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Thomas Poin t Lig h thouse as we approached by boat . "h at o liy P'IU! ClHIrS O Il ,

WAJV/ B

Joe Fell, WA3G M S, p repares to throw the s witches to p u t K3 l on the aif./' Ill" " "y
Dave Wenger , KJZRF

betwe en the two Iccb reaktng rockpiles to
either shit' o f the light house . It wa s
suspend ed from the Ilag sta ff next to the
beacon abo ut 50 fee t abo ve the wa terl ine .
We anchored the ends wi th jugs fu ll o f
water, lied with rope to the wires, and
placed by hand on the pi ll'S o f rocks.

3

Activating T he Stat io n
It wa s an abso lu tely exh lla ra ting fee ling

to be on th is won derful old structu re in
the first pla ce. As far as we have bee n abl e
10 d eter m ine, civi lian s have never bee n
a llowed to stay on board fur any length o f
time .The re definitely has never been any

co ntinued o n p ege 40
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Fro m th e late '40', until the p res ent
t im e the 0-104 h as be en t h e most
popubr mi crophon e a mong st h am s.

"My fin di ngs and observations on
getting the most performance o u t of th e
0 -104 .

"A description of a sim p ll' modifica
tio n to extend ba ss r" sponM'that almost
pro vides ,10 N Equalizer in the m ic ba se".
"The fi na l se ct io n is co m p o se d of
reference no tes a nd repai r information .
Th e lJ·104 So u nd

The koy tu the D-l 04 soun d is clea rly
Sl'l'n by ob servin g th e responsl' curve of
Figu re. 1. The rts ing charactvr is tics from
abou t SOO Hz wit h .1 b ig peak at 3 kH z
and ra p id d ec rea se thereafter, The
response at tht, lo w end, .1S discu ssed
below, d epend s on the crysta l element
load imped ance.

5

G ood Bass Response Re
q u ir e s H igh Load Im pe d 
a nce

Through thl' years m.toy
hav e cxpe r te nced poor
results w hen try in g to use
th e 0 -104 to d rive lo w
Im pe da nce inp u ts , in
pa rt icu la r t ran sce tv cr
in puts w hich arc arou nd f, ()(}

oh m im peda nce . Thi s 1.1C(..

of perfor mance fo r th is ta sk
is common k nowled ge. In
fact As tatic's a m p lif ied mil'
b a s e wa s d e v e lo p e d to
address tha t need in the CO
ma rket . N umero us ci rc u its
ha ve been p u blis hed for
a ctive im pedance
tra nsforma ti on u sing
MFETs et c. Mdny of them
use a HXl K ohm res ist o r in
th e in p u t. Thi s lea d s one to
believe toOKohms is a good
va lu e 10 USl ' , and Ind eed it
is , if yo u arc not concer ned
abou t lo ws below abou t SOO
Hz . T1w ASt.l l ic stock .101

pli fled e ll mic has .l mea 
surcd cu t off uf abou t 30()

Hz .
A sea rch of lit era ture rt'gdTdi ng the

propl' r I,Md im ped ance for the crysta l
ca r t r id ge is s.um rnari z ed b y the
fo llowing :

A quote from, W. F. Soules , W8HCW,
Electro-voice lnc., <Q5T, Janua ry , 19.58,
pg. 30 ); " With a crystal microphone, the
bass respunse is gun'mt,t by the val ue of
the ~rid resistor in the first s tage. An
input rt'Sistnr of l OOKwill limito r" rollo ff"
,II abo ut StXl cycles, 5tIOK at about 250
cycles, and .1 I nll' gnhm w ttt cx tend the
rt'SIl{lll:>t' to abou t 100 cycles.".

ln tc rcs tlng ly, he re isa com pa nson o f
typ ica l catalog spt·ci fic.l t ions b ut with
the la pse of -II interven ing yea rs .

H,lf\'l"y Rad io, 1959; Irnp e t t0 5 ml'g
ohms Response '" 30·7,000 cps ris ing
5OO--I,(XlO cps
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Figure 1. 0 ·104 crysta l el em en t a u d io response. Showing typica l s h ape a nd h o w
lo w e nd is affected by load res ista nces betwee n 4 meg ohms an d 100 k ohms.

Ama teur Electronic Supply, Summer,
ZOllO; lmp » H igh 2 Response e 300
7500 Hz rising 500-4,000 HI.

Icond ucted myown roughexpe riments
usi ng an aud io signal generator in to a
qua lity rt'sponst' head set taped to the 0 
104 head an d observing the ou tput. (An
amplifier w ilh 6 megohm in put was used
to amplify the element outpu t.) With the
[imitation s of setup we ll in mi nd, it con
firmed the response curve wa s ns above
exce ptmy high s were almo st gone above
5 kl lz. In addition the low end (csponS\.'
was very much a fu nction of crystal ca r
trid ge shunt res istance val ue . It is a sur
prisingly s t ri kin~ and si~n i fican t effe ct.
Ho wever tho mid and hig h frequen cy
rt'spn nse wa s mi n ima lly affec ted for load
va riations above abou t 50 k ohms.

There have been a few who knew the
truth a ll along. Tim " Tim Tro n" Smith ,
WA1H LR, east coast A M g u ru, has for
years p reached th e vi rtue of using ba re
D-104 crysta l e lements into mit' input
amps in Boat anchors with 5 Meg ohm
or grea ter gr id inp ut reststors.
Practi cal Impl em entat ion of a Hi gh
Inpu t Im pe da nce

Five Meg o hm inp u ts do indeed pro
d uce grea t so u nd ing audio with plenty
of low s an d a nice AM s ig na l. I ron-

•

tincly incorpora ted that in my trans
m uter a ud io ci rcu its . I a lso fou nd th at
this as well as ex tend! rig the mod u later
chain to Include lower frequency re
spouse. greatly increased my h um peob
lems. Destgu, wiring a nd layo ut prob
lem s appecH that th e o ld Boatanchor s
av oided by li mit ing low end respon se
to about 300 H7. . These hum problems
so me t imes r e q u fr e an in ord in a te
am o unt of work to resol ve . In ad dition ,
with that h ig h a n inp u t im ped an ce , the
60 Hz. e nvironment in my ba sement
shac k is high enoug h to cause a p rob
lem with just 4 fee l o f sh ield ed mil'
cab le on the floor , The simp le, s tra ight
forwa rd , solu tio n is to p utthe hig h im
pedance load together with a pre amp
right Insid e the shield ed mil' clement
enclosu re an d b ring out the sig nal at
mo re fo rg iving low im peda nce, an old
bu t graceful remed y.

Th e idea da w ned to install a 3.3 m('~

ohm res isto r in ser tes between m il'
cl em en t and the stoc k D-104 pream p.
Th e a mp will com pensate for loss o f
ga in and p ro duce a lo w im ped ance
ou tput. Th e h igh imped a nce load o n
the crystal ele men t wlllena ble respo nse
to 30 Hz on the low end wi th minimal
effect on m id or hig h en d audio. No w, if
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Figu re 2. Schemat ic of Astati c T-U G8 mi c s tand wi th the simp le WC3K
modificatio n to allow selection o f three bass re sponses .

an ad di tional resistor is p laced to sh un t
the c rys ta l e le me n t , t h e lo w e nd
response becomes a fun ctio n o f the
shu nt re s is to r 's val ue . (h ig he r
resi stance, more lows. ) Th is a llows one
to co n ven te n t ty se t lo w fre q ue ncy
f('sponSt' by chang ing the value of one
resi stance e le m e n t; a co n ve n ie n t
equalizer in the ba se of the U-104.
Th e WC3K 0·10 4 Bass Respon s e
Mod ifi cat ion Deta ils

Thi s modifica tion is very s imple and
a llows a clea r dem onstra tion o f the
e ffec ts of c r ys ta l ca r t rid ge load
Im pe d a n ce o n t he low frequenc y
response. I have modified seve ra l, each
with sligh t d ifferences, and have a rri ved
at this configura tion ,1S the most usabl e .
It cos ts about $5 fo r par ts tha t are
availab le a t yo u r loca l Radi o Sha ck.

