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SECTION I

\/' INTRODUCTION

The Argonaut opens a whole new ivorld of excitement and fun in Amateur Radio.
we think you wil l  f ind QRP a welcome change. Five watts are only 2L S-units be-
Iow 150 watts for the same condit ions. when skip is favorable aid [ru,t  l ight, you
wi l l  no t  be  consc ious  o f  us ing  low power .

The smal l  s ize  ( l /5  cub ic  foo t )  makes i t  idea l  fo r  por tab le  opera t ion  in  a
mote I ,  camper r  t ra i le r ,  o r  mob i le  opera t ion  in  your  car ,  boat  o r  p lane.  As  a
result of i ts low power requiremenL, a L2 volt  lantern or automobile battery wil l
provide 

Tl ly, many operating hours. An ac pack, avai lable as an accessory, wi l l
provide 117 vAc operation. You can choose ssb or cr,r on any ham band between 3.5
and 30  MHz.

On the folJ-owing pages you wil l  f ind a set of condensed operating instruc-
t ions. These are suff icient to place the Argonaut in operation. We do, however,
highly recommend a thorough reading of the detai led instruct ions and the theorv
of operation. Only by a complete understanding of al l  controls can the Argonairt
be used to i ts maximum capabil i t ies.

CONDENSED OPERATION INSTRUCTIONS

The fol lowing.instruct ions wil l  enable the operator to quickly place the
A5gonaut in operation. For a more comprehensive 

-descript ion'of 
thl Lontrols and

the i r  func t ions ,  read the  de ta i led  ope ia t ing  ins t ruc t ions .

REAR APRON CONNECTIONS AND CONTROLS

+12 VOLTS fN JACK - Use a L2 to 14 volt, dc power source capable of delivering
one ampere, lg@,i-ve_ ground.

ANIENNA JACK - Connect a 50 to 75 ohrn, unbalanced resonant antenna such as a
beam, dipole or vertical-. Balanced antennas and those with higher imped-
ances should be matched to the Argonaut with an antenna tuner, such al the
TEN-IEC uodel 2t7,

I 'IIC JACK - If ssb operation is intended, \rse i i high impedance dynamic, crystal
or ceramic rnicrophone. use a standard J./4" stereo pJ-ug -- t ip to pu;h-To-
Talk switch, bancl to microphone, and sleeve to common grouncl.-

KEY JACK - If cw operation is intended, connect a straight key, bug or electronic
keyer.

AeeEssORIES - Dumrny plug with jumper between pins 4 and 5 rnust be inserted into
socket.

FRONT PANEL CONTROLS

A. ) Tune-Up

L) Select desired band with BAND switch.

2.) Tune dial to approximate frequency desired.

3 . )  Set  METER swi tch  to  FWD pos i t ion .

4.) Turn unit on by pushing POWER ON-OFF kriob in.

5.) Advance MODE switch to LOCK posit ion.



L-2

6.) Rotate DRIVE control clockwise for ful-l- scaLe meter reail ing.

7.) Check antenna match by rotating METER switch to REv position and noting
SWR reading.  SWR should be below J:1 for  best  operat ion.  I f  i t  is  nol ,
use antenna tuner or adjust antenna system for better match.

B.)  operat ion -  CW

1. ) Reset MODE switch to CW position.

2., To transmit, merely key the Argonaut for compJ.ete break-in operation.

3. ) To receive, adjust af and rf controls for i lesired audio level, and peak
received signal with RESONATE controL.

4.'t For OFFSET tuning procedure, refer to the detailed operating instruc-
t ions.

C.)  Operat ion -  SSB

L. ) Reset MODE switch to SB-N position.

2.) Set DRM control so that wi'th the push-to-talk switch closed, voice
peaks just.cause the RF Light EmittLng Diode (tED) in bezel to flash.
Do not advance DRIVE beyond this setting.

3. )  To receive,  adjust  af  and r f  contro ls  for  desi red audio leveL af ter
peaking signal with RESONATE control.

F
I

-(,l
H
ur



r -3

SPECIFICATIONS

\-, RECEIVER

SENSITMTY -  Less than 0.35 uV"for  10 dB S+N/N.

SELECTMTY -  2.4 k}Jz at  6 dB down. 1.7:1 shape factor  at  6/50d8.

INPUT - Low impedance unbalanced coaxial.

OUTPUT IMbEDANCE - I ohm speaker or headphones. (High or low impedance
headphones can be used.)

AUDIO POWER OUTPUT - 1 watt at I ohms with less than 28 distortion.

SPURIOUS RESPONSE - More than 50 dB down.

AUTOMATIC GAIN CONTROL - For 100 dB change in input signal, output changes
Iess than 6 dB.

OFFSET TUNING - With puJ.J--out defect switch. Approximately t 4 kUz.

TRANSMITTER

DC POWER INPUT - 5 watts PEP; 5 watts cw.

RF POWER OUTPUT - 2 watts minimum, 50 ohm resistive load.

OUTPUT IMPEDASTCE" - 50 to 75 ohms.

TRANSMIT-RECEIVE OPERATION - Ssb: Push To Talk; Cw: Instant break-in.

CW SIDETONE - Internally switched. Operates only in cw mode. Level and
pi tch ad justabJ-e.

MICROPHONE INPUT - High impedance. Crystal, ceramic or dynamic.

CARRIER SUPPRESSION - 40 dB from single tone output.

SIDEBAND SUPPRESSION - 30 dB down from a.single tone output at I kHz.

GENERAL

F R E Q U E N C Y  C O V E R A G E  -  3 . 5 - 4 . 0 t  7 . O - 7 . 5 ,  L 4 . 0 - 1 4 . 5 i  2 L . 0 - 2 1 - . 5 i  2 8 . 0 - 2 8 . 5 i
28 .5 -29 .0  MHz .  Accesso ry  c r ys taLs  fo r  29 .0 -29 .5  and  29 .5 -30 .0  MHz .

VFO STABILITY - Less than 20 Ez change per degree F, averaged over a 40o
change from 70o to I10o , after 3O-minute warmup.

MODES OF OPERATION - Normal sideband; Reverse sidebandr Cw.

DIAL CAIIBRATION - t S kHz, 80 through l0 meters.

TUNING RATE - Approximately 20 kHz per revolution of main tuning knob.

SEMICoNDUCToRS -  34 Transistors,  2 Mosfets,  6 ICs,20 Diodes,  3 LEDs,

POWER REQUIREMENTS - L2-L4 VDC regulated, to 108 with 1 A load.

DIMENSIONS HWD -  4\ '  x  13"  x  74" .

CONSTRUCTION - Aluminum chassis, front and rear panels, top and bottom.
Cycol-ac side paneJ-s.

N E T W E I G H T - 6 p o u n d s .
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FRONT PANEL CONTROLS

Receiver RESONATE; OFFSET (pull-off ); Two FA}{D swj,tches; RF' GAIN;
Ar GAIN/POWER (pull--off) r MODE switchrr }IETER switch; DRIVE; MAIN
Tuning knob.

REAR APRON CONNECTIONS

\-,

ANTENNA jack; PHONES jack; M.IC jack; DIA,IJ LIGIllt ON-OFF switchr KEy
jack; AUX +12 VOLTS i +L2 VOLTS IN jack; 2 AMP fusei ACCESSORIES
connector .
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SECTION II

DETAILED OPERATING INSTRUCTTONS

GENERAL

The Argonaut  i s  the  f i rs t  m in ia tu r ized ,  t ransce iver  incorpora t ing  a  fu l l
a r ray  o f  opera t ing  fea tures .  r t  opera tes  on  ssb /cw over  the  i i ve  popu lar
Amateur  H.F-  bands  inc lud ing  1  MHz o f  the  l0  meter  band, .  Accessory  c rys ta ls ,M o d e l s  2 1 2  a m d  2 I 3 ,  e x t e n d  c o v e r a g e  t o  3 0 . 0  M H z .

QRPP

This is the designat. ion given to communication with output power of 5 watts
or less. There are thousands of Amateurs who have found Qnpp to be an enjoyable
hobby. clubs have been formed and contests are freguently conducted.

Five watts and less can work anywhere in the world under favorable propaga-
t ion  and in te r fe rence cond i t ions .  The fo l low ing  genera l  observa t ions  mig f r t -16
h e l p f u l :

1 . )  se lec t  the  h ighes t  f requency  band tha t  i s  comple te ly  open.

2 . )  Ca11 loud s ta t ions .  We assume two-way sk ip  wh ich  wou ld  a lso  enhance
you i  s igna l .  Remenber  tha t  5  wat ts  i4  2 .5  S-un i ts  be low 150 wat ts  so
i f  you  ca l l  an  S-9  s igna l  yours  w i l l  be  3-6 /7  i f  an tennas are  equa l .

3 . )  Choose a  par t -o f  the  spec t rum tha t  i s  no t  heav i l y  popu la ted .  A  eRpp
s ig ina l ,  e .spec ia l l y  a  c lean readab le  Argonaut  s igna l , -  somet imes g" t= -
th rough QRl4  bu t  in  genera l ,  i t  i s  be t te r  to  s tay  ou t  o f  eRM.

4. ,  Donr t  ca l l  CQ except  dur ing  favorab le  band cond i " t ions .  There  is  a
tendency  fo r  o thers  to  ca l l  s l rong s igna ls .

5 .  )  Ca11 and s ign  a  t i t t le  longer  than when runn ing  h igh  power .  on  CW
send a  l i t t le  more  s lowly .  Wi th  phone,  annunc ia te  c1ear1y .

QRPp is not push-button communication. Because i t  does take ski l l  and
techn ique i t  i s  an  exc i t ing  and cha l leng ing  face t  o f  Amateur  Rad io .

MOBTLE OPERATTON

The Argonaut  i s  idea l l y  adapted  to  mob i le  opera t ion  in  a  car ,  boat ,  p lane
or  any  o ther  veh ic le .  I t  opera tes  f rom a  12  vo l t  ba t te ry  source  (c igar  l igh ter
ou t le t )  and is  ser f -con ta ined except  fo r  key ,  mj .c rophone and an tenna.

When used w i th  an  a l te rna tor  charged ba t te ry ,  s ta r t  the  veh ic le 's  eng ine
before turning Argonaut on. This avoids applying a vortage surge caused 6y
momentari ly open voltage regulator contacts.

