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TEN METER TRANSCEIVER

JOIN THE FUN-and EXCITEMENT OF 10 FM!

® PLL Synthesizer 29.5 - 29.7 mHz.
® Super Hot Revr - True FM.

Kit includes a two color, silk screened, aluminum chassis, wired and tested

CYBERNET (Hy-Gain) CB board, True FM Discriminator kit, correct crystal, 2 pots, s59 95
knobs, S.P.D.T. frequency switch to-give you 29.5 and 29.6, board stand offs,
hardware and instruction manual. Kit does not include power switch, L.E.D., “S"” COMPLETE KIT

meter, coax connector or wire.

ACCESSORIES
Repeater Offset Kit

includes crystal, switch, L.E.D,P.C. board, instructionsa « $1 2.00

40 Channel Frequency Switch. .... $ 6.00
Hy-Power Kit

produces 10 — 12 watts output on 10 meterSs = = = = = = $ 6.00

6kHz. Broad band Filter........... $ 8.00
Meter ‘S’ or “RF Output” indicator. $ 3.00
The TEN METER FM HANDBOOK by BOB HEIL

include $2.00 for postage and handling.
11l. residents add 5% sales tax.

MELCO

P.O. Box 26 m The One-Stop Parts House for 10 FM! Marissa, . 62257
Phone 1-618-295-3000




TEE HY GAIN 2715 BOARD

e i, =

~The.-board furnished with this kit is the koard that was built by

HY GAIN and 1is a very high guality unit, using all Motorola devices.
The radio that used this, had all of itz contols in the microphone.
A micropocessor chip was used to do the programming and of ccurse,
is not on the main C& board. In order to make this board usable,
you will have to remove and discard the 18 pin I.C. (78141).

Thus, we can replace with an 02A chip which is the P.L.L. and pro-
grams so very well for ten meters, Fli, Since the 02A chip is only 16
pins, a small 02A adapter board is furnished to make this a very
casy conversion.

The adapter board is a single sided beoard and is used with the FOIL
side up, not dewn, as is the usual casc with P.C. boards. Tihe 028
and the pins that mount the board, will soldcer to the IOIL side of
the board,-02A on the FOIL side, the connecting pins ecrotruding
through th: board extending 3/4% on the othoer side.

Begin by removing the 18 pin chip, very carefully, cither with a
soldexr sucker or using solder wick. Should you not have either, use
a 5 or 6" peice of braid from RG 58U coax, to ‘suck’ thc molten
solder as you heat cach of the 528141 pins. Take care not to rip the
foil from thoe HyGain board. When romoved, you will notice that only
SIX of thc pins of that 18, arc uscud, Pins 5,6,9,10,15 and 17.

Cut six 3/4" leads (can bce from ends of resistors or caps, that you
normally throw away) and solder thesce wire lcads at the six locations
on the adapter board. Trim these lecads as closc as possible AFTER

vou have soldered them. HMount the: 622 (760136) to the FOIL side of
the board, taking carc in not overhcating tne I.C. Be coertain of itis
alignment., It will cover up the tops of the three leads that form the
vins 12,15, «nd 17. Mount the completed adapter board by aligning tho
six 'pins' to fit into th. proper holoes of the original 18 pin chip-

pins 5,6,9,10,15 and 17. Notice the programming pins arc along tihc
front cdgoe of the 022 adaputer board. The 022 chip pin 13=32, pin 11=16
pin 12=8, pin 13=4, pgin 1l4=2, pin 15=1. Conneccting buss pins 32,16,
and 8 togethor to common, ~cathode of D102, will ¢ive you CB channcl

20 for chuck out and 22.50 mHz. whun converted.

ADD
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Ein 19 “ | J104
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of Origj 15 17 ADD WIRE.JUNPE
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8 nin FROM D102 /(band) TO R111

Jl04. Iiust bQ dong!



