t" and "a", respectively,
are co nnected between "P" and relay
NR" . A battery " 8" is inserted between
NC I " and rela y " R" for opt' ra ting the
latter. When the va ria ble c...nden....-rs in
thectrcui ts a re in resonance or syn toulzed
wi th ont' another, tbecoberer coin be tu ned
to many di fferent wavelengths. Marconi
was p leased with lhedl'gfl't;'uf !;l'lt'Ctiv ity
th at he had ach ieved . However, Collins
(Thom-Co llins, 1908, PMt II, p. 2H) is It'S.'>
s.ang u inc in his a pp rdis.l l o f Marconi's
d evi ce, e.g.: "w he n synto mzod to eac h
o ther, se lectivity ma y be obtained wi thin
cer tain limits."

On April 26 1900, Marconi filed fo r ,I

patent to co ntrol sy n to n ic tu n in Kba sed
upon hi s im p rovem en ts of the Lodge
techniq ue. He a rgued that it would
allow se ve ra l s tatio ns to tlrN atl' a t the
sa me time wit hout In terference . The
pa ten t w as gra nted in l'JOI, .lnd Marcon!
fe lt th.lt he had anat ncd com mercia l
co ntrol of l'very Important as pect of
wireless tctcgre p h y. Lodge claimed ,
how ever, tha t he held the basic pnn-ru
lor tu ning wireless a ppa rat us. Lawsuits
ensued overa period of yt'a TSunti l !'J11,
w hen Ma rco ni In terest s purcha sed tilt'
Lodge pa te n t (Cot', 1'J43, p . III ).

As Marconi mo ved Io r wa rd in
d eve lo p in g h is ap pa ra tus . busin es s
g rew b ris kl y . O n janu a ry 25 11'199, tilt'
Marconi Company signl'd a lease to
refurbish <I n aband on ed silk f.lCtnry and
ware house in Chelms ford in ord er to
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Fig u re 5

establ ish a man u factu ri ng- p lant an d
wa rehouse. On July 4 1900 , th e British
Admi ra lty con lraded w ith him tot nstall
h is ap pa ra tus on 26 of its sh ip s and to
build se vera l la n d a n d Iig h thou se
sta t ions. Addi t iona ll y, Llo yd 's o f
Lond on purchased his eq u ipmen t to
co m m u nica te with inco mi ng sh ips for
ad van ce ca rgo re po rt s (Jo lly, 1972;
Kreu ze r & Kreu zer, 1995).

Mar coni wa s only 26 ye.us old ear ly in
1900, and a lr ea d y ren o w n ed
mtem ation ally. The sc ience o f wireless
was pwgTt'ssing rapidly, however, and
he was no longer a lone in attem pting to
evolve a comr ncrcla lty v iable system.
Deforest and Fessen de n, in the Uni ted
Sta tes, Slaby in C er rnanv, Po poff in
Russia, and BOSl' in Ind ia we re exerting
prcss un' (wellman, 1952).

Marconi aspired to create a d rama tic
maritime co up tha t would attract new
cus tomers and convince governmen t and

11
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Front v ie w u f puw E' r supp ly /a mplifil.'r. l ni t ia l r ul with r o p ing 'la w in spt"akE'rB rill
ge ls losl in prl nting. "lark nn bl ark ilid iW cu It tu reprodu ce. II ,)(Iu ally look s very
gond . IJI,)((.; knob is th e ton e co n i till.

W ,I S seldo m b row n-e-she d id no t like
wa sti ng tinll' w aiting for a piL' crus t to
bake.

Once Ill'r ma sterpiec e WdS removed
fro m the (lVl'n sht' wo uld sa mple it and
lidy, " Everyone is a l.....ays t.lIking abou t
w hat ,1 good ("()(lk Ma rie is. I borrowed
he r recipe dnd Idon't Ihink il is ,mything
to brag about ."

My point is , cha ngt' t he receiver
des ig n dny WdY yo u want. You Ol d y

vt' ry w e fl improve upon m y ideas .
However, pll"lM' remember when yuu
malo.", a chdngl' yo u a rt' no lo n ge r
b ui ld ing t h e rec e-i ver und er
di scu ssi on - yo u a rt' b u ild ing ,l

rrotol ypl' whose quality o f rec eption
wi ll rem.un unkn o wn unlil yUll

rom plete till' set. Everything I men tion
from till' chassis sil.t' a nd weight , In
each in d ivid ua l com po nent is till' (l' S U It
of ,1 lo t of yt',lfS oxporte ncc buildin g
rad io eq uipment . My way is certainl y
110t ttu-on ly w.ly-i t Inay not be the tll'st
wa y- b ut it is wha t wo rks fo r me . If I
co u ld o btain the same resu lt s, a nd ,It
Ih l' S.I Oll' t imt' save wetg' ht , room .
mone y.or tlme, I would certa inly d o so.
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Th e o ld ti me rs were ri g hl -kl,t,p it
sim p le--b u ild it sto u t .

Befort, we gl' l 10 t h e dCtU.11
construct io n dl' l.l ils I wa nt In nu-nfion
two mo re th ings I constd c r of prim",
Impo rtance. NEV El{, Il'l Iht ' Ih nughl
en ter you r mi nd that you might fail ­
th .lI somehow, upo n co m pletio n . yo u r
rec eiver may not work . w e are positive
il is going ttl work-what w e do not
know is when, a nd huw well.

My second suggestion ts 10 a lwolYs
practice 'o ve rkill." Almost t" 't' ry time I
depart frum this Idea I end up regrelling
ii , Po r examplc l a lways u se mo re diode
c.1pari ly tha n nect'ssdry . Diodes a rt"
chea p, transformers an- 0(.1 , Jonce built
a I {)O-watll rdn~mittl'r, and was running
m y fin,1 1bench I('s t and 'bu rn - in : Eve ry
Ih in g seem ed fl n e . I had left l ilt'
t ran smitter on for ov er a n hour wit h no
arpa n'lll problems. I Il'f l thl' sho p ,111 ..1
won t in tht, bouse In t' ,l1 lu nch . Wht'n I
retu rned to th e s h o p I found the
tra nsmitte r hold act ually burned up. The
tr an sformer W ,lS gone- Ho i I .H was a ll
over uw chassts. Mos t tlf Iht, firt' had
been co n fined to tbc pt 'Wt'r s up p ly .1fl' .1,



..

hU' "'i' h . m,,~~ .".1 1.. . n ,"'... lh~

~nt,,~ r h. . .. ,. I oJ "I n! ,,, .'nr lh~

,two . .. d~.". " 11 d. ..... ll;.....r.rl. '"
,.... "."" "oJ u ,kl 11 1h.d '1'"'''_
.l " II., "'" I 1,1ho,~ ... ,..d m~·,...It .

h >l ,>I ~ hm<'
In , hrm.,,,·I 01>0 hun,""'".....1

tull ,~ . " .", .... no JCU••,,"". fh"
cuno" io"''''' "",,,_I In ~y , ....~.

n....... " h•.." ..... , h~~~

..' .011 I 11. _ lw" oJ-In '"
__ h II V INd. tho-.o.Jd,o,l .....

