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Probably th e most popular equipment in surplus, many of the ARC·S series are stilt ayail.

able. Here is WIDBM's conversion for CD mobile use.

•

T H I S AaTICU WILL DIlSCltIBE THE CONVUSJON

of war surplus SCR·274 transmitters for
use on the newly announced Civil Defense Ire­

quenclest . These particular surplus units are very
well suited for emergency use. first, because they
are v.f.o., second. because they are available, and
third. because they were originally designed for
mobile usc and may be used with their original
shock units.

During the last war. the author was Radio Aide
for Middlesex County in Connecticut, and remem­
bers that when the \V.E.R.S. net frequencies were
changed from time to time, it was so difficult to
obtain new crystals that v.f.o.s. were finally built
for the two net control stations. Now again in
1951, we must change crystals because the Con­
necticut Emergency Mobile crystals, 29680 kc,
are not in the Civil Defense.lbands.

• Editorial. CQ. Feb. 1951

• Laboralory of Advanud Researck, Rtmi,.gto,.
Rand Iwc., South Norwalk, Coo,.
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Crcult
\" Ith the above in mind. five of the popular

SCR-l74 command sets were converted for use
as either fixed or mobile transmitters. These trans­
mitters are so laid out that they may all be used
with the same modulator and power supply by
"imply plugging the desired unit into the shock-­
mounted rack, and connecting the coax feed lines
to the antenna and converter.

For mobile use on 28. SO and 144 me. instant
heating filament type tubes are used. white for
fixed stations, a heater type of tube such as a
6AQ5 and ZEZ6 may be used if preferred. There
is a very great savinI' in storage battery Iife if
the- transmitter is off completely during standby.
Therefore, the former is recommended.

The tubes are 2E30's and 5516'5. manufactured
by Hytron, although comparable ty ..... by other
manufacturers could be used as wens. The v.£.o
section uses a 2E30 connected as a triode. followed
by 2F..30 pentodes as frequency multipliers. with

2 Comlla,.abl. Tub. 2£30. lell. I AQ5. I t .., ..
101••• lat, 2E2. . ....

II
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TABLE I

-

%II IIlC Coli Data 10' " 1. 0. t . Me mc to 5. 000 mc d lAf
..r~b~ cOOtlk'nH rs C Ud C aero-.. col1l.I ,

Coli fr~/II'~nc:J No 0 1'1. L~nctb Wi r e f orm ..Covn.i. ~ T"rnll

LI 14 to 15 al e " 1/2" 5/1" .,. XR· 50 ' .0
Ll 2110 SO mc " vr ' /1" "' XR _50 L'

U ' L4 L... , vr OI'
L, 21 to 30 alC Il 3/4" r- "' "'" LI

L' 2810 30 roc .. ,.. ,.. m A<, I . •

L' AnI. Link , I" .,. ."
28 me Conversion

Referring to Fig. I, the area within the dottod
lines indicates that part of the or iginal ARC·S
circu it is retained. with minor changes in the three
highest frequency units, The lead from the grid
coil going to the magic eye tube has been removed,
along with the tube and its resistors. as they are
no longer needed. The crystal is also removed.
The neut ralizing condenser. which was formerly
attached to the secondary of the v.f.o. coil, is dis­
carded. For 6 volt heater operation a 6J 5 may be
used in place of the 1626 without change in IOclcet
connections. H owever, for the filament type 2£30,
it is necessa ry to remove the octal socket and
replace it with a 7.pin miniature. At this same
time. all three octal sockets are removed and a
small plate with two z-pin miniature sockets is
screwed on the rear edge of the chassis. The
second socket is for an OA-2 voltage regulator
tube. This is shown in the photographs.

Coil Tabl. for 28 me eon"enioft .

The fint step is to stri p the ehessis.

two 5516'5 in the final. T he modulator unit is con­
structed on a similar cha ssis and consists of a
2£30 triode connected as a speech amplifier fol­
lowed by a 5516 as a clamp tubeS screen grid
modulator. A PE-1OJ Dynamotor is used for
mobile use.

3 For more In formation on damp tube modulation lIN :
" P ractlcal Screen Modula tion:' CQ. Dee, HHG. p . U
"Screen ModulaW Command See," CQ. ~t, 1949.
p.35
"Clamp Tube Modulation." QST. Mar. 1950. P. 46
"Hisz:h Out put Gr id Modula tion: ' QST, F eb. 1951.
tt. 46
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A further study of the diagram reveals that the
first frequency multiplier is inductively coupled to
the oscillator, and capacity coupled to the second
frequency multiplier. The output of this second
stage couJd be capacity coupl ed to the final as far
as output is concerned; however, we used inductive
coupling in an effort to keep harmonics from feed­
ing through to the antenna. The final ampli fier
may be either single ended or push-pull, using
either 2E30's or 5516's4, depending on the dyna­
motor available. In our case we chose push-pull
5516's for added power ina smuch as screen gr id
clamp tube modulation is not very effic ient at best ,
due to the Jaw average screen voltage. A send­
receive antenna relay is mounted next to the an­
tenna coax fittings on the front panel, and a low
pass filter is used externally on the ten meter
unit. '

TABLE D
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This is the condenser frame . ft er . lterations.

This can now be replaced [n the unit so that we
will have a means of tuning the v.Lo. from the
front panel, and yet will have enough space above
and below the chassis to mount the 5516 sockets,
gr id coil and condenser. The two coax fitt ings and
6V _antenna relay are now mounted on the rear of
the front panel at the top.

