Clay Welsh W1PI
220 Glen Oak Road
Springfield MA 01129

hen a CB transceiver

gets down to $20 or
$30, it's time to consider
buying one for use on 10
meters. Like many others, |
did just that. After looking
over the many rigs available
in the $30 class, | decided to
tackle the Kraco Model
KCB-2310B. The main reason
for selecting this rig was its

phase locked loop syn-
thesizer, especially since
most of the conversion

articles | had been reading
usually advised the reader to
stay away from rigs with PLL
because of the complexity of
the conversion. To a certain
extent, those articles are cor-
rect.

In any event, once | had
purchased the rig, 1 set out to
learn as much about phase
locked loop circuitry as pos-
sible. Not having had much
need for this information be-
fore, | was extremely igno-
rant in this area. | am most
grateful to George R. Allen
WI1HCI for his excellent ar-
ticle, ''Synthesize Yourself,”
in the October, 1977, issue of
73 Magazine. This allowed me
to familiarize myself with the
basic operation of the PLL
circuit and wunderstand its
operation.

When | began looking at
the schematic diagram of the
unit, one thing became im-
mediately apparent. | wasn’t
going to learn much by look-
ing at it, and, besides that, it
was too small. So | trotted
down to my neighborhood
electronics parts distributor
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and purchased SAMS Photo-
fact CB-7153, November,
1977. Although this does not
have the Kraco Model
KCB-23108, it does have the
2320B, which is identical
except for a Delta-Tune selec-
tor.

After many days of
examining the new schematic
and block diagram of the
circuit, | began wondering if |
had bitten off more than |
could chew in attempting this
conversion. | just couldn't
make heads or tails of what
was happening inside the PLL
chip, an NPC 7624 (ECG
1167 is listed as a substitute).
Endless on-the-air conver
sations failed to enlighten me
very much more. | am, how-
ever, grateful o WB5SHVV
and many others for their
many suggestions and com-
ments.

Finally, when things began
to look their blackest as far as
the conversion was corn-
cerned, | saw a little light on
the horizon. While browsing
in a local Radio Shack, |
came across the National
Semiconductor CMOS Data
book, and in it was a circuit
for a CB transceiver PLL.
After examining the appli-
cation data for their
MM55114 chip, | concluded
that this chip and circuit
description looked very
similar in appearance to the
one in my Kraco.

The Kraco, like the circuit
in the Databook, uses a
3-crystal setup. It uses a
10.240-MHz crystal for the
reference oscillator, a
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10.695-MHz transmit mixer,
and a 11.8066-MHz offset
generator. For our purposes,
we can forget the first two
crystals and concentrate on
the third. This 11.8066-MHz
oscillator is the key to the
circuit’s conversion.

The frequency range for
the conversion | selected was
that recommended by the
10-10 International, Inc., in
its Fall Bulletin. The fre-
quency to be covered by AM
rigs is from 28.760 through
29.050 MHz. Simply put, re-
placement of the
11.8066-MHz crystal with a
12.4047-MHz crystal and
realignment of the trans
mitter and receiver, plus the
synthesizer’'s vco (voltage
controlled oscillator) output
circuit, will be all that is
necessary to put your Kraco
2310B or 20B on ten meters.

For those of you who are
interested in the “how it
works'' aspect of the PLL, |
will cover that in greater
detail at the end of the con
version.

The frequency-deter-
mining factor for the circuit
is the 37-MHz output from
the unit’s vco. In normal 11
meter operation, this output
is heterodyned against a
10.695-MHz transmit crystal
for output on 27 MHz. The
vco output is from 37.6592
MHz for channel 1 through
37.9492 MHz for channel
23, It is our intent to raise
the output of the vco by
1.795 MHz. This will raise the
vco to 394542 through
39.7442 MHz. This, in turn,

gives us coverage from 28.760
to 29.050 MHz.

Although a frequency
counter would be a definite
plus, the station receiver,
transmitter, dummy load,
VTVM, and rf probe were all
that was really required in the
way of test equipment. My
Drake TR-3, keyed into a
dummy load, was used for
realignment of the Kraco re
ceiver, The Drake’s receiver
section was used to align the
synthesizer upon completion
of the conversion.

The first step in the con-
version is to apply power to
the CB transceiver, trn to
channel one, and check test
point #8 (one side of R-113)
for 1.5 volts dc. A switch of
the channel selector to chan-
nel 23 should change the volt-
age to about 2.7 volts.
Switching to the blank posi-
tion on the channel selector
will cause the voltage to
change to approximately 5
volts. It is important to ob
serve that these voltages vary
as you change from channel 1
to channel 23 and that this
voltage is the controlling volt-
age for the vco. We will come
back to this test point in a
moment.