Obtain a 0 -104 with a T-VG stand,
the 'T' mea ns it has a transisto r pre.lmp,
the 'G ' mea ns it ha s a ' g rip ' pu sh -to
talk (PIT) . (If you arc shop p ing for om'
at the ham fest, it ha s th e ad just men t

slo t o f the ny Ion ga in pot visi ble through
the 1/2 inch ho le in the bottom plat e.)
You ca n put a su pe rio r JFET pre,lm p
(Set' ER, Dec. 2000, pg 35, fo r W6VM! 's
circu it for a good star t.) and a ':.l vo lt
battery in the non amplt fled model, C
o r VC, with a litt le more work. In any
ca se th e p reamp is needed to act as ,1

h igh to low impeda nce trans forma tion
dev ice a nd to provide so me gain.

The modificat ion adds 3.3 meg ohms
(three, Rad io Sha ck, 10 meg ohm, 1/4
walt, re si s tors in pa ra llel ) in serie s
between the crys tal cartridge and the
p re amp . Thi s is physically done by
removing the bot to m p la te of the 0 · 104
sta nd (3 sc rews ). Viewing th e bo tto m
with the mic cord in th e dow n po si tion,
a green wire will be see n co n nec ted
between the right-m os t te rm inal (#3) o f
the 8 te rmina l strip a nd the lowe r righ t
co rne r o f the p reamp circui t board .
Open th is connectio n and solder th e
res istors in its p lace . With th is simp le
actio n, the crysta l car tr idge w ill now
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Figu re 3. Sche ma tics show ing th e d iffe re nce s in the Ast atic G and UG8 mic
stands. The sche ma tic of the amp lifier used in th e T (am plifi ed) models is a lso
shown.

crate in to high or low imp edances . The
'U ' e a n E-Rcontact capability, I thi nk it
is for 'Universa l' .
Th e My st erious E R Swi tch

A slide switc h in the base of 'U' m ic
stands has two posi tions labeled E and
R. (No Barry, I don' t think it sta nd s fo r
Electric Radio.)Thi s has been a m ystery
in curren t times. I can ' t remember my
source, but th is is the story that ma kes
sense if you trace the schema tic. During
the '70s the japa nese eB ci rcu its
switched from a relay to electronic PTT
as a way to elimina te complex ity, the
need for , an d cos t of the rela y, th us :

'R ' = Relay opera tion is pe rfo rmed by
grounding the red mlccable wir e during
rrr.

'E' '" Electronic switching operation is
performed by dosing the mic cable black
wire to the red wireduringPTT. No rmally
leave the switch in the R position for
Boatanchor ope ration. However if you
also add a ground jumper to the black
lead it will p revent accide ntally leaving
the ER switch in an unusable posi tion .

•

Schemat ics are provi ded by Asta tic
in the base of their rntcs but a re often
mi ssin g on s w a p mee t purcha ses .
Figur e 2 provides the schema tic for th e
mo st complex base, model T· UG8, and
Figure 3 shows th ose for the UG an d G
mod el bases as well as the litt le am plifier
used on th e T mode ls .
Repairi ng Used D·104 Mi crophones

The most like ly prob lem en counte red
with the 0 -104 {other than a weak 9 vo lt
ba tter y) is failure of e ither th e cable or
the push-to-talk (PIT) bar sw itch. There
ma y be no a ud io and I or the PITdoesn 't
work.
M ic Cord Repairs

Miccord sareoften the ca use of a lack
of outpu t. My experience has been tha t
it is al ways at the poi n t where the co rd
enters the sta nd base, in sp ite of the
sp ring desig ned to help thi s problem. If
you can live w ith a co rd shortened by 6
inches or so it is a s imple matte r just to
cut it off and rewi re it. There is a n ad
va ntage in sav ing the old co rd since it is
often of mo re soft ly springy material
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T he phot os o f the insid e o f an o ld D-l04 head s how the e lega n t s imp lid ly of the
crystal cartri dge. The sq ua re in th e mi d d le is th e Ro ch ell e sa lt crysta l block w it h
sa ndwiche d el ectrod es. It is s u p porte d by spots o f ad he sive s on th e mounting
d isk a t two diago nal co rners, T he fem ai ni ng di agona l co rn e rs are attac hed to a
meta l "I nverted T st irru p" wt th a post ,1 1t he ce n te r fo r att achme n l lo t he ce n te r of
the .lCouslic di aphra m. T he "wax like" ad hesi ve ca n be seen arou nd the small hole
,1 1 the ce n te r o f the Ih in a lum in um d ia phra m.

be jus l my perception and preference
for old things. (like m y hat, truck an d
XYL.) However the published specs
have cha nged a litt le o ver th e yea rs.
Unkie Bill's Cu re

If the m ic ou tpu t is hooked to th e
most sensitive sett in g o f your seopt.' o r
audioampand sho uting into it produces
a d e tec table o u lput no matter how
lim ited the audio response, it is probably
fixable. If it is dead -d ead -d ead after
inspection of the remaining ci rcuit path,
the cry sta l is p robably defunct.

Remove the mi c hea d by unscrewin g
the la rgl.' kn u rled n u l and unplugging
from the stand. Remo ve the fo u r SCfl' WS

hold ing the fro n l (sc reen) s ide to the
back side, and ca refu lly remove the
fron t. There is a black fab ric ci rcl e
backed by a 'fibe rglass looking ' blanket
that ma y stick 10 the e lemen t, ju sl ca re
full y remove it. This g ives access to a
large but Ira gtto aluminum d iaphragm

that is a ttached to a s m.'II1metal sta ke a t
the cen ter. This st ake cou p les the
acoustic v ih ra tions from the dtaphregm
to the crystal. The coupling adhesiv e is
a sma ll head of wax matcrt al . Clost'
inspec tion w it h a ma gnifier will
so me times rev eal that the wax isbroken
loose at the sta ke and is the problem.
Mechanical a nd / o r th ermal co nditions
are a likely cause.

Thi s wax ca n be rcbondcd hy ca ref u lly
me lting w ith a pencl l ty pe so lde ring
iron . A 15 wa tt Rad!u Shack iro n works.
Place the iro n in con tact wi th the lip
end of the ' meta l s ta k...• fo r .1 sho rt
secon d an d remove it. YOIl want it ho t
enoug h to just liq uefy the wa x at the
brea k po in t. I now U Sl' a horn e ligh t
dimmer to controlthe iron tem perature .
Start coo l a nd mov e u p in tem pe ra tu re .
If yo u ove r me lt and lose o r va po rize
tht· wax .• use a ma tch head size pullet of
bees wa x, or if yo u have a friend Iha t
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Fron t vtcw of the Twinplex. Th e fro n t pant'! an d ba seboa rd were bu ilt by Bruce
Vaughan, N R5Q. The head phones a re Bald wi ns wh ich Me h ig hly so ught a fter by
bui lders o f crysta l se ts a nd rcg ens because o f their sens it ivity a nd good aud io
qua lity ,

30' s was st'll ing the Docrle Twi np le x
kit, incl uding coils, for $3.00, and a n
addi tiona l $0.50 for the 19 tube. The
ev id ence sugges ts tha t even tho ug h the
19 twi n-tri ode wa s relea sed prior to the
53, it wa s tilt.' 53 tha t ma de it in to the
first "Twi np lex".

Acco rdi ng to " 7UYears of R" d io Tubes
and Valves" by John W. Sto kes, the type
19 was released (by Sylvania) early in
1933, a nd ap peared in " New T ube
Announcemen ts ", Rddi o Cra ft, Jdn .'33,
pg. 398. TIll' 19, "the first of the so-ca lled
' twt n-tr todes '...was..."intended fo r C lass
B o u tput s ta ge use" . Tht' 19 tube is
available in bot h ST12 and 1'9 ou tlines.
The oc tal equivalent o f the 19 is the IJ6G
with illlST\2 uu tlineand lj 6GT w ith a T9
outline. The 1JhG/CT's filamen t cu rrent
ofO.24A is a bit lower than the 1s's O.26A,
but are otherwise identical . My 19's came
from An tique Electronics Sup p ly, .'ppl'.lr
to be NOS, and we re ma de in Canad a
(manufactu rer unknown).