A small bracket is bent up to hold the 35 uufd
per section tank condenser high enough o ff the
chassis so that a sha ft ex tension can be brought
out through the plastic window on the front, for
tuning the fi nal amplifier plate coil. The final am­
plifier grid is tuned through a clearance hole in
the right hand side of the chass is.

CRID PLATE SCREEN

·Voll ll MA I VOltl MA I VOItI MA

Ole. 10 I 110 • • • • ••
2E'O

1»t Mliit .
10 , ' SO 15 110 •2£30

2nd M<llt .
150 , 'SO 18 80 7

2E30

F''''' .. 10 . 00 75 'SO 10
2·5518

Sp. Amp.
10 250 10 • •• • •

2£30 •

5516
Clamp 25 • 150 25 • • • -.•

Mod. •

MeallllnlDlrrlll made ..lth V. T . ,olulleter ancI
milliammeter

O pera ting voltages for 28 me con....eslee,
Transmitter a nd Mod ulator.

OSC.

2E30......-+.
MUl TIPU[R

2E30
·1

---~--_.

V. F.O. TERMINAL STRIPS

6V
'O K

Fig. 2. V.F.O. coil connections.

Closed circuit jacks for metering the various
stages are mounted along the side of the chassis
and insulated from it with fibre washers. These
jacks may seem unnecessary: however, they will
save a lot of time in tuning up and trouble shooting
tater on.

These metering jacks were added after the
photographs had been taken, and therefore do not
show in the pictures.

Construction
O r should we say destruction ? Before starting

to rewire these units, it is first advisable to re­
move all parts that will not be used in the final
version, and this means everything above and be­
low the chassis ahead of the master oscillator.
Start with the coils, then the variable condensers,
the 1625 tube sockets, and finally all the small
par ts, relays, etc. AU this junk, of course. is saved
for some future use. Take another look at the

Now, with a keyhole saw, cut a nice rectangular
hole about 2 inches wide and the width of the
chassis where the 1625's used to be. This hole will
photos.
la ter be covered by an aluminum plate, 2~" x 5",
upon which are mounted the two 2£30 multipliers,
along with their tuning condensers, coila, resistors,
etc.

The front variable condenser that holds the
tuning dial and worm drive mechanism to the
chassis, which you have already removed. must
now be taken apart and cut with a hack saw so
that all that remains of it is part of the frame­
just enough to still hold the dial and worm drive.

A PRIL, 195 1 13
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Fig. 3. Modulaior circuit diagram.

Frequency Multlpn.,..
•

The frequency multiplying strip is a small IUb­

assembly built up on a piece of aluminum large
enough to cover the rectangular cut-out in the
chassis where the 1625's used to be mounted. The
parts are so laid out that the first 2E30 frequency
multiplier grid is close to the tap on the sec­
ondary of the v.f.o. grid coil assembly. See Fig.
2 for v.f.o. coil connections. The plate coil! and
tuning condenser! of the 2£30's are located near
the edges of the aluminum strip with the two
2£30'5 in the middle, allowing room to pile up
the necessary plate, filament. grid and screen grid
by-pass condensers. This arrangement allows the
operator to tune the condensers and coil slugs
through the access door on top of the dust cover
that was formerly used to get at the 1625's.

As shown in the photos, the 5516'5 are mounted
on the left side of the final tank condenser, and
the coil is mounted on the right side. The an­
tenna coupling link is adjusted by hand by bend­
ing its pigtail! and the loading is adjusted by
varying the series antenna condenser which mounts
on the front panel.

The link line between the last doubler plate
coil and the final grid coil is a short length of
receiving type 72 ohm twinlead, anchored at each
end on tie points.

Coli.
The 2E30 coils are wound on National XR-50

slug-tuned coil forms or equivalent. accnrdina to
the coil table, and are mounted and preadjusted to
resonance with a grid dip oscillator before mount­
ing the aluminum strip in the main chassis. The .

grid coil of the final is wound on a plain J4"
diameter coil form, and after ad] ustment with the
grid dipper is cemented with coil dope. The final
plate coil is wound with # 12 wire and soldered
to the condenser terminals.

To cover from 28.5 me to 29.7 mc, the v.f.o.
frequency range will be 7.125 mc to 7.425 if a BC
459-A is used, requiring two doubler stages. If
you are using a BC457-A, the frequency range will
be 4.750 me to 4.950 me, necessitating a tripler
and a doubler. If you are using a BC 696-A, the
frequency range is 3.166 me to 3.300 me, following
with two triplets. Of course, a BC 458-A can be
made to tune the 7.125 to 7.425 me range by open­
ing out the air padder that is in the shield next
to the v.f.o coil, or to tune the 4.750 to 4.950 me
range by closing in the same air padder. The
latter will give better band spread, and that is
what the writer did. Rotor plates may be removed
from the oscillator tuning condenser with a pair
of pliers for increased band spread.

The writer ended up by removing 2/3 of the
rotor plates. This gave considerably more band
spread on the V.F.O. dial than is shown in the
photos. Care must be exercised in twisting these
plates and pulling them out with a pair of long­
nosed pliers. The force should be exerted with a
twisting motion by the pliers between the plates
and the rotor shaft and not with a straight putt
between the plates and the chassis, as there is
danger of putting the rear rotor shaft bearing out
of its socket. (If this docs happen, be sure to
catch all the tiny batt bearings so that the con­
denser may be repaired. This is done by removing
the condenser from the chassis and removing the