.......11 ..Jd"""w p<*""" ••h..S"
• ...-hlr1

u ... t>r,t " ln ·,. O.w·
I prrl'~ 11 ,.~ r-o _ 1
n....... .. "" .-.I ,,, No k • ....-.
f'I....1 .."h ..t.wldmll .... ,.... """'....
"'rrlr l ..l>d", '''''' pu' , ,,-,,. l ho.... sh
oJ,ff.""", ........ , p.on> ,. lw
llW'd . r"" .. , II ,~ h .
k>o>k'''ll; II .. .......... rrod " ..
..... _ ,__••nd l l"<'k-<.
, ,~ " ' HI X 14 X 3 nd .. 1""tw1
"hi" . 1" 1 I " X _""'''Il ,''''',.01-
1'''' ..... ~. ,.... 1'" ....1 L"Il' .......Ilh h>

.""",,,,,1<1.1<' . "u. ,,,,"nK .1 •• 1

. ... 'Wo·",,·.. t . ~ '"u ,.n u hK"'w';Kh'

.-I "·n.t. h,,' 'hr u b.ae'''1

..nd 1n .. " , ",,1 "oJ~. 'h" 0'1........;0
.."'y ". ' ,,, ' ''''fT '.'''' l'lvI.
''K',t ,,~ ,,1 . 11 .h·h', ,". """ '1,,""'''1>.
"." "dolly hln"'l1 <. I'.,',t"'•. I h.,·"
1""..oJ " m"," u.w' "..oJ .. " "'",,,
" .f""n.....· ,,, . t.,,1 ',,,lh " .0 10>.3 11, ...
<.....". II y'''' bll, ...... . " " will fm.l
' h~V « ,m" n, t " n.l """1"'".1 h.., >1
d'iJIrd. n ",•••m~ ' , I•• J""'- k ....
"1'. ,.." rftli• .•nd , ,"'U"""""'. "11 "I
.... ,·h........ k" ,~t-n p I. <,,'
ond h.. ....-d It,~ ,.h ""
pn>t>lr....., .11,

I "',r .-.! .' Ir ..........
k, nd b.hru I "'y.. d_......J ....
-." _Ir ,_. ..,~. Loy
....' .ho h ...s.-..nd 'M ' ''p. 1""f-1
_ Mo.k IIw b.o.I k>n&
P-"'" h.. , b.o. . 01 ' lw ,h'. ,...
,....... .. .11 " I' 'ho , 01 ,.................... ............ ""' _...,.

lor ... .." ...... . M• •~ ,h<....... , ."t~ ••y"'lT
"'I', U,... """II O<,.p'" " j ",.,~ in~ l ' rr
. " oJ • pm." 10 .. . 11 ma. ~", IlI" N" 1'\1'
' k ,h• •';. " '!C..,Iw, .." h . I.... pn ""
......~ "'~ '.1''' D..o:I l . I'" ,. brI'", " 1''''
""., ,, ."t1 ,Lob'" T"p" . U" ... , .....Ir.
' " h ~., co"'1>1 ,;.",
"'l"''''.'Iwn '.p" ,.... '''I' in pI_.

Th. .... "I ,.... I"u . « ........... ilt ....
t .._ .. " h , .."to/3.2 \ )/8 _·.......
....~..........h w.o>lwn. and. n,,' T...
.... . ............. I", oJ" lh nlt- ...,_ , .
..-htna "' , .. h .. lH .".". M••k
( 1'10,,'" ",.- . ndd<_n_
">r .T_ ...I"Ol and ....._ ...
'" fr"", N~ to • J""N ,hat .Iluw.
,....... KTrW 001"".. 11>... ' _ "' ......
brrl. <'d!C"" N<",,_ , I .
ma.~ ...... oJ " II "' 'Iw "" h
rhlb.0.... ,II Iv< ", -tt>nK p.a....t
. ...Iy_' n fT >1 ........,J.,.t ,,,
.... , , « ,O,, ' h .."' .....
""h, """ h · ' ......
d n ll " mld .. n ' k 101' .nd
ht".."" ,II ' Iw , .....t , 1I" ......y br
,..",t ,,,~ rk'" to.., , V'''' "I" lhr
, " '11"" "" ,t w.ll ~ U1k

<'Ie• • . " "",." h~' •." " "'••1><,,,,
.., "'y 'h ..... ,rk 1. " ,,,,0.1 'Iw f""11 ·•

It yo u ,."",t U ·..·w. " .....J '" ~ , .
. . ...mbly ." f••• " '" ",, 11 f " ,J .h . t V" "
" ,I>I,u ' ,,,,,,-<I,,,,'" ... ..·w. ,'" "n..
ch , '1" "" ,1,1 'Iw """"'1,·.,· ..... ..,"".
y"" w ,lI I'".....bl ~ " .... " I' .. ..J "I 2(\0
",., h..." 'H~'" . " ,1 ""ro ,\. I
.......""...-.1 ~. II .... . ,,,1<1 . .."'M ...lr .. " .
.nd 1>.,11 ' ''1'1'''''' '.um ..·hl< h ,,, b" .
y"'" oJ ... ,... L ' .... .. 'h I "' ,o:h'
"'\' , "d~ 110" " ..t..-••. loU .1/ 8 ' ·"
......... 100 1/ 2 ·h ..· oJ 2tu
n ..b-allt>/:U .., 1." , , "'''' 1..
...ppl .... hh « -..l w I~.. ,,,,,,",,, ..
1m "'''Lo T1'>r , oJ....... lrom.
..~11· ~ ..tN' rl ppI....- w"..ld
ha,~....,.. $1'" fh........ ... rh·
nJK ........

I lind , , ...."11 <"-'0 ~ , In""h
......... cony_ ''''1' ""'''ll 1dPd
'"""- !o.I. LillI.. _ h " I"" .1.. 11 1'''­
...11 ...... mr h'sh-" 10 , Ir... . 111



su p p ly, my power tr.lIlSfo Tnlt.'r does not
have a ce n te r-tapped e-volt wind ing. In
.1 TCKen.. ra tt ve rec eiver this St"ls the sl-tg..
for .1 n ice b it o f h u m , t's ptocidlly on
tw enl y m eters. By p lacing .1 JOQ-20 ­
watt 'pOI' across Iht' b-\"olt wind ing with
th.. CT grou ndl...t, you h an ' an adj us t­
able ' h u m- b ucke r.' I ouen use lin t.' even
Iho u gh the filam t'nl w ind ing is cen ter
tapped . Reme mber we an' us ing 11125
technolog y and tw isling our fiI.l mt'nl
s up p ly lead s. l'vc tr tcd g round ing one
s ide of the fil ament and n n ly u s ing o m'
It'.ld -I llt' way its been d um' fo r the pas t
flO yt'MS. I ha d to go 1"1.](-k III lIlt' twicn-d
fil.l1lll' n t leads t ll )o;l'l reall y ,!u it'! t lpN,l ­

lio n . If yo u ca nno t finda 20-wa tt va n­
able pot you m.1Ygt' l hy ustngo lill I-t tl
wa tt rt's isl o Tfro m each fil.lOwlll lead to
ground . Not ideaI.h u t better th a n no th­
ing. If yo u have a (-hoin' USt' .1 tra ns­
fo rmer that h .1 S .1 cen ter ta p ped fila­
rnent w ind ing.