_ _ Normally '  there wil l  be negligible noise introduced through the DC power
leads .  f f  i t  shou ld  occur '  i t  can  be  e l im ina ted  by  inser t ing  the  1ow vo l tage
winding of a f i tament transfot iner in the power lead-

FIXED STATION

The Argonaut with conventional antennas wil l  perform with dist inct ion in
any ham shack. with a l inear, the power can be increased to anything desired--
up  to  the  lega l  l im i t .

- ,  Fo l  an  emergency  or  s tand-by  s ta t j -on  i t  w i l l  opera te  fo r  long  per iods  w i th
a  12  vo l t  lan tern  or  s to rage ba t te ry .



2-2

PORTABLE

The il iminutive size and light weight ofr the Argonaut makes it an ideal
traveling companion.

A 12 vol t  lantern bat tery (or  two s ix  vol t  bat ter ies in  ser ies)  wi l l  lastmany hours. To conserve_ battery power, be sure to switch off the dial l ight
when not needed- -Using headphonel or reducing audio volume will conserve po\^rer.
SSB-wiIl require less power than, cw. The batlery witl give optimum results downt o  1 0 . 5  v o l t s .

Antennas are a malter of choice and convenience. A mobile whip antenna may
be used with a suitable ground- system (radials) or excellent earth |round. tttat-ched,
resonant dipoles are fine if theie is a support for them. A random J-ength ',1onq
wire" is also effective but must be matched-with an antenna tuner (Model 247 or
equivalent) .  In  any event ,  the SWR should be 3:1 or  bet ter .

REAR PANEL CONNECTIONS

POWER SUPPLY

The Argonaut requires,a supply of I2-l-4 volts capable of approximately one
a{Pere  peaks .  The.un i t  w i l l  opera te  sa t is fac to r i l y , .  l t  reduced-power  and iens i -
t i v i t y  down to  +L0k  vo l t l .  , r t  may be  opera ted  w i t *h 'any  mob i l -e  i ; s ta r la t ion  hav ing
a 12 volt  negative ground electr ical syltem. when opeiat ing mobile i t  may be
necessary  to  ins ta l l  a  smal1  choke in  ser ies  w i th  the  +12 vo l t  lead  to  e l im ina te
alternator whine or generator noj.se. The secondary of a low voltage f j . lament
t rans former  o r  choke o f  s im i la r  cur ren t  ra t ing  w i l i .  work  sa t is fac t5 r i l y .  Forportable operation, the Argonaut may be powered by a 12 volt  lantern bit tery-or
smal l  s to rage ba t te ry .

ANTENNA

_ lny matched antenna.present ing 50-75 ohms wi l l  work sat is factor i ly .  Random
length antenna or_open wire fed syitems wil l reguire a matching system-similar
to the TEN-TEC Model6.. Any.of the popular mobile antennas witL operate with_
out any special matching. If i t is not mounted on a car, a good grolnd system
or- counterpoise should be provided. The Argonaut output is Eesigied for ln
unbalanced feed system. The coax shield is connebted to the streif of a phono
plug and the center conductor is connected to the pin of the phono p1ug.

MICROPHONE

- The input has been designed for a high impedance ceramic, crystal or dynamic
microphone. The cable should be terminated in a N" diameter stereo phone plug.
The shield and/or ground lead is connected to the barrel. The push-Lo-talk s*itch
is connected to the tip anil the microphone to the band.

The push-to-tal-k switch operates with respect to ground. The microphone gain
control in ssb is the DRIVE control. The DRIVE control should be advancid, und"r
normal operation, unti l the RF indicator in the dial bezel just begins to itastr on
voice Peaks' The transmitter gain varies from band. to band. This may require
changing the DRM setting for proper operation.

KEY

The key actuates a series of circuits on the control board that supply volt-
ages to the various transmit and receive circuits. wheh tlre key is closedl uias isremovecl lrom the recelver stages and appl]-ed to the transmr-t stages, the intenna-
is changed from receive to transmit with a PrN diode. There is i short t ime con-
stant  in  the audio mut ing c i rcu i t  to  e l iminate any c l icks whi le  keying.  I t  is
not long enough to interfere with the complete break-in operation of f.he Argonaut.
The cw sidetone oPerates only when the MObE switch is in tte Cw position.

q
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The sidetone volume is independent of the front panel volume control.
Volume and pitch may be set to the desired level with the printed circuit pot-
ent iometers located on the audio bqard.  A f inger  access t r6 le is  prov ided in
the bot tom plate for  th is  purpose.

TEN-TEC keyers,  Models 645 and 570 are ideal ly  su i ted for  use wi th the
Argonaut  515'  as are a l l  o ther  IEN-TEC keyers.  An auxi l iary +12 vol t  jack isprovided next to the I(Ey jack to power these models.

AUDIO

.A jack is  prov ided for  an external .speaker or  headphones.  When in use,
the. in ternal  speaker is  automat ica l ly  d isconected, .  The ampl i f ier  output  is
designed for  an 8 ohm output ,  but  wi l l  per form sat is factor i ty  wi th h i ;h  im-pedance phones or speakers with 4 to 16 ohms impedances

ACCESSORIES

This socket  g ives access to the +12 vol ts ,  the audio l ine and.  the ' rT"  vo l -
tage which is present only i-n the transmit mode. To maintain continuity of theaudio channel , the _d,l*y plug with jumper between pins 4 and,5 *rr"t O. inserted.
rf Model 208-A Notchr/cw Filter is usedl remove the dumrny plug and insert cable
attached to the Mod.el 208-4 into tl i i_s socket.

PANEL LIGHTS

A slide switch is located on the rear of the uhit to turn the panel lampson or off. This allows a minimurn drain when the unit is operated fiom a laiterv
supp l y .

FRONT PANEL CONTROLS

RI'//AF CONTROLS

-  T ! .  RF ga in  cont ro ls  the  b ias  to  the  rece iver  r f  ampl i f ie r .  Th is  i s  usedprimari ly to reduce the susceptabi l i ty to overLoad in thl pi"r."""-"f  extremely
s t rong s igna ls .  The AGC wi l l  be  depend.en t  on  the  r f  ga in 'se t t ing ,  The AF con-
trol controls the input to the powei ampli f ier stage.

To min imize  ASC.popp ing ,  r t iLh  RF fu1 ly  c lockwise ,  ad jus t  the  AF cont ro l
se t t ing  wh i le  rece iv ing  a  s t rong s ta t ion  to  a  leve l -  jus t  i  f i t  l -ouder  than des i red .
Then' control the 1eve1 of this and al l  other stat ions to the desired 1evet with
the RF control.

MODE SWTTCH

SB-N is the sideband normally in use on al l  bands. I t  wi l l  provide upper
sideband on 20, 15 and 10 meters lnd lower sideband on 40 and 80 ireters. The
proper sideband is automatical ly selected by using either the sum or dif ference
freguency in the mixer. The opposite or reirerse i ideband can be selected on the
MODE swi tch ,  (SB-R) ,  when needed.

The-CW pos i t ion  conneets  the  s ide tone and d isab les  the  ba lanced moc lu la to r .
The. rece iver  i s  opera ted  on  the  normal  s ideband.  The t ransmi t ted  s igna l  i s  au to-
mat ica l l y  o f fse t  750 Hz f rom the  rece ived s igna l .  Th is  compensates- io r  the  BFo
beat note and al lows the transrnit ter to be on the frequency of the received sig-
n a  1 -
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The LOCK position is
places the transmitter on

DRIVE CONTROL

used for tune-up or antenna measurement purposes.
the cw frequency and energizes the f/n circuits.

I

I T

This control determines the gain of the balanced modulator and is used to
set the ProPer drive to the final arnplif ier. overdrive on any band wil l not
cause d.amage to the Argonaut .  I t  wi l l ,  however,  resul t  in  an increased current
dra in for  a g iven outpt i t .  Excessive current ,  in  turn,  may resul t  in  ch i rpy cw
signals and d is tor ted ssb.

METER SWITCH

The meter switch selects
ion .  The swi tch  is  p laced in
to  LOCK.  Ad jus t  DRIVE unt i l
ion to read the standing wave

BANDSWITCH AND MAIN TUNING

between an S-Met,er or SWR forward,/reverse indicat-
the forward position and the transmitter turned on

fu lL scale is  achieved.  Swi tch to the reverse posi t -
r a t i o  ( S W R ) .

The main tuning knob carries a dial- skirt marked in I kHz increments up to
100 kHz.  This scale is  used in determin ing the f requency of  operat ion wi th in the
100 kHz segment  noted on the s l ide ru le d ia l .  The lower scale is  used when operat-
ing on 3.5,  28.5 and 29.5 MHz bands and the upper scale for  a l l  o thers

Since the VFo tuning shaf t  is  ra ised f rom chassis  potent ia l  to  e l iminate
frequency jumping caused by poor grounding of the shaft, there is a small hand
capaci ty  ef fect ,  on f requency when e i ther  the sk i r t  or  knob inser t  is  touched.  To
reduce th is  ef fect  to  negl ig ibJ.e proport ions,  grasp only the p last ic  por t ion of
the main tuning knob when tuning or use the finger depression-.

RESONATE CONTROL

the
ing

The RESONATE control operat,es a
receiver  r f  ampl i f ier  c i rcu i ts .
band.s. The transmit.ter section

mechanical assembly that permeabiJ-ity tunes
This is the only tuning required when chang-

does not  requi re any adjustments.

OFFSET TUNING

The OFFSET control tunes the receiver independently of the transmitter. A
push-pulJ- switch is attached to disabte the function in-the out position. It is
more convenient to Leave the control in operation and set to mid position (zero
of fset) .  I t  is  then instant ly  avai lable when needed.  The d ia l  bezel  LED mark-
ed OT indicates when the c i rcu i t  is  in  use.

Due to a small residual voltage being present across the OFFSET control
when disabled, a very slight frequency shift may be noticed when rotating the
control between its extremes. This is normal and can be used to advantaqe for
very fine frequency adjustment of the received signal.

