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Who-" I .....nl l "'''' M, ...,,,ri up '"
,h. ARlll in C"nnK l1cu' in

lu~H. I h . vt' In .oJ"", I k . d b ig . 1. .. In
my.y... I .... golling ••h.onet' ... "'Plk
In my hobby .ond w h. ,v I Wh.

.....J~gn ~. ........... O il "' "'y bi,l
th"'lll>ul I t..d.1oo p>ll... ",to ""tho:
hanolh"K bJ' .-.rc.... M_ n F.-.·"..,--I.d 11_,. .... tIw C_""".,.....
MMt.ollfl ol1IwWII'-_ "'" Iwdlunrd
...... Whm I ""';vood in W", U..n fD<d II
....on ..SuM_y.nd m y" k-kd
down. l~... """"hi my r k and p. "..1
"II - I ."",lI y f""nd II. ndy'. hou.. .ond
.... ImmO'di..td y ,,,..k ... t' ("or to 1
),><' M.,.k. y. WI JMY. wh o w • • to m y
I... ......h . '••u.,..,,",, I found 0'" I. ,••
,N t~ .... "",ng lO '" 'Iv A.Io,.n'
C..... .....nic.t..- """",, -CW. whi'"
..y "..w_ANimn. C """'.,.....
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""I, It" Y ...ho ...",~rd phonr • •0 Ed

TII WII IDQ. 'hrVHF Ed, '... I . hi ..~
Ed oa'<'pmi .."'ply t>«. .... • rry
f<tW of lho ....mo . , t lQ ~"'1'N abo.....
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buo<h .,tII_and. «"""p .M_I .......
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Arthur Collins' 1925 Amate u r Sta tion
Put One, The Receiver
by J.I. J. nk in . , WSEU
P.O 5OIl7

R O TX 751'w
j.rn"jl>ell...h .n"

s.w.." fIw""...... frft- ,..,.,C....,~ ..,.-.I ""It..,Ullt.. hul' • •
_,..,_ flllIt_ ,....__,,, _""i<o"_ ,It,.,"-M,' Ior" A,d l<
CrrroI"_ ."..,....__ "MI __ ."""'~".,,<tI n.. .",.......-
'",It. _ •.." I. ' ,_,11tr i _,. ', Cit;'" ._ ....Jt '" h"W~-.
......." ~ C....,,..........

OnOr~. "'h. I Q24.•he Th trd N . ·
h"" . 1 IIndi" Cn n l<', o'nCe con v...-l '1'1

W• •hinK" ... . DC,Th~5«'r~'.'y nl Corn ·
",.I'<~. I I.""",, I [,,,,veI. I.'e. 10 1«<"",.
I" ..id , o f , ho> Un;.Nl St.,.... "l""nNl
h i• • 01 01 i'h ,_ ... 'emen t.'

" No' h.v~ ~ ~,I,"'kt."d III 'h.....
r .....iou. ronl~ , he vo;a, 0 ' in le . ·
eo.l oj' , he Iru'. embr-a<1n 5 II' he
<1< ,ho, """"'Nl ",,.,v on , he
Un' 50. '-"" A n boy.H ..
..r " h ~• • nd .
...... ho Jl'K"I in_ kof "'"
ri5l>" on_ . I Lw- _h,..,
ttY l to ...,........,.n'.._ _ ...
Th"""llh " 'he A_.... I>oy l<>dn,
k-. _ 1 otI«tric,lt .nd ...
....1,, """"" .oJ1 the 1I""""'''"," 01
t1wiMt5 · _ ·

1"'1 '" 'h..... I...... . 'm""" t ....,
o ld too,.. h ••~" Su lton. 7DI pi<k<od lor
'heCQ of Tom Mi. opr,.M lI WNP _
TIlE IlOWl)(lIN. i<rd in ,' II~I"K. II.,·
l>.. ,. N<..,h G. .....I.nd.Th ....... ,he fI..,
M...-M,II. " • • p<'dJ1,on ' 0 ,I>< Am'".Th.
,<>d i" ' ill"" I. 01 WNP h<>d nO' he. rd
10 ' m..... ,h." ,J. w k" Mi, I wm',
, "" "." d .,. , h..'h w~ w.,~ .l>I.,,,

l>re.k ,h,,, w•• "'1' ,,1 14.h. w""n••1,••
""~• • "",,,,h <>l v..n . " .....p...n ,.'w
_ . 701 w~1'<'d • CQ ."d ...
port<'d O!' W~ orked 10< .... hour..i'_'' l>Ior. h" ';5...b~n5 ""'.rd

•

• ",,,plor I ' fro""hr r"'_ .nd 7111
""PY'''1l ", ill".I, ...,,1> ,...Iy . n ,,«• •
.."".1 "'rut. 7DJ w • • ,he! I•• , . I. h""
w . .... ..., . \>I., to ,.,..,• • h h" nillh tly
w. leh w. , up' I", . 1><,,, ,....on,h .It~,

,h i. d. I~,· ~ '"'lu,p"" ·'" u.,..l., 'lU)
w... """. ,,,.... _ ~,.nd li,~·.... "
".n,mitt~, con.I, ·,Nl b y Su ll....

"'ll.in in .he! Sum....... ,~ 1"!5••n ·
O1 h~. foft~n yu. uld b<>y. "" ' h " .
Coli"" . Q(:XX of Ced., Rorod A,

......Id p id<o ,he! only uni<•
•_ toto, " Ihr __.....J Moo<~ ......

"'t<11C ~p<'d,I_.nd ...~. Iuo
twnoly- lwo .... i5l>1d.y.. W ~~ ....
• ",n.~,'I> 01 I' _~ yoonll:
C oil............."'" d.dy 1_ 101 to 5
PM h.ondh"ll. 5""'1 ...",,_ oIlf.tI><.
t>oth..........,_ofIi<IoOl .. .. . .... ......
.rt>cln .... .............,...J"'f" n.... N. ·
I_I G<rov.""1< S«....y.~ of
.he! • • p<'d" .........., . nd ,_ . ed n,,·
......".,. -Il'" 'h""'5I> ,he "'l"'f'"
....... , <ONtruclfod by I h it .... y... . old

.."
At"" ' r<,nll l'. "y• • wFll. , I" , /UJIO

Agt M"g.,,"' . ,t ;, l,../ '0 v,,,, ('''''.,
It' r id. ' 0 ..... , h ion ,h., youn ll
...rthu. (.'"110,,. hod bu,lt . The ' ''''y 01
hI> vio" .... y h,und ,n .Iw N", ~n,l><-,

\"25Nli!ion oj' "'. lln in• . n.... Ap n l
IQ26 iK.... ' " Ilow. ""'h 1....-"""
• .... Ior ",h..-h d......_ Ihr "' · IN'
Collins "oN! Tw o ' •• n . ""n ilh



The <1I u tho r with his replicn of Arthur Co lli ns ' 1925 receiver a nd tunsmitt er.
Not e how he is tuning th e rece ive r w ith <11 penci l to re d uce h. nd u puil<1l nce.

th ree configurations are described in
the May 1926 iss ue . Both of these ar­
ticles were w ritte n by fifteen year old
Arthur Collins .

It wa s these a rticles that prompted
me to make replicas o f the eq uipment.
Last November, I was fort una te to host
a tour for the Co llins Collecto r's meet­
ing in Da llas, Texas. Th e receiv er a nd
transm itte r descr ibed in part 1 and part
2 of th is a rticle were d ispl ayed a long
wit h ot he r prewar equipment. As a re­
su lt. se veral calls. e-matls, and letters
were received asking for more details
about the co ns truction of th is equi p­
men t. First, let me say there is no thing
new o r specia l abou t the circu its that
Co llins used .Th e circuits a re we lld ocu ­
men ted in QST and o ther books avail­
ab le at the time . The re a rt' inno va tions
rela ting to paris and layo u t.

For my pu rposes, operation of the
equipment is secondary. Ho we ve r, the
receiver and Iransmitter are fun ctional.

5

The person who d uplica tes thi s equip­
me nt w ill need to ma ke some ea rly de­
cis ions regardin/i; pa rts. Some rea ders
ma y wish to use more rea dil y av a ilable
parts to hasten th e project a long. The
parts originally used by Mr . Co llins Me
very d ifficu lt, but not tmposstble to find .
There w ill be so me pa rts so urces listed
at th e end of th is article .

The receiver abou t to be described
was built by young Collins in th t' sp ring
of 1925. II was a n exci ting time 10 be a
Radio Amateur. John Reinartz a nd Fred
Schnell ha d made their h is toric two way
contacts wi th the famo us Leon Dcloy,
op era to r of Fre nch tlAB. Perm issio n to
USt' the sho rtwave bands (wit ho ut spc­
cta l license s) was g ra n ted by the Rad io
Conference of 1924. Th e ha rmo nica lly
related bands were 200 to ISO me ter s
(1500 to 2000 kilocycles ), 85.6 to 75
meters (3500 to 4000 kiloc ycles), 42.8 to
37.5 meters (7000 to 8000 kilocycles),
21.2 to 18.7 me ters (14,000 to 16,000

co n linut' d nul P"~t'



Front vie w of the receiver

kilocycles), an d 5.3 to 4.7 meters (56,000
to M,OOO kilocycles). The Zedders and
Auss tes were commu nicat ing a lmost
daily with ma ny No rth American ama­
teurs. The rus h to operate in the new
bands was met w ith man y se tbac ks.
Circu its that functioned very well a t
200 meters we re erra tic a nd hard to
contro l when tu ned to the 19-21 me ter
band . Young Co llins explained that re­
ceivers with se veral rad io freque ncy
am pl ifiers whic h worked we ll at wave­
leng ths above 200 mete rs, were not very
usabl e on the sho rter wavelengt hs . A
receiver for short waves must be low
loss to be eff icient . Collins e limina ted
everything from his ci rcuit s th a t was
not necessary. Many of the pa rts tha t
were advertise d as " low loss" proved
to be o the rw ise . Fewer parts mea nt
lower loss. His receiver had a sing le
detector fo llowed by one or more audio
a mp lifier s. If a wea k sig na l could be
detected , he re lied on his audi o stages
to a mplify it up to a usable level. His
antenna syste m (a problem due to op­
position) was coupled ve ry loosely to
the detecto r. In fact the an tenna wa s a
sing le w ire th rown out of an upper story

,

window in to a tree. Mr. Collins ' pa r­
en ts had built a ne w colonia l s tyle hom e
an d ou tside an tennas were not welcome.
Two 3D- foot supports we re la ter added
to the roo f after the Mac Milla n contacts
we re made. The receiver d id nu t use a
con nection to the ground .
Assembli ng t he Rece ive r

The schematic and parts list ide n ti­
fies the original pa rts used by the Collins
receive r. The UV-99 tubes we re chosen
for the detec tor a nd audio stages . These
tubes fit a small shell socket wi th a
bay one t slo t. The UX-99 fits the stan­
da rd four -contact socket. The bu ild er
will need to determi ne which typ e of
tub e is availab le, the n choose a soc ket
tha t matches. Mr. Collins d id no t use a
socket wit h the de tec tor tube . He sol­
dered direct ly to the pins on th e tube,
w hich wa s in verted . After solde ring in
a few tubes a nd not finding a good
perfor mer, th e decision was mad e to
add a standard 4-pin socket to my re­
ceiver.Type 30 tubes ca n a lso be used in
the receiver. Do not mix type 30 and
UV-99 tubes in th e rece iver, since the
fila ment vo ltages for the two a re not the
sa me. On th e termina l board drawing,
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you will find a layou t for the detec tor
socket. The base wa s rem oved from my
socke t and its pins were a ttache d 10 the
te rmina l boa rd . Your socke t ma y not
match the ho le pa ttern sho wn, so chec k
it out. A two-inch diameter ho le (be­
neat h th e-detecto r tu be j cu t th rough the
baseboa rd can also be seen . The detec­
tor tube ma y be remo ved easter throug h
thi s hole . An ext ra bind ing po st has
been added to the receiver rear panel. It
iso lates the p late volta ge o n th e plate of
the firs t aud io stage fro m the plat e vo lt­
age o n the second stage. These are the
only modificat ions made to the o rig ina l
des ign.