In my emafls wit h Bruce, I mus t have
told h im tha t I wa s a rea l "nov ice"
work in g wit h wood . Beforl' I knew it,
Bru ce wa s building a ba seboa rd a nd
fro nt pa nel for nw, using a th in stee l
s ub- pa nel behi nd the 1/4" wood fronl
pa nel. when yo u look at the p hotos of
my Twin plex, keep in mind tha t the
ba se boa rd an d fro n t pa ne l we re bui lt
by Bru ce Vaug ha n, N R5Q.

H ere a rt' a few co m men ts abou t the
constructio n and co mponen ts of my
Tw inplex ] 9 regenere uvc receiver:

+ The wood fro nt panel is 9-1 /2" x 7
1/4" x 1/ 4" thick. The ma tching su b
panel is mad e fro m 26GA steel . The
baseboard is 8-3 / 8"W x 7- 1/ 8"D x 3 /
4"T. The usable s pace between the 3/4"
wide sup por t b rac kets on the baseboard
is6-7 / 8"W x 7- 1/8"lJ . Th e ce n ter drt llc d
ho le for the tun ing sha ft is 3- 1/ 4" fro m
the to p of the panel . 'I'he fron t pane! has
th ree coats o f stain " to gl'l the d es ired
look" , "se ve ra l swipes wit h Ul tra -Clas-

13 CUll ti n Ul'd nl' xt p.lg..



Rear vie w o f the Twi nplex. No te the s imple un clutte red layo ut.

sic Toner to ge t the da rkened corn ers
and 'an tique radio ' loo k", followed by
two coats of a po ly u re tha ne dear sa tin
varnish .

• The wood fro nt panel a nd stee l su b
panel we re d rilled as a un it. I used a
d rill template to toc ate a ndcen ter puncf
the ho les on the su b-pa nel. Small pilot
holes were drilled from the rea r us ing
the- center punched su b-pa nel as a g uide.
All subsequ en t drilling wa s from the
fron t using a d rill p rl'Ss a nd slowly
increasing the d rill sizes un til the two
3/ 8" holes were d r-illed fo r the filament
rheosta t a nd the 1(JUK regene ration pot.
Hole s for the Nat ion al dia l and clearance
ho le for th e l OUK' s bu sh in g wert'
enlarged using a Tcha ndle rea me r.
Slo wly go ing u p in d rill s izes a nd
d ri lling from the fm nt m inim ized, if
no t eli minated , chi ps and sp lin te rs in
t he ve nee r . Eight ho les we re
coun ters unk. The co u n te rsu nk ho les
and the exposed hole fo r th e a ntenna
trimmer capacitor we re darkened w ith
a blac k marking pen .

• Additiona l work on the sub-pa nel

14

included us ing a 5/8" chassis p unch fo r
th e cle a ra nce ho le for th e antenn a
hardware a nd incr easing the size o f the
clearance hole for the antenna trimmer
capaci to r's sha ft. Both s ides of the sub
panel were deburred and cleaned before
sp raying wit h clear lacq ue r to mi ni mize
rusting . Before assembl y, sev eral ho les
were spo t-faced to insu re a good g round
connec tion .

• The six a-pin plug-in coil set wa s
man ufactured by Alden Mfg. Co. and is
thoroughly cove red in the "1934Official
Short Wave Radio Man ual" and "Sho rt
Wav e Co il Dilt a Book" , bo th Lindsay
Publications rep rints. It is the same se t
that I used w ith my plextgtass radio .
The set is designed for USt' with a 140u uf
tun ing capacitor a nd covers the range
o f 10·500 meters. The ora nge and white
co ils used for th e AM broadcast ba nd
m e asu re d 4 12 u Hy a n d 115 u H y
respecti ve ly .

• The NOS/N IB Harnmar tund MC·
200- M 200u uf ma in tun ing ca paci to r
ca me fro m my "[u nkbox ". I wa n ted to
optimize th is rece iver for the AM broad -



4

DOERLE
13 AUGOI

{---t----.:
A+ A- B- B+

19 TWINPLEX SCHEMAT IC
WA6VVL

cas t ban d , so I Incr eased the sin' of the
tuning ca p from the recom mended
140u u f. Bru ce fa b rica ted t he mai n
tuni ng ca paci to r 's m ou n tin g Lbrackct.

~ 'lhe Na tiona l N vernier d ia l is 4" in
dia., h as a decima l vet ni er , a nd a
plane tary d rive w ith .1 5:1 rati o . It is
secured to the fro nt panel w ith three 5S
4-40 screws and the di al fit s a s ta nda rd
1/4"sha ft .The MC-2110· M tuni ng ca p is
directl y co u p led II) the di al w ithout it

cou p ler .
,. Tilt, ante nna tr im ca p is similar 10 .1

Nati on al I'SL-75, bu t is made by Sic kles.
It is sc rewd river ad jus tab le .

,. The 111 twin-t riod e ha s a 2.0 VDC
O.26A fila ment. Using two 0 -c('115 as .1

filamen t supply, it fila me nt rheostat o f
8·10 ohms is abo u t optim u m w ith the
initi al adjustment at mi dra n ge . T he
Oh mite 25W Model " I I" is a bi t o ve rkill,
but its 1-9 /16" dia . was rea sonable, it
was avai lab le, a nd the p rice was rig ht.
At mid range, 4-5 o h ms, the rheostat is
di ssipa tin g on ly O.27-0.34W , so there' s

a wide range o f ch oices for th e filament
rheost at .

*Th e RFC is a Nat iona l R-]{l0 2.5 Mh.
* Th e 4-p in ce ra mic socket a ppears to

bea d ea d -ringer fo r an E.P.Johnso n 122
0224-001, bu t was made in Ch ina. Th e
6- p in cera m ic socke t is NOS . Th e
cora m ic soc kets were selected pri maril y
for " loo ks" a nd phenolic soc ke ts would
work equa lly well. Bothcerarmc soc kets
were Installed o n 1" alumi n u m spacerI'
using 6-32 br ass h ard ware . Th e screws
were not tig ht ened w h ich allowed the
soc ke ts to " floa t" . [ was co ncerned tha i
o v e r - ti ght e n in g wo u ld cr ac k th e
ceram ic,

• The an tenna, grou nd, a nd ba ttery
term inals were- co ns tructed us in g 10-32
bra ss ha rd ware, in cl ud ing the kn urled
n u ts . Br as s h a rd w are w as u se d
throu gh o u t th e construc tio n of th e
Tw inple x w here possible.

• Am o ng th e mis cellaneous items are
term ina l s tr ips fro m Rad in Sha ck (274
bHH B), Ca lt ronics lOOK linear ta per p ot

15 cun tin u ed nnt p age
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13 1%

II P it ch :-"0. 2~ D.S .C•
12 t' Uch :-':0. 2:;.D.S .C.
16 I' lt d l :"0. 22 n.a.c,
to 1'110. No. 2 2 D.S.C.
"cJ"....ou ll 1'0, 2S D.S.C
n.nk " " und, 21." ... No. 81

(OpU " n'l Uti )

rtlm• •, t lura l No. 31 U.s.C.
I'l'1.... .,. II tUni. ,,"o. :U U.S .C•.
rrlm.., T Itlr. ' Ko. I I n .s.c .
1".1 ' 1:'> l u• • i xe. 31 O.8.C.
P.t , 21'1 turn. Xo. 311 D.S.C.

PrIm.., 112 tu rnl No. 311 D.S.C.

WA.Vii; B• .NDS:

' 1) 81 u_l0 to 20 : (Z) R"d_~O to til: {3J 1', 110",-'0 t o 80 1 (of. Greeo-110 to 200 ;
15 ) W'hIl _ 200 to 3:;0 ; (ll l 0 . ...-_360 to S:iO.

with SPST sw itc h (1'-29) , and E.F .
John son white nylon ins ula ted tip jacks
w I turret term inals (105-0201-200).

..My prima ry so urc es for the mat eri al
Inclu ded Antique Electro nic Supply,
euay. Rad io Shack, Ma rva c Electronics
and ACE Ha rdwa re in Cos ta Mesa, CA,
NRSQ, and my "junk box" .

.. The power supp ly was the sa me
ba ttery supply built for the plexiglass
rad io in '92-3V provided by two D
cells and 4SV p ro vided by five 9V
batteries. Tot al supply current from the
45V batte ries me as ured 1.6 mAo The
filament d raws approx ima tely 260 rnA.