14 co
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rotor so that the ball bearings may be replaced.
To do this, drive out one of the taper pins in the
flexible shaft. remove the screws holding the con­
denser to the chassis, unsolder the connections to
the coil and tube, remove the spring-loaded gears
on the condenser shaft, and unscrew the bearing
on the opposite end of the condenser shaft. The
rotor now lifts out easily. H olding the condenser
vert ically with the shaft end down, drop the ball
bearings into the race with a pair of tweezers and
replace the rotor shaft. Holding the rotor shaft
so that the balls cannot fall out, reverse the posi­
tion of the condenser and replace the balls in the
other bearing and then replace the screws. The
condenser is now as good as new, and may be put
back in the unit. If any balls are lost, they may
be replaced from one of the two condensers that
you have previously removed. You may even prac­
tice on one of these before trying to remove plates
from the V.F.O. condenser if in doubt.}

Modulator
T he speech amplifier-modulator unit is built on

a SCR·274 transmitter chassis so that it may be
plugged into a double shock-mounted transmitter
rack alongside the transmitter. The circuit diagram
is shown in Fig. 3, and"consists of a 2£30 tr iode

driving a 551 6 clamp tube modulator. If desired,
the reader can build up almost any type of modula­
tor:l; however, for the power involved and the
overall battery drain, we decided in favor of the
clamp rubca, especially since no modulation trans­
former was needed. Since it is not feasible to use
a cathode resistor with a filament type tube. a
"C" battery is necessary to set the operating bias
for the clamp tube. This same 45V battery supplies
'1xed bias for the RF unit s and in this way pro- •
vides protection for the 5516 tubes in the case of
excitation failure. A one megohm pot is connected
across the battery as a convenient means of ad­
[usrine the clamp tube bias. One leg of this paral­
lel resistor is hroken by a relay during receive,
so as not to run down the battery. This same
relay also breaks the mike battery for the same
purpose.

The Modulator unit carries an 0-30 rna meter
with meter shuntse on the switch for reading the
final . plate. grid and screen grid in addi tion to

It Nell" month a plat. modulator will »., d.crlbe4 that
II; InurchaDceable.

e Cur-reet meter .hunta for your particular m~ter maT b.
eateulated from the formula in the ARRL Handbool.
n, 18
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Top view of the compl.ted r.f. unit.

modulator plate cur ren t which is necessary when
tuning up. The voltage divider for the exciter
stages. as well as the final screen dropping re­
sistor , are also included in the modulator unit,

Shock Mounting
A standard SCR-274 double transmitter shock­

mounted rack is uti lized to hold the two uni ts in
place either for mobile or fixed station usc. A
power connector plug is mounted on thi s rack
or one of those al ready there may be used to
make connections to additional racks. The PE-IOJ
dynamotor connects to the modulator chassis.
Fig. 4 gives the circuit and output plug connec­
tions for the PE-I03.

\Vire the plugs on the rack into which the trans­
mitter and modulator plug in parallel; that is.

16

pin 1 to pin 1, pin 2 to pin 2, etc. Now make suit­
able connections between them and the plug that
goes to the other rack. See Fig. 5. At the dyna­
motor, the wiring must be arranged so that the
filament voltage is switched on simultaneousJy with
the primary to the dynamotor if other than a
PE·103 is used. A switch at the modulator turns
the filaments on continuously ".'hen using the low
frequency unit s to be described later.

The switches shown in Figure 5 are mounted
on the rear of the racks and are for breaking
the filaments and plus 250V on the units that may
be plugged into the addit ional racks, but which
are not in use at the moment. This feature al­
10\\'5 the operator to have up to three racks all
connected in parallel, with five transmitters and a
modulator plugged in. Any transmitter may be
put in operation simply by turning filaments and
plus 2S0V on, The others remain inoperative be­
cause their filaments are off. T he plus 2SOV switch
prevents all the unused O A-2 voltage regulators
from igniting and drawing cur rent.

PE-t03 Dynamotor

F igure .. g ives the complete circuit diagram,
copied out of the base of one of these uni t. with
some difficulty. It will be noted that the output
power plug contains all the necessary voltages for
operating the rig without any alterations. A
S.P.D.T. toggle switch at . the modulator selects
pin # 1 for 6 volt continuous heater operation for
use with heater type tubes and pin #3 for 6 V
intermittent filament operation for use with instant
heating filament type tubes. Note that the + 6
volts is grounded whi le the - 6 volts is above
ground. Pin # 3 is used to operate an tenna relays
because it is only energized when the send/re­
ceive relay # 3E6 in the PE103 is operated.

The push to talk button on the mike, one side
of which is grounded, connects to pin #~ to
operate relay 3E6. The other contacts on relay
# 3£' operate either the 6 volt or 12 volt dyna­
motor start ing relays depending on the position
of the SPOT wafer switch at the top of the dia­
gram. T his circuit will be broken if either the
H.V. or L.V. circuit breakers. #3£3 and #3E4,
kick out due to an overload or shor t. # 3E3. #3£4
and # 3E5 are the three big switches behind the
door on the aide of the PE103 base, # 3ES i, the
primary circuit breaker.

For six volt operation, the S.P.D.T. wafer

CQ



switch, located under the cap on the lOP of the
base next to the output connector, must be turned
with a screw-driver to the six volt position. Ii
it is desired to cut down on battery current, two
six volt batteries may be used in the car j however,
in this event, resistor 3R3, two ohms, must be
shorted out and the filaments of all the tubes in
the transmitters must be put in series-parallel
Jor 12 volt operation. In addition, 12 volt antenna
relays must be used. In the two low frequency
conversions. the or iginal 1625's and 1626's may be
retained by wiring their heaters in parallel as
they are 12 volt tubes. The PE103 wafer switch
is now set for 12 volt operation. The filament/
heater switch in the modulator unit referred to
above is wired between pins #2 and #3 instead
of #t and #3.