The Beem er-Tully so called "condens­
ers" were advertised as low loss va ri­
ables, but th eir fricti onal bearings a re
rough and difficu lt to keep in adjust ­
men t. Th e z-pla te main tun ing co n­
de nser mo un ts on the right side o f the
fron t pa nel. The t t -plate va riable is the
rege nera tion contro l and moun ts in the
cen ter o f th e panel. Thi s ca n be seen in
the receiver's rea r v iew ph otograph.
Notice tha t one va ria ble is mount ed
vertically while the othe r is in a hori­
zontal posit ion. Hopefully, the length

1

of th e mounting strips have been ad ­
jus ted so that th e te rmina l boa rd w ill be
le vel . Starting with the first ho le on thl.'
left hand side o f the te rmina l bo ard ,
Iastcn the longest moun ting strip to the
boa rd , using E1. Mo un t E2 th rough E7
10 the next six ho les. Be sure that the
holes in the b ind ing post faces the front
o f th e rece ive r. Mo un t the shortes t
mounting strip to the eigh th hole wit h a
brass sc re w and nut . Fina lly. mount E7
a nd E8 to the last two holes on the
terminal board . It is helpful to com­
pletety wire the termina l board before
mounting it to the va riab le cond ensers .
The rece iver is w ired with No. 20 gauge
" pus h back " wire. So lder is used to
mount RIto C3 . All o ther con nec tions
a re made with screws.

Before moun ting the terminal bo ard
10 C I a nd C2, fasten th e front pane l to
the ba seboard using No . 4 brass Ila t
head wood screws. Mo un t E9 a nd £ 10
on th e rea r pane l. Nex t mount El l
through E15 to the rear panel. Now,
mo un t the rea r pa nel to the base boa rd
using No.6 bra ss wood sc re ws .

Mounting loc atio ns fo r parts used in
th e aud io stages are no t sho w n on the
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ba seboa rd d raw ing. Position tran s­
former n so that its frame is in line
with the back of C2 and is cen tered
bctwcen C2 and the rea r pane1. 1tshould
be possible to place a wir e about3 inches
in len gth be tween the stato r connection
on C2 (left rear view) to the input term i­
na l of Tl . Place the tube sockets for V2.
V3. and transfo rmer T2 on th e base­
board . Align the m in a straig h t line

w ith T'l , spaced equa lly apart. Mount
the tube soc ket s with No .4 wood screws
an d the transfo rme rs with No .6 wood
scre ws . Wir e the a ud io s tages accord ­
ing to the schematic. Don ' t forgt'l to
place R2 on the st'conda ry term inals of
TI.

Mount tht· terminal board to the back
of Cl a nd C2. Use ca re in connecting the
filament w ires to the socke t. One side of

8
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the filam ent is connec ted to th e ground
bus o n the terminal boa rd . Make su re
that g ro und o n the te rm ina l board is
car ried through to the g ro und sid e o n
the aud io s tages. Otherw ise , the fila ­
men t w ires will be sho rted together. It
migh t be best to see the fila me nt s in
each tu be light up before con nec ting
the "8" batteries to the binding posts.
The rhe-osta t is in se ries with one side of

•

th e filam ents. When a th ree-volt bat ­
tery is used, th e rh t,o st at sho u ld be se t
to its min imum resistance. If type 30
tubes a re used it is be tter to set the
rheostat to maximum resi stance, then
ad jus t fo r 2.0 vo lts o n the fila rne rtts ,
Coils

The inductors o r "coils" used in the
receiver we re Lore nz type, be tte r known
as "ba sket weave" . The re was a lot o f

c(Ult in ur d nr .t p.llp;r
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be very sensitive to ha nd capacity while
tun ing. Mr. Collins used a pencil eraser
agai ns t the outside edge of the main
tuning d ial for fine tunin g. Th is places
some d istance bet ween the hand a nd
receiver.Theva riab le condenser s in my
receiver a re worn and operation of the
receive r is erratic . But sig na ls on the 80
meter band have been hea rd from Eu·
rop e an d Au stra lia at sun set and sun­
rise . The an tenna used was a 4 Sq. ve r­
tica l a rray.

So far, a power supply for the re­
ceiver has not been built, bu t one should
be fairly easy to make. The sche matic
for a sma ll switc hing supply is circulat­
ingaround theboa tanchor groups .That
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will be a project for a no ther da y. .ER
Ed. Par t two, The Transmitter. will ap·
pea r in next mo nt h 's issue .
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The Blmac T rane-ct te r Mo del AF-67, se ri. 1 1908. T he tack o f NM u lt i -Etmac" o n
the nam e pl at e sugges ts thi s is an u rly mod el.

vania wh ere I was working for West ern
Electric and Co lumbus , Ohio w here I
had a specia l lady friend . The Elmac
we nt with me in the Chevy, now paired
wil h a PE-I01 dynamotor, a Gonser
Supe r 12 can verier, and a Johnson
Whip load 6 ba se loaded a nte nna.

In the June of '61 bo th that s pecial
lady and I g radua ted, a nd we got mar­
ried in August. The Elma c followed
alo ng wilh us , no w paired wi th my o ther
old H RO-SO friend 10 an apartment in
Co lumbus for a yea r while I gotan MS,
10 a nother "ga rden" aparlment in Ne w
Jersey for two a nd a half yea rs where
we added two da ughters to the fam ily
and I worked fo r Bell Labs and we nt 10
mo re school. and fina lly ba ck to Co­
lumbus again in 1965 where we pro­
reeded 10 add a so n a nd I finally go t my
Extra Class lice ns e a nd a Ph .D . Th e li­
cense a nd the degree were somew hat
relat ed , thanks to the Elmac .ln the su m­
mer o f 1966, I wa s study ing for my
gene ra l exa ms - basically I had to know
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everyth ing about every co u rse I had
ever ta ken in Electrica l Engtncerteg,
Mathem alicsand Ph ysics . After,] while.
I wa s b urning myself o u t in abou t an
ho ur and a half of studying, so I wo uld
lake a break with the Elmac a nd the
HRO and get on the ai r. Since no o ne
wa s using AM in 1967, thl,.' on ly thing I
could d o wa s to work CWoBy th e tim e
Septembe r came, I was nol o nly read y
for my gene ral exa ms. bul my code
speed was a bo wel l a bove 20 wpm and
I aced the Extra Class exa m a s wel l.

The Elmac co n tin ued to be my o ne
and on ly trans mitter unti l we moved 10
Alle ntown, PA in 1968 and my w ife
gav e me th e $50 that sbv got from se il­
ing our ga s d ryer end , sha n ty Irishman
that I am, I spent it rigM i1W,1y o n an
Eld ico SSB-WO. By tha t rime I had als o
acquired an HRO Senior from anot her
Ohio State EE p ro fesso r, Hob lf ijo;8 Y,
W8IB, a nd though I d id not realize it
then I ha d a lready sta rted o n thai ter­
nble downwa rd pa th o f d boa tancho r
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IMide the boxthe VFO Is In th e s hielded box up front, th e fi nal is on the right
with th e 5881 modulator t ubes beh in d it, th e moduI.tion tr an sformer is re a r
cen te r, and the audio stages a re on the le ft s ide . Not e th e th ree ga nged, cha in
driven bandswitches a nd th e tw o ganged A M /FM /CW swi tc hes on th e rear
outs ide wall of th e cha!lsi!l.

the modu lation transformer is matched
to the 5000 ohm load of the 6146 final,
and it also has a 500 ohm tap that will
deliver 40 watts of audio to the outside
world if you want to use the AF-67 as an
RF and AF exciter for your boetanchor
KW final a nd mod ula tor. Thi s d ua l use
as a Trans mi tte r or an Excite r ca used
Elmac to coin the term "Trans-c iter" for
this rig . In ad dition, the output of the
6AU6 speech ampli fier ca n be directed
to a 6BJ6 reactan ce modu lator connec ted
to the plate of the VFO. The ma nu al
doe s no t offe r a ny suggestio ns on set­
ling the FM deviation other than saying
it's contro lled by th e audio ga in. I do
know from my OSU leb expertence that
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the FM works well. Isuppost' you would
just have to find so meone with an NBFM
de tector in his receiver and set up the
dev iation until it sounded good.

Thus far, every thing I've told yo u
about the AF-67has been the good news.
The bad news is that the AF-67 is a TVI
maker, a nd I've no t ye t been able to fix
that p roblem . Back in 1952 peo ple WNt'

just beginning to figu re out how to de­
sign a rig to avoid TVI, a nd mobi le
op e ra tion wa s becom ing a lot marl'
popular because you we re ge ner Al\y
gone from a given neighborhood before
the folks co uld figu re out whAt WdS

causing that ga rbage on their boob tube.
Indeed, the ma nua l read s as though

conli n u~d nnl pag~
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If you're Ih inking o f add ing a n AF·67
10 your shack, you might wa nt 10 know
about its power supply. The rig needs
a n external su p p ly of eit he r 6 volts a t
5.2 a mps or 12 volts a t 2.6 ,1mps for the
filaments ,250voltsa t 75 rnA for the low
level stages, and 500 to fJOI) vo lts a t 160
mA for th e mod ul at or a nd fina l. Elmac
o ffered the 115 va ll powered 1$ 2V su p­
ply a nd also the MI 070ami MI071un its,
wh ich were vlbrat c r pnck s th .u ran from
either e or 12 vo lts DC and li S vu lts AC.
J suspec t th a t mu st of the mobile AF·
67' s back in the 50's were powered fro m
PE·l01 o r PE -103 d ynarno tor s, s o
M1070's mi ght be a lit tle sca rce . ln my
case the powe r supp ly fro m my 1952,
6AG7 / 6146 no vice rig donated the Hv
transform ers , cho kes ,lOU filter capaci­
tors th at sti ll ru n my AF-67.

The re have been several Kt)ud a rticles

Under the ch.us is, The fin .al tune and load ca pac ito rs are ah le fded off fro m th e
lo w leve l s t.ages,
te ry and derived bias using a 22,5+ /.
volt zener diode in the 5881'5 common
cathode lead . You can see that zener
di od e in the under chassis view, right
between the two 5881 sockets, in the
rea r be h ind the fina l tu ne and load ca ­
paci tors. Also in the und er chassis view
over just behind the microphone and
key jack yo u can see several RF chokes
and bypass capacitors Ihat I put on those
leads. If yo u look very carefully, you
can also Sl'C a term ina l strip, a small
rectifie r diode, and a larger electroly tic
capacito r that prov ide DC po wer for
the keyin g relay, just to the left o f the
round d isc cera mic ca p, that keys th e
VFO. Finall y, yo u can see in the front
pa ne l v iew th a t I su bstit uted an
Amphe no l micropho ne connector that
ma tt's nic ely wit h my 0-104 and JT·30
for the o rig ina l three circuit jack.
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' Rad io Ce n tra l' in the autho r's ham sh ack. Th e G PR·9 0 a nd G S B-l ar e in the
center, O n the left Is a Ce ntra l Elec tro n ics lOOV and o n the r ig h t i!l a CE 600L
amplifier . Abov e t be C PR-gOIs it s se mi- ra re match in g speaker.

between the 6A V6 mixer and the fir st IF
stage, while the 6BA6 buffer is bypassed
and di sabled , The fir st IF, in thi s case,
is 3.955 Mc a nd the second IF rem ains
455 Kc, The 6BE6 conve rter uses a 3.5
Mc crysta l to crea te its LO.On all ba nd s
the 6AG5 var iable HF oscillato r 0 pt' r­
ates above the signa l frequency .

