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The PurpC Cf; of lEledrlc It..dlo

E1t"Ctfic Radio is publi.shed for amateur r<ll.f io 0r~'1"a ­

ton; and oth.·r.; who a pprecia te vintage roldio t"l-!uip­
rra-nt . It is hoped tha t the rn.lga7jne will s timul ate the
mll.ding of. and interest in, this typt. of l'quipl"l'K'nt .lh,·
magaz int' w ill providt" in fo rm a tio n regolrd ing the
mtdifil:ation,rt"J'<!ir and building of equipment. W.. will
a lstl wnrk t" wards a gree ter untlt"Bt.mding of .1nl l'l i­
tud" mldul;ltinn and the p roblems this mod,' fares .

Elect ric Rad io So licits Mat eri al

WI' a ll' constantly searching fo r gOld ma te rial for
thl' m agazine. We want article'S on almost anything tha t
pertaius to th., old ..1' amateur equiplnt"nt or AM opera­
lio n. Fm m Ii lnt" to time we will also ha ve a r1 ides anti
s lorWs 1l.'1'"\' <l lIt to the C W operator and the SWL GOlll:!
phllltls of ham shacks, home-brew equipment and A M
operators ( ptt'f....rably in front of Iht"ir equipment ) an.'
always needed. We abo welcome bUg,gt.'SIioru> for s to­
rWs or information on unusual equipment. For oIddi­
lional infOTTlliltion pleaSE' wri te us or give~ a call.
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The ARC-58 system at KJ4KV, Clockwise from upper left: The control box (black
panel), the transmitter , the receiver, and the PP-2352 inverter, The gray panel at
upper left contains audio input and output and in terconnect w iring, metering. and
other external circui ts,

The radio consists o f two main units:
receiver R-761/ ARC-58 which is actually
a receiver and exciter, and transmitter T·
605/ARC·58 which is actually a linear
powe r amplifier. Slightly modified. ver­
sions of these units were procured as R­
1149 and T-730/TRC-75 by the Marine
Corps; this equipment was mounted in
a shelter on a jeep. (We will use 'ARC·
58', R-761, etc., to refer to bo th versions.]

The receive r a nd transmitter a re in
'ATR' packages, 8" x t o" x 20" (HxWxD>.
There are several other pieces of equip­
ment in the se t, namely; a coo ling unit,
an automa tic antenna tuner, and contro l
boxes fo r the radi o and the antenna
tuner.

5

The set uses a mixture of transistors,
subminiature tubes, a nd miniature tubes.
The final amplifier is three 4X250B's in
pa ralle l. Prima ry po wer requirements are
t IS volts 400 cps single phase for the re­
cetver a nd three phase for the transmit­
ter . The rece iver consumes 380 watts; the
transmitter 1200 to 2000 wat ts, depend ­
ing on the mode,

Ph ys ica l Design

Rarely is the mechanics of a radi o more
tha n 'interes ting', but in solving the prob­
lems of ma inta inabi lity and heat removal
at the level of circu it density (over 100
tubes a nd transistors) the ARC-58 re­
ceiver is a milestone,

contin ued next p~ge



R.761! ARC-58 with le ft side modules removed.

The set is bui lt on a closed vertica l
chassis run ning from front to rear. Nearly
all circu itry is in modules which p lug
into this chassis from the sides. The chas­
sis contains interconnecting wiring and
se rves as a duct to carry coo ling air to
the plug -in units . At the rear o f the set
an opening connects to a source of forced
air; ca libra ted holes under each module
supply it with the right share of flow .
Module tops a re open or have exhaust
holes and the sides o f the case are perfo­
rated .

Nea rly all tubes a re visible through
holes in the tops o f their mod ules so you
can Sl"C if they are lit. Mod ule connec tors
are protec ted -- if you d rop a module on
the bench from a height of an inch or

•

two, no ha nn will be done. There are no
mechanical cou p lings (shafts, gears, etc.)
to a ny mod ule.

Enough tes t po in ts are prov ided alo ng
the le-ft and right sides of the set to allow
identifying a bad module. Troubleshoot­
ing in a mod ule can be done with a card
extender or cab le. Most modules have
o ne o r two printed circuit boards; by
removing the side rovers (one screw
eachl) you can get to the board(s) for de­
ta iled tro ubleshooting and repair.

Many featu res above Oldy .seem 'obvi­
ous' but most of them occur for the firs t
time in this rad io. when we loo k a t ra­
d ius wh ich carne between the ART-13
and ARC-58, we'll Sl'C so me of the ways
these things can be gotte n wrong!