If trouble is experienced with the H.V. circuit
breaker #3E3 kicking out too easily, it may be
cor rected by soldering a 10 ohm I watt resistor
in parallel with the coil. This will increase its
current handling ability, but will still al low it to
kick out on a H .V. short circuit.

The two dynamotor diagrams at the bottom of
Figure 4 are two different combinations that you
may find in the PEtOJ.

Tuning Up
The first step is to recalibrate the v.f.o. section.

The dial is given a coat of Automobile Touch-up
Black paint to cover the old calibrations and is
then marked with a pencil and later the new
calibrations are painted white with a fine pointed
paint brush. The frequency lettering may be put
on with "decals" if desired. With all the tubes
removed except the oscillator, 250V is applied
and the oscillator is adjusted until the frequency
coverage is about right. Next, all the tubes are
replaced in their sockets and the coils arc tuned
up with a grid dipper to their proper frequencies .
Now, with the final plate and screen voltage tem­
porarily disconnected, the plus 250 is again ap­
plied and the 2E30's are tuned for maximum final
grid current. \Vith the transmitter operating in
this condition, the main v.f.o. dial should be
calibrated directly in output frequency so that
you will not have to carry a slide rule to calcu­
late your frequency each time you QSY.

You will find that you can move around in the
band Quite a lot without retuning the two 2&30's,
especially if you stagger- tune them a bit. It is
perfectly possible to put in band-pass couplers

Bottom vi.w of the modul.tor unit.

A PRIL, 1951
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Bottom sid. of the con....rt.d rJ. chassis.

if desired; however, they will not be covered in
this article.

The unit. under test should now be p:ugged into
the dual rack alongside the modulator and the
whole works turned on. An antenna or dummy
load should be connected to the antenna coax
connector so that the final can be loaded up to
the rated plate current. The clamp tube bias is
adjusted. to approximately -25V, and the screen
dropping resistor is adjusted until the screen
voltage on the 5516'5 is about 150 volts. \Vhen
modulation is applied, thi s voltage will swing ur
and down at audio frequency. Adjust the antenna
coupling or loading until a flashlight bulb coupled
to the tank brightens up when modulation is ap­
plied. Table 2 gives operating voltages and cur­
rents for the transmitter.

(COfIhftu,d Oft pag, 44)
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ARC-S FOB CD
(fro," "'g, 17)

Cbmp tube modulation, if correctly set up and
adjusted with a scope, does a good job and sounds
fine. However, it is not something you just wire
up with a handful of parts. connect to any screen
grid final and get good-sounding 100 per cent
modulation. The wave form shown on an oscillo-­
scope can be about as awful as the writer has
ever seen if the clamp tube bias, the final grid
current, the final screen voltage, or the antenna
loading arc incorrectly adjusted. Without the
screen dropping resistor, by-passed for audio, be­
tween the clamp tube plate and the final screen,
it is difficult to get more than about 50 per cent
modulation. If you try to increase the percentage
by opening the gain, all you do is produce square
waves with the resultant distortion. On the other
hand. if you set the thing up right with a scope,
it will sound fine and becomes a very economical
mean, of modulation. Straight transformer type
of screen grid modulation could be used if de­
sired, by utilizing one of the modulation trans­
formers, T52, out of the original SC274 modu­
later, BC-465-A. The plus B gees to terminal
#1, the 5516 modulator plate to terminal #2,
terminal #4 goes to the final screens, and terminal
it3 goes to plus 150V for the final screen voltage.
Terminals #6 and #7 are not used. See F igure 6.

In any form of screen grid modulation, the
screen grid voltage must be run at about 1/2 of
the normal plate modulated value with the result­
ant reduced output. The stage must also be run

5516 To Fil'lGl
TC SU. ...

T. .0,1 A
f~~5PH<' I

7 M.e..

Arrcl ..t~

,.... =
30K T..

=
-C -6V +!lOOV "I~V

fig. 6. Optional modulator, using transformer T·52.

more like a class B linear amplifier with the de­
creased efficiency of such an amplifier.

By far the most efficient form of modulation is
narrow band frequency modulation. This is ex­
cellent for mobile use providing crystal control is
used with a phase modulator. However, all the
mobiles and net control stations should be equipped
with FM receivers ( N BF M adapters) which
might not always be practical. V.F.O. could not
be used because the vibration of the V.F.O. in
mobile use would produce frequency modulation.
\Vith AM modulation the FM component is not
objectionable because the signal is tuned "on the
nose", and there the FM is the weakest.

The circuit diagram of the clamp tube modulator
shown in Figure J calls for either a 5516 or a
2EJO. Either may be used with slight difference
in performance. The writer used a 5516 because
one was available, For further information, on
clamp tube operation, the reader is referred to the
footnotes.

Neutranz lng

The final amplifier should be checked for neu­
tralization by observing whether or not the grid
current changes when the plate circuit is tuned
through resonance with both the plate and screen
voltages of the final turned off. A grid current
change indicates the need of neutralization. It
was found necessary to neutralize the 5516'5 in
our case, and this was done in the usual fashi on
hy crossing over the grid leads and extending two
pieces Ilf stiff insulated wire about 2 inches long
up beside each tube. These wires were bent to­
wards or away from the glass envelopes while
reading a crystal diode wavemeter, coupled to the
fi nal tank. for the lowest possible indication.
TVI and Antenna

This 10 meter transmitter incorporates the most
essential TVI measures. such as filtering of the
power leads, link coupling to the final and the
115e of a low pass fi lter in the 52 ohm coax feed­
ing the whip. It is not 100 per cent TVl-proof
but if the dust cover and bottom plate are screwed
on well, it does not bother Channel 2 unless the
car is parked right in front of the house con­
tainine the TV set.