Three ordina ry 6BA6 IF amplifiers
follow the crys ta l filter, whic h o ffers sill:
se lectiv ity positions ha ving 6 dB band ­
widths o f .25, ,50, 1,0, 1.5, 2.0a nd 6.0 Kc
(filte r bypassed}. The first two IF am ­
plifiers receive AVe derived fro m o ne
sec tio n ofa di ode connected 12AX7. RF
gain con tro l is also applied to th e ca th­
odes of the sa me tw o IF stages. Wh en
enabled, another 6AC5 acts as a BFO,
injecting its signa l into the g rid of the
thi rd IF amplifie r befo re both BFO and
IF energies are passed to one half of a
6AL5tha t serves as a detecto r. The ut her
half of the 6AL5 forms a series noise
limiter ,

The un used half of th e 12AX7 that
generates the AVe amplifies the audi o
before se nd ing it o n to th e 6V6 o utput
stage. To improve the linea rit y of th e
aud io chain, negative feed back ta ken
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from the seco nd a ry o f Ihl' mult ipl y
tapped (6DO/1 6/8/40hm)out pu l tr.lns.
former is applied to the ca thode of the
fir st aud io amplifier. A selectab le filt er
between the 12A X7 a nd tht' 6V6 can
pro vide ei ther a lo w pass funct ion
(aboul·3 dB @2 .5Kc) or a udio rt'dkin~

@ 1.2 Kc. The 10 dB bandwidth in the
pea king mode is adj us ta ble be tween 600
and 1600 cycles .
Abou l That Front End

'They don't ha ve any fronl end selec­
tivity sodon'r tey using oneon 75 meters ,
specially at night", gru mbled my friend,
now SK, W5P'TY. Obviou sl y Ozona Bob
was not fond of C PR-90's . Wh y ht.· had
a stack o f them when l Ias t vis ttcd h im
s till perpl exes me, ho wever, I confess
they we ren 't being used. Admittedly,
the GPR-90 fron t e nd des tgn diffcrs from
that o f most receivers o f its d .1Ybu t this
is not necessarily nega tive. The fir st
d ifference is it s brocdbandcd input
tra nsformer, whose 75 and 300 Oh m
inpu ts may be configured to su p po rt
balanced o r unbalanced Ieed lines . The
second is it s grounded -grid 6A l!-I RF
a mplifier. The third di ffe rence, which
annoyed . PYT pe rhaps th eoret icall y

con linu~d n u l P.lg~



The TM C GPR·90 is olI hand some reee tvee.

more than operationa lly. is the lack of
resona nt tun ing in fro nt of the 6A B-I;
spec ifica lly be tween the broa dbanded
inpu t transformer a nd the 6AB-I ca th­
ode ,

On Ihe two lower ban ds, the 6AB-I is
not used . In this case, RF sig na ls a re
tune d on the grid and the plat e sides of
the 6CB6 RF a mplifier . Since I don' t do
an y weak signal work on 160 met ers
nor do I chase broa dcast OX. the speci­
fied sensitivity of 5 microvolts (it's ac­
tually some what better tha n th at) on
th ese two bands is no t an issu e. On the
four highe r band s, the 6AB-1 is inserted
bet ween the broadban d input trans­
for me r a nd the 6CB6, inc reasing the
sensit ivity to abou t I m icrovolt (an R­
390/ A it's no t), In this case th e RF tu n­
ing re mains on ly th at associated w ith
the 6CB6, To improve ima ge rejection
and noi se fig ure. varying stag es of high
pass ftltermg are used in fro n t of the
6A B-I RF.1 rnplifier.dt·pt·nd ing on which
of the four UppN band s is selected .
Nol l' : Decip hering the GPR-90
ba nd switching arrangement in order to
write th is ar ticle was an exercise that
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made me be tte r apprecia te the s im plic­
Ity of an HRO,
Phys iu lly Sp eaklng

Ca pa ble of rack mounti ng. the C PR·
90 has a sta nda rd 8-3 / 4" high, 19" whi t'
fron t panel. The malching ca bint·t is 20"
wide, 10" high and 15" deep . Together,
they weigh 52 pound s. A hingl'd lid
allows easy access to thetop side of tho
chassis. The fro nt pa nel pa int is glossy
medi um grey a nd the di al beze l is glossy
da rk green w ith a grey -bl ue lin t. No t
nearly as d a rk. th e ca binet's g reen
wri nkle has a hint of g rey. Red and
whi te silk-screened let tenng de tails the
fron t panel. Overa ll, th e pai nt qu a lity
riva ls an y I have seen.

The sy m metr ical front panel is plea s­
ing. wi th its la rge main and band spread
tuning knobs placed low a nd nearly
eq uid istan t from each othe r an d the
pa nel sides. These knobs have a feel
simila r to th ose of a n NC-183D and
there is mo rt' than en ough ba ndspread
to easily tune a CW or SSB sta tion, Ro­
tation of the band switch knob located
be tween the tuning knobs could , how­
ever, replace th e tin ca n ope ning rou-



-•
A lop chus ls, rur view. The mech oll n ical design and the qualt ty of co mpo ne n ts
of th e G PR-CJO are u good .5 oIny rece iver ever bu ilt.

tine in an art hritis commercial . It la kes
sign ifica nt e ffort and this is after lubri­
ca tion of tile enure assembly. Black
faced an d rK t'SS4'd, th e 5-meter is cen­
trally located between the tw o fre­
quency dials.

Other front panel controls are: XTAI.
PHASING, R.F. SELEcnVITY (actually
this is IFselectivi ty), AVOIO GA IN. ANT
TUNE. AUDIO SPREAD, RFGAIN. BFO
PITCH and AUD IO SELECfOR. Addi­
tion.1l1y, there a rt' five logg le switches
thai con trol the Sen d / Rev fun ction and
enab le the Ave, Noise Limiter an d BFD
and Crystal Calibra tor. Two small knobs
adjacen t to the main tuni ng and band ­
spread knobs can be used to lock their
associated dials.

There are at least th ree ve rs iona nf th e
GPR·90. Th e earl iesl had no crysl a l celt­
brat or. An Inte rim mode l em ployed a
cali b rator mou nted o n the aluminum
pla te cov ering the ga nged luning ca­
pacitor. In the later version this Iunc-

2J

tio n was fu lly Int egrated in to tbe de­
sign .

The rea r apron of the chas sis contains
an AC accessory outle t, fuse, relay co n­
nector, antenna termina l strip. spea ker
termina l strip. two power co nnectors .
RCA jacks for IF output and pho ne in­
pu t a nd IWO slide swi tches tha t t.'Rable /
disable the pho no input a nd ex terna l
single sideband adapter.
In O per.ation

Althoug h many agrtc'tc't heGPR-90 has
grea t loo ks, I am ofte n asked, "Ho w
we ll does it work?" To allay ,my fea rs
tha t Ozona Bob's co m me n t mig h t ha ve
raised , I have ex pe rienced no fro nl end
ov e rload condi tions fro m l,ithcr loca l
b road cast sta tions o r ,ld j,1Cl'n l ham s, o f
w hom two live ro ugh ly 300 a nd 1200
feet a way, and this Inclu des o pera ting
75 me te rs at nighl !

As an AM rffeiver.1 g ive thl' GI'R-90
high marks, the exce p tion being ope ra ­
tion on the highest ba nd , w here its ten-

( o n tinutd ntd P"'St
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The TMC GSB-I s ide ba nd adapto r

and pa int sche me perfectly match that
of the GPR-90.

Sign a l flow through th e GS B-l is
simple. A 455 Kc IF signa l ob ta ined
from the receive r is first amplified by a
6BA6. The ou tp u t of the 6BA6 feeds a
6BE6 converter tha t rece ives e it he r a
438 o r 472 Kc signa l from a 6AG 5, th us
conve rting the 455 Kc en ergy to th e 17
Kcra ng e. The down co nve rted IF signa l
goes to a band-p ass filter ha ving band­
widths of 25 Kc (-6 dB) and 3.5 Kc (-50
dB). The 438 and 472 Kc sig nals arc
con tinuous ly ad just abl e u p or d own by
3 Kc wh ich allows the IFsignal be moved
around within the passband of the 17
Kc fil ter as req u ired . Used in conju nc­
tion w ith the GPR-90 crys ta l filter thi s
reall y helps deal with hea vy QRM . A
6BE6prod uct detecto r con verts the now­
filtered 17 Kc IF signal to a udio usi ng a
17 Kc signa l prov ided by a 12AU7 osci l­
lator . T he re covered a ud io passes
through to a 3 pole low pass filter at­
tenuating everythin g o f significa nce
above 5 Kc before it meets a 6AL5 peak
noi se limiter. The audio is then ampli­
fied by a one half of a 12AT7 and a
6AQ5 power ampli fier. As in th e C PR-
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90, the audio output tra ns­
former has taps of 600,16, 8
and 4Ohms. Improved AVe
performance is pro vided by
onehalfofa 12AU7 th at a m­
pll fles the 455 Kc IF signa l
before a 1N34 rectifies it for
feedback to the 6BA6 grid
for gain con tro l. The two
AVC recovery s peeds o f
abou t 05 and 0.125 seconds
a re fro n t panel selecta ble as
is the prov ision to di sab le
the functio n .

The GS B-l ma y be used
w ith the C PR-90 in th ree
ways. Its low level a udi o
o utput ca n be a pplied 10 the
GPR-90 phono input, allow­

ing the use of its heftier 6V6 aud io stage.
Thi s method requires manipula tion of
tw o sw itches on the back of the GPR-90
that ena ble th e GS B-l and the phone
in pu t. Anot her method is to pa ra llel the
sec ondaries o f their output tran sform­
er s w hi le using a com mon spea ker, th us
eliminating the awkward rea ch. In the
third method, individ ua l spea kers an '
merely driven sepa ra tely by ea ch uni t.
Co nclus io n

If I co u ld ha ve bu t one receiver for
amateur use, it would defi nitely no t be
a GPR-90, eve n if it had ,waccom pa ny ­
in g GSB-I. Why? Th ere are mu ch better
receive rs av ailab le tha t cos t less and
take less space. On the ot her ha nd , mi ne
will co n tin ue to be an in tegra l part of
my ' Cad illac Sta tion' un less so rne th ing
very specracule r co mes along . That said,
sho u ld one be available a nd you ha ve
the required desk space, you 'll not likely
regr et the acquisition . Just don't for get
to loo k fo r the more elusive GS U-l . EN

Tu [ otn AMI semi $2 10:
AMI

Bur 1500
M etT;m ll fk, Nil 0.1 0,<;4



A Brief Interlude il t W6BB
by Don Mudo... , N6 DM
1bil O.p!>n.. l.ft
Yuh. CI,y, CA . m l -Un

Wh,ok)' So. 1It o 1If.,,__,Mw ph<>-
.... ..,.for "'"' _ Ioc..kod _ 'hor
8<ot"kftoy C_pw o>lllw Utu,,~,ryof
Collfomll "-""d ••, 11 thor 1950
lIfr-otylot o>l !he younc i .._ry un-
~od..... Wlo..uylf'dftd plo~.
toIr Todoyttwtwollt..
.... 111,~ _~.., 'hor~ ......
___lIy p,,"« durinfl; .........