Com p let ed power ,upp ly-aud to am piifler uni I. Co n rro t on th e le ft rea r of ch ass ts
is ,1 'h um b ucker' u sed because my lunsform e r d id nol ha ve a cen te r lapped
filame n l wind ing . See te xt.

inch chass!s. Using a welded chassis I
have 10 resort to a hand d rtlland r" lt .l il
file 10 d ri ll l,u);l' holes needed for fUM'
holders. AC lim ' co rds, SO-23~ cu .l'Il
plugs, etc. Wilh the chassis kit I just
remove ft}ur screws a nd place the sidl'
o r end under the d rill prt'5s a nd USl'
la rge b its ora ho lt.' saw .

1 liM' two fUM'S in my power supply .
MOTe on'r"'iII. I p l,let-' one fuse holder
under Iht ' ch.\ssis w ith a t.5-amp fu st., in
it. My o th e r fu st, holder is attach ed to
the rear of thl' chassls and is t.'asy to
access . 11 tl.lS .1 l .•l mp fu se in It. If
eV t'ryth in~ opera tes .1S it should, the
l'a sy 10 n 'p l.1Cl' ruse w ill 'blow' firs t . If
so tnl' th ing gOt'S wrong . o r Snll ll'II IW

pla ces an oversi ze fuse in 11ll' rear
hold er, ti ll' un it is s ti ll p rotected hy tln ­
harder til acces s 1.5- am p Iuse.

Nonce till' h ig ' po t ' on Iht, rt 'ar of th.·
chassis. Th is is a ' h u m buc h 'r ' va ri.lblt'
rest stance. In this parti cular po w.' r

15 conli nu ..d n plo! PolK"



Be low d eck of the com p le ted unit.

If you r power tra nsforme r has a 5­
vol t w ind ing USl ' it fo r the p ilo t b ulb .
Th e o ld #47 p ilot b u lbs arc tnn d arn
b right anyway . I al ways usc a IOU to
15U res istor in m y p ilo t b u lb circu it to
d ro p the vo!tagl'. It lowe rs the pilot
inten sity In a more r omforta hle level,
reduce s he at , and :-i l'l'mS 10 make till'
bul bs r un forever befo re bu rn in g o u t.

Let's ta lk abou t b leede rs. A b leed er
p rirna riiy serves tw o purpose s ; it
di scll<lrges the filt e r capacitors q u ickly
a fte r till' power su pp ly is tu rned off,
an d it p ro vid es .1 consta n t 10<1(1 on the
h igh voltage su p p ly, thus h' ndi ng to
p ro vide a lim ited a mo unt of voltage
reg ulation. If you j.;O by the h and book,
o r by till' a d vice of most w riters, you
will end up us ing a bleeder of 25 KU to
35KU on a recei ve r po wer su p p ly . I
p refer (JIll' of a highN resi st ance . There
a rt' sev e ra l rea sons fo r m y preference
not the k-ast ufwhich is hea t d issipa non .
The lower the resis tance the ho tte r the
resist or wi lll",o lllll' . As for d isd Mfg ing
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the capaci to rs , ,1 511 / 60KU resis tance
w ill d ischilrgl' .l ca pac it or w it hi n a vl'r y
few sec on ds . Yo u wo u ld ha ve h i be
prett y egtl c to tu rn o ff a rece ive r, flip it
on its hack , an d g r.l h hol d of '1 H V w ire
befo re ,1 6nK bleed er d ocs its [ob. As for
thl' cons tant load / vo lt,l gl' regu l,1liun
b it, thefl'gul ,lt itln offered is no t allthet
grcilt to h,'gin wi th, an d I normally u se
a VI{ tube for m y detect or-p reamp stages
an yway . I no rnlil ily try .150KU bleeder
a nd if I feel th e hea t is cxcesstve I ad d
a nother IlIKll- Hl wa ll re si s tor. Evert it

IOOKU bleed er wi ll d Ischarge tlu- ftu cr s
q u ickly eno ugh.

Yo u can rna ke u p a bleeder by w iring
5 or 6, JU KU- Ill wa tt resis tors in scrtes.
Mou n t them o n w ha tev e r su p po rt you
11<1v1,' availa ble. I p re fer te rminal boa rd s
using tin ned pos ts. I often ma ke m y
o w n m o u n t in g hoard s from s mal!
S q Uil Tt'S of ba kelite or n ' perf' board . If
yo u ha ve .1 nice big 3()-w.1l1 bleeder in
the ju n k bo x fln e, use it.

You w tltnouco tha t the fron t panelof
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d a mage to the top in sh ip men t.
Ap percouy t ilt' shi ppe r had
paid til l' cla im a nd the ca b inet
had just been p ushed over in
the co rner and fo rgo tten . The
to p is re m ovab le s o
st r alg hr en fn g it w a s no t a
proble m . There is also a sma ll
den t in one panel. I figured tha t
th is co uld go next tn anot her rig
an d never been seen . The co lor
sc he me is medium g ray and
what I ca ll "computer" g ra y or
o ff- w h ite. It has d e tacha b le
sides that go o n a nd uff vNy
ea sil y and lock on w ith t he
cabinet door key. There is a back
door ma de o f metal an d a fro n t
door ma d e of smo ked g lass.
O vera ll t he ca b ine t w il l
a cco m modate 19 inch panels
and ha s room for 75 inch es
ve r t ically . Th e d e p th is 28
inches. This a llo ws for mor e
than nne choss!s to be mou nted
on the ho rizonta lang le brackets.
I discovered th.u I cou ld install
the RF d eck and sti ll had room
fo r the SCH ' l ' n su p p ly beh ind it.
Meta l wheel s were inst a lled to
su p port the esti ma ted we ight
o f 800 pounds . I was shocked

when [ fo u nd th is cab inet on the Vero
In ter net site . It so ld for tiRO British
Po unds plu s sh ip p ing to the United
States. Final cost wa s proba bly in the
range of $1500 . Wh a t wou ld we d o
wit hout good friends?
Th e Fin a l

As previo us ly men tioned I d ecided
to incorporate thl' ab ility to use it as a
linear for s id eband as well .l S .1 C lass C
am p lif ier for AM. Th is wou ld req u ire a
· 20Uvo lt b ias su p p ly w lw n ru nni ng AM
and a -60 vo lt s u p p ly fo r C lass A U2
w he n ru nn ing sid eba nd. 11 was no t
difficult to draw ou l the relay fu nct ions,
a voltage di vider for till' bias su p p ly,
etc. The rnost difficult part wa s th e ~rid

inpu t ci rc u its. They a re- wo un d n n

21 co nt in ued ne xt p ap,...