Added T VI proofing can be accomplished by
improving the shielding on the transmitter itself
by coverimt the louvres, the rear comers and the
plastic window on front with copper screening,
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The standing wave ratio should be checked un
the RG8-U line feeding the whip, with an "An­
tennascope," or resistance bridge, and the length of
the whip adjusted for a minimum S\VR at your
operat ing frequency. This will insure that the Ni­
agara low pass filter will work properly. In my
case, the whip length turned out to be about nine
feet long , to reflect 50 ohms at the transmitter. An
eight loot whip looked like 15 ohms. The RG8-U
in my installation was only two feet long. Signal
strength reports were about the same with both
whip lengths, however.

Part 2, next month, wilt cover additional r.f.
uni ts converted to Civil Defense frequencies that
may be plugged into the shock-mounted rack in­
terchangably with this 28 me unit, as well as
a Class AB1 plate modulator.

w ALLET lUG
( fro m page 30)

Colis Easy To Wind
The cuils a re a ll ai r wound and \VIK\VU, whose

finger size we do not know, says LI , LJ and L4
are "wound scramble, on the end of the little
finger, slipped-off and laced with thread to hold
its form". Coil L2 is wound on the end of a pencil,
slipped-off and similarly laced. _U fits inside L l.
The wire lengths are cri tical and are given in the
parts list.
Batlerlo. Are Extomal

\VIK\VU's const r uct ion is shown in F igure 1
with heavy-duty type batteries. For greater trans­
portability, it is recommended that the miniature
hear ing -aid type of battery be used. The battery
leads from the "billfold shack" terminate at a
screw-te rminal stri p. By bringing out the oscilla­
tor, power amplifiers and receiver plate voltage
leads as separate lines, a rnilliameter can be in­
serted in series for tuning-up.

Space can be saved by mounting the chokes
with polystyrene cement after removing the
ceramic forms they a re wound on. T his is best
done with a vise and patience ; the vise to hold
the ceramic, and the patience to give you caution
not to break the choke wire.
QSO Report

WIKWU reports that he operated thl. rig
for a week at Boscawen, New Hampshire, last
August, 1950. The antenna was a 133 feet long
wire with the far end a top a flood light pole
about 30 feet above the ground. Running 1 watt
input on 7105 kc afte r midnight, he worked a
thousand mil es into the W4 and Wf/J zones. Maybe
this aga in proves that good operat ing, the right
band condit ions and patience are just as essential
to working-out as is high power.

PARTS LIST
RI , R6. R8 . RII.-47DO ohms.
R2-1 megohm.
R3-I,OOO ohms.
R4, R,-IO.OOO ohm••

46

R5 170.000 ohms.
R7-270.ooo ohms.
RI ll-\7.000 ohms.
R12-22,000 ohm•.
C I, C IO, e12, CI S,-5·20 uuf Ceremlccn Vo riob le

trim me r.
C2, C+-7--45 uuf Ceremicon verieble trimmer.
C). CS. C II - IOO uul [disc typo).
C6. C 7, C8. C9. cu. C14. C17. CIS-.DOS ul (disc
tvpe] ,
RFCI, RFC 2- 3 mh rf chokes with ceremlc fo rms

removed Isee t ed ) .
1I-3b in. Top 12 in. from g round end.
l2- 24 in. All coils wound with $30 dsc . Sn ted fo r

winding inst ructions.
L3-48 in.
L+-5-4 in. Tap 12 in. from plots
SW-4p2t fl ot typo switch [Centreleb],
Ante nna- l 33 ft . long Ilexible # 1-4. Wind on spool

when not in use.

YL'S FREqUENCY
(from page 36)

radio. Their dog (a "sausage dog"), says Louise,
is called DX because of the long distance between
her head and tail. For other hobbies besides radio
Louise likes stamp collecting and gardening.

W'e', 'e hod Ihe pleam rr of doillg it //lOllY
limes in Ihis column for otber YLs-now
we're mighty happy 10 be 'able 10 make such
an announcement for ourselves, That's right,
W5RZJ and OM are tbe happy parmls of •
jr. YL. Six arrived on February 161h and will
answer 10 Ihe nome of Deryn.

Also on IIx personal side, we have a new
QTH (again!) , as yO ll may bare noticed at Lbe
beginning of Ihis column. One highlighl, of
course, in moving to town is to have current
-<snd Iwo days afler we gol berr-We were on
tbe air, courtesy of W5CA and W5FVO. CUL.

A~IATEuns AND cn
(from page 27)

to make do with what you have. If men are needed,
they can be recruited, trained, and assigned. If
equipment is needed, it can be built. H ere again
a basic principle is involved, that of standardiza­
tion and interchangeability. If you're building,
build them alike. Quick repairs may mean the
difference between the success or failure of an
important mission. Standardization is also a term
that can be profitably applied to opera tor training.
T hink in terms of uniform procedures. Back them
up with drills. And keep the drills interesting, so
that interest does not lag. In the setting up period.
one big problem will be the allotment of frequen­
cies. From what is available. it seems that the

co
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This is the concluding instal/ment 01WIDBM's ARC-S conversion series, the lirst part 01 which
appeared in our April issue. Since these two articles contain the original circuits lor the

unmodified units, they lorm a handy relerence.

I N PART I of this article we described the con­
version of a BC 457·A or 459-A command trans­
mitterS to the new Civil Defense frequencies in

the 10 meter band. This month we wilt describe
a 50-54 me conversion of a BC-458-A or BC
459-A. which is interchangeable with the trans­
mitter described last month, as well as an 80 and
160 meter conversion. 3011 of which may be used
with the same modulator and power supply. A
Class "B" plate modulator witl also be described.