_11~ hornPAI'f"¥ W.klotf.
-. .., • _ o>l ....""ll....""
'III' ..a.-IN~"" COft("T" 01 dot'­
....." _1nM .11 opp,,"llion ond .......
r;1ory .., h'l ..n'''~lfy

Th.. h hl ...0m m u n, ' y_. o U..",.
...... ..., .,"""", 10 ' Iv !>tl un, ..~,ty
......11'...d 11.lound h,mwU ."K" 2Il
,n • n n .." ..nm..n' .. h.. , .. n ..
p.-oplot, r>d uf't" ..•J.....,., d. " y .',,,, ul.,od. , h.p,"", 0'
p.......... II'y , Thl....... h oJ. h,,,,
,h,w. on I ..... h." .nd n I I",,~

nu'", "",Iy 'n . 1 I I.· I hu.y
0'1\0,....,... I" b<-, , , "Nlnll on p'!""
o,h. , 1"."" n. 1 Imp, lon" .".h ••
,ho 1',,"]1 '" 11,,1••"d ,.<11". i","
p i,,,,. p.ltt "I h" n.... hi... 'mp'",
.ion, h lC'd h,,,'.' ,n m.m",y. Only
00"'. Imp ""'. '.1'""]110 ,1<1 .., .. ,II
hot ,......,<'d .-......11«'10<'1. t?Ct>rdC'd

... h".I ' .."'....." ' • • " t••,C"d ',om.,........,".....""""".......
T1w 8<ot"1..Iory e.m!"" 01 'ho' ••"",hly

Un..otnO'y 01e.h'orniI .... ~_ in

1950 '''' If, .. , ...II..n... '" '..o.t...u. '"
n ph,....,.""" 'n • .-plr "'two'
, /d. of ...-. 'n ""ho' ""hlic. In
...., Y""'. W0.88 h .....<'d""....<'01.

........ "' "'.or ,nD~ fo.o4Ibo; ,I>
....io.IrrIno ",",'O(.n' ""'.. to 1Iw
.....11 nrrlot of It .

1'0'0.88 1oc.1t'd , PF""'".......,.
...... o>l ,t.. .,....-Ilim. In <'d,.

1;.-" 0 ' ,,,lid 1OIM""y ...hkh . ~.. t h~j •
I. ,S" .,hlr1ic fl. ld A,cop , ..... hulloJinK
..<><>d • ' h I."'.,, ' 2Il _ ., bNm
h. roof">p k ' ..... . !><ou, 20 ' '.11.
PoinlC"d 'I' Ih 01. , t.. bNm', .....
""... prod iMo 'ho 11«"""" lI illo.t-.I a
m,a-awa, OnIiF. W0.88 .. ,...t. 8("-{o IO
"aRO","'r, . 'tI<hcod10. Mr-..w< SO",·
...1 SI"f_ VfO T1w a
Ilamm.orlW>d Sup" Pro. T1wNo .......
.100 _ ...01otht'r .....Ia oca•.......t ._,

1Iw '-L. T1wy IouL.ord IIh a . ....' ·
pluo VHF ~jp<lWft....... ,h dod,, ',
a_in_In 'Iv omdnlI'od ..._
III... .. . port....... ,n 19'10 ...... _ I••
......- onIy.ho II F bM>.I.

On 'ho Nndo bt'kow U ltllz. 1lir.68
......t a .....m· ..... d,polr Ird by .....
N coawn 10It.. ....,_«nf'1t'd It...
.... 1 by 'ho oIdrr ........... fai'"
boora_ " ,m~'l>'" 10_ "'l<lIy
... "'"' , .ablo- On 1Iw ...11
....ar ,noJ_ "'a' nlrd a ..nL
c'mo" , hith a 1 cal>'" .. ...
,Ird ' h "'h 'ho' ..,n.J" a r>d llwn oJ,..
apr""'rod. Acn>td '"II''' 'Iw "Ido-r~.....
'ho .,.,..... 1t'K.. 1.~, ' h.. <~Ior ,." un·
<Ir'Il'""r>d ..,,_ 'ho .,1>"',,,, h,· loJ . nd
' • •mt ... ,<'d It U up...rd. in'o, ...i"
."unK N-' n bl.a.-hr, liKh' I" ~.' ,,"
lh•• ,I>I'·'K IIl'ld'. ,• • ,loJ.. " PI""" '" 'I>
lhr . 1.'lon. " '" I." .... . y I" I>r ",'.·n by
Ih. n. k.oJ ry.

Onrulllw"'l\..Jo.... a ~,...JI1.,,,· ..u,I""1
from ' hr Rl'P"I>II,: "I Snu lh Ainu. rom"

mrnit'd ' ..."h,..n' I...yo...'d
10 ....,1 and 11<>' ''''' n , 1h. tn-
Ill,"" Iwd ICC<'n' 'ha' 'Iw ~.I<I

hod rd hrfort'. d,-I "y lin,"'"
~ _ 1_ d,I"""" 1ucf> u.... Sourh
A""'.n _ ,..... IItrr pLo.-l .....
tnfl .......... ." AInL.uno.adlllr<'t ...\urh ....
1flOlr.' hoonr. dmwd "'- Du",h ,10-
0I0Il hoo .ondom ·fod ""40.....-s
dod a I>rt ~ ,th :5 " ....... Iu.
h n "I O.. rh. " 'bon ,h..
.....""''Y.• 1IC-{oIO ...... '" l.ua..... oJ..
"""'......"'"'pLoY"'« _ yw.,,""
...... .. 1Ii008ll ..... ,......-.-d" -..
... hoo;h l-wf !No l.ua..... dop>lor "",



k><. or ..'","tt , Iht t......... c.>nn«tI<.>n to
tht eo"""",, 1111 '''''M;!. ""'hap. this
lO. 0'.~ whr . U /If """ "'f"
\'161\11 -.....J to 1<""", on lJ.l ...........

In I~ """' ounspot _otiU
Io;p~h 10 ouppon h'X" OX ......
Ia<1II .....- ....... rounh'y .nd .round .......
worid on 20-.TIwtharl .. W6B1
w• ........ny ""- on Satu rday mom­
__ TIw _ 'a &Y"" ........ _ Of""' on
_ 10 P"""'"pr~ .thlrtn .0<­

_ ~ ot.,lo"" MuoI_ hod ....-.....5atun:la,...... _
_. F"""" _ ~ ..tlJur w_."f'<""

0aIIy~ IIwy -.ld ""'"' Ew..,......
.. :lD-""" d........ tt. <If""'"
.."-' tt. 1'1_eo.c.

It -.-! tha, .......,. ..- tt. _
-Vad ""'-ftl "P<Ol W68lttt.s..u...
AfncMo w_ ......y tIwft. alw.y"
fftdy _ Iuo~ lnowlodlt"01
,tw ,_ ltaowd "" h,. .,,,,,,"""'"
poane.Jd........ hi.p<n b oon
"""'puo. 0Ihrr ha.... w,'h ....,..._
-..tty .. .-.. ...-.. brwfly ......
nopo!,..... ttw ....- with ..Iwd"ko> on
20 AM phor.r wnh ,twi, honw h>WN in
tt. _ ,..... SI. ,... f.-il ..Iwd"w Lo"-<l
only ...",,,,.. !>K."... "' w.i'·
...~ '" I,..... f y,'I"·,.,"" ",.,..;•..-d ,t><-
....,.....'.,>lJ ty l..ot.m.l.o ,.Iph.......,;eiIkn·
lifie.'lon ,I<,wly . nd d ...ly .1 lht !>,>tin ·
n,n~ .nd ond,~ ·h I,.n.ml..""" "W,ll ·
I...... Co u..·k . Il.o ,. No "'.....m<'d
will'nl! ,,, j...t ..y ' 1'1 668 .. M. yht '''''
younll- ..>p/'lI>'Ic.W ..t>ro,,1Ko Ito.. ...t
....., ...." 10;....1p-...o \lwoy j~h' _,y
thti, _".............I<>th< . ad 1d'ha,
"". oumy "3. M.o yht IIwy ftoalf'd
.....' ·II1I" 1d ht """.d '" th< .....~
world • " " ............... f""'PIt
ddn', 1'- ~~ on pubIot, "'lui, .......
_ ~ad _ ...... S-,h
Afnc_ "" ly__..... !<."Iun«-.....
0-Soooutday -.......,; ...... UO'Ioioropad

_ tht w__• and Iouncl ....

bOW ............c.pI ......S<>u... Afn<an. whow_tInknntI ....,"," J"ft'I' d _ ""I"'P"
_ , T1w IIC..IO........... _ ...... Sou-

p<1" Pro I'K'I'I,'• • had ht,on tu.,....J un. Tho
1IC~10. .. ......t w.. ..., "I' ,"' ..... A M
I""""" 0120 moIO'n, Tlw /I,ad ,
down.nd owrl.... '..nin,; , CW pn '"
oI lJ.l ""IIwSUp<1" f'n>.("W w..h..
I.mih ..-s., ' ''' lao..1....Jfundo.,"'-
'" to.IlId " mod"lah.. , On ,hal Sa,.. od.oy
--.c. 2O<.:W w_ widor"J'"' 10 Eu-
""'" 11 w .- • •1......... lao .....
UO'Ioioropad _~ .....

""'" twbn........ S--4OA "",plod ~ a
__lIN bpp-. Suddomh'. Iw
w f....."...... ...'__,y
"' CQ -"'ll"'- "P -
down a..CW Nr>d. AI "'-. .... _d

owfo_'"y "«r "''''"''' II 01.11._ hoo
«Jl'. 60 ",,__,,-Uw_ had

........ "" wd ........ Eun>J-- 1IIl,_ '-....alu..·d _ .« ......,
W;,aa llhtlw ••• _p<-«
pind'" 1lC..1G-_ docil",Io._.,
.... d""J"'Ul And twaloo worldod ......
....,... P"""""" I:",n ''''''''Kh ..... 3 . 1< n '
-... Oh. ...ha'-r'

II", I bon". Ito.,,,,. '" eon •.",lI'od
an d, I'I"CI,." y .1 '_.rod h.m
GLo n R. " .... t>o- ·. twad ,nR ,n,lIea·
h>T. tw ... w , h• • ,tw f:>oo. m w•• J"'in ,,..l
d"• • • • ' . d ,,«l1y in'o ,twl\oo. k.l.y 11ill..
A. III<' t>o-.m . Iu w ly ",1. '1'd 'owa<d
n","th. .... h•• rd ,h. E.."'I.... "" ~.jn in
.. '~nKlh ~u" h~n Kud o.t1 y d ,...,..... ..•••
'h~ t>Nm f"I- Ih,u"K h d ,,~ no"h .nd
f:>oo~.n .hn,nR ... ...1. n... "nd.·,~ ..d' .
"'K". ..nd• ••' . nd"'K0' K", ' ·~,,< 1r

P' ''Po"K" hun I' ,uNMy <k' " ' 0 h im
.... hy flu . w" 00, Il~ m '" , tw .... . m
Iwad bM~ ' o w. ,d , " .no! I""nd
lha, tlw E,,"'J'I"""" I"""~ord • I.... ......
l\'ft"O.m 01 nt",h

....n~ ..nl ....I1 .......ith 1.... 1lC..1O.Iw
....<-d ,1"1" _ ,h A lne. ... "'- I<> f'I"' ~

..............,,_ "" ,t... k>w rnd 01 211.
wl.,<h .t... Sou,h AI"""" dod ~I.od'y.
prot>.ol>ly n.'1fl'I'od lha, _,..._ r..-

....ifl"d h 'pn1''''' ,... _ • .-d .....
"""trokol I IIC..IO w"h ......1.-1,.
.s.nc. T1w .. .ad ...... ..., .....' 10
wor~ E..topUM 2IICW.bu' OW>! "'"

,.podl ~ b«a had '--""J'r"'"
rT .-... ...