So, a fte r a ll t h is , how does th e
Twi np lex perform ? Iadm itted in ER#42
th at I wasn ' t a "regen-g u ru". Well gues s
what? After ten add itiona l years, I' m
still not . My re ge n experi en ce has been
limited to my pl exigla ss rad io ('92 ), a
haif a do zen Knight Kit Ocea n Hoppers,
and a co up le of Kni ght Kit Space
Spa nners. As I was co nnec ting the
antenna , g round, and battery te rmina ls,
I was hoptng m y Tw tnplex was going:to
work at lea st as well as m y plexigl ass
radi o. I had assumed tha t by usin g an
in tersta ge tran sform er betw een th e
detector and aud io stage my p lexiglass
radio wo u ld h a ve a n " edge" in
performanc e. I was about to ge t a very
big surprise. I pl ugged in my Baldw in
Rad io Type "C" headphon es, tu rned on
the fil a me n t s w itc h (regene ra t io n
control fully CCW), .md slow ly ad jus ted
the 19' s filam ent for 2.0V. I s low ly

increased the regen eration contro l and
tuned in my fi rst sta tion . I then pea ked
th e a nte nna trim ca p for m aximum
volume . Hmmmm, I thought to myself,
th is sta tion is pretty loud . I th en tuned
in our local sta tion at 640 KH z a nd
co uldn 't get to the regen co ntrol fast
eno ug h to turn d own th e volume . Five
minu tes before, I had just go ne through
the sa me "drill" with the plexiglass
radio, and there were NO stations tha t
were " too loud ".Some thing wa s d ea rly
d ifferen t about th e Twinplex!!! After
recovering from the "s hock", I slowly
tuned ac ross the ba nd . The re we re
sev eral very loud stations a nd many
s ta tions tha t prod uced vt'ry com fortable
head p h on e vo lu me. Wh er e the
plextg tass rad io's regen contro l was
"finicky" , the Tw inplex was justa joy to
usc. I wa s just d azzled that a t -tube
rad io co u ld pe rfo rm thi s we ll. The
pe rf or m a nce o f t he Tw in p le x just
"knocked my soc ks off" !!! The word
" inc red ible" ca rne to mind .

The pl exiglass ra dio uses a fixed
supp ly vo ltage on the detector tub e a nd
a va riab le ca p (310uuf) in th e feedback
winding for the regenera tion control.
The Twinplex uses a fixed ca pacito r
(500uuf ) in the feed back winding and a
variab le supply voltage fo r the detector
tube as th e regeneration contro l. The
differences in performance between th e
two regens a rc so rema rkable tha t I am
go ing to revisit th e d esi gn of t he
plextgta ss radi o. Keep in mind th at a ll,.
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my commen ts a re a imed at performance
on the AM bro ad cast band . I have yet to
Iry the Tw inp lex on the ama teur ba nds.
How ever, in light of my plexiglass
radio's performan ce in a 40M QSO
almost ten years ago, there 's no do ub t
in my mind that I will ex perie nce th e
same increases of pe rform ance wi th the
Twinpl ex on 80M and 40M .1 w ill repea l
the sa me ca veat tha t wa s in ER#43 tha t
the tu nin g rate usin g a 140uuf (and now
a 200uuf) tun ing capaci to r is jus t too
fast for 40M o perati on. These va lues
rep resen t more "genera l co ve rage"
(SWL) co ve rag e.

Building the Tw inplex ga ve me a ne w
respect for rege ne ra tive rad ios a nd
provided me with a new "benc hma rk"
for fut u re projects . In add ition, th is
radi o was fun to build . I ha ve n 't had
this much fu n build ing a project in
several years.

I would like to thank Bruce Va ughan,
NR5Q, for his inspiration and help in

from 10 10 500 meie r..

ma king th is project po ss ib le, and Philip
Rhei nsch ild , Jr. fo r tak ing the tim e to
sca n the }an .'33 Radi o Cra ft ar ticle. E.R

Se le cte d References:
1. "70 Years o f Rad io Tubes a nd

Valves", John W.Stokes,co pyright 1982
by Th e Vesta l Press, Ltd .

2. " N e w Tube A nnou ncemen ts " ,
Louis Martin , Radio Cra ft, Jan .'33, pgs .
398.399, 438.439.

3. "Rad io an d Shor t Wave Trea tise",
Ca ta log No. 27, 1934, Rad io Tradi ng
Co ., 100 Park Place, New York City,
NY, Copyrigh t 1933. The Tw inplex
ut ilizing the 53 twin- triode .1ppca rs on
pgs. 12 and 56. Th e sche ma tic a nd
assembly d iagra m in th e Ca talog are
id e n tica l to th e "The '53' t - tube
Twl nplex" found in the " 1934 Off icia l
Sho rtwave Radio Ma nual" below.

4. " H o w 10 Bu il d t he Tw inp le x
Regenerative Receiver", T.J. Lind say,
co py righ t 1998, pgs. 74 0. Lindsay 's
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W6PSS
at

Diego Garcia

In 1992 Da vi d O lse n ,
W6PSS, spen t c i~h t months
on the islan d o f DtcgoGa rcle
a s a s h ip b o a rd radio
opera tor. H is ca ll the re was
VQ9PS. He says th e pho to at
the rig ht is evid ence of an
extreme mea su re taken by a
certa in AM operator to sla ke
"our" cla im abroa d .

Diego Ca rcta is an island
form ed by a rim of an exti nc t
volca no30 miles long located
5 to 7 degrees be low th e
eq ua to r in t he C hagu
Archipelago of the Ind ia n
Ocean. The British ow ned
isla nd is a critica l su p po rt
act ivit y fo r the U.s. Fleet .

Dav id says, "Th is wasa un iq ue o p portunit y 10 be a ssociated w ith p robabl y om' of
the 1.1SI re mai ning cla ssic "old bu zza rd" sh ip board ra d io shacks. Th ose mon ths
p ro vid ed cher ish ed memo ries of "radios tha i g low in the da rk".

18
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Crys tals. O n the rlg ht is a n o rig ina l, WW II s u rp lus crys ta l in an F1'-243 hol der,
In th e cen te r is a Bttley crysta l in a n AX2 ho lder w ith the sa me pin spaci ng as an
FT-243. O n th e le ft is a newly mad e cryst a l in an FT-243 holde r,

Ha nd book, yo u ca n ab o v.uy load ing replace the crysta l osci llator in older
with <l variable ca pa citor in series wit h rtgs. The p re WW II versions usc a 6F6
the link . I usc a 250pF variab ie in se ries o sc il lator / dou b ler , a 01.6 seco n d
with the link on my Globe King 275. I d ou bler, and p lug -In co ils; while the
ha ve to re-d ip th e fina l p la te tank post w ar vcrsi(lIls usl' a 6V6 oscilJ,ltoT/
capacitor a fter adj usting till' loading d o ubler, an 807 secon d doubler. an d
with the series capacitor si nce it reflects tu rret sw itched coils, Th ey put ou t mo re
a reactance cha nge as we ll back in to the th a n 5 walls, and th ey ma ke quite
fina l tank. respectab le QRI' transmitters. Sev er al

The famous WW II su rp lus ARC-S g uy s, my self included , ru n "barefoot"
"Co m ma nd Se ts" u sc a va rla bl e Signal Shifters on the AW A Old Tlmc
freq uen cy oscilla tor inst ea d o f a crysta l Equi pmen t Co n tes t. Llke the Coru mand
osci llato r, and the y cover jus t one Sets, the oscillator and ampli fieT in the
frequ enc y ran ge. Tun ing up a Co mma nd Signal Shi fters a rc ga ng tuned , so all
Set is edsy, since the VFO ,1I1d th e final yo u h,WI' to d o is d ia l u p the correc t
arc gang tuned and they track ea ch other freq uency, a tta ch a load to the Iin 1.. , and
acro ss till' e ntire range . You just se t the a way yo u gIl. For more information,
tra nsmitter o n freq uency, adj us t the set.' "The Meissner Si~n ,l l Shifte rs" in
load ing by rotat ing the bui lt-in variable- Elect ric Radio number 72, Ap ri l \Y95.
position link inside the final tank co il. Mu lti -St age T ran sm itt ers
and dway yo u go. "O n the Ai rWith the O ne s te p li p from a two-s t age
Co mma nd Set Tran smitters" in Eloct rlc tran smi tter is, of co urse. il three-stage
Radio n umber 75. Ju ly 19Y5, gt ves a ll one. The se units add an tn tornu-dtate
the details about how to put nne of buffer sta f;t" that is o perated either as a
these g uys on till' air. s t raig h t th ro ugh a m p lifie r o n the

TIll' Meissne r Sig na l Sh ifte rs are ,1 osc illa tor's output frequency or that
series of tw o-stage, VFO-co n iro ll l'd m uluphes tha t freq uency. Typical rigs
exciters orlgi nn lly int ended to d rive o r in th is cla ss include the John so n Viki ng

21 cu ntin ued n e xt page
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Figu re 1.