DIAL POINTER ZERO SET

When calibrating at any 100 kHz point, the slide rule dial pointer may be
set exactly to the scale marking with the aid of the serrated disc knob protrud-
ing from the bottom of the case. It is located between the main tuning knob and
the RF GAIN control. This adjustment need be made only oicasionally ai tne
string system ages r since the pointer is not intended for exact ind,ications of
frequency, but rather as a segrment indicator tell ing which 100 kHz segment you
are tuned. to. Accurate frequency determination is made by use of the 0-100 kHz
d ia l  sk i r t .
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1.  )  t r {hen the  METER swi tch  is  se t  to  the  s  MTR pos i t ion .  incoming s igna l  s t rength
can be determined, provided the rf  giain control is advanced to maximum.

2. )  The S-Meter  w i l l  de f lec t  to  fu1 l  sca le  in  the  t ransmi t  mode.  Th is  i s  normal .

3.) The RESONATE control should be re-peaked whenever the operating frequency
is changed by approximately 50 kHz or more on the 1ow frequency bands. 

-

4 - )  When chang ing  bands,  o r  go ing  to  the  oppos i te  ends  o f  the  80  meter  band,
the DRIVE control should be reset so as to maintain maximum output without
overdrive.

5 . )  A l though improper  an tenna w i l l  no t  damage the  Argonaut ,  \ re  suggest  care fu l
+rrh6-rrn f^r rna1imrXn perfOfmanCe.r r  t _ s ! r v r r r q l r v s .

6.  )  In  CW transmit  mode,  the carr ier  is  automat ica l ly  of fset  bv 750 Hz.  . fn  so
/ { ^ ;  - ^  + L ^  + e - - ^ - :  ! ! ^ i  t - ^ - . - ^ -  ^ - -  :  -uur r rg ,  cne  t ransmi t ted  f requency  is  exac t ly  the  same as  the  rece ived s igna l ,
(assuming OI 'FSET cont ro l  i s  in  center  pos i t ion  or  de fea ted) ,  when the  re -
ce j -ved s igna l  i s  tuned to  p rov ide  a  750 Hz beat  no te .

7 . )  In  SB-R mode,  the  d ia l  ca l ib ra t ion  w i l l  be  o f f  by  approx imate ly  2 .5  kHz due
to  car r ie r  osc i l la to r  sh i f t .  I f  accura te  ca l ib ra t ion  is  des i red  in  th is
mode,  i t  i s  suggested  tha t  a  c rys ta l  ca l ib ra to r  be  used and the  d ia l  sk i r t
re -zeroed.

8.  )  rn mobi le  operat ion,  s tar t  the engine before turn ing t ransceiver  on.

9. )  The VFO in the Argonaut ,  l ike any LC osci l la tor ,  may be af fected by
stray ac magnet ic  f ie lds cut t ing the coi l  windings.  When insta l l ing
ehe transceiver, locate any ac operated equipment that may generate
these f ieLds as far  as pract i -ca l  f rom the Argonaut .  Power suppl i .es,
e lect r ic  c locks,  rotator  contro l  boxes are common sources of  t rouble.
Since the Argonaut VFO is located front and center, the most common
cause of  FMing is  p lac ing such accessor ies on top of  the uni t .  A
check of  the pur i ty  of  a received cw s ignal  should be made at  the
t ime of  insta lLat ion.

CALIBRATION AND Vnrrv RECEPTION

The broadcasts of WWV and W{VH may be received on 10 and 15 MHz for purposes
of checking the accuracy of the dial skirt setting, or for propagat,ion reports
and time determination. To receive the 15 MItz signal-:

1. )  Set  BAND swi tch to 21.0 l lHz.

2.1 Rotate main tuning dial so that freguency readout is 21..000 MHz.

3. ) Tune the RESONATE control to the image frequency located almost fully
CCW (bet leeen the 3.5 and 7.0 mark ings) .

4.') If WWV is not heard, tune around this frequency a bit unti l i t is re-
ceived, providing that the band is open. If you have a choice of an-
tennas, it may be that one wil l pick up L5 MHz better than another, and
not necessarily the 21 MHz antenna.

5.) Zero beaL the WWV signal, rotate diaL skirt to zero while holding the
J.arge knob and set dial pointer to l ine up with Lowest scaLe narking if
required.

6.) Si-nce the Argonaut 515 has a crystal rnixed vFO system, this calibration
wi l l  ho ld for  a l l  bands to the accuracy of  the crysta ls  used ( .002E or
better), and providing that the VFO is properly aligned

To receive the l-0 MHz WWV signal, use same procedure but tune to the image on
the 28.000 MHz band.  Frequency readout  should be 28.000 at  the point  of  l i lWV zero
beat. Since 10 MHz cannot be fully peaked with the RESONATE control, it requires
that this control be set ful1y CCW and that a stronger signal be present at the
antenna terminals than th6-15-tvtHz signal . Calibration accuracy can also be checked
using the Canad. ian Standards stat ion at  7.3350 MHz.

!'or accurate calibration across all bands, Model 206-A Crystal Calibrator can
be inserted into the antenna li iE-T-o provide check points every 25 kiHz, Its sig-
nal  is  puLsed for  easy ident i f icat j -on.
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FULL TEN METER COVERAGE

Model 515 as shipped frorn the factory has crystals installed which permit
operation between 28.0 and. 29.0 MHz. Two additional crystals are availaLle as
accessories which extend coverage to 30.O IIHz. Model 2I2 Crystal provid.es cov-
e rage in  t he  29 .0  t o  29 .5  Wz  segmen t  and  M6de l  213  i n  t he  29 .5  t o  30 .0  segmen t .

To install- either or both of these crystals first remove the four screws
holding the speaker bezel to the bottom plate. Remove all other bottom screws
excePt those holding the bail on. Bring the speaker up and out of the cutout
enough so that the bottom pJ-ate can be slid back several inches, bringing the
dual crystal socket into view. To correlate band switch designations wiLh cor-
rect,frequencies, Lnsert Model 2L2 LnLo socket nearest the wired in crystals and
Model 2l-3 into socket farthest away. crystals are marked with operating frequen-
cies. and TEN-TEC part numbers as follows:

Mode l  212  14 .990  MHz
ModeL 2I3 15.490 t4Hz

SYMPTOM

P t .  N o .  4 8 0 0 9
P t .  N o .  4 8 0 1 0

IF YOU HAVE TROUBLE

POSSIBLE CURE

Argonaut  dead.  No d ia l  J- ights.
Receiver and t,ransmitter inop-
erat ive.

Set dead in receive but transmits.

Make sure power switch is on.
Check 2 A fuse.
Check power suppl-y or battery for pro-

per  vol tage.
Check cabl-e between supply and IN jack.

Check if phones are plugged in disabling
speaker.

Set dead. Dial J-amps
transmit. or receive
Other bands OK-

1i9ht but no
on l0 meters.

Make sure dummy 'plug is inserted
ACCESSORIES socket.

Check position of 10 meter BAND
Accessory crystals needed for
2 9 . 5  p o s i t i o n s .

in the

swi tch.
2 9 . 0  a n d

Power on/off switch inoperative.
Stays on at all t ines.

Set seems alive but received signal.
weak or non-existant. Transmits
normal.ly with high SWR.

Transmitter does not key in CW. No
sidetone.

No sidetone. Transmits normally.

Transmitter does not come on in SSB.
Normal in LOCK or CW modes.

Cable from suppJ.y plugged into AUX jack
instead of  IN jack.

Check antenna system and cables. Try
dummy load to see if problem is in
antenna system.

Check settings of antenna tuner if used.

Check MODE switch. It must be in CW
position for CW operation.

Check to see if sidetone level thum pot
is advanced far enough.

Check PTT switch in microphone.
Cheek microphone cabl-e and plug.
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SECTION I I I

A],TGNMENT AND SERVICE

This  sec t ion  is  subd iv ided in to  descr ip t t ions  o f  the  main  chass is  and each
p lug- in  assembly .  P in  and t rans is to r  te rmina l  vo l tages  are  g iven fo r  each un i t .
Read ings  shou ld  be  w i th in  15% of  l i s ted  va lues  when measured.  w i th  a  dc  vo l tmeter
w i th  a t  leas t  a  20 ,000 ohms per  vo l t  impedance.  A l l  read ings  are  dc  and pos i t i ve
wi th  respec t  to  chass is  GND un less  no ted  o therw ise .  The p lug- in  p in  loca t ions
are  in  the  same re la t i ve  pos i t ions  on  the  assembl ies  as  they  are  no ted  on  the
schemat ics .  rn  o ther  words ,  j - f ,  a f te r  f i r s t  de termin ing  the  cor rec t  o r ien ta t ion
of  the  assembly  w i th  regards  to  wh ich  se t  o f  p ins  a re  wh ich ,  the  assembly  i s
p laced component  s ide  up  on  the  schemat i -c  in  th is  pos i t ion ,  the  ind iv idua l  p in
functions are the salne as those noted on the schematic.

When removing a plug-in assembly, note the orientat ion of the board in the
chass is  so  tha t  i t  can  be  rep laced in  the  same or ien ta t ion .  The assembl ies  can
be inadver ten t ly  inser ted  incor rec t ly  i f  care  is  no t  taken.  To  remove a  p lug- in ,
f irst remove the two or more screws holding the board to the sockets. Then, with
Iong nose p l ie rs ,  work  the  assembly  s t ra igh t  up  by  pu l l ing  on  the  four  corner  p ins
in  sequence.  On s ing le  connector  Loards , - remoi re  tn l  nu t  o r  sc rew ho ld ing  the
board to the chassis as well  as those holding i t  to the socket and remove by pul l-
ing up on the two end terminals in sequence.

To fac i l i ta te  loca t ion  o f  the  var ious  a l ignment  and ad jus tment  components ,
the  tab le  be low l i s ts  the  par t i cu la r  assemblv  where  each func t ion  in  found.