Ten Years of Q uestions
by Ib y Ool.. rw .ld, NODMS
10 80. 5112
'i~ Co804?O

0..... ,Iw y...." r .... 8<" y lot ·
...... Irom ... ad<-n w l,h "I ,""'" .I><>u,t1w,_pnoc-od""""M "'I"'pmen ' .....n·
,KKwd in my .,lid"., .nd ry" to"'" ,,,
....Ii,,, 'MI ""'''y ",.d"" ",.y ml' b<­
1.",illA, wi,h ,~ p,,,,lic..., In ....,...
..non or """"""".lion 01 . In''M'' •..dlo
"'I"'J"'W"', ........,,"11. '" 0l'h m' '''' lt
......._l<'nSih¥ilJ • .- oomdh,"ll ..
.'" _ ny ' ...... ".do ....h . Hown- .
,t-.. .....u ...-.'yolha_I.U 5
01 ...l U b."ldin(t~ .... _.Iy , KI'''ll "'l"';ptMnI ....
~~.In_c...... lI"""d
",,,,",,,,,,,,,, .. ""l",n'd '0 l;n;,.h ,hor
"nil . I ha, "".,...j 'N' .....,., ER
.......... oonrd ,ad".vrk'f....... ho,.
.t<' ' . m,h "h ,II<' ..", l Th .. hoI
,,,,,...,j 0'" ' 0 no' ""' 'il), b<- ,II<'
<.~. Thi. ..,,,I,, .. ,II h, I"lly hll '"
........ r>I ,hor tIo.....

l't.>I>obIy tIw ""mbn-_~q___
...... .. • .J,o.,.fhil _.n, ....yw.y 1""
Wril"¥', '_...........na' (U"R I
io not • q "'y ,hat ....., Id _ ....." Iy
bot _ 1'<'4.,thor-... lno.tud" • •
·y..dot" l · th.a. ".'-sn«! 50
~...." '11." '0compa'" , .... ""' .....-1"••.....""",,1 tuI><'o ..~ ,,-.:I •• • mphl......
.... m"rn, n.... com....." ......... don<' In

' ",m. r>I <"""n' ..Iio• • nd m",,,.1
I.." ..ond "cl " ,

In . n ",d, ry , ,,,,_to,...Mom nor...
io p.od uc.-d by , II<' ,m.1 '11."" lim 01m<>I-
..... koo in , , 1d"nn"
.........,I1<>w. It01'odom _ ,w..I.
l""l.....tly "I. u<td 10 ""'.......
tIw _ prod.....d .-1«1.-.

-"'Il bftn 0Id I """ ......co""""'.•lnk-O'O tlw pLo", - '''ll
_ ,n tlw ","'""""" • Ind _ .. .

....rJ'O<'l rod" ...rc....I....or "'M'"''''
Shot noi... in. Lo'lI"M'._v,,"...... ,rio

"

...... c. " bot ry h,,,h il 'hor <.. ho.>.!..
no , m"'" b«...... ,Iw ..1«-
, < "' hoM" ,,0'It0<-i,_ In ...--
(ti.ud 1""',-, and ,,<>do-> , .
. opa<'O' l!.'". 01 , .... , " ",,"
I_I ·Iudl nd tIw..--... and
"'!'Pre" .. IVool. , Sp.on- <ba..... .­
..... , .... impact 01 'hor .. I0'<1..'" ",...m,
.nd n'd .......hol """'"" , Th y
.rn..III /tn.1 IlF .rnrhh.., ,,,lot "h
cl.-- crd lrom" g.ido.1t' 'I""'''''
Th~ noi p"><l",.<td,,y. h,l "h •

I"·.... l..n "'<1""'.n , "1 ""'11.
nlurt< 01 1'1 nd ' ''n ' ..
..".....- 'n _ 01 "'I";"''"'' , .
mal ...- of .n I....'i....,. ,"
.......11rt .." k tIw lind "rno,,-"'"-'e
·E."lR· , Ei'IoR • dO'''dop<d ..,. .ft 'r-....,..-,......"-....,, -.......
... I'ht lind io in<""- I 10
........ n 'ho' I ""'-
ru' 01 "'plth 10 i"" d",,"'" Un-
dO" lhi. co>r><lihon. IhO' .....1>0' .M ' '''' ",.
...,..., ron".i"" '''"''1",1 • "".....n.. ,~ "'~....
Th. v.l".. ,,' ,h. ,..."' ,,,, i. 'II<' n ,n", '
''''''II ,n "hrn. 01 Ih" tu"'-' in Ih.. . mrU·
I;", eir c"i'. Thor. why y • 1"",-,
.... ......... ,","'na" . 11«." ,II<' "'.....
.ol•• gn01''''' ......,or and , tw ,,,100- odd
_. IMS (pow" 'l t>.ooio..- .. _ 10
........'or ......1'.... 'N' .onpl ,I •.... io
l_",- than 1.1 ' Il"". Ilo-
c...... _ .... """'l!RMS ' ..
no~I"y of pNl ' 01..1 ..td,nM
and inIl"""""l It ,,1..

Fotrly "mr'" 'k"""'''' u-d ""
c. Ic" I.... EN R, ThO" ,hO' M IT
"""hod .nd , hO' lI.d,"',on mc'hod. oJ.._
,;gn<'d by RCA, Th. d,/I.....""" ... n,~
"1I"ih,·.nt. I,,~ the Rod • • " ... to"",,,·
Lo. t>«."... 'Iwy .....,mp"" 1'0.. I,,·
OOn,ENII . 1.' /11"" for 1'"'10<..... ~;NR
• Up / lgm X Il li X [2-5. H2O X 1121 1
11"'1]. IX • , llIp[;.. h I'" •
..ano<onducta lp • pia'" cu , . Il
...._ 111.2 • t;rtd J2 c".-
.....1) F..,.II "'I...'..-" bn ,.....
.rp....n, ,hOI • h ,gk ..I 1
trano<ondr.rct nd ••mall ".h f
0< , _ ..10k Th..



ill "Klly ... ""t 10 t" und In IOmr 01 tM
~ i8~ rr"Mm.<><'e I" bn m<Rdr . 1 Ihr
_01 It Iw" ~ NIl ..I......round
200 or no' "ncommon. 'rfO"&
2lJ,OlXl to :IO.lJIlO--..<w~ __ in

"""i"oI'lw \,• . n.... of thor EJ"R
_y __ .rbt" .ry, but II uJ '"
thi n k inl .. bou l Io.. •...~ rl RF ,np'"
"'1fS- Fo< "..mp. , '" • ' ypOc.1 Hf......u. __,..nn"."'oI, U
..............!dolor I..... hud on
_ ...... (you. "-'-IM .lw typoe.Al
' ..... of ......prr.,u found DIl our
pIann. NotIu"l'" ..-1_1 pn,....
n <MI to.. _ ... "'J'""'<' ,Iw~
_ , . ' '''' ..i1h ""f"'rlto IIw .-oll·
. dlllf' _ ,.. I """"'-l

... ""' .. rtoeW IIw MMK.oy lOll) .....
a"I~'" [ER ""","""ry 1""']. Ito..·
......, lhe ..ol"8r.,....,...... .-.. .lu_ ''''p""''p ."''''ou In p " 1 IT .....
.......... ....I ....Lt I....."Ioul / ltO
•....,. I.,#, .."II~ to Ilw l" to.. _
In 1M firs! "'1\0, " I..... lu L\"I<'l. If
\tic ENR io Inw ..... I"to.. Iy . mphhcs.
and d<wsn'1 .dd dt1«t.t>I Th..
ia """ o. I wily • '«'OI~.'

willi . lIilll-Q I, ac ki" l 1""" .nd .1·
way . ha•• 1""""",,...... a.l.." "1\. ""..,
'M N"d'r-u inp " t ",,""'" ..11"'11 ....
""w in I • • ll i"".... .,...;.olly wi,h i".fli·
,i,'''' . "t.n". 'y."·m.

Qu...l i" " ""mt>.., Iw " 1\.0. 11"1 to t>r
"Wh., t. all th.. d y" . m lc ,.nKr .I"If..nd why .11,,,,1<1 w. ( . ... , . All I ra"
' nowr, i. ,11<- .,,,,1p.tI' lJy""mi' , an8r
d""",ilon how • -.ow. ' bo'ha~... w horn
""" .,. ,.,.,nl l.. p'rk ...... "8",,1 ""I of
....."y,.nd.1I tho .i~1 ' 1"'''l!:'Iul.rr
d ,l....nl . nd "nprrd", ... t>w

Ihr2nd and )nj or.w.dy""ml< '""8'
" .....born _ ... lho 1of in,m-
....,. .....Ird ,_ I -...~..., l'lwJ
............, lIy p ' ."t.... ,npu"
IIo< kin, 10'. bu' bn_.
......~... _ '" lho p ",.~

,....k ..Iu<t\..-.,.w h h ,,-r
"'-ott buddy \12 iw '"
md_ W...- pn>d_ .......

_OO:(tNlo ......lOdin_y _'-- ....

...it . Io-monl, .........,"'" d .." """....ly ..
in 'ho 'OM " ' am" ,,' ....K. II I~ 10
_ ......,.J It> hr two l'"'!"'-- f 1and f1,

.."., .trd by ." ......1ItOWlI., tIw inpul
II> .......~..., wn>i>d-.iro rroducto ....
produrftl .1 FI pl... n and . 1 FI "'..­
F1- n...d -oniO'f rrod _ .... pn-tLKN<OI
:In pl" F1, 1f1 on..... 1'1, n pi... 1f"l,
and., Fl on 2n SoKtlnd-oniO'f .... . .
"'1 prod_ """'lI"'. bu l in It<'<"l
............ .....,.~lIyfall 0Ubad0P ....
'-'-p t td"Thlrd_,....-t_....
olloJ3"t' Iom hr<:_~ , ... .-..u
...., IFr-t-d

A""lr- of ,Iw """'''''' dono....
.............. ot-. I"" '''''''' '' ''' '''''
b....lOd........... of ...., ...prod_th.a1
.-Id ""prod_ I..,.......,.."..("(Jfto­

....._1 " . DIlly'" •.,. .. . .. . d Wltlo­
2nd and )rd <>I"doo< prod_ .. ,t.... ...h-
...,......~ _ hoctl ""'1ow "", .. 10
..... ""£ p"'t>...... '" , 01 ..._
.ob. ~...h.y , 11 Oft .1"", "" ohown thai
by dro!o<nt>lnl 1'<'«1. .... prrl,""""...... i "
"""'001 2nd .nd .\rd "rd...ml ' inf; prod ·
"" ' . ,t.... l'<'«1 ~rr ill rh••I1<1 u.t for
. ny " " mi•.,. 01 'ftp.. ' ..8" .