60. You may just decid e no l to key the
VFO at all bu l rather just to let it fun
con tinuously while yo u are ke yin K the
rest of the transm itt er . You won' t be
able to run b reak-in , b u t it d ocs a vo id
the problem of chirp that yo u so met imes
get with a keyed VFO. Do no t key on ly
the VFO and let the res t o f the rig run aII
of the lime. Cl ass C stages usu a lly
depend u pon d rtve for their grid bias.
At be st they will ru n 100 much curren t
a nd overheat w ith no dri ve. A I worst
they w ill os ci llate o n thei r own.
KE'YClicks

Key clicks occur when the tra nsmitter
outpu t is tuned on o r off 100 ab ru p tly.
They will be radiated a long with th e
rest of your sign al, a nd th ey w ill often
sp read out sev era l kcs 10 eithe r s id e of
yo ur ca rr ier fr eq uen cy much li ke
"s p la tt er" on a d istorti ng, ove r-driven
linea r amplifier . You can hear ke y cl icks
on you r moni tor recei ver, but it ca n be
d ifficult to sepa rate th em from a
loca lized cl ick ca used by arci ng a t yo ur
key contacts. So you mig ht want to a sk
a pl' rso n you are l.l lk ing 10 on th e a ir 10

listen ca ref u lly for key clicks on and to
ei ther sid e o f yo ur sig na l. Most co m
mercia lly b uilt boa ta nch ors will no t

ha ve key cl icks, b u t you may be lu ck y
enoug h to ac q uire a rig inft' s ted wit h
the m. In m y collectio n, my G lobe King
275 had awe sorn e cl fcks, and m y Gonset
G-ho was not far behind it.

Key cl ick s can be cu red . It's probab ly
best to s tart off b y get ting a look at them
if you ca n. Set up yo u r oscilloscope fnr
a wave-e nv el ope pat tern as descr ibed
in the ARRl. Handbook .111d a lso be low
in the mod u la tor section of this a rticl e .
If yo u r sco pe ha s a triggl'red ti me ba se ,
pick u p the trigger sig na l fro m the key
jack o f you r tran smitter. Load yo u r
tra nsmitter up in to you r dumm y load
a nd sen d .1 s tring o f dots. Adjust the
sco pe tri gger, li me hi1 SC, o r ho rizon ta l
SWCl'p frequency so that you can observe
th e le.lding edge o f those dots . If yo u
ha ve clic ks, yo u wi ll probably sec a
sharp leading ed ge a nd pe rha ps even
some spikes on tu rn -o n . Your job will
be to smooth o ff tha t turn-on so that it
ha s so methin g like a one millisecond
hm g rise time .

Yo u r AJ~RL Ha nd book IhlS good
adv ice ( In ho w 10 acquire the desired,
cl ick -f re e s h a p e o n y o u r ke yed
wa veform. If your ri g uses cathod e key
in g, y O Il ca n Iry pUll ing ,1 sma ll, powt'r
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A rea lly neat QS Lcu d pu t eogether by
Don G rantham, W68C N.

sup p ly Iype filter cho ke in se ries wit h
the kl"ying lin t' and a 0 .5104 microfa rad
capaci to r acro ss th e key. AES offer s a
1.5 Hen ry, 200 rnA filter choke made by
Hammond Ih ,1I wi ll proba bly do the
[ob. Together the choko and ca pacito r
will sha pe both the tu rn-on and turn
off edges of your keying w aveform .

If you a rc key ing soru cth lng othe r
than a cathode, y" u nMy need to usc .1

bit o f Ingenuuy. As a n exa mple, f i~ure

1, firsl reported in ER /;<;11 , November
19Y6, pilg~' 27, shows till' key ing circuit
I ap p lied 10 the screen grid o f the 2E26
d rive r s t,lg t' in my Globe King 275. The
rig had originall y bt...-n keyed o n ly in
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the cat hode of the crystal
oscillator stag e, a nd till' 2E26
d rive r a nd V70D fi na ls
which Me biased beyond
cutoff by a fixed bia s su p p ly
were left to tu rn on and off
v ia the d rive su p p lied to
them. Each s tage sha rpe ned
tbc ke ying waveform and
thdt wa s responsible for my
6 kc wide clicks. My osci llo
sco pe s ho wed the o u tp u t
from the fina l to be q u ite
sha rp o n both lea ding a nd
tratlmg edges . My mod lflca 
lion Introduces sha ped, grid 
b loc k ke ying to th e 2E26
screen g rid . Th t' O.5 mFd ca 
pacttor ta kes tim e to charge
when il is switched fro m the
- 120 volts it is connec ted to
a t th e outpu t (If th e bias sup
p ly to the normal pos iti ve
sc reen po ten tia l w he n th e
key ing relay to ggl es , so it
rounds o ff the leading edge
o f the keyed waveform. The
22K ret urn resistor pulls th e
0 .5 mFd ca paci to r back to
th e bias potential with about
a 10 mill isecond tim e co n

stan t, n icel y rounding the trailing t'dgc.
Th e keying rel ay is a Wt'stern Elec tric
type 337 A me rcury wetted rctay. so it
doesn't introduce dny bou nce or cha t
ter into the waveform. The d rive to the
fina l is sha ped, and even tho ugh the
fina l sq ua res it off a bit the ou tpu t is still
m uch bett e r ro u nded than it was .
Goodby e key cltcks. ~

Ed. Nut month pa rt 3.

C la lternet: 850 s h ift RTT Yro undta b le ,
on 10137 kcs USB Saturday; starts 0930
1000 Pacific lim e.

Elect ric Radi o
n ow take s cred it ca rd p a y m e nt

Vi s a , Mas terca rd &
A me r ic a n Ex p ress
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Bud , WA2AU I sending intelligence me ssage to ba se, M38Al jeep in th e
background,

Pete, WB2JWU estab lishin g co n tact wit h th e rall y base sta tio n

message wa s cop ied ea sil y, We were w ith the act ivit y , They as ked us to do
su r prised to hea r Ch r is, AI lG in more promotion to ra lly attendees next
southern Con necticut call the rad io team ye ar. and to include a demonstration of
after the message excha nge and eastly tacti cal UP r,ldio equipment. They a lso
est,lblish con lactw ith th t'm . Amaz ing ly, p rom ised to a llot a ppropr ia te mil ita ry
the y we re using low po wer, .1 s hor t tran sportation so we ca n deploy ,111 the
vl'rtica li n day timl' conditions!T he tea m teams tha t sho w up! ER
W.1S d irected ttl return 10 the ra lly and To Join AMI selll f $2 t o:
we decla red the dep loymen t ,1 success. no.\" 1500
The ra lly organlzcrs were als o plea sed Merr imack, N H 030.')4
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Is s tm pte e no ug h. I ad ded an RC A MlC"t'l
w ith tha t incl uded . Wilh th.lI mod I
regu lM ly USt' th l' u n it to tes t ca rt r idges.

Jul iu s D.Jo nes (W211i Y) is a pleasure to
work w ith. He is concerned about h is
p roduct a n d is ve ry respons tve to
questions. even ones th.11 weird AM't'rs
m ight as k, (It is am.1Zing wha t a holm ca n
d o w ith the speec h con tro lled ga te, bul
Ihat is a fu tu re article.) Juliu s gin'S
cscel len t su pport for hi s equip ment and
uses quahty parts a nd dt'S ign techniques .
HI' has wri tten d t'o\r and wellthought ou l
kit ins tructions for the build er .