The next step is to replace
crystal X101 (the
11.8066-MHz crystal) with a
12.4047-MHz crystal. This is
an HC18/U crystal holder
and the tolerance is *.001
percent. Once the crystal has
been installed, you will ob-
serve that the dc voltage at
TP #8 jumps to 5 volts,
regardless of the position of



the channel selector. Turn the
rig again to channel 1 and
adjust vco-output trans
former T-101 until the volt-
age begins to drop. Generally,
this requires turning the slug
in a clockwise direction. Con-
tinue adjusting this slug until
you read 1.5 volts at TP #8.
This indicates the vco is func-
tioning correctly, and rota-
tion of the channel selector
will again indicate a gradual
increase. This nearly com-
pletes the vco alignment. At-
tach an rf probe to TP #3 and
adjust T-111 for maximum. If
the output is too low to
measure here, attach the
probe to the collector of
Q-108 and again adjust T-111
for maximum. This completes
the vco alignment.

Having completed the
synthesizer adjustments, we
now turn to the receiver.
With a signal generator (or in
my case, my Drake trans
ceiver), provide a receive sig-
nal at approximately 28.9
MHz. | loaded my Drake into
1 dummy load (lightly) and

adjusted T-104 and T-105 for
maximum S-meter reading on
the Kraco. This required a
couple of turns and com-
pletes the receiver alignment.

With a dummy load con-
nected to the Kraco, attach
the rf probe to the collector
of @110 (xmit mixer) and
adjust L-103 and L-104 for
maximum rf out. Move the
probe to the base of Q-111
(xmit buffer) and adjust
T-102 for maximum. Again
check and adjust L-103 and
L-104 with the probe still
connected to the base of
Q-111. Next, attach the
probe to the collector of
Q111 and adjust T-103 for
maximum. By this time, you
should have enough rf to see
output on your power or
wattmeter. With the probe at
the antenna connector, adjust
L-106, L-109, and L-110 for
maximum output. On my rig,
it was about 4% Watts.

Turn the channel selector
to channel 4. With the station
receiver tuned and calibrated
to 28.8 MHz, key the Kraco

into a dummy load and adjust
CT-101 until the output of
the rig is exactly 28.8 MHz. |
found the rig to be within 2
kHz prior to this adjustment.
This completes the conver-
sion.

For those of you who are
wondering how the Kraco’s
synthesizer works, let me say
this. First of all, | am not an
electronics engineer and |
may not be totally accurate
in my description of what is
going on internally within the
PLL chip, but | feature it to
be happening like this: The
10.240-MHz output from the
reference oscillator is inter-
nally divided by a 1024 oscil-
lator/divider which outputs a
10 kHz signal to the frequen-
cy detector. This, by the way,
establishes the 10-kHz
spacing for the vco. The vco
is being controlled by the
frequency detector. Its out-
put is approximately 39.455
MHz. This signal is mixed
with the output of our
12.4047-MHz oscillator's
third harmonic of 37.215

MHz (rounded off for con-
venience). The resultant
2.240-MHz signal is fed to the
PLL's programmable divider
(divide by 224 through 250),
where in this case it is divided
by 224. This 10-kHz output
is also fed to the frequency
detector causing the vco to
lock on 39.455 MHz. The
channel selector changes the
programmable divider, and
changing it to a new channel
will cause the signal fed to
the frequency detector to be
more or less than 10 kHz
This will vary the vco output
until the input signals again
match, and a new locked con-
dition is met. For more infor-
mation, | refer you to page
4-25 of the CMOS Databook
by National Semiconductor.

| hope this information is
of some use to anyone con-
sidering converting their
Kraco to ten meters. | know |
had a lot of difficulty finding
information about such con-
versions, The majority of
information was garnered
from 73 Magazine, ™
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Fontana CA

Ve carry the [ g: ICOM, Midiand, Am-
am, DenTron, KLM, Swan, Drake, Ten-Tec,
filson, SST, MF], Hy-Gain, Lunar, Nye-
iking, B&W, Redi-kilowatt, Cush Craft,
losley, Big Signal, Pipo, etc. Full Service
tore Fontana Electronics, 8628 Sierra Ave.,
ontana CA 92335, 822-7710.