IlIock,ng d _ • OII9"'J y""
....nl I<> ",,',w. d ..,.... ... tIm ••'n"'!\......rhy .i8",,1 "" the-. i •. "luo"k"'K
io. _~.. p "'1rm wn h many ~l n"K~

.....,.,~r , In n,ml''''''~ d)'nom« .. nll~
n " mlor y"" I\.o~. I" .... . " n' 0 ' 'he
"",'hod " , ......." .........". £'< , hr,~ iii no.,.nd..d .Two P"'>p.ml ~h' Ihr
....... tcn'iw'<' wilh ,.... Nnw- "'l,,'p ,.
II"" .1,1 ......., n"mborn•....J both "" riKIII'
lInlno .".... u..-. how ,.... ' '''''" ........
_ . and ...hal ,ho d«lhrl n"mt--n £JI'

"fr......d l<>. It.... , 1.. .1",,"1 .......

mum.Thio 1-.1 -.1 .....~'"""
with ER..-l<'n. Onr and _y_.,.
10 in'tJ'I'w'o both tyJ- of d,.....mK ,_

p.ot>lo . ... _ilh<>ut ......lolyWlf:~
io oilIopIy ....... an ~ I WB ..·
_ _pad Bu,ld,l ohoI'Idodtor>..
....t odd. ",.-out .Wl W'h<n ..... .c-
Ol' ia ....1.... W_ .1,..-
,_ 1111" "" by 3 II. lOoJa. _ bfod·
... onlI ... Nd......,l by . 1_211. IUdB......_....,-



-WhA' k,nd "I Oi)lnAI jI~""'Ah'"''g.'"
It .1"" " """II ,II<' h'l' ' .... 'I ..... ."'''''lJ,,_ you .... rich. , II<' good old ",11,_

'.ory U1l. M·2~f), E.01' FA'" m¥ InOl''''''
T1wy........ ,""i,lI"'ItAh".... . bu""".....
",otdl In ,""r f. ¥Of "' " ,., I. bft,
..,.,.. .1_ 'um'''I''''.....~ Iol~ ri'''~
01 CO¥....~• • nd ho•• f\nib'" ",tnftOI_uLo,_,Cho..... i" .... 'pul .... 11­
.~ .I",,', , ....... ,"" au"",'f~.

Tbry compoct_ ....." ..h .."""
..,..,.. ,""_ O'•••h_tC"_
lho. ttwy INk If ...... ...uy• • nd tlw
ou'pul , . 1>1 ,_ to _""" fOI'
.......,..s.y 01 ,,"-'I to ......
fOI' 1Iw h_"''- '" N
. ......... rou11 '" .....,. ,....
1""""- ....1tI !(I nd ...
tlw I OO~ ~V ....""', ,.n".. .."h A, . b·
bh'..f ....... T1w .....Nd OU'p..1~
eM N ......-tlood w"h "'''I' .".......Ion.
II'DiIy ......... 10.. 011 and , . IoM. ,..f. r ....
..... ~ "" . UI \,l·250 ,,",'.r ,... yUB_
...... lly , 01' ..-., 01 ,...
;n' .......I . ' " .. rooi"..... I , .11<1,,',
... ork. pft'lNbly ,,,,.., oo"l\h '" ,I..
......w. l/ you p f... . " " ..'hinjl Alinft,
nW,. k." k ..... ' III' ."'OO........ jI.".... .

" .... T1wy ' An lound lor. I~... hu,,·
doN .1,,11.....0,1 p rob. h l) w.." h i ' .

Olh.. l\~o," " '" '1.....li..". h••• , ,,,,.
c••" N! ' er", in. llono, If • II' "'''''''' i .
••ted lor 'oll oh",. u"h. I.",N! u"'p"'.
''''n. ,...-~..er .."h. ~ "h m inp'" ..
,... P'''l'''' jI II .. '~,m , n. """ . Do
not fft'd · 'hru mi h I><-,w"",
,... g ,or .nd ,"" , , ..n l<-n
,.,.. ",.11 ,he 1.',,1><- .I".." loy'"
dB' I 1 kN! ..hy. II '.""
d.h "'A ,im.. ", po w i ·
........ i" ,.. c , K1~ 1t< 'mred · I
d "", 'llh,,, k ,he ,,"" w ould
be_r.11y"'_"'I·t,c. n Nohown
lh.ol .iw 10",,11., ..qu.o'_ 1'_1·2,1 c. n
be A I.. ",h,," 01 tIw ......._ ",_I.......una_, Io»d..--....... II ' hor
I..nct_ io .I,l, ' , pc>Wft . r-
,......... "' -"' " ..1 ~
0GI0.......~ " '"

1"...,..-~_ ,,,I¥ 01

,iw ¥.""y · h" .. d"... m y p"..... " ...."11.
• c" c'" '' "'u. ...."'~",. '" why c. ,, '1 I
"'u..... ,.... """ ¥<ll\.ljl<' ,h. boo k
..y. i"" In ADC .., ..,,,, 'lw prot.t i"' red-
•..... _ltb. I'",.U.I ,."'• . II "
ItM <1 tn>" .........r 4711t< iI. A
10\1 1'.......w,,~ld~ IheInd rnU---
"" ,,,'he J'",.IIo. comb """ 01 10M
_ . 70... TIw .. , "" to .I",""" in
... I.e <1tn>i' """ lhe pooloe_
lou J'"'AIWI ' '''red''''''' .' low !'""I_
nn Ott. """pin rombo"""_ ...........
..... ,..'oJJooIi"'poodo....... Iqh Ire<[ue<>­
nn YOlO ",uot._ ,iw n""" ,..,...n­
....... 01'Iw,..- '" O<det-k> ................u...,...., Itw I""""""",'""'_. know ·
in& ....-t It.. po"" ...~ ..
c. kul.o , he _ .. 1.0 10< .... ,.IWI
,"' red wnh ,'ucom~'

f'Tobeo .._ 10.--w"h Ituph•.-­

"'It f""'" ''''red'''''''''' '''''!.......,.,,he
...."..._ ...... _Id N ........1 '"
'''r ' OM . A' OIly , . ... ..- IF p.......
",",.• • "",nd ' pFoIcop«i'y SO' lh "
.....I."".ly rod• •d . • n y ....
men', y """~ld .1'''' w"t""
1~ of wh., "'........ . 1 me.........
whkh .. It""" """"'Ah. It .1 hell"" '"
..."' 1><-, 'h.' ,h. hoo.,~ .oll.~....nd
""' 'PP"'''''''''' wi, h, ,,
"M "I 1010,20'\0.

So,,,,.ti,,,•• • , i ... "it .. ,II " "r "",k·
'''jI n i. '" ",••,~n.,j . "h,.,. ".~.lI y

'he i'h "",ill"" In ""oy .I"..
oilln., c" nd ,' i" " • • ,~ '.hll, hnl lor
",..h""", ...bih 'y loy nil ""r IIl\h'
."' n'.ol 1,_." f....:lb Ill""" con·
~, ol...-en • h'Kh-i", red'''''' p rot>"
..ill d""...... I•.....lbork lIh "' ......,
'hoioocill.o'", 10'1" '" " '10 ppoons "1'
.lIrr'''1 , he prot.t ......nol An I.o,N!
p-.01 .. , '" ,he «tn>" "nd Ieol
Thio,."".. ' .......Iy .....11 cop.o<i-
"" ' ....1poeb 011 _lIh o j • "'1_ 110
.............."h _It. ,"", .. ill be.-.
......... I II 'iw • •tn>" io bur..... .....-.
.iw ,.. be .I,,~ld _ 'f}' • 1onop 01 ..,...
. .....rod , iw , .. be ... ,.• Iopr ChI' 'Iw
p..-.l>t tollw ... ,.. lin 'he ....tlntf}'• .pe­
....1 f£T I"f"l- Of ,.,hode IoIlow...



ptoIIn .,., "oord l<'I ,oodu<~ ,h~ >h"nl
.If"," " f prot-. ". 1"""11...... bu' 'My
. ,., • • I'ft"ol ~••nd hoa rd to lind ..- I"..
• 8uod ptin'

W1w' .. lIw ........y I<> ..........,., ......n
Rf ~ol.....l A p><><I_l~ 0....'1
d<f-don Rf f"'ll-.-d ..i.VTVMs
... _,.,.....n.-.. of iF. Hond

"'poonly con "'1r'o:>dUC'e I.otp omn Into
........ ' .... ,ot>- t .._IW<l1to~ary
'iO"IiobJpuothold....lIwpr<Jl>edlf~.
Inwsl ...~....u.:.op...odl......
IOO WIIl boIod.iot....~.~.-.pm­
_ proboo', and -.. '-' 11> .........
ThiIo ..,..,. _ ""-

s.-- ftJ'~...... ""C"lMIy
Of'PMt lIw 11-.1 _.Ut. 'I' Ill"",.
NW hod 1I>000 .. ,th ..... 1""'f'" ...y to
....." "'owol ",,,,,,, to. I . _Importon, to

.....~tlwci<n>" .. nd........I..,th
_ ....... inpu'·wud·~I"I ..'U
d~ t1w .-pon_ nI ' W, II .. .oJ ...
....1" .. ' . " . 10 ... .. o.Iow.......... .~
u ~iblo- 10 " 'oid ~ITOI"II n _ by

......-10l'1Il. l"''"lt'' 'Kon , (Tho- ' '' cit·
nil" loocl hh i .oC h i ) A .... , ·
row "'Y I '" .....rn." ",. 11Ffilte' '" i~hl

III'<'d 1'.f'""I ••1".... I <11\. pn
-..nd (."d ••I",.~e ornpc) to .110..
...·c" '. 'e p.a......"d de l.,Io. T" . " eep . n
IF ."'p lo l,e. , conn«1 ,tw . .. ....1',>u'p '"
In 1M Inp'" 8rid "f Ih. fi.., .mplihn I
",,,.Ilycoo n...,1 my d" lce, o, p"ll><- ",
,he '''1'''1 " ' ,tw SSR d."",'o, 01'110.
..."d'''11 ' ho pl.'. d <n> il " I Ilwo I••,
. mph l;"', ,U"lle' IM', . T.. m .h.. ro<.'~.'

AGe <>If .nd RF8.,n f"lly ""- M.l<' ' Iw
<10_ _ ......."vily •• hl3h U P"""'blot
'" .urt .. ,th• • nd "N' ,I><' ",inl",,,m

""'pul ~it> .. from ,Iw ''''''1'" '"
.Y'OOd d,"",,'_.mer- , WftJ'"
""'pul til bl<' If..,.
hott#I' .obI.oi II ny...lNOy
... _ .._ you ""lI'tdn v"'l ....

<><n>'l. n..." ; MIN ""'" .., 11 '"
...................noot ..heR 'M ""J'C"'W
<VtYlt 1 '" f._ nrtic" 10 lion·
-Ul.« of lIw no"" ..,II ..
to .....nd "II Che<~ I 00·.
_uall<>_ " ........~"'lI ".f'"C'IOn ....