•,••

•

Front of nFdeck sh o wing w indow for
4·100U. Holes for th e 7 meters are ye t to
be cu t.

The Ca b tnet
By far the most d iffic u lt part o f the

tran s m itt er to find was a s ui ta b le
cabin et. I needed ,II It' ,l SI 70 inches of
panel space ver t ica lly w it h a s ta nd a rd
19 inch wid th. This was ac tually the last
piece tha t l acqu trod . H came in the way
of a gi ft from a gnOlI friend of mine,
Allen Cu tts, N40ZI. The com pa ny fo r
which he works ll st'S v l 'ry h ig h cnllbc r
co m p u te T cabinets made by Ve TO in
England . [ ha d mentioned f he need to
Allen u pon sl'l,jng some tha i he had in
his shac k. Sure en ough he foun d o ne fo r
me. It was new hut ha d suffo n-d minor
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Fron t of m nd uta tn r Ch ol ss is sh ow ing 4-10(10' 5, f ilam e n t transformers and d river
transform er.

plastic pipt, an d cou p led w uh co a x for
the links . Th ey MI.' tuned using th e
roun d ceramic va r tablo ca ps used in the
ART-t 3 multiplier stage. They work
really well for this purpOSt' . Front
cont ro ls Include a sw iteh to change ov er
the hi,ls, switch t ill' grid lin ks, tune the
gri d input and a blas VOIt.lgC pot. A lso,
inclu ded is the handsw itch and se n-en
VOIt'lgC co n tro l. The sen-e n vol tage
contro l is it small two a mp Vari ac that
feed s tho inpu t of the final screen
supply . The abi lit y to control screen
vo ltage Id s me unload till' fina l without
the sc r ee n cur rcn t r is in g to an
u na cce p tabl e le ve l . A ll kn o bs a n­
Daka W ,1re (Cullins] . TIll' tu rn 's cou nte rs
art' Ja llll' s Millen a nd were acqul n-d
severa l yl'ars i1!!;0 new in the box. TIll'
mete r s Me Wl's t in g ho u sl' in RC A C,lSI'S

from ,1 long forg ot ten RCA b roadcast
tra nsm itt e r an d have been o n m y she lf
fo r abou t In yea rs . There a rt ' seven
meters on the final . There is ,1 g r td
cur ren t. scr een cur ren t, hi g h volt age,
ca th od e cu rr en t, filament volta fW and
tw o rnnt crs to moni to r ea ch modulator
tube 's ca thode current. As most of yo u

22

know , yo u d o n ' t ju st decide one day to
bu ild a transmitter and gil ho rne and
gct s ta r ted.ft takes a Ilm g lime toacquire
a ll the paris Il I' Ct' SS,u y fo r construc t ion.
I have m.my Ir tcnds to th ank fo r their
gene rosity and advice.

The pi netwo rk consists of su rp lus
cera mic form s wound with n u m be r III
and num ber 12 en.unol insula ted w in­
for If,O, KO and 40 meters. The in ducto r
for 20, 15 an d 10 me ters is wound from
I / R inch copper tubing. Tu n ing and
ll>ddin g b accom pli shed wi th vacu um
vanablcs . The pl.lt l' choke is w ound O il

iI teflon fo r m and is mou n tud
hori v:ontally . Th e p i n etwork wi ll COVl' r
10 through If,Ometers and is vNy l'.lSY
10 tune. The 4-1000 uses ,111 a ir sockl' t
and ch im ne y w ith a fa n mounted ill the
side o f the bottom d Mssis . As ca n be
S t'1;'1l from th e ptcture t he fi n a l is
com pletely enclosed a nd should be RF
proof. I r ,1I1 into nru - problem w ith the
vac u u m variables Ih,1I took ,1 unique
sol u t io n. T Ill' sh a fts were 1/ 2 inch
Ins tead of the usua l 1/ 4 inch d tnmctcr.
So me times you ge t lucky. The outs ide
d iameter of the turn s cou nter shaft s
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Top vie w of sp eech a mplifie r s howi ng powe r s u pp ly on right a nd 6IJ4G tri od es
on left .

were a 1/ 2 inch ,1S well. Sin ce the sha fts
were onl y abo ut 3 / ~ of an inch a pa rt
there wa s no room for a ronvcn tlonnl
coup ler sch eme. They a re connected
using 1/ 2 in ch insid e di ameter clear
pla stic host' which is cla m pe d on to tho
shafts with sta nda rd host, cla mps. This
works g reat a nd the flt'xihi lily o f the
hose allows for smooth tu n in g. I s ta rted
with a very nice antenn a ch a nge- ov e r
rcl.1Y hu t los t the co il due to a vol tage
mistake on my part. I ended up putting
J Leach doublepole. double throw rela y
in a cast a lu min um box . Some work
wi th a cha ssi s pu nch a nd d rill press
mounted the requi red three 50-239
connector s and term inal s tr ip fo r th e
coil voltage. TIll' co n tac ts are wtrcd in
para llel so as to double th e curren t
capac ity . Th e co il b 120 vo lts .1IlU is
perfect fo r tlu- pu rpose Intend ed . Th e
antenna connects to till' cha nge-ove r
n-lay. One sid e of the relay ou tp u t is
connected to thl' fina l .1I1U the o th er to
one of fou r 50 -239 connect ors on the
fina l cab inet . There a re con nec tors fo r

A M inp ut, SSIJ input , in p u t fro m thl'
anten na rela y and receiver output w hen
ru nni ng AM.

All sw itch ing is done int l' rn,llly by
one of th ree 12 vo lt rel ays.
T he Pow e r S u p p ly

Wh ere d oes one get tra nsformers for
.1 tr ansmi tter th is size? For tunately m y
goo d frie nd Tom Ha nd , W4WDS, is
ret ired and w ind s tra nsforme rs as a
sideline. Afte r di scu ssing my IWt'd s with
h im h e beg a n w o rk o n a ll t he
t r an s torme rs needed . The pla te
transfor mer is 2411 vo lts in p ut a nd wi ll
d c l tvc r 3500 vo lts DC ou th e lo w
p rim ary tap. Th ere <He rap s u p to 5500
vo lts a t 2 ,)mrs. This baby will rUWt'r
any th ing one is likel y to build . Rectifiers
had origina lly int end ed 10 be ~72A

mercu ry types b ut there was not en ough
roo m to U St' thorn. ln s teed diod es ar e
used in ,111<1 1(wave conftg ur.u io n using
chok e inp u t an d a sing le 16 mFd . 7S00
vo lt o il filled cap aci to r. All wiring is
d o ne wit h 40,000 vo lt insu la tion high
V(,11,1);t' w ire . Th e b leeder co nsists of

23



T op of RF d eck showi ng pi network w h ich includ es ban d s witc h, vacu u m
variabl es and i nducto r co ils.

four 100,000 ohm , 100 watt n-s is to r-, in
ser tcs p.uilllt,j w hich ~ives ]oO,oon ohms
at 400 watt s . Mo st ( I f t ilt' sma t ter
t ransformers fo r bia s slIp p lit>s, son-en
sup p lies, speech amp, et c wen ' either
donated by friends or came from m y
years of hO<Hd i n ~ parts . I sh udd er t tl
th in k of th e cos t \If buildi n g t h is
tran smitter if all the parts hilt! to be
purcha sed IH' W .

