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W. B. Be rnard, CDR., ED, USN , K6EUS

The ARC-S receiver units arc extremely
handy around any ham shack. T hey are inex­
pensive, plentiful and req uire so little power for
operation that they can be used as standby re­
ceivers, monitors fo r net channels. autocall
service, and dozens of other purposes.

Most of LIS admire the neatness o f commer­
cial communica tions insta lla tions and thei r
ability to stack a large quant ity of the essential
gear in " package" fo rm by relay rack style of
construc tion. More and more ama teur statio ns
arc adopting this space-saving feature. The
reworking o f the popular ARC-5 series o f re­
ceivers into the fo rm shown here permits rea li­
za tion o f that dream of all amateurs : a separa te
receiver, optimized for each ba nd worked .

The ARC~S units a rc, as orig ina lly packaged,
fai rly unhandy from many aspects : they clash
with the decor of the shack, a rc difficult to
hold in place while tuning, and require an ex­
ternal power supply. For many uses it is desir­
able to add ano ther audio stage and a noise
limite r. At any ra te, the solution is one o f
repackaging.

The receiver repackaged in this Case was the
one wh ich covers thc . 19-.SS .I\1 c. band . Since
it was to be used as a Q-S'cr it was cons idered

Fig. 1. The Commercial Look for
inex pensive surplus receivers.

very desirable to add an additiona l audio stage
and a noise limiter so that once the i-f signal
was removed from the communicatio ns re­
ceiver it d id not need to be re turned for either
audio amplification or noise limi ting. These
changes are useful even if the receiver is only
used as a sta nd-by recei ver.

If you do not have available a H andbook of
Maintenance Instru ctions for the receiver it is
stro ngly recommended that wiring diagrams be
made of all the coil sockets before the old re­
ce iver is disassembled .

Fig. I is the front view of the repackaged
A RC-S . ·It is mounted back of a 3 1;2 -inch rack
panel. The components are mounted on a
4x 17x3-i nch cha ssis as shown in F ig. 2. A
Sx l 7x3-in ::h cha ssis wo uld have been preferable
in some ways but no chass is o f this size was
avai lable o n the local market a t the tim e the
conversion was done so we just sq ueezed thing..
up a little bit more. Even so, it did not turn
out to be unduly crowded .

The componcnts o f the A RC-S were removed
from the o rigina l cha ssis and then the chassis
was cut into parts which held the coil socke ts
and the mounting studs for the co ils. The r-f',
mixer a nd oscilla tor coilsockets were removed

March, 1955 • C9 • 13

-



Fig. 2. Wiring under th e
chassil is kept l imp le if a partl
layout like th is is follow ed.

OIAL~

Figs. 3 & 4 . The position
of the i-f ond r-f plug-in strip
loclt." con b. seen h.re .

~~MJ
PAN£ L/

Fig . 5. Crosl section of the recessed panel cut
back to fit ARC-5 dial. Panel may be cut all th e
wa y throuQh if Y OU want 10 sa ve some energ y.

second i-f ampli fier opera tes at
a fi xed gain a 6517 was substi­
tuted for the 6SF7 in order to
save plate current. This made it
necessary to get the a-v-e volt­
age from the second detector

load resisto r. This receiver was not designed for
high-fidelity so there is no disadvantage to thi s
change; however, a fter completing the conver­
sion it was found that a reserve of plate current
was avai lable so the original second IF ampli­
fier tube and the o riginal AVe circuit could
have been maintained .

The early stages of the receiver a rc little
cha nged. In o rder to operate a 120·volt d.c,
supply the screens and plates arc fed from a
single source, thus saving some decoupling re­
sistors and associated by-pass capacitors. It was
of course necessary to provide an RF gain con­
trol and it was also considered desirable to

parallel the oscillator plate dropping resistor
inside the coil shield with another one ( 112 )
across the coil socket terminals. R2 should be
half the value of the resistor inside the coil
shield .

One-half a 6H6 is used for the second de­
tector and a-v-e rectifier and the other half is

used for a series noise lim­
iter diode. A 6SL7 is used
as the first a-f amplifier and
the b.I.o, The plate voltage
of the aud io section of the

[Continuecl on pal!.e 16]

as a group of three and enough of the sides of
the chassis was retained to allow the coils 10
be held by the screws, as was the case in the
original instruction. Each of the i-f coil sockets
was cut out along with enough of the chassis to
hold the mounting studs and to permit the
mount ing of the socket to the chassis with four
screws. An octal socket was placed next in
line to hold the b-I-o coil which in the original
receiver was not of plug-in construction. Fig. 3
shows the back view of the new chassis with
" II the coil sockets mounted.

Fig. 4 shows the back of the chassis with all
the coi l installed. All the co ils arc from the
original ARC-5 except the b-f-o coi l which was
missing from the receiver when it was pur­
chased .

The circuit of the receiver was rev ised slight­
ly to permit operation from a 120-volt d.c.
plate supply. 6 volt tu bes arc used in th is re­
ceiver since it had already been converted to
6-volt operatio n; however 12 volt tubes may
he used if a newer transformer with a 12-vo ll
heater winding is installed or if a 6.3-voll fila­
ment transformer is connected in series with
the heater winding of the type transformer used
in this conversion. The revised circuit of the
receiver is given in Fig. 6. The ARC-S com­
ponents which arc re-used are not numbered
on the diagram. making it a simple mailer to
distinguish the new parts needed. Since the
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RESISTORS ARC ~WDaPT IH li! i'iI! AOTCD

1t1 - 25.000 o h m 1101('n-
Llnmeter-,

U2 - 1l"t' text .
H3- 1000 ohm. 1 w,
1(4 . 1t6- 1000 oh m•.
US - 1500 ohms,
1t7- 2.2 m('Kohm8,
ItS. 1t9- 120,OOO ohms.
UI O- l mt'g'ohm.
1t1l - 7/iO,OllO oh ms.
Ie 12 - 1 mego hm poten,

t fometer.
H13 - 160,OOO oh ms.