"

""",,ood .. lth , he ......pe . p,,>!>ft, AI..,.
",d,... '1 )(1 ""'l"" prob<-s m.~. 1I'>Od
....." ""tp " l 1" _ '

With ''''' ri3'" ~"'p",",1 i ' I. "'"
difficult ' 0 "' ,. I'ft't', v'" " .. i'y
&rod corn""' i, .."h ,.... nwn"f ·•
~ ....... . Whol N pn>bobly in ·_ ''''I ;. to _ ..hoal hoappen< It> 'hot
p<>bIaahPd "I....... _ 'Iw """;vcr io
.......y '" _ . C1>I'ltW<Ud 10 your .....
......... . ,..-. Called eff"""w .......hv·
ioy••1lia_ 10. pod ...y IOcornp.a...
KN&I p.d I.. ..w""", 10 •
~V""'., you .. >11~. 2·F-'"
..."tw....... Thnc ....~y I.....
-...d C<IIO'O. _ ttw .............,.. ....
"'" of Ihlo &f1>rioo , Who. ,I><' combo.....
.I it t'C>nObonc ..... IWO'Iv.... ttw II""
....1 ond -...... •• 50 01\,.. d ...•
inlllw _ ,hal ' eflcelo of I~

Ihf' ..._ c. " "" oM. _ 1-.........
I) n.. co",l>,rw...ill hove p'.... /or

'Iw . ,,_. , .... ';3,,"111""".'0' • • 00
,.... I'ft't' ,ver. C_--' , he d"mmy Iuood
,,, ,"" ...1....... porI. ' Iw 1I....... I"' . nd
1'ft't'1"". p<>rto In Ih..i . p<>rIo.

2) 1>1 ivcr ill vlly •
1".1 ,~ nd Ie the ~~ h ..
.... di ..lI l " dBm. II Y"'" 11......•..'0. ""'y
lui• • mi,nlY..1l .... Ie. el""',mi"e dnm
by d flm . 20 X l.a:; III' " '''' '''' ,.. •.1'''11
I" mI.1a / .00 1).

l j R.m" ... lh. d" mmy 1".. .1 .nd con·
......, Ih, ,1 .1l,,,, . "I..n ... . M •••",. ,h..
......' ''vl'y '1I.'n, !>ub 'TtlCl , hi.....><l,,,g
f",m ,100 Iorol , ...d"'3 T.... _"I, .. dB
PI ...w, "'"".1 J"I\•.o<I"i'''', To Ilri
.Ife,;tl ill.. ily bI.tIC.' _ ·
I;'-i.,. i" .hlo " "P fn I " " 'I y
_oM .."ho>ul'lwcon'>l>,,,,,.. II you
..."•• ,.,..) 'P """p.a , h'lllt-
qu.o1>.,. vinl r1lI _ i ~

"I' (To Iw honro.! y 11"'''.. 11 bri -
_ ,lui" thory few y ,1I" I (I

F.rthn" .....t '.1
S-0'4 11M. C_.........._ '"-'-'
1(",...,.. r ......, Il.n UK ' ....."" U-
br,... . I~ftl" I h<>pr . h.. _ •

.-•• t,



KOA's 50 KW Xmtr
b y 8ill k l.ronoDl..... kDOItG
SUSC.' _"'_y Dr.
8.rlholl4. CO 11051)
..~....Def ri i.co..

It·, ""'"' _ ,....... ~1 n..rr, C'I"f.

"'inly hoo~. "",",.o numto<'< 01 _"II'"
.n lIIy ow n ht........., ER 'I h,1 I~ ,1·
00..... 111001 01 .. tue:h _nt I ~

o..n ,,·c.nl no n·p......nc. hoo... . "''''''''1
"n..., I h , ,,~., ,ai ' '''M a f"''' 01 M"..l.
",h",,1 child,.", putch.alnM • ,,,,.. II
' a"ch . nd "Ih• • pmjrct. ha . ..'toinl~
r....-t my p,l""h". hu t ,.,,1 my fond·
...... /urOll' ~......I..d_...nc....... h.l
up ..n h cotpo<'~ "';l hHIi" "II" .t ttw
.. I«tric uh ltly .._ I ...at I«0IIIo
'f'K"'1,ot, 1._ lO,oNck ,,, ~.

•_,n, .._ I a"Cl.I ......Il~ IhO' '''''''
...__ tot lIcJuldn'o 100 k:W 1r.lICo.
I'M .nd 5 KW kVCU-...M nw- ....
""IInI_buoy_tot_y lo<ood_
.........-Mony of lIlvolnd
in t~ t llion 10d.~ 1_..."k,,,,

and 1..,;1" chanV' .. "'''''Ie.''I ••
t_ thool ,mp..........,"'" on.- h..~• ..., .
w","t.,. 01' ..... '10'1 d . y. " I ..di D '" d . Y'
1...... l>y·

In . p ite " f.1I ,t.. lnd .. . ,ry , h . " I1....
...,.. Ih,nl ...... ,no • •,,'''t.nl_,h. RF
pl.nt.nd I..d,h... n '0 hu,l vok..
• nd "'u . i( in ll, ,"" . , , I w•• "".nlly
irwolv..d ,n IIw drco"·I1' _ "'I01"""
of tIw~ 50 k,low. tt p _u...b<d
tor-k " on lhO' b«»d-
( M ""rid, by ,hO'~'1
kO "', A~ "'C on rou' . ...... d..t ...
o"..,~., I" _,....., '""""',. "'".Iy
.-d ... l>« kup........, 197., thO' 50 KW
e....-.lflKtri< liNl l ~~ 1op'1o
.....b _ /ur ........ d'I'''Uy.mod.. _
Ioml II DX·5O thot ....... 1..1 10«0_
KO...•• ,,"" " , ~ _

My...,"'''''''' I..I Uy.t.rt
wUh . h'''''.~ of t:/<'n,., ·. kO h ..1
Iko<n... ..1 in o..c"",b~,. '~H", "nIl .
... II~ We'" 0" the ai, w,lh 2..'100 ....tt.

on l 2.5 ~III. I... (11\;01"' ~20 " ,10 ·,·ycln"
to yOll wco_..~ _ . 1..., . hc........J
POW'" incn-• ....l to 12.5dO w .....w""'" , tnod """ I lOll) . IIw y .
_.I.u_.,_~tnd ,hO'_

...... _ It... 1.1 bn>edo,' l>oAd In

..., Iy IQ,14 , kO _00:1 to I",h-
I.... _ 20 D1i t_..... '"'
Coil. .............. .-..d Tow ..-l,QSyoo:l
Iotlw.-Iy .Uoc.....tct.o. I . ....., .......
....1I'""JII"'I"'"Y of 850 k C . nd ,n<T<'• ....t
pow~, ' 0 50 KW, Ttw h'.lo,y,~ ,.... Gt
...".",,, t••b.-g, n. '" I~S11 ..·h." . " . , .
pon'i,," of " •• rby 8.,,-\I.y ...;, 10,·1..1 I" ,
'~e "'11i .. ,~ 1" ...-..:1 • "'''''' to ' h. p"'''''''
. i'e n , 1M 'OW" o f ro ,~.'. C"I"..oJo,
....,' 1 01 Dc-n~• •, .... po" 01 I.....
""",,",1M p........ lIy u...-.:l 5/8 ...
"""It" un" . I .nd ,/w Gt 0,0 " W .._
iNlOlled by thO' , 11'.-•. t ....
Edool....-- Tlwno 1 """'I....
'""""""ol ......' fl motal ' , _
... _, In "- ~11rI d.oyo.
,hO' -...- ·_ tr......., '"'U, .
fonn ol #OJ""'" ..,""", "nu.ol 1·
• ...-...l """, 1 ~, e-tO""II
of an , I.I _pj>Oi '...t ....,...........
due u "d<'d by. ""', 11""'_
cPnd"''''" ,n .o loot .q...... bo,• • rra"I1'"
m. "t. Sr. ...1of t ;"""""0" ."11 ...·
ma,o "" '''I' of , i' ,.n h ,t ' '' ppo,1
po lco, Th. t..".", itt.., w • • ,j,,,,,lI y 1.-oJ
w,Ih ~.IIOO ~oll ..I" 'rih"h. .., , ,,a. lie fro",
Ih••I...-I,lc co",p.oy,' p l. n ,~. , ...........
oil.,cd • ..1.....1b..kup V ....... '....""'h •
<o' rropon<! ' ''M'''C OII ' p '" ~oh'lIe'

n. ....... 11 <kM~ '" ,Iw " . "..."tt....
....... on ","P<". ~~""f"""" or'"
f.-d p"11I, ", , hLt. V'~"'II I , bul
t..~" 01 ( thO' ,_• •>f ..or>
... _ .of."",...,... ol>.- I .. ~l"ll ..-.l

modu"'''''' ..~ . nd ..._1"'•.....,""1,, I'hoe ","",' modu"'_
......."'"""" wOO " .. I...ul't'd by r..--
...... Dohl . G E pu""·p..11 ","'~ 0/
10 ,,"""' -. " "",lord ttl.... , I. 'ord• •1."
""I .n""t. Mochl... ' / R.y ' <0427 tri ·
<><I .. In, bo" h ,h. RF1,,,,,1••" ,1n""j" I. ·
I",•. The oJ ,,,en; f", '~(' m,~ t u l..",n;
we.... P"'''·p ull l'',. I1.1p.",,'1I 4 TL•.



Thi s SO KW GE transmitler went o n th e ai r In 1958 at radi o s ta tio n KOA Denver.

Th e au tho r with th e G E SOKW, wh ich a friend described as "Ju st like a Viking I,
but bi gger".

making this theonly commercia l broad­
cast transmi tter I' m aw are of th a t incor­
pora ted my favor ite all p urpose band­
blasting tri ode! The driver for the RF

33

final s is a now ob solete and impossible
to find external anode triode made by
Westinghouse. The eXh~rnal tra nsform ­
ers and power s upply were housed in a

continued on PoI g l' 41



Threshold-Type AGe for Boalanchors
by Tho... .. . Bono mo, k6AD
81 Lok~wood Cl td .
!>.on i'oh leo, CA. "'1402
lomfk"plf .n.. t

nu. ."""1>003- ~ ... _...... )'Ut.SO
M"",_,.,.,..,u..Illl,IM' I
hTl r_: Itftlly, ~Ih- " ,
• ppl~;n~ tho prlncipln 01 od~

'1.............. .1'1"" AGe .y••., 10 old
bo.o~ JIw .'<n>'h1~!<'din
lhiJamdt_l>uood up"" 'Iv Moho_I<..
b... th.o, if, "Dlpt, ....,.uw W_.k
""f'I"I"'O'4 ... be ' lw ",I -inti
_.' dw ,,.. I dooorodod to pm......,
with It- rn""P..... In"'-t. ,••""
Ihr"'-nl ~ictilll_1twI...-ky wlnrwt

You w,lI hnd " 'I'''''' r 10 _if,
moo! old ........~.... k> "' ,he ~,IO
P( .. ' h....hold-lypr AGC .yr. ...... . n...
idu 10 1><,11'1\ upt',imO'nUnl "'""
th... . h"ld·tyf't' AGe 'y"'"'' u .....
•bout .. 1..wei my M"""..k t.... , had
bfton modiflN _d,ns 10 the ' h.......
po rt . "id.. ... .... p u h liol\f'd In Eloo<t ri<
Rodio Ir.rt I • f.ll . l03 N"""",bo-, 1m;
r . rt 2 • ER.l04 o..:rm\>o" 1m; and
P.r'] · FRalO'lJ.nuary I~HI