The p rice o f the eq ua lizer a l $230 (kit
$ I~O) m ighl seema litt le s t iff for u s of
the H a mfest , sw,' p m eet . " I' ll gtv o yo u
five bu cks for t ilt' Co ll ins" c row d,
Ho w ev er it is g ua ra nteed to perform in
yo u r shock a nd is ,1 prod uc t b u ilt by a
ha m fo r horns 1(1 ma tch mo st of you r
rad io s w ith min imum h ass le . I ha ve
a pprec ia ted the unit 's Ilex tbflity as a
use fu l addition to the shack workbench
as well a s a co m pone nt o f the s ta t ion
audio chain . .t:A

Th e W2 1UY Audio Equ~lizer and No ise G a te is a well -bu ill p iece of equipment
th~t can enh an ce- of au d io fr om both AM an d SS B tran smitte rs. Ed i lo r N6 CSW h as
been u si ng one of these units for sev eral months a nd he Sar i it's im p ro ved hi s
aud io.
red ucing the ef fec ts of shack no ises such
as amp blowers e tc.. AM opera t ion s a re
mostly h 'y d o wn 'O ld BUZ7.•ards", a nd
in this s ituation it is not poss ib le 10
ma ke thl' ~ ,l t i ng u nd etec ta b le eno ug h
toesca pe the h ypercr ttica l ea r of yo u r
audio cu rmud geon ham fr iends .

The f11'xib ili ty of the u n it is the b iggest
asset 10 the A M ha m shac k. I o fte n use
m ine at th o I~I bench . The unit ha s
em pliflers w it h ga in co n t ro ls Ih a t
acco m modate alm os t a ny audio input
level and ha s a separate adjustment fo r
th e fina l output, It a lso ha s a sepa rate
lu t to aud io amp a nd cont ro l fo r a
monitor headphone j,lc k tha t is bui lt in .
Th e in p u t a llow s configuring tu
acco m moda te alm ost ,lny m icrop hone
Includ tng thede vo lta ).;l' for elect re t m it"
elemen ts. This ma kes compa ring the
a ud io sou nd of va rious micro ph ones
on th l' work bench t'.lSy, The h ighes t
in pu t impeda nce of the un it is about 25
K o hms w h ich is too low fo r a bare 0 
104 c ry s ta l ca rt r tdge. ho w e ve r Ihe
addit ion o f a 3 me g ohm scnes resistor ,.



Radio Service in th e Golde n Age
1930' s through the 50'.
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THE HALLMAlk OF IATTEIY OUALITY

wholesa le rs, bUI you saved the fn'ig ht
cha rges. Freight cha rges added up to a
tid y sum, even in those -days. M y norma l
farm battery sa lt's averaged about two
dozen un its a mont h. In 19-16, l ilt' reta il
se lling p rice fo r IUnO-hour ba tlerit,s was
$4.45. My cost wa s a litt le over three
doll a rs . By 1949 tht, batteries were
!>t"lIing fo r $5 .95, a nd by 1952 they were
up to $1.50. By 1955 1he salcsof ba ncrles
and batte r y pow e red h orne ra d io s
bec a me none xis ten t. Now, REA reach ed
even the most remote fa rms and vil
l<l g l' S.

Llko o th er cx-scr vtcerru-n I was
accust omed to nuhtar y sched ules. Jt was
not unusual to go 10 wor k long before
d aylig ht . Eigh t-hou r d.1YS ha d vv ty li tt le
meaning to members o f the Armed
Forces. Asa new ctvtlian l carried many
on my wo rk habits home wi rh me . Many
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mo rn ings ) was ,\1 my workbe nch by
·1:00 a m-It W d S .1 good ti me til wo rk. A
cu p o f hot I.:offel' nea rby, the acrid smell
u f a toO-wa ll sll ld l' ring iron wa ft ing
th rou gh the sli ll a ir (If the s hop. and.
Clerm Miller o r Tu m my Do rse y m usic
co ming from .I radt o pla ying ':>oft ly in
tbe ba ckgro und created a co mfortable
en vIro nme m. J ft'l l cu zy, secu re , p lea sed
w it h the world • •m d bet te r able to
co nce ntra te on d ifficult repair jo bs-and
there were m<lIly I fo u nd d ifficu lt a ! the
ti me. Soon the sln'l' l noise would sta rt,
dod the spel l Ill' broken. bu l fo r the
p resent all was q u iet a nd pl'ilcdu l-il
was a won d erfu l wo rld- fo r some of us
lifl' d on' t gt' l much be tte r than Ih is. I
realized how good it wa s a t the lime,
a nd val ue it even more 50u toda y.

On one s uch morning, un a ble to sleep,
I opened th e shop ,113:30 a rn . C rime in
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·'~
ohms, I wa ll (two 150hm 11
2 wa lt in pa rallel] .
Tra nsformers T1 and T2 a re
Ra d io Shac k Line
transformers I'/ N 32· 1031.
The bridge is driven dl 8 oh ms
by Iht, input transforme r n .
The prima ry of the
tr ansformer can beconnec ted
in the plate circuit of a 6)5 or
equiva lent triode. Connect B
p lus to the common and use
the 0.6 wa tt tap for the plat e
wh ich is HOOO ohms. For an
e x p lo ra li o n o f thi s
transformer St' t' ER 1'139,

pa F,t' 20. If you want to U St' .1 6()(J ohm
input connect the line 10 the common an d
the 10 watt tap. TIll' bndge out p ut works
wel l into 500 ohms, so USt' till' commo n
an d 10watt tap on T2. [f you want to feed
,1 hi-Z circuit connect up to the com mo n
and 0.6 wat t ta p . Use the common ,10..1 8
ohms for a speaker feed . If yo u are using
junk box tra nsfor mers, drive the input at
8 to 10 ohms and tak e the ou tp ut at 200
ohms o r h ighe r. Too low an Impedance
across the bridge o utpul will red uce the
output. Mourn the two lamps where you
ran see them as the brig hter the lam ps,
the greate r the gain reduct ion.

Wi th u sed tube broadcas t audio
equipmen t selling for more Ihan it cos t
new 60 yea rs ago thi s simp le ci rcuit
offers a cheap a nd si mple way 10 add
AGe to yo u r Iransmitt er a ud io cha in .
The RS inp ut a nd ou tpu t transformers
allow lo ts of options in the inst allation .
I have d riven it with eVt'ry th ing fro m
the 600 o h m o u tp u t of a ] 0 wa lt Hl -f to
th e padd ed d ow n aud io from a Ran ge r
modulator. ! ha ve used It on my receive r
a udio ou tp u t a nd Icd it in to it sm.111
s pea ke r . Sma ll, se lf co n ta ined a nd
requ iring no pOWt'f it is a hand y little
g adget to ha ve a round the shac k. Aft e r
getling bl asted b y e vt' ry TV commercia l
I might rea ssi gn it to the living roo m,
hoo ked 10 the aud io o ut p u t of my TV,
Ell

Tz. .'l0oi

!
G

."
R

•

input is d issipdh·J in the la m ps . As the
lamps light up wi th the hi gher levels of
audio tht· Increased resist ance bring till'
brid gt' rtoser to .1 balanced cond itio n ,
resu lting in less output. As the brid ge
approaches .1 bal anced cond itio n It'll'
outpu t remai ns relati vely (onstun t.Till'
thermal ilw rli a of the lamp fiI,lnwnl s
pro vides an atta ck time of abou t 100 ms
and a rl'!I' ,l St<time of o1 boul 250 rns. Th e
time d elay is proportional to the ma x
cu ileu l th rou gh th e la mps so if a slo wer
r~pon5t.· is dt'Si red. about ha lf" seco nd
relea se , 150 rnA bul bs can be used .

The sys te m ca uses no au d io
dis tortio n, does not cha nge the ratio o f
high level tolow level for sho rt intervals ,
wh ich p re St' rves the cha ract er of tht'
audio. a nd does net bri ng up
backgrou nd noi se . Ho we ve r it is q u ite
inl'ffi ci t'nt fro m a po w er transfer
stand poi nt. The min imu m loss at low
level is 16 d B wh ile a t high input level s
the loss inc reases to over 30 dB . It a lso
takes a h iKh level signal to d rive it ,
about ,t quarter wa lt o f a udio, most of
which is used to lig h t the la mps. Bu t
inputlevel changes o f30 d Ba rt.' red uced
to 1 l' ~S than 10 dB a t tbe o utput wh ich is
wha t an AGe .1mp is su p posed 10 d o .