Frequency Setting and Tune Up

Choosing the scheme for se tting an
opera ting frequency is diffiru lt for a ny
aircraft commu nica tion se t bec au se the
requirem ents con flict. The method
should be simple beca use ma ny users are
nol trained opera tors: it shou ld be flex­
ible because you may need to wo rk with
stations on many different Irequencfes
and sometimes 'by surprise'; it should
allow for use by more than one crew
member; and it should be as simple and
reliable as possible.

We saw one solution in the ART· 13,
described in November 1989. A trained
operator at the transmitter tunes it up
on as many as eleven channels wh ich can
then be selected by a switch OIl a remo te
control box. The frequency must be se t
from a calibration boo k a nd the remote
user has only the opera lor's word that
channel 3 is really 3105 kcs . If a new fre­
quency is required . it takes at least a
minu te or two to se l it up a nd the trans­
miller mu st be radiating d u ring much o f
tha t time, There must be an associated
receiver; in some ins ta llations it was a

BC-3-l.l:I which isn't re motely co ntrollable
so the remote user cou ld n't change Ire­
qucucics without telling the rad io up to
tune the rece iver.

The ARC-58 comes abo ut three ge n­
era tio ns after the ART·13 a nd as you'd
expect there's a lot of pnlgrl'SS. The set is
a transceiver, so the recei ver is always
on the same frequency as the tra nsmit­
ter. All tu ne-up functio ns a re automatic.
Neithe r transmitter no r receiver h,IS any
cont ro ls so there is no 'local' operation;
these re latively large items ca n thus be
mounted in a n unmanned S P.1CC. You can
have as ma ny control boxes as ncu.'SS<lry.
When the set is tum 'ON' at a control
box, thai s ta tion gets con trol; if so meone
else already had it o n, his switch goes
'OH" with a loud 'clack' and he loses
co ntrol.

For the first lime in an I-IF mili tary
a ircra ft radio, the freq uency is set d igi­
tally (wi th switches) in kilocycles - there
is no calibra tion book and no way to be
'a Iittlc' off frequency. There are only fou r
controls : ON/OFF, VOL UME, AM I
USB/LSB/TWIN, and FREQ, so any
crew member can operat e the set.
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Frequency Generation and Con tro l

One of the rema rkab le features o f the
ARC-58 is it's combination of simple se t­
up, flexibility, and stability. This perfonn­
ance isn't free: the frequency genera tion
function takes abou t 1/ 3 of the volume
of the recei ver.

A BC-221 frequency meter is 'stable'
and it U s('''S only a one tube oscillator.
How can the frequency generation cir­
cuits in the R-761 be so much la rger and
mo re com plex? The difference is in the
meaning of 'stable' . At 3885 kcs, my Be­
221 drifts over 1(}() cps in the first hour
a fter a five minute warmup; the ARC­
58, less than one cps. Such rema rkable
stability is achieved by cont rolling the
'VPO' (which is also the receiver local
osci llator) from a precision crystal oscil­
lator .

The crystal is in a tempera tur e con­
trolled oven a t 176 degrees F. in the Ref­
erence Signal Generator (SG·179) mod­
ule. Older se ts (the R-390 and ARC-38A,
for example) use thermostats to con trol
oven temperatures but the ARC-58 uses
a much more precise system. The volt­
age across a temperatu re sensi tive resis­
tor in the oven is compared with that
across a stable res isitor; the d iffere nce is
proportional to the amoun t the actu al
tem peratu re is below the desired tem­
perature. This difference signal is ampli­
fied a nd used to heat the oven . If the
oven is at the rig ht temperature, the dif­
ference is zer o and no heat is sup plied;
up to a limit, the grea ter the erro r the
more heat. The performance of this sys­
tem is amazing : the SG-l79 oven reaches
opera ting temperature in abou t ten min­
utes fro m roo m tem perature and the er­
ror is speci fied as less the 0.2 degrees.
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Simplified. block diagram of the R-761 frequency genera tion system.
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Amplifier -Mtxer AM-1528. The gea rs on the nea r end turn drums hold ing steel tapes
connec ted to two 'bridges' which move the slugs in the coils. Th e servo motor (near
corner) get tuning info from the CV-465.

the righ t car rier level must be su pp lied
for the level of the 58B signa l - as any~

one who has operated a 'ja panese trans­
ceiver ' for AM knows,th is can be tricky.
On CW, the PA can be d riven into non­
linearity for better efficiency. This sound s
like several ad justments but actually
there are none - it is all do ne a uto mati­
ca lly, throu gh feed back loo ps fro m the
T-605 to the R-761.