The Scree n Su pplies
Two screen supplies are needed since

4- IOIlO's an' totrod cs . Tr iod es d o no t
need screen s upplies but a n- much
ha rd er to d r-ive. As previou sl y s tated
th e C I.1SS C fina l us es ·20() volts o n till'

screen in C lass C an d -65 in C lo1SS A B2.
Screen cu rr e nt fo r th e final in Class C is
140 m A and toO mil. in C lass A A2 for
th.. modulator. TIll' relntl vel y low cur­
rent needed for the scn'l'n .~ Facilitated
finding suitable pOWN tran sfo rmers .
Both su pp lil's U!"l' so lid s ta te n-c t lflers
s tn ce thl'y will bl' kl'yl'd rm w ith the
high vo ltagt' supp ly and m u st furn ish
i rn me dia te volta g c. O ne w ill be
moun ted lu-h ind the final an d Iht' other
behind the mod ula to r.
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Th e Modulato r
As ] had ~n'at respect for Tim 's knuwl­

l'd gl' about 4-100tl' s , I had decldcd In
run tilt' modulator in Cl,lSS AI'l2 ra the r
th a n A HI. In AB2 tu lw s d ra w g rid
current a nd ill AB11hey d o 001. !I. speec h
arnpllficr for AB2 is il bi t mon- co m plex
than a simp le voltage ampl i fier fo r AB1.

The mod u la to r tubes sit on a 13 X 17
Ch,lssis using Rima e ai r ~ysll' ll1 soc kets
and c h im neys . 'lh e Hlamen t
transformers deliver 7-1/2 vo lts at 30
amp~ although the book on ly ca lls for
21 olmps on each filament . They wen'
al so custom wound by To m 11<1 l1 d ,
W4WDS . ] u s e d two filarr u- n!
tra nsformer s so that Pilch tube's cathode
c u r r e n t co u ld be mo nitorud
ind epen dently by tlilt' uf two meters on
the fro n t panel . A b i.1S su p p ly for the
tu bes is mounted rm till' uudor s td o o f
the cha ssi s . ny connec fing the in p ut o f
the bias su p p ly transformer to the 7-1/
2 vo lt filam ent voltage of nne of tho 4·
1000's the o utput vo l t il ~ l' rectified an d
filtered will be the rcquin-d -oSvo lts.

The d river tran s fo rm e r is .1 1~ 1l

mounted on the mod u la tor Ch.1SSis. !I.
IIC-610 driver is t1st'd II I Ct H Iplo the 6H4G



Und er side of I<F deck s h nw inggrid circ u it, relays, bi a s su pp ly a nd 12 vol t su p p ly
for rela y mil vo ltage.

plates to till' gr ids ( I f the 4~1(JOO's. These
are vl' ry good dri ver s and there a re s till
some sp,l rt'Slin the su rp lus market trom
World War II. The 3S0 vu lts fo r till'
plate s of the 6B4G d river tu bes is fed
into the p Tl1l1 ary center tap o f th is
transformer through a sh ielded ca ble
that run s from the speech ,lInr Ufier.
Audio is also fud th ro ugh sh lc lded
cables termi nat ed with KCA plugs. The
modulation tr ansformer Is ,I 1500 wa t t
unit that was a bo wound by W4 WDS.lt
is cou pled to the modu lation reactor
usin g 4 m Fd oil filled m ps. This kee ps
UC (1ft the St'l'lJlldary of the modulation
transformer a nd impro ves frequency
resplln sl' , Th is is tilt' met hod used in
bioadcast traus nu n c rs .
The Sp eech A mpli fie r

The speech amplifil'f ha d to be cblc to
deliver ap p rox lmntely h watts to d r -i ve
the g rids o f the 4~HlOO ' s , This meant
that it would be a bit mort' complicated
than building ,1 vo lt,1gt, amp lifier fora
mo d ulat or runnin g in C l,lSS A BI.
Fortunately I had built suc h a speech
ampl ifier fo r my 813 tran smi tter bac k in
1989 and w a s Ia milia r wi t h its
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co ns truc tion . Thi s speech aruplificr W,l S
dt'signt'd by Jim Ta ylor, W4I'NM .

The microphone ampfifir-r USl'S om­
ha lf o f a 12AX7, The pla ll' to grid
Clltlp ling o f the t w o sec ti o ns is
accom plished with ,1 .1 mFd capnr-itor
and ,1 5011 Ka ud io ta per pllt . Till' p lnteof
the sec ond 12AX7 sec tion feeds uuv (If
the ca thodes o f a hA L5 whi ch functions
,1S ,1 Sl' lil'S limiter. Th is is also coupled
with ,1 , I m Fd cap . The pla te vonegc o t
tilt' flALS Is com roltcd w ith a lOOK po l.
Th e sec on d cathode of the hA LS is
co up let! to .111 audio bandpass filtl' r wit h
.1,1 m Fd C<lP, The bandpass filter con­
s ists of two 3.5 Henry cho kes and 5
sttvor mica s. Th is l'ffl'ct ivt'ly limits the
aud io frequenc y at 100 tll 3500 cycles.
Th e second filter is coupled to a 250 K
pot that acts as a mod ula tion co ntrol.
Thi s fl'l'ds the grid o f ,I tiC4 . The pla te of
the 6C4 feed s the primary (If a 2:1 sing lt'
plat e 10 p ush -p u ll gri d intt'r stagl'
tra nsformer. Each leg of the tran s for mer
seconda ry is fed in tn a 12AU7 grid . The
12AU7 pla tes feed an other pu sh-pu ll
pla te to pu s h-p u ll g r id au dio
t ran s foTllll' r . The secun da ry of th is

l'unli nul'd nl':\:.1PdKI'



Vie w o f power su p p ly ins la lled in ca bi net. T he tran sf o rmer in Ihe u pper left
co rner is th e modul a tion rea ctor.

transformer ft,t'<b the ~r ids o f thL' 6B-IG
tr iode d river tubes. ThL' platl's of the
6 B4G's d rive the ~rids o f th e 4·1 000·s
th rough a BC· fdO d river tra nsformer
mounted on till' mod ulat o r ch assis .
Sinn ' the d nvcr tr an sfor mer is no t on
the speec h a m p d l.'lss is it was nl.'cessilry
to feed tl1l.' 13 + fo r the fiB4G plates from
the speech amp to the cen ter tap of till'
d river transformer on thl' mod ula to r
cbass!s. Thi s is nccompttshed w it h
sh ielded ca b le term ina ted w ith RCA
p lugs. The 6134(; triodes are bia sed using
a 750 ohm , 20 wat t re sist o r.