Sacramento CA
argest amateur radio selection in the
wramento VYalley. To serve you, Gary
‘6NJU, Dennis WB61SO, Dan WB6RVU and
ike WASDPN. Mon-Fri 10-6, Sat 10-5. The

New Castle DE
Paul WAIQPX, Rob WAJIM)LS—Serving
amateurs in southern New Jersey, Delaware,
and Maryland with the largest stock of amateur
cquipment and accessories in Delaware,
Dl A Supply, 71 Meadow Road.
New Castle DE 19720, 328-7728,

Bloomington IL
Retail —wholesale distributor for Rohn
Towers—antennas by Cush Craft, Antenna
Specialists, KLM, Wilson, Hy-Gain.
Transceivers by Tempo, Regency, Wilson,
Amcom. Also business and marine radios. Hill

adio Place, 2964 Freeport Bivd., Sacr Radio, 2503 G.E. Rd., Bloomington IL 61701,
A OS8R, 441-7388. 663-2141,
Santa Clara CA Terre Haute IN

sy area’s newest Amateur Radio store, New &
ed Amateur Radio sales & service. We
ature Kenwood, ICOM, Wilson, Yaesu,
‘las, Ten-Tec & many more. Shaver Radio,
S0 Lochinvar Avenue, Santa Clara CA
051, 247-4220.

Colorado Springs CO

yest selection of quif anten-
s, & accessories in southern Colorado, in-
ading Tempo, Wilson, Cush Craft,
swironics, KDK, Amphenol, Astatic,
fiance, Ham Key, & Nye. A.ES. Com-
anications, 404 Arrawanna Si., Colorado
rings CO 80909, 475-7050,

Tell them you saw
their name in 73

Your ham headquarters located in the heart of
the midwest. Hoosier Electronics, Inc., 438
Meadows Shopping Center, P.O. Box 2001,
Terre Haute IN 47802, 238-1456.

Wichita KS

Microwave Modules—KLM—KDK—ICOM
—Kenwood —Wilson—Standard—ICIR—
SWAN—Lunar. We STOCK The Best Com-
munications. Revcom Electronics, 6247 N,
Hydraulic, Wichita KS 67219, 744-1083.

Dalton MA

Western Massachusetts, Complete 2 meter FM
headquarters. Yaesu, KDK, Regency, Larsen,
Cush Craft. All kinds of ham gear. Blue Max
Inc., Box 97, Dalion MA 01226, 634-0039.

Littleton MA

The ham store of N.E. you can rely on. Ken-
wood, ICOM, Wilson, Yaesu, DenTron. KLM
amps, B&EW switches & wanimeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen, Wilson, Hustler, GAM. TEL-COM
Inc. Communications & Electronics, 675 Great
Rd. Rt 119, Littleton MA 01460, 486-3040.

Syracuse-Rome-Utica NY
Featuring: Yaesu, ICOM. Drake, Atlas, Den-
Tron, Ten-Tec, Swan, Tempo., KLM, Hy-
Gain, Mosley, Wilson, Larsen, Midland
Southwest Techmical Products. You won't be
disappointed with equipment/service. Radio
World, Oneida County Airport-Terminal
Building, Oriskany NY 13424, 337-2622.

Laurel MD

We stock Drake, Ten-Tec, Wilson, 1COM,
DenTron, Tempo, Hy-Gain, Midland, Mosley,
Hustler. 40-page ham catalog available for
51.00 (refundable with Ist purchase}—write
for cash quote! The Comm Center, Inc.,
Laurel Plars, Rie. 198, Laurel MD 20810,
792-0600.

Camden NJ

X-Band (& other frequencies) Microwave
Components & Equipment. Laboratory Grade
Test Instruments, Power Supplies, 1000's in

Souderton PA

Tired of looking at ads ??? Come and try our
new and used equipment yoursell—personal
advice from our staff"s 60 years combined ham
expenence. Electronic Exchange, 136 N, Main
St., Souderton PA 18964, 723-1200.

Port Angeles WA

Mobile RFI1 shielding for elimination of gni-
tion and alternator noises. Bonding straps,
Components for “‘do-it-yoursel"" projects.
Plenty of free advice. Estes Engineering, 930

stock at all times, BUY & SELL all popul
makes—HP, GR, FXR, ES|, Sorensen, Singer,
etc. Lectronic Research Labs, 1423 Ferry Ave.,
Camden NJ 08104, 541-4200.

Syracuse NY

We Deal, We Trade, We Discount, We Please!
Yaesu, Kenwood, Drake, 1COM, Ten-Tec,
Swan, DenTron, Midland, Cush Craft, KLM,
Hy-Gain, etc. Complete 2-way service shop!
Ham-bone Radio (div. Sterea Repair Shop)
3206 Erie Bivd. East, Syracuse NY 13214,
446-2266.

Marine Drive, Port Angeles WA 98362,
457-0904,

DEALERS
Your 'y name and can i

as many as 25 words for as little as $150 yearly
(prepaid), or 515 per month (prepaid quarter-
Iv). No mention of mail order business or area
code . Directory text and payment
must reach us 45 days in advance of publica-
tion. For example, advertising for the
November issue must be in our hands by
September 181h. Mail to 73 Magazine, Peter-
borough NH 03458, ATTN: Aline Coutu.
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