The c irc uit diagram s how s t he
simp licity of the circuit. All the parts M e

available .11 Radio Sh.1Ck. The lamps a re
...9 (2 volt 60 rnA), all resi s tors art' 7.5

T,
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Most a ll vin tage broa dcas t m ikes
(I{CA , Shure, Tu rn er, etc.} are lo w
impeda nce crent ures . Oc cns ton ally
yo u' ll find S O lTl t' w ired wit h a n Internal
switch fo r mult i-im ped ances su ch as
I lw Turner U <JS o r Shu n' 55 Uuidyru-s.
Typica l mike im ped ances are 50, 150
and 250 oh ms. A nd , th e o u tp u t is
bala nced .. two a nd in wi res and a sh n-ld.
These mikes us uall y genera te a vNy
lo w o u tp u t sig na l an d even if yo u chea t
a nd g ro und one sid e of the e lemen t,
cha nces are good tha i yOll wo n' , gl' l

m uch a udio in to yo u r ham transmitter .
Th is is w hy till' re m ote am p lifie rs an' so
coo l! By us in g them you can adjust yo u r

T he Low-H ig h Mike Interface b ox s it s
o n an o perat in g tabl e with m y RCA
K B-2C ri bbon mi k e (with KG N C fl ag)
a nd a T u rner mu lt i- imped ance U9S at
le ft . A C oll in s 212U -3 tw o-c h a n n e l
remot e am p li fi er/m ixe r is ab ove th e
310C.

Build a Low-High Mic Interface
by Jay Mill er, KK51M
5402 1/2 Morningside
Da llas, T X 75206
jay @kkSim.com
www.kk5im .com

Over the years l'v e had the g ood
fo rtu ne 10 assemble a rep rese n tat ive
co llec tion o f com mercial AM b roa dca st
Irca s u rcs- re mo te a mp lifie r s ,
m icrophones, con su lt's a nd the lik e.
Wha t fo llows is a wa y (certain ly not the
on ly way) for yo u to put p ieces in yo ur
co llec tion 10 wo rk in th e> shack instead
uf ju st creat tng ,I s ta tic di spla y for
worship and ad mi ra tion!

Talki ng wit h severa l of my A M an d
b roa d ca st bud d ies , we decided there
w ere t w o opt io ns : go inside t h e
transmitters a nd mak e circu it cha nges
or bu ild an outboa rd int erf ace an d go in
throu gh the mike jack. Since I d id not
wa nt to mod ify m y Co ll ins 32V-3s, [
chose the Inter face mute.

Th roe p roblems p resent themselv es to
those wishi ng tocouple broadcast mikes
a n d remo te a mpli fi e r s to ham
transmitters. In the rea l radio world, we
an ' talking about lo w-imped an ces (5l..l to
250 ohms) and bala nced inpu ts. In the
ham world.our vintage transmit te rs want
10 see a high Impedance signal (011 the
ord er of 15K to 20K)a nd most all a mateu r
se ts a re wired fo r an u nba lanced mik e
(ml'a ning Olll' s ide with au d io and the
ot her at gro und) . Add to th is .1 thi rd
problem a nd thai is wa y 100 m uch gai n
from a remote am p lifier when goillg in
thro ugh the tra nsmitter's mike jack!

Lik e m a n y ham s , I ju s t lo v e
microphones . I w iIIgo ou t of m y wa y to
find the m at ha m fests or tr y a nd 1.11k
radi o sta t ion engineers out of them in
excha nge for S O Ol l ' work. I' ve missed a
few wit h th is approach . ,10 RC A 4-l·BX
in particu la r, b u t tha t is a siory for
another time.



A pUfi~ 1 vtew of t he au d le e n d o f KK5IM ' s O~lIu h.:lmsh ,lck s ho w s !io me of th e
comm ercta t brued cavt eq ul p me m in h is cc l lec t lo n. By bu ild in g ~ nd u sin g ~ low
to h igh impeda nce In te eface b o a, ~ 11 o f th is eq uipmen t u n be u sed w it h a ma te u r
g E'oIf . On th e to p row h i8 hl of th e h u mi do r) U E' ~ votkse m p tange r C N ~zi E'U

"Peo p les Recei ver"] , ~ C olli n s 12Z fo u r cha n ne ! remote a rnp flf te r a n d .:I Co ll in!>
212H· l remot e. On th e midd le she lf ar e a Co ll ins 310-8 H n o t broad cast] a nd a
Coll in s 212U-3 t wo ch an n e l remot e mh.er/.lmp lifier. O n the bot tom are a n RCA
BN-2A remote am p an d a C oll ins 310C (not broadcast}. T he mikes are, fro m left,
01 Shure 55 Un ldyne, Turner U9S an d a n RC A KB-2C.

gain with tlu- s te p ped attenuat o rs and
watch the VU meter ju st lik e tb e pros
do. An d , yo u dun't have to worry about
n'wi ring rho m ikes til high im pedances
and elimi nat ing the balanced in p u ts.

Most remote a m pltflers carne from
the factory pre-wired for 50, 150 or 250
ohm in puts. Genera lly there a re ta ps
for Chang ing ttu- imp edance so co nsu lt
the manual fo r your p articular unit
(most mikes ca n be rewired the S<lrne
way) . Yourbl'st bet Is to h.ive everyt htng
the same and let the Low-Hi gh In terface
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ROll handle the res t. A side bem-fit 10
u s ing the remo te ampfifie r is th e
monitor jack so YC1U can plug in yu u r
headphone s a nd lis te n 10 yo u r aud io
go ing 10 the tra ns mitter.

M y fav orite remote am p lifi er is ,\
Collins {w hat t'!st') 12Z, fo ur channel
arnpti fier / m ixN . Thousand s o f th ese
crit ters were bui lt begin ni ng in thelate
1940s for AM s ta t io n s around t he
coun try. Ca rried to Prtday night footba ll
ga mes, co ncerts . chu rch services and
news broadca st s , tbc 12Z W.1S one o f tilt:'
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All the co mponen ts l it in sid e .a me tal
pro je ct bo x. T h e mo!!t impo rt.a n t
con stru ct io n poi n t to kee p in mind is
m.aint.a in in g .a s inglt' poi n l g ro u nd!Th E'
' II' pa d ill b u ill o n .a p"i r of ti e s tri ps .
To key th e tra nsmi tte r, a ke y switch
was sa lvage d fro m a s tud io conso le , A
ple ce of al u m in u m wa s fo rm ed to
muunt th e .a ud io oul pul tr an sf ormer.

mos t popu la r rt g s Iu r r e m o te
brua d ca sfi ng . Fo u r mi kes cou ld be
plugged in a nd milled . The output .....a s
a twi s ted pair voice grade phone lmc
(typicall y bOO-ohms) wh ich carried the
remot e signa l ba ck 10 Ihe s tudio. On
arriva l, the signal was fed Into a channel
on the "b ig board" and then se n t down
the prog ram line to Ih,"' transmitter.
Today this can ,1I1done d ig ita lly w ith
cel l phon es , so lid sta te mi xers and"
won derfu l d ev ic... called .1 Cod ec.

The typ ical o utput level for the remote
amplifiers in my collection is o n tilt'
order of . 17 to .20.113 ,lt 600 ohms. Th is
is WAY more-than a 32V wan ts to see! A
simp le MldB' H' pa d will drop tile signa l
10 " sa fe level and still prov ide a litt le
head room for a d jus t men t o n t he
transmill er's mike g"in co n trol .

To change the 600-ohm o u tput of the
rem ote amplif ier 10 hi gh imped ance, I
found " s ui t ab le a u dio o u tp u t
tra ns fo rmer in m y junk bo x. The
prima ry was rated a tbOO-ohms and the
secondary was tap ped fo r 15K to JOK
ohms. Perfect!