50-54 M e Unit

]f you use a Be -t$S·A, the v.f.o. tuning range
will be 5.555 to 6.000 me followed by two triplets.
If you usc a BC 459-A, the v.f.o must cover from
8.3J.1 to 9.000 me and mu st be followed by one
doubler and one tripler. H ere, as in the case of
the ten meter transmitter, other SCR 274 trans­
mitters may be used by altering the coil and con­
denser in the v.f.o., so that they tune either of
the above ranges.

T he conversion to be described used a BC 458-A,
and to get more band spread on the v.f.o. dial , the
powdered iron slug was screwed all the way out
of the coil, and the air padder was turned nearly

II CQ, April 1951, P. 11

• Laboratory 0/ Advotletd Research, R emington
Rami I nc., S outh N orwalk, Conti.
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all the way in. \ Ve ended up tuning 5.555 to 6 me
with considerably more band spread as shown in
the photos. Plates may be removed from the
oscillator condenser to obtain added bandspread
if desired.

\Vhen substituting a 2£.10 for a 1626, the fre­
quency will be lowered slightly due to the higher
grid-to-filament capacity in the 2E30, so if you
intend to use the present dial calibrations, be sure
to compensate for this by adjusting the padder.
Freque ncy M ultiplie r

Regardless of whether you double or triple in
the fi rst 2£30 multiplier, its plate coil must tune
the range of 16.666 me to 18.0 me. The next 2EJO
triples to 50 to 54 me, and is link-coupled to the
push-pull 5516 grid coil. This exciter str ip is built
up on a small 2}/z '" x 5" aluminum plate, and is
mounted over a cutout on the chassis exactly a s
was descri bed in Part I for the 28 me transmitter,'
In fact , the entire chassis conversion, removal of
parts. mounting coax connectors, antenna change­
oyer relay, etc., is identical on both the ten and six
meter units and so wilt not be repeated here. The
reader is referred to Apr il 1951 CQ for details.

If desired. the builder may dispense with the
small A Pe variable condensers shown tuning the
2E30 plate coils, and utilize the fixed input and
output tube capacities of the 2E30 and tune with
the powdered iron slug in the Nat ional X R-SO

23



Right hand view of the eenverted 50 me transmitter.
The remaining grid current [eek is on the I.ft hand

side of tile chassis.

coil form. Winding the coils is a little more
cr itica l as the tuning range with the slug is much
more limited than with the variable condenser
arrangement. Figure 7 shows the SO-54 me circuit
diagram. The fi rst 2E30 multiplier plate coil
tunes 16.6 to 18 me and is shunted by 4.5 ""I,
the plate-to-filament capacity, plus 10 Ill-if, the
grid-to-filament capaci ty of the following' 2E30,
plus strays of about 5 Ill-if . T his makes a total of
around 20 "'Pof across the coil. T he inductance
necessary to cover the above range then becomes
3.8 ,.b to 4.5 "h. 'This can be made by winding
21 turns of 24 enamel wire on a National XR-SO

• •

The second 2E30 multiplier only has about 8 '
",p.f across it, so it requires 1 ~ to 12 ~ to tune
the range of 50 to 54 mc. This is a coil of 10
turns of # 18 enamel wire wound on an XR-SO
coil form. The link is 2 turns, wound on the
cold end.

It is wise to check the ranges covered by the
coils before applying the coil dope and mounting
them permanently in the chassis. This is convenient­
ly done by mounting them temporarily on the
small sub-chassis together with the 2E30 sockets
before the sub-chassis is mounted on the trans­
mitter. The filament, screw grid, and other wiring
is completed and the coils are temporarily soldered
into the circuiL \Vith both 2E30's in their sockets,
the slugs are screwed from minimum to maximum
while checking the resonant frequency with a
grid dip oscillator. A turn or two is added or
taken off from the coils as required, 50 that the
slugs will tune the desired range with some leeway.
The coils may now be "doped" and permanently
mounted in place and the sub-chassis may be
bolted to the main chassis. See Table III for coil

2E30 2E30 5516 roT.' -.....,
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class B modulator; microphone and bias batteries
are on the far side of the chassiL

•
The

•

:....,,-----------_.

The original circuit of the BC-b96·A land Navy CBY.52232). •

condensers are used to in white paint. Attach the antenna S2 ohm coax
feed line and ad] ust the antenna coupling and
loading for optimum output consistent with upward
modulation as indicated by a flashlight bulb
coupled to the final tank coil. See Table IV for
operating voltages and currents.

1.75 to 2 me and 3 .5-4 me Conversions
Inasmuch as these frequencies are proposed for

communications between various disaster services
and fur some type of medium distance c.n. corn­
munications and probably will not be used for
mobile work, these t wo units were designed for
portable emergency use. They retain their original
circuit details except for changing to 6 volt tubes,

F;g. 8.

para llelwinding data if
tune the coils.

Final Amplifier
The components for the push-pull 5516 final

ampli fier are mounted in much the same fashion as
for the 28 mc transmitter. The reader is referred
to the photographs which show the general lay­
out. The final tank condenser is raised off the
chassis by means of a smalt aluminum bracket so
that the plate leads witl be short and so that the
condenser shaft will protrude through a hole in
the plast ic window. T he antenna loading condenser
is mounted under the antenna change-over relay
on the right hand side of the front panel. T he grid
tuning condenser is mounted for screw driver
adjustment th rough a clea rance hole in the righ t
hand side of the chassis. Incidentally, to be sure to
keep all your metering jacks a nd screw driver
ad justments on the right hand side of the trans­
mitten and al1 the switches, power plugs, etc.• of
the modulator on the left hand side, so that they
will all he available when the two unit s are plugged
in side by side in a double mounting rack with
the modulator to the left and the t ransmitter to
the right.