Funct ion Assemblv

Receiver rf Amplif ier
Receiver 9 MHz Trap
Receiver Mixer
Receiver  i - f  Ampl i f ier
S-Meter Zero Adjustment
Sidetone Level
Sid,etone Pitch
Carr ier  Balance
USB and LSB Carr ier  Adjust
CW Transmit  Of fset
Transmitter Mixer Null
Offset Zero Ad,justment
Reverse SWR Set

Main Chassis -  80263 Front  End
Main Chassis - 80263 Front End
TX-RX Mi-xe-r 80533
I-F Ampl i f ier  80208
Contro l  Board 80537
Audio Power Amplif ier 5027 4
Audio Power Ampl-if ier 80274
SSB Generator  801-3I
SSB Generator  80131
SSB Generator  80131
TX-RX Mixer  80533
Control Board 80537
Low Pass Fi l ter -SWR Br idge 80260

Note: ALL VFO linearity, band edge calibration and mixer adjustments are con-
contained in the VFO sub-chassis on the main chassis. This section is described
as a separate assembly for simplicity.

PILOT IJIGHT REPI'ACEMENT

There are four pilot J-ights in the Argonaut. One is located behind the meter
and three in the d,ial bezel. The meter lamp is a number 1892 bayonet bulb. To re-
place, remove the top. The remaining bezel lamps require removal of the front panel.
Refer to al-ignment section for instructions on front panel removaL. These bulbs are
miniature 6 volt, 50 mA units, available through TEN-TEC for $ .50 each.

DIAL CORD REPLACEMENT

The d ia l  s t r ing  mechan ism cons is ts  o f  two par ts ,  a  .020"  d iameter  dacron ,
non-stretchable str ing and an elast ic cord. The diameter of the dacron is im-
portant for proper pointer readout, since i t  is wound on the tuning shaft and
car r ies  the  po in te r  across  the  sca le .  Rep lace  on ly  w i th  a  s t r ing  o f  the  same
diameter .  The s t re tchab le  sec t ion  prov ides  s t r ing  tens ion .  Both  are  ava i lab le
f rom TEN-TEC fo r  $ .25 .  To  ins ta l l ,  remove the  f ron t  pane l  as  descr ibed be low.
At tach  the  lug  end o f  the  s t re tchab le  sec t ion  to  the  #4  screw near  the  d ia l
bulb. Turn the main tunincr shaft ful lv counterclockwise. Knot the dacron
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string around the small pin in the tuning shaft and put one turn, counter-
c lockwise,  on the shaf t .  (Str ing should- lead of f  f r6m tEE-bot tom of  the
shaft toward upper right corner of panel. ) Run string under pin on zero
adjust ing mechanism (af ter  center ing serrated knob),  i round t ie  two p last ic
pulleys to the right of the S-Metqr and then to the left across the Lop of
the panel. Temporarily tape end to top edge of panel near RESONATE control.

Attach one
right-center on
lef t ,  over  f , i rs t
trol. Then run
Without strechin

end of
pane l .

pu1ley
upward

elast ic  cord to the +4 lug located on screw that  is
Squeeze lug wi th pJ_iers to secure e last ic .  Run cord
and under second pu1ley located below RESONATE con-

toward pulley between RESONATE and OFFSET cont.rols.
cord l!=l!9-l9€!, fgfm a loop at the left side of top pul-

rom o1d assembly .  Pass  f ree  end o f  the  dac-
ron string that was taped to panel through this loop and feed. both string and
elast ic  cord around th is  last  put ley so that  s t r ing runs paral le l  to  to i  edge
of  panel .  Adjust  s t , r ing length so that  e last ic  s t r6ches tb tne poi t t t  where
the two.come together  d i rect lv  over  oFFSET con'Lro l  shaf t .  Secur l  the two wi th
a knot  in  the dacron.  (This wi l l  pre-st retch the e last ic  about  one inch.)  Cut
excess  dac ron  s t r i ng  o f f .

. Attach the plastic dj-al pointer to string portion near the knot by hook-jng st r ing around the two hooks on pointer ,  wi th the st r ing passing under the
long vertical bar. slicle pointer along string so that it i ; Lxact,If I/2 Lnch
Lo right of. center of OFFSET shaft when tuning shaft rs fully CCW and zero
set  mechanism centered.  I f  po inter  tends to i ide of f  the paie l  a t  the bot tom,
rotate i t  several  t imes on a hor izontaL ax is  to pre- load i t  wi th a twist  in
the st r ing.

Make sure str ing around the shaft is in
to  the  pane l  as  poss ib le .  As  shaf t  i s  tu rned
evenly without one turn going over the other.
what  o f f  a t  the  top  end o f  the  sca le .

the narrow groove and is as close
clockwise,  the st r ing should wind

Otherwise,  indexing wi l l  be some-

DIAL CALIBRATION

The PTO osci l la tor  d ia l  sk i r t  is  at tached to the contro l  shaf t  by means of
a f r ic t ion c l -utch.  By hold ing the knob f i rmly,  the sk i r t  can be rota led to cal -
ibrate it to zero setting when usj-ng a crystal calibrator or wwv, as described
elsewhere in  Lhis  manual .  At  the t ime of  sh ipment ,  the sk i r t  is  accurate ly
set. However' if in turning the tuning knob, the fingers touch the skirt ; i th
an appreciable force, the skirL may deviate from its true setting.

I f  i t  is  necessary to real ign the bands for  posi t ion or  l inear i ly ,  refer
to the service section covering the VFO oscj.I latoi.

1.) REMOVAL OF TOP

Remove the two screws
the top back and out of the

DISASSEMBLY

at  the  ex t reme edges o f  the  rear  o f  the  top .  S l ide
grooves  in  the  s ide  pane ls .

2.) REMOVAL OF BOTTOM PLATE

Remove the four scre\^Is holding the speaker bezel. Sl ip speaker through
the  cu tou t  in  bo t tom p la te .  Two smal l  no tches  in  la rge  cu touL fac i l i ta te  th is
operation. Remove the six screws in the bottom plate that remain. Also remove
two screws on  one s ide  o f  back  p la te  tha t  secures  back  to  one s ide  pane l .  Gent ly
force side panel outward so that bottom plate can be removed from side groove.
I t  w i l l  then  come f ree  o f  un i t .  Ba i l  need.  no t  be  removed.
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3.) FRONT PANEL REMOVAL 
J

DiaI cord. and band switch l inkage are between front and sub panels. Front
panel removal required to service these i tems.

Remove a l l  knobs  and d ia l  sk i r t .  Sk i r t  i s  a  f r i c t ion  f i t  to  the  VFo shaf t
and can be removed. by pul l ing away from panel. Remove the two screws in the bot-
tom 1ip of the front panel. Loosen two screws located at the top rear of sub pan-
e l  near  each s ide  pane l .  I t  w i l t  be  necessary  to  remove top  o f  un i t  to  ga in  a -c -
cess  to  these screws.  Care fu l l y  J - i f t  the  f ron t ,  pane l  o f f  wh i le  gent ly  spread ing
s ide  pane ls  ou t .

4.) DTAL SKIRT REMOVAL AND REPLACEMENT

The main  tun ing  d ia l  sk i r t  i s  f r i c t ion  mounted to  the  shaf t  and can be
eas i l y  _ removed by  pu l l ing  i t  s t ra igh t  o f f  the  shaf t  a f te r  the  p l -as t i c  knob is
removed.  The fe l t  washers  be tween knob and sk i r t  p rov ide  a  s l igh t  amount  o f
f r i c t ion  to  e l im ina te  any  back lash  be tween the  two.

-  To  rep lace  t r le  d ia l  sk i r t ,  e i ther  a  spec ia l l y  cons t ruc ted  too l  as  shown be-
low,  o r  a  sc rewdr iver ,w i th  a  b lade w id th  o f  approx imate ty  g /32"  can be  used.
Wi th  the  too l '  spread the^  "D"  spr ing  on  the  sk i r t  hub so  tha t  the  s t ra igh t  por -
t ion does not show through in the hub bore. I f  the tool t ip shows in the b-ore,
th is  i s  oK fo r  now.  S tar t  the  sk i r t  on  the  shaf t ,  w i th  the-  too l  hand le  po in t -
ing  downward  in  re la t ion  to  the  f ron t  pane l .  Th is  pu ts  the  hand le  o f  th i  too l
-ou_t  - l "n  the .open.  Push the  sk i r t  on  the  shaf t  un t i l - the  t ip  o f  the  too l  in  the
hub bore  h i ts  the  brass  por t ion  o f  the  two d iameter  shaf t .  l i h i le  ma in ta in ing
inward pressure on the skirt ,  s1ow1y remove the tool from the groove by usin!
a  ro ta t iona l  mot ion  on  the  handLe.  As  the  t ip  i s  pu l led  f rom ihe  hub Lore ,  i t
w i l l  a l low the  sk i r t  to  be  pushed on  the  shaf l  be fore  the  spr ing  can rega in  i t s
uns t ressed cond i t ion .  Seat  the  sk i r t  as  fa r  as  i t  w i l l  qo .

Dl,mensional tletails
of Lnsertion tool.

Rear view of dial skirt
with tool insertedl.
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80262 FRONT END

RECEIVER R .F .  AMPL IF IER

The r f  ampl i f ie r  in  the  rece j -V ing  sec t ion  is  loca ted  on  the  FRONT END sub-
chass is  conta in ing  the  permeab i l i t y  tun ing  rack .  Th is  subassembly  i s  a  par t  o f
the  main  chass is .  f t  cons is ts  o f  a  s ing le  s tage dua l  ga te  MOSFET,  Q l .  An tenna
co i1 .  T1 ,  and mixer  co i l ,  T2 ,  a re  gang tuned w i th  the  mechan ica l  rack  mechan ism.
The cor respond ing  capac i to rs  a re  no t  incLuded on  the  PC board .  A  se t  o f  f i ve
f i xed  capac i to rs  a re  swi tched across  T1,  and a  se t  o f  f i ve  t r immer  capac i to rs ,
Ioca ted  on  a  separa te  board  under  the  ampl i f ie r  board ,  a re  swi tched across  T2.

The s tage is  powered f rom the  r f  po t  te rmina l ,  wh ich  is  nomina l l y  10  to  12
vo l ts  a t  fu11 r f  ga in .  The AGC sys tem decreases  th is  vo l tage as  s igna l  leve1
increases ,  thereby  decreas ing  the  s tage ga in .  The RF cont ro l  a lso  var ies  th is
v o l t a g e .

To a l ign  the  tuned c i rcu i ts ,  p roceed as  fo l lows:

1 . )  Connect  a  Ba l lan t ine  or  o ther  su i tab le  ac  meter  to  the  rece iver  aud io
outpu t .