Th O' ",<><l il l._n"". r . .......t..d In ,h_
am. l.. hod lnd....d <0, ,,",,0<1 .. whol..
Il0o'0' ".., )' AGC pn>l>km., yO" J ' nUl'll!
tho l t.... "",'""""ncr 0/ .he AGe .yo-
i<' olill .I,d no' live up 10 my " 'poo<UI'
110 ' .-1. ' _ ...hich I>.od b<oom 1oC-

'1"'R'd ""~I 1I.....~ro... " I .... ' ,~

mo.lfln tulw-type ftOPive... Thtre .._in,"''''"''Upon ;"veoti&<" ......
il tumed 1 to be ..1>.0,1 r<'kr to .. ,he
•, <ffw.'. ,,,", fIIO<km ........Vll'n

ratploJ.rd in ...... , AC.c _~......-..nd

old bool.IIC'-o. .ltd _ - hich _
roull .... for It.. d,l-""" .-10<.
_ . ("I~ .., "'Y -...

b ,. "" " , ad... ..,.;_ ...auld
f"'Dbool>l, c.lI" -hone ebor~

Ooflomot>f_..l _ ...............hn.,

...... 1Iw ......""" ,,, 'h. _..... _od ·

....., In- of AGe _,_ .' d,'l..fftl'
IiDwo d .." .. ,he 10... so.. Sonw ....~ .. .
l..,tu .....a1..&h' ",,"',I_I,,"lIdtd
-.You i11 lind ""'.......".11 .....
~"'" l _ ,.."j HIo<c' 1Iw .><1.
5o.1ock • 'hrnIooId-type Ac,c _yuem
My Coil... 75A _1 • ....t 1'0..-...1 HItO-
50 o.nd H IlO-fIO ,..... mp 01
""""VII'n ""'I .. ,tt ,he b ·
type Ac,c ., nd lhey h'
, .....11, ,...... Itw .,,,,ple l1l<><I" ,,,,,,
"'l..,,..,,j ' 0 roIIV." ........ ,... Ih -
old-type _,._.

So. I.... ~'" 10, add,n/; ..... ..-.,
comploinl II> ,he ......... Dn/l'''''' ~lt'"
prnlolrm. p"-,,.,-d III r. rt I 01 ,....
M..........k ...'w."

IIfI l r GAIN IMh ,/0< ""~/"'Df.'."'"" ­
oIJ ·IYJ'f ,., ~ "," , rol, Tho IF GAIN «....
" 01 i_ li~e...lId ''''·,,· r, '.m"" boo
uM'd to etr<'Clively ,,-d .., b<l<kK",,, nd
""I.., .~d .,~tI. "..h llh",,' . "'"
r.-d...i~/I ,"" ."dlo 1.".1,, ' ,1...1t.-d .il·
~,.

N.. w ,,, .v"ld • p"i~ ' " .- «...r...ion.
we "'....Id di. tlnK.. loh bet w,,'n ,,,,,,,,iv·
en Ih.1""v•••i~lIl< RF GA IN ron''''~

.t><l ,,,,- ,,,", ,,"n ...p.o,. ... IIF...... IF
CAIN """.rot.. Tlw /I.in "I' Itw RF .nd
IF.,.,.. in "'001 r«~,ven ......... ' roIln1
from I ..ni le RF GAIN """,,01. A "..,.
.... potNive """".v.... p""'id.rd ...,.., ...
"",Irot 01 dw RF.nd If C •
binintl all ,t.. tI" ",,; .
~1e_...01 t1,_ ,·.,
cooL II YOU' _""I", con-
... ,tw lollow"'lld_ohor.lkl
ani, b< .pp1w ...dw If GA IN rontn>l
C_ woJIb< ~,pt.o.f'O'd. III ......"..... w,lh
""1"..... CUt,..... ,he Rf GA IN ohor.lkI



to. i"'p..."'....' ...1 • •• hN'A • .lyf'" "",.."',
T1.....h "ld ·'~ p<' " C;C .... . IiI.

A 'l\~ld.'Y"" AGe rof',,,,1 .~..
....... ""ploy<od i I~ .....ry mod_
.... !Y'" IT.......lw I<>d.y.nd io
_dy ~iud loy , lI.rd S-_
_,..tho, ........-.. '..... RFGAIN
.....lTOI .. r.-dU<'O'd C..... i" ly _ ""'"
rloI'" • thl'<'OhDld .ryl"" <O<llTOl io tho<
la<f tho, .,~ w_ 1 _bod.
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Figure 1. St ock Mohawk uses different tube ele me nts to control s tage gain. The
probl em is that th is resu lts in a logica l "AND" function, so there is no signal
threshold effect .

Commo n Circuil l mpie men tations
Ther e ar e two different approaches

engineers have used over the years to
imp lement th e RF GA IN control. The
primary di fference be tween the two
approaches lies in how the AC C contro l
vo ltage and th e ma nua l contro l voltage
are each fed to the RF and iF stages.

For pu rposes of th e ensuing di scus­
sion, when the RF GA IN a nd AGC con­
trol vo ltages are ~ppljed tQ a dif­
feren t tu be cQntro l eleme nt, it is called
a "linear-tope" control. Accepted design
practice un ti l the mid ·50s or so wa s to
apply the RF GA IN contro l vo ltage to
the cathodes of the ga in stages, while
a pp lying the ACC voltage to the grids
of those sa me stages. The effecl of feed ­
ing the AGC and RF GAIN contro l vo lt -
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age s to d ifferent tube elements is tha t
th ey combine withi n the tub e in a line ar
mann er wi th respect to their e ffl'ct on
the output of the stag e .

The o ther way of implementing ga in
control in a receiver is to mix the DC
control voltage from th e RF GAIN co n­
trol with the ACC con trol voltage fro m
the AGe det ecto r an d tht'n ilpply th e
mixed yolt ilj;l:...lll..i us t onc tube co ntro l
ele ment in eac h ga in stage . Thi s pro­
duces a "tlrusllo/d-type" con trol sys tem.
Accep ted de sign pr acti ce be ginning
sometime in the mid-Sus was to a pply
the mixed contro l/ AGe voltage to th e
grid s of the ga in stages (no con trol vo lt­
age is applied to th e ca thodes ).

The effe ct of combining the ACC a nd
RFGA lN control voltages an d then feed-
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Fig urr 2. Modifi~d Moh.lwk co m b in es AGe an d IF ga ln co nt ro ls u si ng ,l lo g ical
"O R" fu nction to conlro l only one tube e le ment.

ride the RF GAIN control on a receiver
which uses a sing le control syslem­
decreest ng i t to cu t d o wn on ov erload
from the strong sta tion, but then open­
ing it ba ck up to a llow the we ak er sta­
tion to be hear d. The need to cons tantly
ride the co ntro l can beco me q uite tire­
some in a long QSO.

Converting you r Mohawk's IF GAIN
to a threshold-type co ntrol, while re­
taining the RF GAIN's linear-type con­
trol sys tem, will give you an extremely
flexi ble receiver that will be ab le to
hand le vi rtu a lly any mix of signal
streng ths in a 050. The IF GAIN ron­
trol can be used to reduce ba ckgro un d
noise, wh ile the RFGAIN con trol can be
us ed to red uce fro nt-en d o verload from
stro ng signa ls-giving you the best of
both wo rlds!
M oh ollwk Mods

If yo u ha ve a lread y made the AGe
mods describe d in the ea rlier pa rts o f
Ihis articl e. you will bepleased to know
tha t this will be a n extremel y easy mod
to ma ke. Figure 1 shows the RF GAIN

and IF GAIN con trols pri or tomod ifica ­
tion . No te that the AGC and the ma n ua l
co ntro l vo lta ges each Iced a separa te
tu be element.

Fig ur e 2 shows <l th resh old -t yp e cir­
cu it that is co mposed o f two d istinct
pa rts: a negative b ias supply and a log i­
ca lORdrcu it. Th e nega tive bias supply
is actually a vo ltage doubler, whic h
consis ts of Rl , C l . C2, 0 1a nd 0 2. Using
the fila me nt su p p ly of 6.3 VAC, il w ill
p rovide abou t min us 14 VDC . O n one
half o f the AC cy cle, C l charges up
th ro ugh 01 to a bo u t -7.7 vo lts. During
the next half of the AC cycle, C2 cha rges
up th rough 0 2 to abou t - )4 vo lts.

The -14 vo lts bei ng su p p lied by the
vo ltage doubler is sufficient to subs tan­
tiall y red uce the rec eiver's gain, but it is
not la rge enough 10 co mpletely cu t off
the RF and IF stages. II wo uld ha ve
be...n n ice to have mo re neganve btas
vo ltage to wor k w ith, bu t I did nol Ie...1
it was wo rth th e ex tra effo rt 10 build a
vo ltage trtp ler o r a com pletely sepa ra te
su p p ly. The s ignal threshold ca n be in -
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Figure 3. "OR" implementation uses orig inal 6817 det ector diode and added
solidstale diode.

creased to about +30d B/ S9, which is
really qui te su fficien t fo r nearly a ll types
of listen ing situatio ns.

The DC output of the IF GAIN con­
trol feeds d iode D3, which is a ttached
directly to the AGe line. As shown in
Figu re 3, it is d iod e 03, in conjunctio n
with the 6B17 AGe detector di ode, that
forms the cr tucallcgtcal OR function.
Whichever voltage is most ne gative.
either from the IF GAIN control or the
AGe detector, will preva il a nd be fed to
the gai n S I.1g t'S. Thi s circuit is simp lic­
ity itself. Because the Scmeter am p is
attached to the mixed AGe line feeding
the con tro l grids, it will register the
manua l sett ing of the IF GAIN co n trol.

C lose observa tion of the above ci r­
cuit will reveal that the RF fro nt -end
stage is a linea r-ty pe co ntrol system
only wi th respect to the RF GAIN co n­
lrol. The ot her con trol vo lt age it re­
ceives is the mixed AGe / IF GAIN co n­
trol vo ltage, ra the r then raw AGe. Th is
was do ne to further enhance the th resh ­
old effect. Fo rtu nately, th is reduces ci r­
cuit complexity as well.

Take note that the line which fed the

39

cathod e of the 1682 kc IF amplifier (and a
sec tion of the selectivity switch) from the
wiper o f the IF GAIN cont rol is no w tied
di rectl y to the stand by switch circu it.
When the receiver is p ut on standby, the
cathodes of the 1682 kc IF amp and the
sud io ou tput stage rise to about +40 volts,
thereb y cu tting off these stages.

Th e nega tive b ias supply ca n easi ly
be built on one small terminal strip . As
yo u make th is mod , yo u w ill need 10
trace the wiri ng fro m th e IF GA IN co n­
trol and the Stand by /Recet vc sw itch to
ma ke s u re the y are w ired co rrectly .
Now It's Your Turn

The principles of thresho ld-type AGC
systems can be ap pli ed to nearly all
bo atanchors with a not iceable improve­
men t ln performance an d listenabil it y. l
have modifie d a number o f receive rs
includ ing my HRO-60 a nd I plan to
mod ify my Co llins 75A- l ju st as soon as
I find the time to fini sh reb u ildi ng its RF
deck (if yo u ha ve eve r ha d to d o it, yo u
know that it is tr u ly a g rueso me task) .
Consider publishing the thresho ld -ty pe
AGC mods yo u develop for yo ur re­
ceiver in Electric Rad io! I:R
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