These arce the divide-~-by numbers. For clearity, we number thesc BUSS
PINS 1 thru 7. BUSS pin #1 is 02A pin 7, BUSS pin 2 is 02A pins 8,9,
and 10, BUSS pin 3 is 024 pin 11, BUSS pin 4 is 024 pin 12, ctc.
Drill thc 6 holes to mount the pins that will connccet the 02A adapter
board to the main CB board. Do HNOT drill thc¢ 16 holes for the 02a I.C.
Linc up it's pins so the 024 aligns with the corrcect 16 pads with pin
1 of the 024 necar the dot and letters Y024°%. Solder the 02 to the TOP
foil sidc of the adaptcr. The program wirces will solder dircctly to
their corresponding pin 1 thru 7.

SQUELCH [IODS
Install a 22K resistor from hole #12 to #7. Install a 22K at R179. To
makc the squelch  fclick' instcad of ‘crash’ at you when the carricr
is droppcd, changc C212 (33mfd) to a 5 mfd. You may want to install a
squclch scensitivity control at RV1Q1l. It is a 10K variablc pot.

|
To make connections to your front pancl controls, much casicr, cut
some lcads from resistors or caps about 3/4° long and install at thc
following points for wirc harness conncctions latcr.

1,2,3,4,54,6#,7,11,13,14,21,22,25 G2 and G3
Connect jumpers at the following points
JUIPER 9 to 20 JUMPER 3 to 23 JUIMPER 38 to 39

If you desire to install the repcatcer offsct kit later, it would be
advisable to remove X102, the 10.695 crystal and install two 3/4% wirc
lcads into the X102 holes, then resolder the crystal to the top of
thesc wirces, thus allowing removal of THAT crystal and installing

the repaater offsct components at a later time.

REMOVING AM SECTION

A very ncat method to remove the AM modulation without cutting foil,
etc., 1s to recmove completely, the modulation transformer T110, and
diodc D105. This will nccessitate applying +12 volts PURE D.C. to
the final R.F. stage. Connect a small jumper from coenter tap hole of
the old modulation xfmr you rcvoed (actually that's pin 20) to the
R.F. final end of the D105 hole. Connect #23 to + ¢nd of C204 or the
bottom c¢nd of the xfrmr to reconncct the spceaker audio. That removes
the 4v.il. There arce other methods, but they will requirce cutting foil.

This board, thc 2716 is alrcady prce-aligned on the CB band. We recomm=-
¢nd that you conncct the controls and do a quick prcliminary chaeck
to sce that the functions work before making the ten meter conversion.

PROGRAMIING FREQUENCY
You MUST program thc 024 for a frequency between 29.5 and .6 in ordor
to tust the board. For test purposes tie pins (BUSS) 2,3, and 4, which
is 024 pins 10,11, and 12, to +5v. which is the¢ band ¢nd of D102. This
is c¢xactly where you will connect your frequency switching apparatus
latcr. The frequency switch can be anything from a simplc SPDT switch
to give you two frequencics, to an active programmer to give you 300kHz.
"At this time, for simplicity in construction, tie BUSS 2,3,4 pins to
+5v. and this will put thc 024 on 29.5 or channcl 20 of the CB band
which is 27.205.



HELCO FILi-10 COWNVERSION INSTRUCTIONS
Beforce attempting any work on your HY GAIN CB board, you read the
TEN METER FIi HANDBOOK (K9EID) from liclco and the JAN 80 73 LG,
articlec.

Begin your conversion by checking the board to sce that it works
properly on 27 mHz., Program the PLL for CH 20 (27.205). This bu-
comes 29.50. (rcfer to thoe PROGRAMMING SHEET) . Here's a quick choeck
for your board:

. Solder #47 pilot lamp to RF cut, pin 5 and GiD, G2.

Program the P.L.IL.. 02A to Channcl 20. (buss pins 2,3,4 to +5 v.)
Connect +12 v.d.c. to terminal #1. GND to toerminal #2.