2 . )  Connect  a  s igna l  genera tor  to  the  an tenna.  Set  bandswi tch  to  3 .5  MHz.
F r e q u e n c y  t o  3 . 5  M H z .

3 . )  T e m p o r a r i l y  c o n n e c t  a . 0 I  u F  c a p a c i t o r  f r o m  t h e  3 . 5  M H z  t r i m m e r  t o
ground.  (F igure  2)  Set  s igna l  genera tor  1eve1 to  severa l  hundred
mi -c rovo l ts  and tune i t  to  3 .5  MHz.  Rota te  the  RESoNATE cont ro l  fo r
a  peak  on  the  ac  meter .  D isconnect  the  .01  uF capac i to r ,  tu rn  the
s igna l  genera tor  down to  about  I  m ic rovo l t  and peak  the  3 .5  MHz
t r immer .

4 . )  S e t  t h e  f r e q u e n c y  t o  4 . 0  M H z ,  c o n n e c t  t h e  . 0 1  u F  c a p a c i t o r ,  r u r n  u p
s igna l  genera tor  and tune i t  un t i l  a  s igna l  i s  heard  a t  4 .0  MHz.  Ro-
ta te  the  RESONATE cont ro l  fo r  a  peak  in  ou tpu t .  D isconnect  the  .01
uF capac i to r ,  tu rn  down the  s igna l  genera tor  and peak  the  r f  ou tpu t
co i l  fo r  max imum outpu t .  (F igure  1)

5 . )  Repeat  s teps  3  and 4  un t i l  there  is  no  more  inc rease in  ou tpu t .  Th is
a l igns  and t racks  the  3 .5  MHz band and t rans former  se t t ings  fo r  a l l
o ther  bands .

6 . )  S w i t c h  t o  7 . 0  M H z ,  s e t  t h e  f r e q u e n c y  t o  m i d - b a n d .  ( 7 . 1 5  M H z ) .  C o n n e c t
the  .0 I  u I ' capac i to r  f rom the  7 .0  MHz t r immer  to  g round.  Us ing  the
same proceedure with the signal generator, locate the signal- ancl peak
the RESONATE control for maximum. Remove the .01 uF capacitor, turn
down the signal generator and peak the 7.0 MHz tr immer for maximum
output .

7 . )  U s i n g  t h e  s a m e  p r o c e e d u r e ,  a 1 j - 9 n  t h e  1 4 . 0 ,  2 L . 0  a n d  2 8 . 0  M H z  b a n d s  a t
1 4 . 2 ,  2 L . 2  a n d  2 9  M H z .

9 MHZ TRAP

1. )  Set  rece iver  to  7 .0  MHz band and the  RESONATE cont ro l  fo r  max imum out -
p u t .

2 . )  Wi thout  chang ing  the  se t t ings ,  tune s igna l  genera tor  to  9  MHz and in -
c rease s igna l  ou t  un t i l  a  s igna l  i s  heard .  Tune t r immer  C2 fo r  a  nu l I .
Th is  capac i to r  i s  loca ted  on  the  top  o f  the  board  and is  access ib le
with a long narrow screwdriver inserted between the rack top Blate and
the  s ide  o f  the  sub-chass is ,  near  the  INPUT,  T1,  t rans former .  (See
F i g u r e  l )

TRANSMITTER DRIVER AND FILTERS

This  assembly
band-pass  f i l te rs

a lso  car r ies  the
that are switched

t ransmi t te r  d r iver  s tages  and a  se t  o f  w ide
in to  the  input  te rmina l  o f  the  dr iver  s tages
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v ia  swi tch  S3C.  The t rans formers  are  fac to ry  tuned and shou ld  requ i re  no  f ie ld
ad jus tments .  S ince  they  are  overcoup led  t rans formers ,  they  requ i ie  an  e labora te
sweep genera tor  se tup  fo r  ad jus tment ,  and so  i t  i s  recommended tha t  f ie ld  ad jus t -
ment  be  avo ided.

The t ransmi t te r  d r ivers  cons is t  o f  Q2 a 'nd  q3 ,  wh ich  are  RC coup led  and b i -
ased to  the  "on"  cond i t ion  w i th  the  app l ica t ion  o f  the  "T"  vo l tage to  the  b ias
1 i n e .

Trans is to r  Vo l tages  -  (n f  ga in  cont ro l  fu l l y  c lockwise .  )

n l MocErF.rl

D r a i n .  P i n  1
G a t e  2 ,  P i n  2
G a t e  1 ,  P i n  3
Source ,  P in  4

T
u

0

J - J

0 5
0 5
I f

0 . 8
2

";o:,

r \ -"Q.J ""
Pins  v iewed f rom bot tom o f  c i rcu i t  board .

Trans is to r Co l lec to r
Transmit Receive

B a s e
Transmit Receive

Emitter
Transmit Receive

Q 2
n ?

L 0 . 5
13

1 3
1 3

1 . 3  0 . 1
1 . 1  0 .  I

0 . 5
0 . 4

0
0

Qt rlPF 132- - l

) z l E Sw,rcP S?D

R)( tlt^ER

RF Pol

ina+
o l

s -J4
,l' 7f

N

\J
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o.,  MF_f

k l
, /a r ,-  f77
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7so-T tsooT TsoT-
t t l

r7-7 r77 //-7
T4
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82 -J- Z a/ -L a2

;,t>-------f--4fr ;;
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8 0 2 8 9  V F O

The variabl-e frequency oscil lator produces proper injection freguencies
for  the t ransmit ter  and receiver  c ipcui ts ,  us ing a 9 MHz i . f .  system. This is
accompl- ished by ut i l iz ing a permeabi l - i ty  tuned master  osc i lLator  for  a l l  bands,
operat ing between 5.0 and 5.5 MHz whose output  is  mixed in an IC double balanced
mixer  wi th s ignals f rom a crysta l  osc i l la tor .  Crysta l  f requencies are selected
by the BAND swi tches.  The 14 MHz band uses the 5.0 to 5.5 MHz di rect ly .

Output from the mixer is f i l " terei l  for each band with double tuned resonant
circuits and then sent to a darl ington fol lo\^ter stage. Frequenci.es for the
var ious  bands are  as  foLLows:

BAND (MHz)

J . J

7 . 0
L 4  . 0
2 1  . 0
2 8 . 0
2 8 . 5
2 9 . 0
2 9 . 5

VFO OUTPUT (MTTZ)

1 2 .  5 - 1 3 . 0
1 5  .  0 - r 6 . 5

) . u -  3 . J
1 2  . 0 - t _ 2  . 5
1  9 . 0 - L 9 . 5
I 9  .  5 - 2 0 . 0
2 0 .  0 - 2 0 . 5
2 0 . 5 - 2 t . 0

The permeabil ity tuned oscil lator (PTO) is housed in the main tuning coil
housing on a separate, sealed PC board. It is noteil on the sctrematic as sub-
assembly 80278.  The main coi l ,  L3,  is  shunted wi th L2 and has L l -  in  ser ies.
Ail justment of these two slug tuned coils, which are both on the same coil form,
determines the l inearity and banil edge points. L2 is the coil- nearest, the
aluminum cover when viewing the VFo assembly from the bottom.

PTO AL]GNMENT

1.. Connect frequency counter to VFO output termtnal located on bottom rear
eclge of VFO sub-chassis. See photograph. Couple eounter as l ightly as
possibl.e while obtaining reliabLe indication. Counter shouLd have input
sensi t iv i ty  rat ing of  at  least  100 nV.

2. Set BAND switch on TRITON to 14.0 MHz and power transceiver in receive
mode. Disable OFFSET by pull i irg knob out.

3. Set main tuning shaft 25 kldz up from fulL counterclockwise position as
inclicated on dial skirt. Diaf skirt should be zeroed andl dial pointer
should indicate cl-ose to left inilex scale mark, and withln range of
being set to index with serrated zero-set knob.

4.  Observe counter  reading and i f  i t  is  not  5.000 MIIz ,  s l ight ly  touch uP
L2 slug. Slug position in the coil should be such that a clockwise
rotat ion of  the s lug decreases. f requency.

5. Run tuning knob up seale and note eounter readlngs at each 100 kHz of
increase.-  f f  reabinqs are wi th in t  5  kHz,  l ineai i ty  is  wi th in speci -
f icat ions.  Ho\ ,vever , - in  most  a l1 cases,  l inear i ty  may be improved,
especia lJ .y  i f  f requency reading at  5.500 MHz is  not  exact ly  a l igned,
or if all- deviations from the first setting are in the same direction.

6. rf \rFO range is cornpressed, i.e. reading on counter at what should be
5.5 MHz is  less than th is ,  reset  tuning to 5.0 posi t ion,  turn L2 s lug
a fraction of a turn cl-ockwise and then compensate for this decrease
in freguency by turning LI* slug also clockwise for a 5.0 MHz counter
reading. Repeat step 5 to see if correetio\r was sufficient or too much.

7. If range of VFO is expandeil instead of compressed, compensation in the
opposi te d i rect ion is  ind icated.  This is  accompl ished by turn ing s lugs
in opposi te d i rect ion.

*NOTE: To reach LI slug without upsetting position of L2 slug. use the tuning
tool with reduced shank that is provided with TRITON. Also note that
L2 is used to adjust spread of VFO rang:e and Ll- to bring frequency to
correct  va lue.{

)

.l
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OFFSET ADJUSTMENT FOR 21.0  and 28 .0  MHz BANDS

To e l im ina te  band edge b i rd ies  on  these two bands,  the  c rys ta l  osc i l la to r
frequencies are chosen 10 kHz lower than what normally would be needed compared
to the other bands. The variable PTO osci l lator compensates for Lhis deviat ion
by switching in varactor diode, D3, by meanS of switch S1B. The amount of var-
actor capacitance inserted is control led by the amount of DC voltage applied
through po ten t iometer ,  R22.  To  se t  th is  ad jus tment ,  p roceed as  fo l lows:

1 .  Se t  BAND sw i t ch  t o  14 .0  and  f requency  on  d ia l  t o  14 .000 .