The speec h ,lln p has a po wt'r s u pp ly
that de livers 350 vo lIs. Tho voltagesta rts
at the d ri ver tubes a nd is lo we red
though a VUltolgt' d iv id e r chain ba ck
throu gh enrh tube. By the tim e th e
vo1!agt' reaches the 12AX7 it ha s been
low ered to 911 v o lt s. T h is s peec h
ampllfior a lso wo rks ver y well to d rive
tr iod e mod ulat or tubes. There is a blan k
spo t on till' fro nt of till' am p lifit' r for .1

VU rueter w hen [ fi n d one that i s
suitable.

,.

T h e Control C irc ui try
The part of homebrew transm it ters

th at is se ld o m seen drawn ou l in
d i,lgf<l m form is till' co n tro l ci rcu itry .
S inn' t h is ci rc u itry va ries fr om
transmitt er to tra nsmitter few people
bother to d ocument it. The o ld scyt ng
abou t t ra nsmitter co ntrol ci rcuitry is
tha t one needs 10 d ecid e what needs 10
be done an d in w ha t o rde r. I took a
somew hat ditferent approach and d rew
m y co ntro l ci rcu it ry in sc he ma tic fo rm
before s ta r t i n~ the- ac tu al wo rk.

The co n tro l ci rcu it fo r t he 4-](JOO
tra nsm itte r uses a double pole s ing le
throw relay wit h a 12U volt co il to tu rn
0 11 the low vo ltage . Th is is activa ted by
a togg ll' sw itch o n till' fro nt p.incl. Thi s
rela y turns u n an Agas tat tim in g relay
that is se t for I secon d. Once this relay
times ou l it close» an other 120 vo lt col l
relay that shorts out the lie -ow heate r
element resisto r w hich is in SN it'S with
th e 4-1000 Hl.nuents. Th is s te p-s ta rts
the tube filaments with about 3 volts
and up to 7- 1/2 volts when the rel ay
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Rear of co n tro l d eck sh o wing Agaslal tim in g re lay o n le ft , low voltag e rela y, s te p­
start re la y and p late re lay. T he co ne sha pe d ce ra mic d evi ce in rear is th e st ep-s tart
resi st or.

closes . 'l'his is in tended to p rotect the
filamen ts of very expensi ve a nd increas­
ingly hard 10 find tubes .

A 24 vo lt, 11 p in Od,ll p lug in relay is
used fOT push- to-ta lk. Thi s ,lc t i va tes the
plate rela y, pu sh hll,l l" .exci tN h 'yin g,
receiver muting, antenna change -over
rela y. 120 volts is run throu gh so me of
the contacts dvpvndi ng on swi tchi ng
needs. All sc ree n s up p ly vu lt,1geis ta ken
off one lq; of the sec onda ry o f the pla te
relay. Th e tra nsmitter uses 240 vo lts so
it is l'a sy to just use OOt' It'g o f the 240
voltage and g rou nd. A nov el approa ch
to tu ning voltoge is accomplished with
,1 20 ,11ll p s ing le pole d ouble th row
togglt' switch wit h renter off. when the
switch is in Ihe up posit ion it connects
one of the 240 volt legs. Thi s ,1110ws fu ll
volt age to Ilow IIl th l' pl dte tr.msf or mcr.
When it Is in the center it is in tilt' off
pos iti on a n d I ' V l' 1l thou gh th e

tra ns mitter ca n he keyed . there will he
no 0 +. Th is is vNy ha nd y when tuning
till' ex citer, i1di us ling g rid curren t, etc.
when the swi tch is in thedow n po silio n
it sw itc hes in the m-utralIr-g of the 240
volt s w hich is on the cbassls . Th is puts
120 vu lts on the p lat e tra nsformer an d
,l 1l0WS tune-up ot ha lf voltage.

There a rc 4 lo ggll' s w itches on th e
fro n t panel. In addi tion ttl tilt' 2 that
were p re viously described there is ,1

key ing tog file and il lockout toggl t,.
Ther e is ,1 20 a illp b rooke r to Iu rn on th e
o p t'r ,ll ing vo lt'lgl' and two fu ses to
p ro tect tilt' transmi tt er . Th ere are also
fuses o n :; 0111\' of tbv in di vi d ua !
com poru-nt s . A 300 'l o ll AC mete r
monitors the in com ing line '1o ltilge. Two
lMgt' g rl'l' n and red pilot lig h ts bo ugh t
fro m Mendelson's during tIlt' Day ton
Ha m ven fi on fini sh out th e fron t panel .
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Figure 1. Wil h th e h el p of Rob Flor y, K2W I (on the lef tl a nd h is bu d d ies Martf n
RolPP a nd Mike Ras swe fler th e she lter wa s successfu lly pu t up in d ryd uc k . This
was no s ma ll task. Not e the 41(4s under the sh e lter.

Remember . thi s s h e lte r ta ke s us
squarely ba r- k to 11,l52. TIll' paint insid e
the d oor (p ros umabl v not ex posed 10

wea ther) is an e~~s lwll dark olive g reen.
The ext erior o f the shel ter is nnw ,1 flat ,
nlln -rdll'Cti n~ Ii~h t l'r o live. So much
for till' Horne Ik pn t p a rI of Iht' [oh . It is
~o ing tomake thl' electro nic reh ab look
easy.
Some O peeatlo na l Detatl s

Because the G RC-26A was d esig ned
for reli abl e sh l1T l- r<ln~l' communicat ion
(100 to 200 m i II's o r so ), Sp,lCl' divers! ty
recept ion wilsl'mplnyt'd whe-npossib le.
TIll'ad vantages of this kind o f reception
are best reali ....ed w ith widely se pa ra ted
antennas. The w h ip antenna s mo unted
on Ihl' 5- 09 sh elter ,,111'1d o the trick , b UI
the SE' I w as also sup plied w ith (, A U­
155A/ U mast s co ns isti ng o f 5 fool lon~

sect ions lotal in~ 40 feet eac h w hen fitted
logl'l lwr. These WN l' used 10 su p po rt
doublet a n tennas w IWIl the sys tem W,lS

33

de p loyed in fixed or semi-fixed opera­
tion . Th ree ma sts wen ' used for fro­
q uencies lip 10 about q Mll z, a nd on ly
two were needed fo r shorte r a ntenna s
a t hi ~h l'r f r t' tJlH'n d t' s . T'herefor e,

ass u m in g two mast s Pvr doublet
antenna . Ihl,ft' a ft' t'llo tl~h m as t SI'ct ions
fo r two recct v tng and o m' transmitti n~

d ou blet . The n-commonded location fo r
ea ch d oublet was 450 (1' ('1 frnm the
s he lter in np pos it c d irections, thu s
SI'p,1T.l ling both antenna s lip 10 900 feet.