Jumpcr Pcerminals 9,20, and 25.

. Mcasurc TEST POINT 8. 4djust T101 CAREFULLY (Don't brcak thoe
tiny slug) to give you 1.5 volts.

nttach a clip lead from Terminal #13 (PTT LINE) to GWND G3.

This will key up the transmitter and you should hcar a good
signal on 27.205 as wall as sce the lamp glow. If not, chack
obvious things, crystals not oscillating, T101 slightly mis-
aligncd, broken component or lead.

7. Injcct an audio signal, microphone to pin of Terminal #22 and

Gnd G3. You will bc ablc to modulate the Al signal. This will
test the audio section.

Detach the clip lead from #13. Connect to one lcad of a speaker.
Attach other speaker lcad to pin $#23.

0. Ground Tcrminal #7 {Sguelch). Conncct Terminal #19 to #21. The
receiver will be working with audio wide open. Should you want to
test this further, install a pot boetween 19 and 21 to vary volume.
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This concludus a quick check of your board. It has been pre-aligned
on 27 mHz. and should function. This main problcm will be the program
ming of the 024 chip and perhaps a broken lead or componcent during
the transport to you.

TEN METER CONVERSION can begin by installing new crystal 12.571 at
X101 xtal#3. Carcfully adjust the cans as follows tc got them closc
enough to get your signal through to hear it on a ten meter receiver.

T101 1t. CW (clockwisce) L1C8 1 turn Countcecrclockwisc
T111 3/4 turn CW L109 2 " e

T102 1/4 i i Lil0 2 " "

T103 tr 07 T4 TlO(; 1 1 ii

L103 1t " N T105 1 i i

L104 % B i

Grounding the PTT Line (#13) should produce a signal you can hear on
any SSB rccciver tuned to 29.50. Loosc couple #5 (RF OUT) to the
receiver front end. Watch the "SY meter and CAREFULLY peak the cans
in scequence, T111, L103,104,7102,103,L106,109 110. Problcm arca will
be L103,104,T102. These can be tuncd to the 2nd Harmonic of the 10.695
xtal and producc a strong 15 moter signali They tune VERY sharp and
intcract on ten mcters.

Once thc transmitter is tuncd, detach PTT #13, and conncct the speaker
as before. Inject a 29.50 signal at #5. Tune T104 and 105 for maximum
voltage at 64, the "S" Meter output. The 10.695 and 455 kHz. scction
should be in good alignment. You can peak that after cabdénct work is
finishcd., discriminator bkecard installed, cte. Follow the c¢ncloscd
wiring diagram and install in thc cabinct.



FM~10 page 2

Use extra care with these cans. Adjust with ONLY the proper align-
ment tool. Should you break a slug, remove the entire can, turn
over and unscrew slug carefully, then insert back into top of can.

Locate the modulation transformer (between hcat sinks). Under this

on foil side, locatc the number 750096 and HY GAIN. The trace closce

to the top of these numbers (connecting C120 and pin 20) is thc B+

linc that you must conncct a 2" jumper wire to and connect the junction
of L108 and Cl150. Cut thc trace betwcen D10 cathode and C150. This

kills the A.M. and introducced pure D.C. to thc final.

e | 1l 100K= 50K

Jumper R S | N —ﬂg\mﬁ\"“{)

ﬁ—‘ﬁ) CUT WRACE

To introducc F.M., wire the speaker audio through the trim pot and
capacitor to TEST POINT 8 of the V.CO. A simple mount for thc trimmer
is to solder the ground lcg right to the side of T101l. Deviation is
adjusted with the trimmer. Audio gquality can bc changed by substitut-
ing various valucs of by-pass across the 100K resistor. Sce page 39
of the TEN METER FM HANDBOOK for more information,

O pman .