Tuning Up
The tuning up precedure for this SO me unit is

similar to that of the 28 me unit. Fi rs t pretune all
stages to the desired frequency with a grid dip os­
cillator so that they wilt be in approximate reso-­
nance when first turned on. T hen with final screen
and plate voltage off, peak the multipliers for
maximum final g r id current. Calibrate the v.f.o.
dial in output frequency, marking the calibrations

MAY, 1951 25



TABLE IV
Volt"ge end Current Measuremenh SO-So' mc d. unit

-
GRID PLATE SCREEN

Volt. MA Volts MA Vola MA

?:~~
T r iode

-50 I . • 150 Connl"Ctl'd

I. t M"lt . -" e. t '50 " "'
,

2£30

Znd M " lt.
2£ 30 _100 10 ". " "'

,
f ina l 4SO to 0- 100

2.5516 -" ..
'00 ". 10

C lass B Mod ulator

1st Sp. Amp.
- 10 • ,,, I . • T. ....

2£ 30 C.....,....

2nd Sp. Am
· 22. $ • '" " 22. s2£30

Mod. Triode
2·2E30· , • • 450- 500 5- 60 Connec:tl'd

-
M."suremenh mad" with V.T. Voltmeter end

Milliamefer.

a 6J5 and 2-807's,9 and minor changes in wiring
to enable them to be plugged into our shock­
mounted rack for power and modulation . The units
used a rc the 2.1 to .3 .0 me Navy Model CBY-52.!.l! ,
and the .10 to 4.0 mc Signal Cor ps n C-696-A.
The conversion of these two units is identica l ex­
cept for changing the frequency of the v.£.o . 10

the Navy model . Figure 8 shows the or-igina l

9 " ~l ohilE' with t he SCR.2j-t N." CH,'OfkE' M. Brown,
W 2CVV. CQ. J a n. tsre. II. 22.

ci rcuit diagram of these unit s befo re conver sion
and Figure 9 shows the circuit after conversion.
Xote that the relay under the chassis which orig ­
inally broke the plus B for the osci lla tor and
shor ted the cathode of the 1625's has been removed.
The plu s B to the osci llato r now runs directly
to Pin :;3 on the socket at the rea r of the chassis,
and the cathodes, and one side of the hea ters of
the 807's a re now gro unded. The antenna shor t ing
relay on the inside of the front panel is removed
and replaced by a s.p.d. t. 6 volt relay mounted on
the outside of the front pa nel due to lack of spa n :
inside. This relay may be om itted if sepa ra te
antennas a re provided for the transmitter and
receiver. The old gr id leak of the fi nal, mounted
on spa re pins # 5 and # i of the crys tal socket.
is simply d ipped out of the ci rcuit. A new 5000
ohm grid leak is put in the lead from P in # 5
on the crystal socket to P in # 2 on the power
socket at the rear when ' it picks ttp mi nus 45
volts of batt ery bia s. T his is neces sary to prevent
the old resisto r from shor ting the bias ba ttery.

The mag ic eye tube may be replaced with a
6E 5, a six volt type, b)' changing the socket , or
may be discarded a long with the crys tal. In either
event the only ircuit changes necessary a re the
rewiring of the heaters of the two tubes on ti lt'
rear of the chassis in parallel instead of in ser ies,
a nd the removal of the resisto r that pa ra lle ls the
magic eye tube hea ter .

In the event that ) 'OU use a BC-696-A, it is
of course a ll ca librated for the 3.5-4 me range.
H owever , you can use the n C-457-A, which covers
4-5.3 mc, just as easily by cranking in on the
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two ai r padding condensers, one on the v.f.o. and
the other on the final. (This is exactly what is
now done on the Navy Model CBY-52232 to
lower its frequency from 2.1-3 me to 1.7 to 2.1
me.) To do this, it is necessary to remove the
cover frum the v.f.o. and loosen the set screws on
the shaft of the padding condenser. A 3/8" diameter
hole is now drilled in the shield can so that the
shaft of this condenser can be tuned with a screw
driver after the can has been replaced. Afte r the
oscillator has been trimmed to cover the desi red
fr equency range, the can is again removed and
the set screws 011 the condenser shaft are tightened.
Now replace the can and you are all set to re­
calibrate the dial in the same fashion as outlined
for the other units. Figure 10 shows my 160 meter
calibration; yours shuuld be similar.

Tuning Up on 160 ond 80 meters
The voltage on the osci ttators in the two low

fr equency units will run higher than in the 10 and
6 meter convers ions, since there are no frequency
mult ipliers pulling current through the voltage
divider in the modulator unit. An auxiliary voltage
d ivider may be bui lt into each of these units if
necessary, so that the cor rect voltage, +250, witl
be obtained. In tuning up these two low frequency
units it is first necessa ry to couple a lamp load
to the 807 tank coil and then switch the modulator
to "filaments on all the time" posi t ion. Start
the dynamotor and with a screw driver, "zero
dip" the final padding condenser th rough the hole
in the side of the chassis. This is the middle
condenser under the chassis . and must have its
set screws loosened fi rs t. Afte r bringing the final
to resonance, th e set screws are tightened again,
after which the fi nal should track pretty well wi th
the ganged-tuned v.I.o.