With till' lu xu ry o f this kind of antenna
hl,jgh l and sepa ra tion (and wit h tbv
Ill'lp of the Keuffel and Esser Type 5(iOO
] /2 Clllllp,l SS supplied as pMI of 1111;'
G RC·2I1A) even ,1 ximph- pair of di po li's
ca n d o a g n',l l ;(lb.

Th us the twi n ]{ -3HH receivers s ho u ld
han' no excuse for not ca p tu ring enough
s iKna l fo r the sys tem to pnll"I'SS rt'l i,lb ly .
Ah, but thoro is a p roblem. A("nl rd i ll~

to Teeters (Ref. I ), t ill' 5 IJ-("), dl's igrll'd

co n tinued on ne xt pol fo\l.'
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Figu re 2, C V· 182JG RC·2 6A Freq ue ncy S h ift Conv erter. T ogether with Its pow t> r
supp ly tbel owj th e rr· 712JGRC2&, th ey weigh 140 pound",

forties if the designers ,l rnung us were
loden 'lop .1SI.lb lt.', full y sh iel d ed, oven­
controlled, self powered VI'O wi th f 5K
capabi lily, inel uJ ing an internal off!>t.'1
calibra tor, uw O-:lQ is whal we woul d
come up with ,

The uni t is t.'S~'nti,lIly a twu ~ tdge

VFO:a f>5J7 oscillator and a bAG7 bufft.'r
amplifier, The FSK fun cti on is dchit.' \'t.'d
with oJ truumor capacito r co ntr olled by
a bUb, The 65J7 oscil la tor (,fft>rs two
ranges: 2 to 3.5, an d 3.5 to t> Mil l., Th t'
buffer wI.rks s traigh t th wugh. Sh id J ing
Inside is l' ldt'nsivt.' an d hea vy . Tuning
charts nldkl' tilt' adjust men t profl' ~s

t' ,l Sy , but ,1ft' no substi tu te for dln-rt
cnlibraliun . ltow iii the Be -hI ll fed? 'lln­
0 -) 9 h.1S ,I vccy irnpresst vc Type N
conn ector 0 11 til(' fron t pane l. A l't>.lX
11;',1d gOl's fro m there to a less imp ressive
2 p in ba na n a p lu g (containing .1
co upling C,' p,H: itu r) w h ich plug s in tu
the erystd l suc kd of the dppwp Ti,lIl'
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luning u ni t in the Be -t> lll l t. TIlt.' lu ning
unil is se t 10 "Cry stal", an d tha t's it.
Thus the frequt.'n cy stdb ility of the
systc m re lies e nfl rcl y on tht.'0-39, and
nul at dll on th e BC·blO. I ha ve nut yet
fo u nd ,my J ,lld on t jw rated st,lb ili ty of
th\' 0-3Q . It is r-lea r th ., t luning up un
Irequency is tirne cons u m ing. It was
{ur t her co mp flca ted ,II the h igh e r
frequencies by having to set the sh ift at
425 or 212.5 cycles. depending on the
m u lt ip lication in the BC-h Io,An d d o n ' t
f(lq~t.'I th e req u ired adjus tment of the
HC-1l3Y ,ln ll'n ll,l tu ner w he n us ing the
17 foot w hip . Pre-t uning ,1I1J luggi ng
the seu tngs 110 dn ubt helpvd . But
operators m ust h.lYt., dl'v l'l ll ~wd their
ow n shortc uts, w hich su rely lead 10
re p a i r ca lls. C h uck St wL il' r's
recollect io ns (w h ich I ha ve pos ted o n
the wl'bsi te) recoun t hi s h.wing tu und o
the d amage C,l USt'J by It.'ss tec hnica l
ope r.nors .

co n lin u..d o n n.. , 1r~g"



Figu re 3. Th e O·3',W)ITRA· 7 Frequency Sh if t Excit er. 11 weig hs in at 1251 bs.

3. Th I" C· 80fllG RC· 26A Radio Telet y pe­
w rite r Co n tro l

TIlt' ma nua l describes thi s th i rd u n it
as the "con trol center" of till' en tire
system (Figure 4 ). It is a litt le S1l1.111l'T
tha n the O~39 oscitla tor, much lig ht e r in
weigh t, and is mounted (In till' shelf
above till' opl'rat ing hench . lt is .1

swltchin g ce n ter that enab les t he
operato r tn <1 s!'i,l;n t hc send a nd receive
fu nctio n to either (If the two telep rin ter s.
It also select s till' fu nction (If the tape
porfora to r: send , receive. o r p unch tape
loca lly . A 1<)56 M WO (Mod ifica tion
Work O rder) added a sw itc h ing circ u it
" to p revent tIll' RF coil s in the R-3HH /
URR Receiv ers fro m h u rn in g out d u ri ng
CoW hrea k-in operat ion ". 1wonder how
tha t prob lem made it sel f known! C· W
brea k-in ca n no t have hi-en i\ Iroqucntly
used mode, if it took untiI \9 50 tn solve
the problem. Another item tha t wor ks
wi th thl'C-HllH Contro l is Ihl' AN / G RA­
14 Radi o St' t Con tro l. Th is is moun ted
on the wa ll ,lbll\'l' ,he 0P l'Til t in ,l; dl'sk. It

3.

is used 10 connec t the G Re-2oA with
remote telep rin te rs via sp ira l fou r o r
twisted pai r wi re . Bo th of thes e un its
wi ll be d escribed mort' fu lly w hen w r­
exam ine the RTT In nctlon o f till' systl'm .
More o n th e Evo lu ti on

As tlll' G RC-2f> st>ril's evol ved , it never
reall y ch,l ngt'd its missi on : p ro vid ing
mo bi le an d se mi- Hxcd RTT
com m un ica tions. w ith ancillary AMand
CW funct io ns. The ·B , ~C, and -D mod els
sim p ly used upda ted versions o f the
sa me ba sic hardwa re. T Ill' BC·o lO
nomenclature changed to T·213 / G I{C­
21'1, hu t it was still th e sa me tra ns mi tter.
Funda mental changes ca rne la ter with
th e a rnval of s ingk sid eba nd a nd th e
GR C· IOf> system. Even th is la ter system
relied for iI t j mv on RTT a s an essen tia l
mod e .

A cha rt was p ro vid l,J tha t de-rrtbes
the ba aic co r nm un icattons hard wa re
fro m the ea rl y SC U· 197 forward , an d
till' vehtctes th a t ca rrled tlw systems.
Th!s cha rt om its some of th e fine poin ts,



Hgure4. T he C-808/G RC-26A Rad le Tele ty pew ri te r Co n trol. T he manua l d escribes
th is un it as th e 'Co nt ro l Ce n te r' of th e e n ti re sys tem.