Make all of your conncections to the foil side of the board at this time.
The 13 volt B+ leads to pins 1 and 2. Attach a short 3" shecilded lead
to Q119 BASE with shield to Gnd. This is to fiecd the i.f. board. If

you plan to install the rcpeater offset later, remove X102 and cxtend
it's crystal legs by 1". Resolder the crystal to thesc 1" lcads on TOP
of thec board so you can casily remove that xtal, latcr.

Simple transmitter alignment can be done by conncction of the PIN 5

to the terminals of a receciver tuned to 29.50. Program the V.C.0. for
29.50 (page 40-45 of thc HANDBOOK). Apply power and tunc T10l to give
you 1.5. volts at Test Point 8. Kecy up xmit by grounding Pin 13. You
should hear a small signal on 29.50. Peak T11ll and L103. You should
have a fairly good signal at this point and sc remcve the lead direct-
ly coupling the output to your receciver. Loosely couple the receciver.
(too much RF from the CB board might destroy the test reesciver front).
Carefully pecak L103,L104 and T102. This is a problcm arca. Thesc
cans are VERY sharp tuning. It may help in the early stages to monitor
Q111 Emitter with an R.F. probe or a gocd scope. Finish the tune up

of the transmitter.

The receiver is aligned best by rcceiving a weak signal on 29.50.
Connect a speaker from pin 23 and G2. Gnd Squelch pin 7. Connect det-
cctor output (A.M.) pin 19 to Audio in, pin 21. This will bring the
rocceiver on with full audio, but good cenough to check with at this
point. Align T104,T105 (a critical cne). The rest should be fairly
close and can be peaked after unit is installed in case, ctc.{(pg. 41)

Build the F.M. I.F. board and ccnnect it to the shielded lead feeding
Ql19 BASE, B+, GND, and the Top cof the volumc control pot. This can
is aligned for best quality whcn listening to a good F.M. signal. Tune
for maximum noise in the beginning.
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The CL board ¥7ill rmount on the chasgis tray vitin four insulateu stand offs,
iiount tiwe 1.f. discriminater lioard on the 1 stand off al.ove tie T10% can.
Drill the hole for the stand off in the viiitc chassis tray as near to ¢ 11¢
as rossilile. It is VITALLY INPORTAUT that the tvo heat sinks are mountcc
to the lkaci. zanel wlth the four {4-4C gcrevs rrovided. ‘Tihae sinks arc ta-
ved and tnrcaucu. rill the prover holes in the back panel and mount secura
For proier RF by-rassing, mount . a 200 to 50 f (not crltlcal) ca: across

the coax conhector thh as scuort. as leads, Oscldlb. '

lount the SPPY switch in thwe hole labeled FREVUELCY. 1In one posistion it

“ill Give you 22.5 in the othcr, 2¢.6. @itk 0% of the activity on tuesc
inrlex frequencies, it is good to get started witih this sirrle and cfféct

1vc rrograrmer. Adding a 40 channel switch, later is easy,-only 7 wires.

You may want to add a nower switch, @ red L.E.D. for . IT and a cvreen L.i.D.
for rececive mode. Connect a 470 ohn rasistor to vin 14, taen to the XIT
L.L.D. to fground and tiie same: to ~in 11 for receive. These j:ins ¢ive you
+12 volts on their respective modes and can be used for leyine all kinds of
useful things such as C.0.R. for external amplificrs, etc. :

t:hen mounting the volume-scuelch controls, s:;calicr jaci, ctc. it is hel; ful
to make up a harness using the tic vraps. licre's tue wire lengthf you vill
need. Color, of coursc, is not important. (these viires arcn't Suu.llud)

3.5" Red Power Switch 25 to S1 (Power)
5.5% Red Pover Switch ¢ to 81 (Fover)
3.0° Erown Common Frec. Programmer D102 to S22  (PRECGUELCY)
1.8°¢ thite russ 'in 1 to Sz "