A ll , . " llII on If.r "'a U un lf" '" ll t hll'rw l ~e II plI'dfif'd

Fig. 6. Circuit diagram of th . receiver. Unmarked
par" are unchanged from original ARC·5 circuit.
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K6EUS. d••p ite the im plied
n ewnes s of the " K" ca ll. h a s
been licensed since 1937. O rig i­
nally W4ELZ. then W 3LWX.
WIQUR. and pow K6EUS. Thl.
Is what b appens w hen y ou
are in lhe H a Ty . Pr.f.r. six
a n d ten mete r• . Ha mminq con-
. ists m ore 0 1 deuqD. eeestrcc-
lion an:! experimen tation th a n
a n ytbin9 .1... Commande r
Bernard i. n ow lhe Executh'. tr
O Hice r of the Navy Electronics '1"
Laboratory at San DIego a nd '
a Senior Member of Ihe I R.E.

6SL7 is made variable so that the tube may be
operated as a saturated amplifier and thus act
as an additional noise limiter. A 6Gb is used
as a second audio amplifier. This lube was
selec ted fo r its low heater current. A 6A Kh
miniature o utput pcntodc could have been used
o r, if 12-vo lt tubes arc used, the original 12A6
could be used. The screen of the 6G6 is fed
from the tap on the primary of the output
tra nsformer to give some inverse feedba ck
which reduces the output impedance of th is
stage and lim its the voltage developed across
the output transformer.

The power supply is a conventiona l half
wave rectifier system employing a small trans­
former of the type used in audio pre-amplifiers
o r television boosters.

A few tricks were resorted to in order to usc
the 4-i nch wide chassis instead of the d-i nch
wide chassis for which the design was origina lly
planned. It was originally p lanned to mount
the tuning capacitor about -Y.t inch behind the
panel with the dia l to be viewed through a
window in the panel. Using the 4-inch chassis
it was necessary to mount the capacitor right
against the panel so the chassis flange had 10
be cut away as shown in Fig. 2. The panel had
to be machined away to allow room for the
dial as shown in Fig. 5 . T his machine work
was done with a ci rcle cutter the tool of which
was ground to a slighter angle.' As may be
seen from Fig. 2. the by-pass capacitor directly
behind the tuning ca pacitor had to be mounted

,.

with its mounting studs sticking tbrough the
rear of the chassis. The antenna trimmer
capaci to r was mounted inside the first section
of the tuning capaci tor. The space there was a
little crowded also so it was necessary to fi le
off the bottom rear corners of the trimmer
stator rods. Once these littlc mechanical details
were arranged the project went forward at a
good pace.
.. After the receiver was tuned up it was found
to overload on st ro ng statio ns when using ave
and maximum r-f gain. An invest igation showed
that we were "fortunate" enough to have se­
leered leak v 0.05 pfd sections tor both of the
ave line caoacitors so they were replaced with
a tubular capacitor alongside one of the termi­
na l boards. Other constructors may profit by
this easily avoided mistake and reserve the
leakiest capacitors for the cathode by-pass func­
tion where a leakage resistance of 2 or 3 meg­
ohms is o f no importance.

As stated previously. this conversion was
planned to use the original A RC-5 parts wher­
ever possihle . A relaxation of th is policy would
have permitted further saving of space, for
insta nce most o f the bypass capacito rs could
have been located di rectly o n the tube sockets
and the remaining o nes could have been termi­
nal boarded. Minia ture tubes could have been
substituted for the metal tubes in which case
the IF transformers could have been mounted
square with the chassis and moved further to
the left leaving more room for the power sup­
ply components at the rigbt hand end of tbe
chassis.

Regardless of whethe r the constructor wishes
to follow exactly the instructions given in this
art icle or wishes to give a more complete or
less complete treatment to his receiver, the
A RC-5 need not remain an ugly duckling. Re­
package it!

1. E d itor's note : The use or an a lum in um panel Instea d
o r s teel should materially ease the job o f I"t:'c~s in g the
dial into the panel. Some may consider it sim p ler to
merely eut out a C'ircular opening in the panel slightly
larger than the dial iaelt.

New !Book of Radio Fundamentals
Element s of Radio, Third Edition, by A. Marcus and Wm. Marcus. 771 pages, $6.00.

Th h is a new a nd revised edition of th e book that man y of us used to learn cbavt radio. This simple,
und erstandable. thorough and well illustr a ted work is designed for students of basic rad io and
e lectrici ty. It is carefu lly la id out to go step by step through the development of the art and is
complete with questions and prob lems to allow you to actually use the things you have learned. The
book is slanted toward practical rad io and lecves to the enginee ring student the more complex
formulas and mathem a tica l tr eatment of radi o. Most Amateurs would do well to have such a text
book on his shelf.

Dayton Hamvention April 2nd
The Dayton Amateur Radio Association is sponsoring the fourth annual Dayton Hamvention at the
Dayton Biltmore Hotel, April 2nd. The all -da y aUoir, starting at 8 AM, will leature many well known
speakers and will conclude with a banquet at 7 PM . Tickets are available from the D.A .R.A., Box 44,
Dayton I, Ohio, in advance for $5.00, filty cents more at the door. FCC exoms will be given and there
will olso be on exhibition of amateur equipment. Prizes by the dozens . Coming? . . . . W G
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