2.  Connect  counter  to VFO output  as above.  Counter  should read 5.000 MHz.

3.  Swi tch BAND swi tch to 21.0 band and wi thout  moving set t ing of  main
tuning knob,  adjust  R22 (see photograph) sothat  counter  reads 12.000 l tHz.

MIXER OUTPUT ADJUSTMENTS

The double tuned circuits connected to mLxer output on all but the 14.0 MHz
band are wide band,  overcoupled resonant  c i rcu i ts  that  are best  a l igned using a
sweep osci l la tor  system. Because they are wide band,  real ignment  is  se ldom neces-
sary except in the case where a tuned circuit component is replaced. Only if re-
a l ignment  is  def in i te ly  ind icated should the fo l lowing a l ternate procedure be used.

l-. Connect an rf oscil loscope and,/or rf voLtmeter to VFO output.

2.  Transformer Tl -  is  adjusted us ing the 28.0 MHz band.  I t  is  neeessary
that  both 28.0 and 29.5 MI lz  crysta ls  be instaLled in  the TRITON. I f
T l  does not  need a l , ignmentr  proceed to s tep 5.

3.  Set  TRITON to 28.000 MHz.  Adjust  both top and bot tom sJ-ugs of  TI  for
maximum output  at  19.000 MHz.  Being overcoupled,  one ad. justment  wi l l
a f fect  the other .

4.  Note vol tmeter  reading and swi tch to 30.0 MHz.  I f  reading is  appreciably
lower,  touch up top s lug and recheck at  28.0 MHz.  When proper ly  tuned,
the freguency response shoul-d peak near each frequency extreme with a
shallow dip in the center. Readjustments of both slugs may be necessary
to achieve the proper passband curve.

Output voltage should be no less than 200 nV at any frequency and may
range up to 300 mV. I f  th is  is  not  the case,  adjust  R27,  the crysta l
in ject ion adjustment ,  for  200 mV at  the lowest  point .  Caut ion:  Too
high an output voltage setting will not improve performEa?E-EEt wiJ.l
increase unwanted mixer products.

Capacitors C7 through C12 are used to peak VFO output in the center of
t he  3 .5 ,7 .0  and  21 .0  MHz  bands .  Se t  TR ITON to  3 .75  MHz  and  peak  C9  and
CJ"z. Check output at 3.5 and 4.0 for synmetry and run frequency through
this range to determine doubLe peaked response. Make minor adjustments
to C9 and C12 unti l desired curve is obtained.

5 .

6 .

7.  Set  f requency to 7.2 MHz and peak C8 and C11.
f requency  band  o f  7 .0  t o  7 .3  MHz .

8.  Set  f reguency to 2L.2 MHz and peak C7 and C10.

Check output across

Check curve.

MIXER BAI,ANCE

To baLance mixer input for minimum crystal- oscilLator feedthrough, proceed
as fo l lows:

Connect rf  voltmeter to VFO output.

Disable PTO by connecting a .01 mfd capacitor between the output lug of
the PTO subassembly (not VFO assembly) and chassis. The output luo is
the one of four in- l ine that is farthest frorn the front of the TRIIfON,
mounted on one side of the small- aluminum housing. The bottom view
photograph indicates the general area of this terminal.

1 .

2 .

n
$
I

U
F
I
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3. Set BAND switch to 28.0 MHz and adjust R2 potentiometer for minimum
voltmeLer reading. i

Semiconductor Voltase Readinqs (BAlfD switch 3.5 MHz)

Transistor Collector
Drain

Base
Gate

Emitter
Source

Q 1
Q 2
Q 3
Q 4
Qs

MOSFET

MOSFET

7 2 . 8
1 2 .  I

7 . 8
5 . 4
8 . 0

6 . 8
7 . I

- 2 . 2
L . 2
2 - 2

7 . r
6 . 4

0
0 . 5
2 . 3

D B.o ' .o,
1 4 8

rc-1

r c - l
a

Semiconductor pins
vieweil from top of

PC board.

*Depends on set t ing of  R2.

P in Reree i rre Pin Receive

1
2
3
4
5

6
7

7 . 0 *
6 . 2
6 . 1  '
5 . 8
3 . 8

1 3 . 1
1 3 . 1

8
9

1 0
l 1
L 2
l 3
1 4

1 0 .  2

L 0 . 2

r l .  o
0
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80535 TX-RX t4rXER

The receiver  mixer  is  bui l t  around a d. i f ferent ia l ,  double balanced inte-
grated circuit. The input is untuned and brought out to a terminal through a
100 pf capacitor. The output is a dingle tuned circuit l ight.ly coupled through
a 22 pf capacitor to the output pin. This provides a good match to the crystal
f i l ter which has 470 ohms input impedance. Rl nulls the birdie at 2L .230 Mllz.

The t ransmit ter  mixer  a lso consists  of  a s imi lar  in tegrated c i rcu i t .  The
output of this balanced mixer is loaded wit,h a center-tapped coil and output is
taken from one side. Balance potentiometer R13 is adjusted for minimum VFO
feed through on odd harmonics.

The two mi-xers are interconnected on the terminal board so that there is
only one terminal for the 9 MHz crystal f i l ter and one terminal for the VFO in-
jection. The mixers are switched on and off with the R and T voltages from the
contro l  board.

Pin Vol tage Readings -  (No s ignal  condi t ions,  SB-N mode,  RF fu l ly  CW.)

Pin Transmit Receive Pin

GND
R
9 MHz
VFO
+ L 2
T
GND

Transmit Receive

GND
RX
GND
+ L 2
NC
TX
GND

0
0 . 3
0.

13

0
0

0
9
0

13

0
0

0
0
0
0

13
1 1

0

0
9 . 5
U
0 . 1

1 3
0 . 2
0

Integrated Circuit Voltage Readings

P in Tran
rc-1

mi t
rc-2

Receive
rc - l  I  r c -2

1
z

3

5
b

7

8
9

t 0
I 1
L 2
1 3
1 4

0 . 5
0
0
0 . 5
0 . 6
L . 7
1 1

I
NC
1
NC
NC
0
0

3 . 8
2 . 8
2 . 8
3 . 5
2 . 8

L 2 . 5
L 2 . 5

6 . 5
NC
6 . 5
NC

L 2 . 5
0
0

2
L . 2
r . 4
2 . 5
1 . 1
8 . 3
8 . 3

4 . 6
NC
4 . 6
I \L

NC
0
0

3 . 8
3 . 3
2 ?

3 . 7
0

I3
t3

6 . 9
NC
6 . 9
NC

13
0
0

Integrated Circuit pins
viewed from top of PC board.
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8 0 2 0 8  r . F .  B O A R D

The 9  MHz i - f .  ampl i f i -e r  i s  a  s ing le  s tage cons is t ing  o f  e l  and t rans former
T1.  The input  i s  no t  tuned.  The o t r tpu t  o f  the  i . f .  s tage feeds  a  low d is to r -
t ion  produc t  de tec tor ,  Q2.  The recovered aud io  i s  anp l i i i ed  by  t rans is to rs  e3 ,
Q4 and Q5.  The ou tpu t  o f  the  aud i -o  p reampl i f ie r  d r ives  an  aud io  der ived  AGC
trans is to r ,  Q6.  Trans is to r  Q7 is  used to  c lamp the  AGC l ine  to  g round dur ing
t ransmi t .  Th is  e l im ina tes ,any  tendency  o f  rec l i . re r  b lock i -ng  cau6ed by  s t ray
r f  in  the  AGC c i rcu i t .  Mode l  208 CW f i l te r ,  when used,  i s  inser ted  be tween-e3
a n d  Q 4 .

P in  Vo l tage Read ings  -  (Read ings  under  no  s igna l  cond i t ions .  )

P i n

GND
] N
K

+ 1 2
AGC OUT
t
GND

Transmi t  Rece ive P i n Transmit Receive

0
0
0 . 2

1 3
0
9
0

0
0
Y . 5

1 3
0 . 4
0

. 0

GND
BFO
FILTER OUT
+ 8 .  5
AUDIO OUT
FILTER IN
GND

0
5 . 5
0
I
0
0
0

0
5 . 5
0
8
0
0
0

Trans is to r  Vo l taqe Read inqs

Transistor '  Co l lec to r
Transmit Receive

B a s e
Transmi t  Rece ive

Emitter
Transmit  Receive

a ) l
n 2

Q 4
9 3
g o

Q 7

l - J

4 . 7
2
4

1 3
0

L 2 . 5
4 . 5
2 . 2
4

1 3
0 . 3

0
0 . 5
0 . 6
2
4
0 . 6

1 . 5
U . D

u . o

z . z

4
0

0
n q

. 0 5
1 . 3
A A

0

n a

. 0 5
1 . 3
3 . 4
0

Q 2  S o u r c e  =  1 . 5 D r a i n = 1 2  l c a t e l = 0 . 6 5 G a t e  2  =  1 . 5

Pins viewed from bottom of pC

EBC

0
board .

B ."o.
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6NM

rp6ND
AGC

F / L T E R  o u f

+6,5Y

aFO
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t
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t h
Q 7
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80274 AUDIO POWER AMPLIFIER

fn tegrated c i rcu i t ,  IC-L,  conta lns the complete audLo power and preampl i f ier .
Input is applied to pin 2 and output taken from pin 8. fnput signal may be from
one of two sources, the received sigqal which is applied to the INPUT terminal
and passes through the muting circuit when open or from the sidetone oscj-l lator
cons i s t i ng  o f  Q2  and  Q3 .

Input signal is shorted to ground whenever muting transistor, Ql, is put
into the conducting state. This occurs in the transmit mode by the application
of  the "T"  vol tage to i ts  base c i rcu i t  through Dl .  Cl ,  Rl  and n2 form a shor t
RC circuit to slightly deJ.ay the turn-on time of the audio signal-.

The sidetone oscil lator is a rel-axation type made up of unijunction tran-
s is tor  Q2.  C5,  in  conjunct ion wi th R8 and p i tch controL R7 determine the f re-
quency. Q3 is the turn-on switch, controLLed by the appJ.ication of the SIDETONE
vol tage to i ts  base.  The SIDETONE contro l  vo l tage is  the "T"  vol tage,  but  i t  is
appl ied only in  the CW posi t ion of  the MODE swi tch.  Sidetone LeveL is  adjusted
by R5. The sii letone signal- is prevented from being muted along with the incoming
signal  by iso lat ing res is tor  R4.