Antennas
It has been the author's experience that the 3-4

me BC 696-A t ransmitters win feed voltage to a
short antenna of from 10 to .10 feet in leneth.
providing a 50 ~~f condenser. is connected fr om
the antenna binding post to ground. They will
also end feed an antenna approximately ~ wave
tong. between 100 and 150 feet. For other lengths
it win be necessa ry to use a series condenser or
a load'ne coil to shorten or lengthen the antenna
elect r -ically. W ith a little exper -imenting these units
will feed a base loaded whip; however, the exact
antenna will be left up to the reader. Probably the
greatest C D. use to which these low frequency
unit s would be put would require the operata:"
to dr-ive to some favorable spot. park his car,
st ring up a long wire to a tree and get a message
through to some other city.

C. w.
If conditions req uire the use of c.w.. thi s may

1)(' accomplished in a simple manner by inserting
a key in the cathode jack of the 807's. This doe ..

)0 .....""" Il' .." t1..n or thl! SCR-274N: ' Eo B. MeIntTre.
W 2lKILJ, CQ, J ul)' 1948, p • .421.
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not permit break-in operation; if much c.w. opera ­
tion is an ticipated, the reader is referred to one
of the many articles deal ing with improved break­
in keying of these uni ts.w

Plate Modulator
A good many hams will prefer to build a con­

veutional push-pull Class B plate modulator on
general principles, while others may wish to avoid
some of the fuss)' adjustments necessa ry for the
correct operation of screen grid modulation.

For the benefit of these who have some spare
milliamperes left in their dynamotors and who
would like to usc reg ular plate modulation, the
circui t shown in Figure 11 may be plugged into
the rack interchangeably with the clamp tube
modulator described in Part I. By so doing, you
will gain: about half an "S" unit of signal strength,
sfightly higher percen tage of modulation, often­
times of better qua lity (no clipping), and g rea te r
ease of adjustment. T otal cos t : upwards of 100
rna more plate current drain at 500V, which

•

Fiqures 10.

equal s 50 watts or more out of you r storage
battery while transmitting. At 6V this is another
JO amps.

Modulator Circuit
Referring to Figure 11 , it will be seen that two

2£30's a re used to drive another pair as modula­
tors. The transformers shown in the photos are
war surplus from the A RT -13, which were used by
the S ignal Cor ps for 811's in Class n to modulate
a single 813. They obviously will handle ten times
the audio necessary in th is case. H owever, they are
cheaper and smaller than the usual 25 watt multi ­
match transformers which may be substituted of
course. T he r.f. load .....ill be around 5000 to 6000
ohms, 500 volts a t 80 to l 00ma. This part icula r
surplus modulation transformer has a pr imary to
secondary impedance ratio of about 2 to 1 and,
therefore, our r.f. load will reflec t an impedance
of ten to twelve thousand uhms ill the pr imary.
A pair of 2£30's in Class AB:,! requires 3800
ohm plate to plate load resistance. so we would
have a pretty bad mismatch. \Ve can cor rect this
somewhat by putt ing both the r.f. plate and screen
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Fig. II. Th, $p.ech amplifi er and class B modulator.

secondaries in series, assuming that an 813 SCTttl1

winding will carry the 80 to looma without burn­
ing out. If the two windings are connected so as
to add, we will get a 1.44 to 1 or a reflected im­
pedance of between 8000 and 9000 ohms.

By using the 2£30'5 as triodes in Class B, we
will save on the plate current drain from the
dynamotor. One way is to tie the screens to the con­
trol g rids so that zero bias may be used. A simple
improvement on this method, which permits driv­
ing the screens to a higher potentia l than the con­
trol g rids, uses dropping resistors in ser ies with
the control grids.ll 12 For instant-heating filament
tubes it is necessary to use transformer coupling.
This requires a transformer, with a secondary
that can handle the screen current of the modula­
tor. In our case the surplus transformer used to
dr ive the above mentioned 8I l's in Class B worked
out satisfactorily. T o get the required power to
drive the modulator by this means, it was necessary
to use two 2E30's from a single button mike, one
triode and one pentode.

Additional information on suitable modulators
can be found in the ARRL H andbook. 0

Construction
The chassis upon which the modulator was bui lt

was salvaged from a beat-up BC 457-Ao All the
parts were removed and a new front panel was

11 RCA "Ham Tips:' Vol. VII. No.2. M. ,.-June Itn.
12 " A H ieh-Power Modula tor for MobU. Operation,"
Geor~ M. Brown, W2CVV, CQ. Feb. 11160. p . 20.

bolted on over the old one. The four 2E30's were
mounted on a small sub-chass is as shown in the
photograph, with the driver transformer in the
middle. The modulation transformer and relay
are mounted on the rear of the chassis with the
bias batteries along the right hand edge. Smaller
batteries such as the hearing aid type may be
used if available. AU the voltage dividers, de­
coupling resistors, by-pass condensers and mike
transformer are mounted at convenient spots under
the chass is. The dynamotor plug and the filament
switch are mounted on the left hand side, as in
the clamp tube modulator previously described. I:j

The meter switch, gain control and mike jack are
on the front panel, together with the meter.

Tuning Up

T he first thing to do in checking the modula­
tor unit is to set the sliders on the variable resis­
tors in the two voltage dividers so that a round
250V is available under load. One of these dividers
is for the exciter and the other feeds the modulator
and speech amplifier.

The unit must of course be plugged into the
dual transmitter rack with either the ten or six
meter transmitter, while this adj ustment is made.
Once this has been done, the modulation of the
transmitter can be tried out. If an oscilloscope
is available, it should be hooked up to observe the
modulation envelope and the gain cont rol setting
determined for 100% modulation. Be sure the
antenna loading is the same as you will use
in the car.
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