The Gold Plated Radio

Is anything wrong with th is fictidous
invoice?

Item Unit price
Scat, toilet $600.00
Sha ft, bandswitch 10.00
Frame, mod ule 5.00
Answer - all of the prices are mu ch

grea ter than necessary for a n item meet­
ing the functional req u iremen t.

'G o ld Plating ' in m ili ta ry hard ware
means design fea tu res or contruction
methods which ad d to the cost of a unit
out of p roportion to what they do to help
it perfo rm its miss ion - you may recog­
nize the '$600 toilet seat' as a famo us ex­
ample. The other two items are in the
ARC·58; I have guessed a t the pri ces.

The AM-1528 ba ndswitch shaft is
about ten inches long and 3/ 16 of an inch
in diameter. In ma ny of the sets, this shaft
is a mach ined ceramic rod - beautifu l,
frag ile, and very expensive. Later se ts use
a fiberg lass epoxy shaft which is not only
much cheaper but less frag ile.

Both transmitter and receiver use chas­
sis and module frames of aluminum ­
bu t not plain flat plates . To save we ight,
the pla tes a re 'chemically milled' (etched)
to remove extra material from areas of
low stress. The result is - aga in - beau­
tiful, bu t very expensive . How mu ch
weight is Sow ed ? My guess - five po unds
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"ASTABULA BILL" W8VYZ

by Tom, N8(YV and Jeff, N8CCP, both of Ashtabula Co unty, Ohio

On the afternoon of November 16,
1989, Tom, N8 1YV and Jeff, N8CCP, both
of Ashtabula Cou nty, O hio, visited "Ash­
ab ula Bills" QTH. The followi ng is a brief,
cand id su mmary of wh a t we lea rned
from Bill about his long involvemen t
with Ama teur rad io.

Bill is 64 yea rs old, hils bee n licenced
since 1941 at age 16, w ith the original
ca ll of W8VYZ. His "Elmer" was C huc k,
W8SRW w ho is still livin g in the Young­
stow n area. He spent three yea rs in the
military and wa s a co-p ilot in a B-24 Lib­
erator. As for a p rofe ss ion, Bill worked
most of his life as an electrician and as ­
sisted in the building of the Perry Nu­
dear p lant here in no rtheast Ohio. Bill is
now retired and when not fishing on
Lake Erie, spends most of his waking
hours on and wit h his radio equipment.

Walking in to Bill's ham shack (base­
ment) is like stepp ing back in time, about
35 or 40 years. It wa s impossible for us
to conce ive of the vast assortment of ra­
dio s and rad io pa rts tha t occupy every
squa re inch of space. Bill puts rea l mean­
ing in to the phrase.vgeal Radios Glow in
the Dark".

Particu larly in the winter months, Bill
is on the air almos t continuously. The
transmitter he uses mos tly is a homcbrew
KW that utilizes a pair of 4~250 's modu­
lated by a pa ir 'If 833's. He ha s 800 watts
of carrier mod u lat ed by 1600 watts of
aud io. He says th is is "Ultra Modulation".
He learned about it from an article in
CQ magazine in 1956. He says he "tem­
porarily wired up" this rig abo ut 15 or
20 years ago a nd is still operating it,
"temporarily wired u p".

contin ue d on page 27

Bill at h is operating position
20



photo by rill ul C ordon. N6LL

Bernard "Bent" Doerm ann , WA6HDY
452Oxford Dr"
Arcadia, CA 9]006

" I really have been having a ball on 10 meter AM rad io telephoney! I've
been talking to a lot of fellows I have seen in ER and that makes th ings even
more interesting and lends a personal touch to QSO's.

"I was first licenced. as WV6HDY in 1960. I used a Globe Scout 680A and
Hallicrafters 5-20R receiver. When 1 passed the General Class in 1962 I up­
graded to a Viking Ranger 1and HQ-I1 0A with the Cou rier linear.

"In June of 1989 I put a little HR-2S1O in my car for 10M and w ha t do ya
know AM activity up there at 29. +! Well that was it. I couldn' t sleep at night
until I could put a real boa t anchor on the air.

'" am proud to announce a complete station now . Ain 't she gorgeous ! The
B&:W 51008 apparently sounds great. The HQ-140X was a 'f reebee', and not
shown in the photo is a Viking II-CD as 'back-up'."
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Viking II Transmi tter Improvem ents
by Sh~ l d..n Rubin, k TU
t l1 N. Ridl\~ SL,
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