2.0° tih/Brn tuss Pin 2 to 82

5.5" Yellow Deviation Pot nl to Jl, vin 1

8.0° Lhite . 3 to J1, pin 2
11.0° ‘h/Brn iddec Jacl te J1 Jl ¢ in 1

4.5” Grn 4 to 23
10.07 Elaclk lile Jacl to G3

€.5° Ern lilc Jaci ‘ to 13

o Grn ilic Jack to 21

6~ Yellow Volume Pot : to 22

77 Blue Volure Pot ‘ to Audio ovut Fii bisc.
2.5" Red v+ 20 to V+ of Fi. Disc.
2.5" Black - G2 to Gnd C2 to Gndof F.: PISC.
6' Thite 7 to Suelcl 7ot bottonm

Gv Llaclk Vol. Pot. (botton:) %o 3

To hel; you standarize the mic jaci., here are the pin outs:

LIIC COULILCTOR 1 to AL, EOARD PI: 22

ITIC COLILECTOR 2 to :AIi ROARD PI: Gl

BIC COLILPCTOR 3 to i2Iii LOARD PIi! Sseaker Jacl 1
JIIC COLLGECTOR 4 to (AI. LOARD PIIYT 13

VOL/SCULLCH POT ‘

ELCE ILIiPROVIZIELT
T&c 1nternal scuelcn vorks well lut nuch improved by changing R151 to 220
ahd change C212 from a 33 mfd. to a 2 mfd. Adjust RV 101 FULLY CCW. Thesc
parts are all located near PIN 7.



PREGUELCY PLROGRALD I5G Page 4
A SPDT switch is used, initaally to get the rrogramming on 29.5 and 29.6.
Yo srogram the PLL 027 , one simply has to use tae »Droper wrogrammer si .-
or saeries of switches, to wire direct to the seven buss :ins, oxr you
.uild an active rrogrammer, cori:lete with L.E.D. readout as described i
tie Jan. 1985 73 lagazine.

A dittle time should Le spent in studying the 023 and learn vaat it - -
to malke the chi» orerate vhere vou want. The repeater offrnc is azoong
ad by eaither programming the ciin, directly, or Ly adding the RU7LI :
OFTFSLT KIT that LLCO offers. This Lit gives you a transmit fre ucuzy o0
lHz. Lelow the received frecuency by switching the transmit offnet <.y~ .

The followving is the truth chart for the PLL 022 buss lines:

- BXAIPLE: o nrogrom 2900
3 ) 5 . -
\ \\\ brozi | connect COC:i0li at ho.
\ AN R of D102, %o pins 1 en’ (.

O O O V99 \t..‘ Lo . 29.50 will come u. o
\l } i \5 i \'7 ' COiLI0 connected o
L v 2,3, and 4.

CO. 1104
29.6G0
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.62
.63
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The CYBERWEIT Loards were origyinally built for 23 chorvel w=e,  Unoy 2
ch. extension caime to ke, a modification vas made to Lho etiahing oo
and nut together with 40 ch. switches. You may wvans 4o 5 '
your board has been pronerly modified to be a 40 chann
can be made to any of the older 23 channel radics or Loa

J
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7 ANT

or
$47 lamp

WIRING DIZGRAM FCR FI1-10

MAKE NEAT WIRING HAUNESS USING #2606 ca. STRANDED WIRE AND SECURE
WITH CABLE TXZE. THIS HOOKX U¥F Is SECWH FOR IX NITIAL TEST, WITHOUT
DISCRIMINATCR EDARD WIRZED. ¢ CONKECT THAT BOARD, SIMPLY REMOVE
fVOLUIT 20T G PIN 19, AND CONNRECT IFFROM VOLUME POT TOD
TO LEYTED VAT (audlo) OF DISCRIMINILTON BOARD, THE BASE OF Q119
CHNECTS TO 455 "ia¥, ¥+ o DIN 26 (12 v.¢.~.) and of course, GHD.
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