Five resis tors mak e u p the ' H' pad
wh ich g ives 60 dB of signal " pad d in g"
a nd then into tht' mike [ack o f th e
trans m tn e r. I used the be st qua lit y
Beld en sh ielded au dl ocahle [co uld find
to keep KF from the trau smtuer out o f
the lin e .

Radi o enginee rs realize tha t hum is
the e nemy a nd om' must be e terna lly
vigilan t in search o f g ro u nd lo o ps ,
fl o at ers and m ultipath g ro u nds .
Bewa re! If you hav e hum, you most
likely have a grou nd problem. I added
an eq u ipment g ro unding wire to the
12Z remote . To th is poin t I grounded
the sh ield o f the o u tpu t cable to the
Int erface Box. lns jd e the in terface box ,
allthe grou nds termina te at o ne poin t.
50 far , I ha ve no hu m o n my signa l.

Th e in ter face bo x is w ired to a 32V·3
with a simple An-p hen o l con nec to r nt
the mike jack. I added a p ush -to-ta lk
switch 10 my bo x wh ich makes it easie r
to key my transmitter as the a ud io stu ff
is no t righ t nt'x t to the rig. 1 suggest
keep ing thi s cable as sho rt as pract ica l
however. The mike ga in con trol on the
transmitter was adj usted d u ring on-a ir
tests with the a id of a Hea thkit 5B·61O
sco pe to watch the wave form- an
inva luab le p iece of equtprnent.

Thi s in te rface will a lso wo rk w it h
s id eband transmitte rs . So if you h ave
so me ju icy b road cast stu ff a nd wa nt to
p la y with it ra ther than iust adm ire it,
cobb le up a s imp h' Lo w-High Mik e
In ter face a nd put yo u r co llectio n back
to wo rk! ER

Thanks to J. B. Il'nkins, W5EU ; Jo hn
King, KSCDV a nd lack Se llmeyer, PE
for their wise co u nse l a nd sage advice.



With th e ce n ter of the an te n na ~ t th e top of t he f1 ~gstdf, ~ calc u fate d length o f
open wi re Ieedttne wu d ra p ed outs ide the li g hthouse perim eter befo re co mi ng
to the KW M~lchbol ~ t the opl"u ti ng position. I'hoto by Chris CONnOll', KC4CMR

ham rad io on board Thomas Point Li).;ht·
house, vintage or ot herwise . Tbe orga 
mzers of Nat ilinallJ ).;hthllu~' Wt.'tc')..t.'nd
made It very clea r to us Ih"l many people
would cagcrty be waiting to work thi s
silt.' for the first time .

Wt.' began o ur work on Thursday, as
Dave Wen ger, IGZRFand C ary Bur rows,
N21NR arrtved a l the home of Paul
Courso n, WA3VJB. Paul' s boa t was o ur
transporta tion, and the Thursda y tr ip
wou ld allow us 10 M.'t.' thelogistics fur o ur
load ing thcnext d ay. we took someinitial
materia ls, scouted out theterrito ry, then
returned 10 shore for a delicious mea l o f
Maryland stea r ncd crabs.

Frid ay we got serious. Wt.' hois ted the
antenna after Tl'p l,\l:ing till..' frayed , brok en
ropes on the f1 ,lgsl aff, and l'u nfigu red the
open wi re fl' t>t.lIinl..' aroun d tlw per imete r
of the lighthouse toensu rewe had t.'llough
len gt h to reach resonance Intoe johnson
KW Matchbox. As st.mdoffs, we used the
lighthou se's crane and winch assemblies
that once held the Iighthoust-' keeper's
rowboa t alo tt.

We were joi ned by Tu m M 'l.I..'k ie ,

W2JLA, whose background asa profes
siona l in the maritime ind ustry carne in
very ha ndy helping figure out how 10
com 'ey a 150pound ge ne ra to r from bea t
10 lighthouse . Hi s ha rness and knot
mak ing skills, co mb ined wit h b raw n
fTOm loe Fell, WA3CMS a nd Dave / Z RF
who g rabbed the ha rn ess fro m the St'C·

ond level, a llowed a successfu l move in
chop p y wa te rs.

WI.' powered u p the mach ine and
e lect ri fied the sta tion, ve ry q u ickly
find ing resonance o n 75 a nd 40 mete rs .
Wha t lit tl e RF got in lo the aud io gear
wa s then e limina ted by fa!ihion ing a
co mmon-poin t g ro u nd sy ste m for the
com ponents, tied to gl..'n era to r g ro und.
The machine it self wa s ground ed to the
metal fr ame of the ligh th o u:-;(' in the
bra ckis h wa te rs o f the Bay.
O n th e a ir!

O perating under the specia leven t call
sig n K3L, we bega n working sta tio ns at
ho me w ithi n th e AM Commu n ity , and
la ter moved to freq uencies where th e
N a t to n a l Lig ht h o us e We eke nd
partici pa n ts had gathered . Every where
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Thomas Point Light house in 1885.

we we nt , we got v('ry fav orabl e sig n,l l
repor ts and e xcellent audio repo rts from
the Ranger. whic h Ga ry had modi fied
tow a rd b roadcast q uality a udio.

The Co llins 51S1-F is not knnwn fo r
s u pe rb a ud io , es pe cia lly w he n
compared with the diode o utpu t of the
usual R-390 or R-390A we have taken
on otht' r AM Expeditions. But w it h a
perce ived ba nd wid th of perha ps 10 kc,
and wit h the receiver's 600 o h m a ud io
outpul drivin g a powered Fostex hi-f
spe a ker, th e ra dio roo m in th e
lightho u se w as fi lled wi th th e
wond e rful so u nds of quality reception,

Th rough ou t the n ig h t, each o f us took
turns at the mic . Sa turd ay , we we re
joined by Bill Cross, W3TN, whose id t'<l
it wa s 10 link N a tio na l Lig hth o use
w eekend w it h a n AM opera ting event.
Bill is qu ill' th e co ntester, a nd fro m his
expe rtise we ta llied some 200 statio ns
wo rked in to Su nday.

Norm C hipps, N3RZ U, an d C hr is
Cou rson, KC4C MR, a lso look pa rt. On

"

Su nday, Norm w at ch ed as
w e coo rd tna te d Ihe
dis ma ntli ng o f tIll' s ta tion
and the load ing of ,1]] tha t
s tu ff back o n to the boa t .
" Yo u g uy s looked h ke .10

a n i fa rm ," he to ld G.uy /
IN R, d esc rib ing ho w each
o f us had a t a sk a nd
e fficie ntly wen l and did it.

Ch ris. w howorks with the
CtMs l G ua rd a Ulliliary nea r
h is ho me a lo ng the ja mt's
Riv er- in Viq; in i,l, s truck up
<1 frie ndsh ip w ith our esco rt ,
Lt. Rick Wesler, a nd hel ped
fi eld th e m edia in terviews
a nd photogra p hers as Ihey
ca me Ih rough the s ill'.
website and Follow Up

Throug h till' good graet's
o f Bria n Sherrod, W5AM I.
t h e he a d of A M No rth

America. we were given some in ternet
we b !Op.let> where we posted p hotos ,10 0.1
tcx tas the plan ningand {lperiltion began .
Th at website, www .,lmfom'.nd ! K3L/
ha d drawn more than a thous and v isitors
in the days at ter the event.

j im weldncr, K2jXW, wrote .a lt'l lt' r of
appreciatio n that dro ve homo the po int
we ha d roally accomplished som ething
on behalf of th e ev en t he fo u nd ed ,
Na t io na l Lig ht house w e e kend . We
worked seven ot her light ho uses during
ou r 0pt' ratin l1; tim e, a nd co nt in ue 10
receiv e QSL reques ts and comments from
thos, who heard o r wo rked us.

We loo k fo rward to nexl yl'a r, as Ihe
Rad io Boys agemstagcan AM Expedition
Sl,lmt'wht'Te, somehow. Stay t uned! .EB

websteo re feren ces:
h tt p :/ / w w w .c r .n ps .go v / ma rit ime!
light / thc masp t.h tm
http :/ / w w w .ches lig h ts .o rg/ tho mds
ne ws.htm
h ttp:/ / ww w.wa terw .l.u m / - weidllt.r /
.l rlh s / P ,1 ~l'2.1 .h lm l
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