Including the a irc ra ft monitorin g func­
tion in th\, SC R-197, a nd thechange s in
telepri nters as they e volved . Mo re in­
to r ma ti on o n th " tele rype
con ftg u re uons. a nd the fu nc tion ing of
the integrated system willbe provid ed
in a later art icle.
Tht> Truck s

Permit me a brief d j ); rcs~ jon off th e
subjoc t of AM vtn tagc radi o, and onto
ano ther p l,lyer in tr n ~Mga. No te in the
d raw in g o n the h orn e r agt· of th o
wt'!'lsite, an d in P.HI l of th is a rticle, the
shelter is show n mounted o n a truc k.
TIll' t ruck sho w n is the CCK W, of w ort d
War II vtntege. It ha s the so ft ro un ded
lint's consis ten t w it h auto d esi gn o f th "
immedia te pa'w,1T period , and w as in­
deed a m i Iitarized ,l d ,lptation of ,1 civil­
ian mod el by G MC. II is t' ilsily iden ti­
fied by the ga s ta nk on the righ t h an d
side, a nd b y th e distt nctt vo bullet­
sha ped lwad li);h ts moun ted on t he
fen ders. For a bette r loo k .1 1 the CC KW
carrying the SRC-3IJIJ, M'l' www.arc-
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5.cn m j g rl'26<1 j sys tem j sa _399 .1'1 tm .
O ver 500, 00 0 of thl' St' t ru ck s wert;'
ruauu fa ct ue e d throu gh 19 45, a n d
remained in USt' by till' Army until 1':156.
The CC KW was It'll' t ru ck tba t ran th e
fam ous Red B<l l! Express late in IlJ44
s u p p lyi ng th e Allicd a d vance in to
Ge rma ny after D-D,l y. It hod a manua l
t ran sm iss ion , and a to p speed uf 45
M PH. Fro m 1950 to 1955, GMC supp lied
the Ar my w ith its S Ul'Cl'SMH; IIw M2 11.
The M2 1[ W,lS rated for a lop sp eed 01
53 MP H and ha d an outom a t tc
transm iss ion . Either vch tclc wou ld hav e
ea rned tl'll' AN j r.RC-26A. In thr mid
50's the A rmy sta rted bu yi ng th e Reo
M35. They wen' r a lll'd the "deuce an d a
half" , mean ing that thei r ma ximum
pa y load o ver roug h ter-rain w as 5,000
p o u n d s . O ve r s m o o t h ro a d s , the
max im u m w as Io,nnn pound s. At abou t
5,300 pound s (les s sho ring ), 11ll' G I{C­
20(") a nd till' sli gh tly l igh tN SCR·3~~

were well w it hin th is t ruc k's ca pa city.
The Sil l' o f t l'll' S-61.l sh el ter a nd it

n m ti n u ...d nn ne d ra~l'
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A recent pholo of Fred Pfannen schm td , WO ZZS, in h is v in t,lge' ham shack. T h..
t ransmitter in front o f h im Is an lIT· 9 h e p urchased used in 1956, Above the flT­
q is 01 G lobe 65-A and a n NC-)73. Mo re lin th e II T-" bel ow.

I bUUKhl till' liT· 1;I about .l yt' .H ilft l' r
J ~ll t m y ham radio lin'ns,' in lY55. It
had lll'IOll~,'J 10!>, 'v t' r.ll ham s in Pueblo
i ncl ud i n~ Do n Midd leton, WONlT no w
SK, and m y sec o nd cousin, Dr. )d f
Farilbdu~h fo rme r K0DCS. There were
a Iew ha ms w ho owned il before Don
and Jd l, bu t their id t'n lil y is u nk no w n
10 rnc. I used th e H I -q from 1956 to
about the mid Mh w hen I bought a
Hea th HW · 12, 75 rue ter tra nsceiver,

Th e I IT-9 tr ansmit ter IIS,'S a 6 LIi
osctlla tur, 6L6 dou bler Int oan M1-1 final .
Th e aud io sec tton li St'S .1 ,.,S17 speech
am p and a 6)5 audio ,Im p which d r ives
4 6 L6 ' s in pu s h -p ull p a ra ll e l fo r
modula tors.

TIll' I IT-I;I had bee-n in stor...gv in m y
Dad's old chic ken house fmm 1Y65 un til
abo ut Ap ril of 20(11 w hen I d u g it o UI,
d,·am...[ Ih.· rust uff dnd d id a lot of
dt'ilni n~ a nd pdinting . D id nut paint o r
try to m,.d ify the fru nt panel. JU!>I

c lea ued it u p an d w .1Xt,d it. The
no mencla ture W,IS in rrdly good sha pe .
Of co u rse . I ha d to l"t'pl,K,' all the filt,'r
C,lp<lcitors a nd reworked some o f the
wiring w here mudifications had been
done. The {'ngr.n- l'd sign in the middle
of tht' front panel co vers up .1 meter
hole I cu t yt'<lfS dgO to inst all d meter fur
mod ulation muni to ri ng . Abo a red
t rans mtt pi lo t li gh t was a d ded by
someone jus t to thl;' u p pt' r ri~ht from
the rA PLAT E meter. To th e best of m y
knu w tt'dgt" a ll till" knobs "'I" ur i~in .t1

excep t fur the band s witc h knob in the
middle If an y re,ldt'rs know w he re I
ca n buy or other wise acquire ,111o rigi nal
b.w d s witc h kno b, p ll'.lSI· e-mal l me .11
w()n:s@jullo.co m. M'lny thiln ks lo Kl'i lh,
K0 KE for dtm.ltin~ dn 8 14 fina l tube.

A n in teresting Illll,·... and talkabouta
coi ncidence. on Au~ust M, 11150 I worked
WOAGU, Gene Wo rth on 3SW kc AM
in Pueblo. As noted in m y log book,

foo t i n o~d 00 polg~ 3 1



Mystery Device
A good frien d o f mine pid'l'J up th i ~ device recentl y at a hamfcs t a nd asked me

what it wa s. I have neve r seen .,ny lhing Iik.., it . lam guessing th.u it is ,1 cod l' burst
keyer o f M inH' !'Oo r L Doesn't look tn bv {If US rna rrufact ure, Fwrh.lps Ilr it ish ?

Wh,,! do yu u th in k th is is ??? Till' u n it on thl' right encodes It'IIN S and p u nches
them into ta pe. TIlt' unit on till' Id l l\.\s .1 wind up motor and read s till' hn lt' s .md
c10St's n llll.K ts to ? key a xmtt r ?

Anyone know more abou t this ?
Michael C res toh l, WI Re, 76 Etha n Alle n Park wa y, Un it 2, Burli ng ton, VT 05401.
mc@sover.ll l' l
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Military Radio Equipment Auction
01a large prvate coIlec1ion (20tH pieces) otMl l~ary radios

and other military eeceoec equipment. 1930's · 1960's
Fnday attemoon. P.Aarch 22. 2002. as pM 01the
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Shera ton Cbartoue Airport Hotel, Chartone. NC
\-85@8Xil33. The Billy Graham Pi1I1Iway
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