Pin Vol tage Readings -  (No s ignal  condi t ions,  Cw mode,  Dr ive fu l ly  CCW)

P i n Transmit Receive

GND
T
INPUT
OUTPUT
GND
SIDETONE
+ L 2

0
1 1

0
0
0

t 1
1 3  . 8

0
0 . 2
0
0
0
0 . 2

1 3  . 8

Semiconductor  Vo l tage Read ings  -  (CW mode. )

In tegrated Circui t  -  (CW mode.) In
Q l , Q 3

B

'\-J.
a2

It 4

l 7
Semiconductor pins
viewed from top of

PC board .

Transistor CoI Iector
Transmit I Receive

Base
Transmit I  Receive

Emitter
Transmit I Receive

Q 1
Q 2
Q 3

0
8 . 3
0

0
8 . 1
0

0 . 7
4 . 5
0 . 7

0
2 . 4
0 . 2

0
0
0

0
0
0

P in Transmit Receive

1
2
6
7
I
9

1 3
1 4

7 . 0
0
0
0
6 . 8
0
n

1 3 .  I

7 . O
0
0
0
6 . 8
0
0

1 3 .  8 a
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80131 SSB GENERATOR

Trans is to r  QI  opera tes  as  a  c r lA ta l  con t ro l led  car r ie r  genera tor .  Capac-
i to rs  CJ- ,  C2 and C3 se t  the  c rys ta l  to  the  proper  f requency  fo r  USB,  LSB and CW.
Capac i to r  C1 se ts  the  c rys ta l  to  the  h igh  f requency  s ide  o f  the  f i l te r  passband.
A pos i t i ve  8  to  12  V a t  te rmina ls  "LSB"  and "CW" w i l l  cause t rans is to r  sw i tches
Q2 and Q3 to  p lace  capac i to rs  C2 and C3 in  the  c i rcu i t .  These capac i to rs  w i l l
se t  the  c rys ta l  to  the  1ow f requency  s ide  o f  the  f i l te r  passband.  Both  the  upper
and lower frequency carr iers are posit ioned approximately 15 dB down on the f i1-
te r  sk i r ts .  For  CW opera t ion ,  the  "CW" p in  i s  b rought  to  g round w i th  a  su i tab le
swi tch .  Th is  removes capac i to r  C3 and p laces  the  genera tor  in  the  f i l te r  pass-
band. Frequency change is approximateLy 750 Hz. The total output of the osci l--
lator is brought out to a terminal pin for use as a BFO. A port ion of this out-
put is fed to the balancei l  modulator, CA3053. The balancei l  modul-ator is an
in tegra ted  c i rcu i t  d i f fe ren t ia l  ampl i f ie r .  Us ing  an  in tegra ted  c i rcu i t  insures
good balance under varying voltages and temperatures. The balanced modulator
ou tpu t  passes  th rough a  four  c rys ta l  f iL te r  te rmina ted  in  470 ohms.  Trans is to rs
Q4 and Q5 are used as a microphone ampli f ier. When terminat CWU is grounded (CW
and LOCK modes) ,  the  modu la to r  i s  purpose ly  unba lanced to  a11ow the '  CW car r ie r
to  pass  th rough.

Alignment - Proper al ignment of the SSB generator requires the use of a
frequency counter and either an rf  VTVM or osci l loscope with a response extend-
ing  to  9  MHz.  T1  is  f i r s t  peaked in  the  center  o f  the  passband o f  the  erys ta l
f i l te r  and then CL;  C2 and C3 are  ad jus ted  to  se t  the  car r ie r  osc i l la to r  f re -
quenc ies  to  the  upper  and lower  sk i r ts  fo r  SSB opera t ion  and 750 Hz up  f rom the
lower  sk i r t  fo r  CW t ransmi t t ing .  Frequency  ad jus tments  shou ld  be  kept  w i th in
! 2 0  H z .

1 . )  Connect  the  f reguency  counter  to  the  junc t ion  o f  R5 and R7.  R7 is  the
150 ohm res is to r  in  the  osc i l la to r  en i t te r  lead .  I f  there  is  no  dc
blocking capacitor in the input of the counter, connect the input
th rough a  .0 I  uF capac i to r .

2 . )  Jumper  the  CWU termina l  p in  on  the  SSB assembly  to  chass is  g round.

3.) Connect either the VTVM or osci l loscope to the OUTPUT pin terminaL on
the assembly.

4 . )  Set  MODE swi tch  to  SB-R pos i t ion  and appJ_y  power .

5 . )  A d j u s t  c a p a c i t o r  C I  f o r  a  f r e g u e n c y  r e a d i n g  o f  9 , 0 0 1 1 5 0 0  H z .  T h i s
adjustment is a temporary one to place the osci l lator in the center
o f  the  passband.

6.) Peak Tl for maximum reading on the VTVM or 'scope. Reading should be
approx imate ly  0 .5  to  I  vo1 t ,  rms.

7. ' l  VTVM or tseope may now be disconnected. Remove CWU jumper.

8 . )  R e a d j u s t  C L  n o w  f o r  9 , 0 0 3 1 5 0 0  H z .

9 . )  Set  MODE swi tch  to  LOCK pos i t ion ,  DRIVE cont ro l  fu l1y  CCW. Ad jus t  C2
f o r  9 , 0 0 0 , 6 0 0  H z .

10 . )  Set  MODE swi tch  to  SB-N pos i t ion ,  DRM fu lJ .y  CCW. Ad jus t  C3 fo r
8 , 9 9 9 , 8 5 0  H z .

11 . )  Repeat  s teps  8 ,  9  and l0  in  sequence
necessary .  C2 and C3 bo th  de termine
both  a f fec t  the  C l  se t t ing  s l igh t ly ,
usually is necessary after any one is

unti l  no further adjustments are
t h e  9 r 9 9 9 , 8 5 0  H z  f r e q u e n c y  a n d
so read jus tment  o f  a l l  th ree

changed.

I2.) Reeonnect the VTVM and nuLl the carr ier in SB-N posit ion with the
CARRIER BAIANCE tr impot, R10.
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Pin  Vo l tage Read ings  -  (SB-N mode,  no  s igna l . )

P i n

u!\u

LBS
cw
+ 8 .  5
T
+ 8 .  5
BFO

Transmit Receive

n n
I I

' l ?  
l ?

8 8
9 *  0
8 8
5 . 5  5 . 5

P i n

durpur
MIC VOL
MIC VOL
GND
MIC
R X  I . F .
cwu

Transmit Receive

0
0
0
0
0
0
: ) .  f

0
0
0
0
0
0
5 . 5

*In LOCK mode, variable between I and 9 V, depending on position of DRIVE
contro l .

Transistor Voltage Readings

Transistor Col lec to r
Transmit Receive

Base
Transmit Receive

Emitter
Transmit Receive

Q I
Q 2
Q 3
Q 4
Q 5

7 . 5
0
0
4 . 5
4 . J

7 . 5
0
0 .
4 . 5
4 . 3

5 . 5
0 . 8
0 . 8
1 a

5 . 5
0 . 8
0 . 8
1".  8
0 . 7

0
0
L . 2
0 . 1

5 . 5
0
0
I . 2
0 . 1

rc-L Transmit Receive

B  E B C  A ,
/6\ -  /" ' \

E[" ")c (---l [._ -.1
\-/ \-/ \1/ cA3

Pins viewed from bottom of circuit boar

Pin  1
P in  2
P in  3
Pin 4
P in  5
P in  6
P in  7
P in  8

J . . 5

1 . 9  0
0 0
t . 2  0
5 5
8 8
5 . 6 *  0
8 8

3053

rr{

*rn LocK posi t ion vol tage between 0.5 and 5.5 voLts,  depending on posi t ion
of DRIVE control.

I,;
'F
I-(,r

ts
ur
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80185 RF POWER AMPIJIFIER

The rf power amplif ier is a broadband design, operating over a frequency
from 1.5 to 30 MHz. Transformers TI and T2 form a broad.band. impedance match-
ing network to transform the low impedance at the bases of e1 ana eZ to 50 ohms.
The suppJ-y volt,age i-s f ed through two coltector chokes, T3 and T4 . T5 and T6
transform the outPut imped.ance to 50 ohms. rtre BIAS pin is connected to the T
voltage and brings the amplif ier into the l inear operating condition whenever
the transceiver is in the transmit mode.

Pin Voltage Read.ings - (SB-N, DRIVE fully CCW)

P i n Transmit Receive

OUTPUT
GND
NC
+12
BIAS
INPUT
GND

0
0

13
11

0
0

0
0

13
0 . 2
0
0

N
IV

Y a
, *

7/efe- /6t Sifi/ar '16 Cf /AJ O/ nal'/.
T3er4- /Lt 'ea cf  /o2 Q/ mat ' t .
75c T6'/6t '28 6ifilar Cf /OZ 0/ mat'/.

!:t-3:zJ----J
80/et P.r Powfp AMP: ! i s i

i "
Pt'ns viered front
lop af boa.d

' v !

(
I(

Transistor  Vol taqe Readinqs
(

Transistor C o I . Base Emitter

r r1 aa Q 2 1 3 0

o./

J( EoJlfsf ,'oE /o aa,
/D1€ ca22E/{7

RFC.2



3-26

80260 LOW PASS FILTER -  SWR BRIDGE

This  PC assembly  i s  an  in tegra l  par t  o f  the  main  chass is  and is  mounted
v e r t i c a l l y  o n  t h e  o u t e r  b a c k  s u r f a c e  o f  t h e  V F O  o s c i l l a t o r  s u b - c h a s s i s .  R f
ou tpu t  f rom the  power  ampl i f ie r  i s  pasqed th rough one o f  four  low pass  f i l te rs
a s  s e l e c t e d  b y  t h e  p o s i t i o n  o f  t h e  B A N D  s w i t c h .  T h e  2 1 . 0  a n d  2 8 . 0  M H z  b a n d s
share  a  conmon f i l te r .  These f i l te rs  g rea t ly  reduce the  harmon ic  conten t  f rom
the raw outpu t  o f  the  f ina l  ampl i f ie r .

O u t p u t  f r o m  t h e  s e l e c t e d  f i l t e r  p a s s e s  t o  t h e  a n t e n n a  j a c k  t h r o u g h  T l ,
w h o s e  s e c o n d a r y '  f e e d s  t h e  S W R  b r i d g e  c i r c u i t .  C 1 3  i s  a d j u s t e d  f o r  b e s t  n u 1 1
when observ ing  REVERSE power  on  the  meter  a t  a  f requency  o f  29 .0  MHz,  w i th  a
50 ohm res is t i ve  dummy load connected  to  the  an tenna te rmina ls .  (F igure  2)

S ince  there  are  no  p in  te rmina ls  nor  t rans is to rs  on  th is  assembly ,  no  vo l t -
age measurements  a re  requ i red  when serv ic ing  the  un i t .

/NPUT

GND

f tQ3 to  +
th L€ .)-7

. /-2

c4 lgo

cs 75o I
c."3t'0:F

L 6
- ' a  /

ourPuT

6ND

L / 8 0 2 6 o

4"1
Fr

s\s
I
h
$

\)

]C7 /8o
-J- zz \ ,?268 ,{

TCto 
/oo 

- c,z tD_T
fU ./77 ,/-7-7

I
l

R&

s\
t

b -
\ i a
I
' lC,t -ot I

lvrFD /J-7I
Azz C,qPPctrORS ,,V P/ UNZ€SS NOT€D,

SWR BepaELow Poss Ftzra,a -

I  c2 tsoo
Ct  75o  =  c t? !

c13

80260 LOW PASS FILTER-SI.TR BP.IDGE
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Transistors el, e2 and e3 form a complementary switch. The output, connect_
ed to p in "T" ,  is  normal ly  at  ground potent ia l .  Transis tors Q4,  e5 lnd e6 form
a s imi lar  swi tch,  whose output  is  connected to p in "R".  This output  potent ia l
is  normal ly  at  abouL +10 vol ts .  Tbe "T"  vo4- tage is  used to b ias the t ransmit t ing
stages to the "on" condition, and the "R'i vol-tage for biasing the receiver stages
on.  When the T/R p in is  grounded,  the potent ia ls  at  r rT '  and "R" reverse,  i .e ."Tt '  goes to +10 vol ts  and "R" to ground.

The receive b ias swi tch,  Q4,  Q5 and e6,  is  a lso used as an AGC ampl i f ier .
The positive AGC voltage, derived from the i-f assembly, is applied to the AGC
pin,  which contro ls  the value of  "R" vol tage.  As s ignal  s t rength increases,  the"R" value decreases.  This c i rcu i t  is  independent  of  the value of  the "T"  vol tage.

PIN d iode,  D3'  acts as an r f  swi tch in  the receiver  antenna l ine,  which is
controlled by 09. rn the receive mode, "R" voltage applied to the base of 0g
turns i t  on and ef fect ive ly  p laees i ts  co l lector  at  ground potent ia l .  Doing so
forward biases D3, since its cathode is t ied to the collector through Ll and its
anode to +12 volts through R20. Ll and R20 are high impedances to the rf signals
so that under this forward biased condition, the ANT terminal is connected to
the RCI/R terminal through blocking capacitors C4 and C5. When transmitting, e8
removes the short to ground and D3 becomes reverse biased. Its cathode goes to
a.h.igh positive voltage through R21 and its anode down to approximately zero,
since it is returned to the "R" voltage through R2O.

Integrated circuit IC-I provides a regulated +8 volts which powers the osc-
i l la tors and other  vol tage cr i t ica l  c i rcu i ls .

The S-Meter, a 500 uA movement, is connected between the "R" voltage and the
terminal marked S-METER. This terminal. presents a dc potential to one meter ter-
minal whose value is determined by the S-METER ZERO polentiometer R11. It is
adjusted to the "R' r  vo l tage value so that  wi th no s ignal  present ,  the meter  reads
zero.  As s ignal  increases,  the "R" voLtage decreases,  which causes the meter
defLect ion to increase,

An of fset  contro l  vo l tage is  developed across non-conduct ing t ransis tor  Q7,
with approximately 6 volts appearing at the collector and 3 volts at the emitter.
Tne OFFSET control, located on the front panel, is bridged across these terminals,
and the center potentiometer Lerminal selects a voltage value between the set
l imits. Thls voltage is applied to varactor diode Dl in the VFO. The offset con-
trol voltage is made to seek the rnid-point value between the linrits whenever the
OFFSET-ON-OFF tenninal is connected to a positive voLtage, or open circuited.
Under these conditions, e7 is biased "on" through Rl6 and Rl7. The emitter and
collector voJ-tages become nearly equal, except for a very small saturation vol-
tage' and since R15 and R18 are nearly equal in va1ue, this center voJ.tage wil l
approximate one half of the appli-ed 8 volts. Condition for this to happen, i.e.
OFFSET disabled, is in the transmitting mode when "T" voltage is applied to the
ON-OFF terminal, or when the knob switch controll ing OFFSET ON-OFF is opened.
R18 serves to set the center position offset voltage to the same value as the
disabled offset voltage. With the OFFSET control set to mid-rotation, adjust Rl8
so there is no detuning of a received signal when the OFFSET knob is either in
or  out .

Due to the very small residual saturation voltage of e7, there wil l remain
a very small- freguency shift when the OFFSET is disabled and the control is varied
from one extreme to the other. This variation is in the order of 58 of the freq-
uency swing available when OFFSET is working.

Q9 switches the panel LED marked RF on whenever the transmitter output rf
reaches approximately two watts. Rf voltage is sampled. and recti f ied by D4 and
app l ied  to  the  base o f  Q9.  The LED is  in  ser ies  w i th  t f re  emi t te r -g round.  pa th .

QIO similarly controls the OT panel LED whenever the OFFSET ON/OFF terminal
changes vo l tage.  Th is  happens whenever  the  oFFSET pane l  sw i tch  is  ac tua ted  or
when the  Argonaut  i s  in  the  t ransmi t  mode.  The pane l  LED is  j -n  ser ies  w i th  e10rs
c o l l e c t o r  l e a d  t o  c h a s s i s .

C^
(I
I

t-
IJ
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Pin voltases - t#u3lt3r5E*+"*:3il,r3.1H 
::iu,::y, 

no sisnal condirions, cw

Pin Transmit Receive Pi-n Transmit Receive

t /R
R
AGC
T
RCVR
A}IT
GND

0
0 . 5
0

1 1
0
0
0

1 0
9 . 5
o . 4
0 . 2
0
0
U

GND
+L2
+ 8  . 5
OFF'SET

oFFSET ON/OFF
S-METER

OFFSET

0
1 3

I
3 . 5

1 0
0 . 5
3 . 5

0
1 3

I
5 . 3
0
9 . 5
2

Transistor Voltage Readings

IC-l Voltage Readings
B"o"E B C

(f
Transistor  p ins bot tom v iew.

Integrated Circuit pins top view.

Transistor Col lector
Transmit I neceive

Base
Transmit I  neceive

Emitter
Transmit I Receive

Q T
Q 2
Q 3
Q 4
Q5
Q 6
Q 7
Q 8
o9
Q 1 0

t 2
0

t 3
0
0

1 3
4

13
' 1 3

0

7

2

I

0
0

13
1 0  . 5

0
13

5 . 3
0 . 1

l 3
1 . 6

0
L 2
L 2

0
0 . 7

4 . 5
0 . r
0

13

0 . 7
0
0
0 . 4

1 0  . 5
1 0  . 5

0 . 6
0 . 7

0
6 . 6

0
9

L1
0
0 . 3
0 . 3
4 . I
0
0

1 3

0
U
0 . L
0
9 . 5
9 . 5
J

0

7 . 3

Pin Voltage P i n Voltage

l_
2
3
4
5
6
7

8 . 2
8 . 0
7 . L
7 . I
7 . L
0

8
9

10
11
L 2
1 3
I 4

i . ,
i_3
13
1 0

t 4 8
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Ten-Tec, Inc.
I185 Dolly Parton Parkway
Seviervillg TN 37862
Repair Service: (865) 428-0364 r

LIMITED WARRANTY AND SERVICE POLICY, U.S.A. AND CANADA

Ten-Tec, Inc., wanants this product to be free from defects in material and workmanship for a
period ofone (1) year from the date ofpurchase, under these conditions:

l. THIS WARRANTY APPLIES ONLY TO THE ORIGINAL OWNER. It is important that
the wananty registration card be sent to us promptly.

2. READ THE MANUAL THOROUGHLY. This warranty does not cover damage resulting
from improper operation. Developing a thorough understanding of this equipment is your
responsibility.

3. IF TROUBLE DEVELOPS we recommend you contact our customer service group direct at
the address or phone number shown above. It has been our experience that factory direct
service is expeditious and usually results in less down-time on the equipment. Some overseas
dealers do offer warranty service and, of course, have our complete support.

4. BQLIPMENT RETLJRNED TO THE FACTORY must be properly packaged preferably in
the original shipping carton(s). You pay the freight to us and we prepay surface freight back
to you. Canadian customers must have proper customs documentation sent with incoming
repair equipment. Duties or fees charged due to improper documenting are the responsibility
of the owner of the equipment.

5. EXCLUSIONS. This warranty does not cover damage resulting from misuse, lightning,
excess voltages, polarity elTors or damage resulting from modifications not recommendedr'or
approved by Ten-Tec. In the event of transportation damage, a claim must be filed with the
carrier. Under no circumstances is Ten-Tec liable for consequential damages to persons or
properly caused by the use of this equipment.

6. TEN-TEC RESERVES the right to make design changes without any obligation to modiff
equipment previously manufactured, or to notiff owners of changes to existing equipmeni.

7. THIS WARRANTY is given in lieu of any other wananty, expressed or implied.

SERVICE OUTSIDE OF THE U.S.A. OR CANADA

Many of our international dealers provide warranty service on the equipment they sell. Many of
them also provide out of warranty service on all equipment whether they sold it or not. If your
dealer does not provide service or is not conveniently located, follow the procedure outlinid
above. Equipment returned to us will be given the same attention as domestic customers but
roundtrip freight expense, customs and broker fees will be paid by you.

Partno.74244


