


COMGRATULATIONS! Yau have just purehased
CCone of the fincst, high perfommance transeeivers availalile
0 the wmateur todave To fully apprecime the features,
Mexibilivy, and cllicient opermting procedures available
with vour mew Iransesiver, we recommend that the in-
struction munual be stodied thoroughly prior to operation,

GENFERAL:

Thee Frdx 400500 Siogle Sideband Transeeiver is a
precision  bailt irunseciver  providing SSB (USH and
LSBY, CW, and AM modes of operation. This transcciver
operibes ab womaximuon inpee of 560 wats PEP far S5,
00 watts Jor OW and 125 wans AM o all bands, 50
through 10 meters,

— In sldition te the high output power of the rans-
seiver, many femturss chat have previously been consid-
ered extra cost options are included as standaed quip-

ment on the FTdx 400,500, Stamdard squipment includes
built-in solid state power supply. Tully adjustable VOX,
break-in CW operation, adjustable OW side tone, addi-
tienal solid state oscillator fer fined frequency crystal
aperation, clarifier control provides — 5§ KHz ofl-set re-
ceeiver operation, dual calibrazion markers at 10{0 and 25
KHz, phone patch connections, provision for three sddi-
tional transceive bands outside the amateur bands between
3.5 and 30 MMz, aad front panel external VRO solid
state switching.

The companion FVM] External VFO allows cross-
band XX operation and has the effect of providing the
aperator with split frequency, separate  receiver-frans-
mitter operation,

The FTdx 400 2500 has heen designed o anticipate the
amateur’s future operating requirements and will provide
many hours ef ouble free service.

SF‘ECIFMATIONS

-

Emission Type . .

Input Power . ..

Frequency Range

Frequency Stakbility

Antenna Impedance

Carrier Suppression

L)

‘ebland Suppression | | .

Distortion products |

Receiver sensitivily

L] 1 o T e SIS D
IMBREELrEISation ..o Candsast s s
Avdio output ... AR,
Qutputl impedance R i

Power requirement
Dimensions

Weight . ........

.. .B5B (USB and LSB selectable) CW, AM

. 560 watls PEP maximum, S00 waltts CW, 125 waltts for AM
..... 3.5.4.0, 7.0-7.5, 14.0.14.5, 21.0-21.5, 23.0-30.0 Miiz

(3 extra bands can be added)
o CAfter warmup 100 Hz for any 30 min,
L850 to 120 ohms unbalanced

........ Better than - 40 db

=50 db at 1000 Hz

cee .. -Better than —25 db

.......... O,EFV S/N 20db at 14 MHz S5B

. -2.3 KHz at —6db, 3.7 KHz at —60 db

s 2 watts
cea B oand GOO ahms

AT AC 117 or 220 volts at 50/60 Hz

......... 15347 wide, 614" high. 1334 deep

................... approximately (40 lbs)
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FRIMCIPLES QF OPERATIOMN

The bleck diagram snd the circuit deseription pro-
vides v with o bewter underseanding of this transceiver.
he transeeiver comsists of o double-conversion receiver
wmd @ doubleconversion exciter-transntitter. Receiver and
transmitler circuits wsz common oscillators, common Crvse
tal filier, wnd common IF stages. The low frequency 1F
is 3,140 KHz. The high frequency TF is pass band tuned
cover 5,520 1o 640 KTz,

RECEIVER CIRCUIT:

A sigaal Trem the antenma passes through the anienna
relay amd trap cell, (toaed w 5,770 KHe, then o the
toned cirzuit and is applied o the grid of the R ampli-
fier, Vi, L6,

The high frequency oscillator injection signal = ako
fed to the grid of the first miser trom the ncal oscillator
V2, 6lbAG, The product of the first mi.er is applied from
the plate of !h-:, l:'utn, to the high IF pass hand |ram~.|u|n.g_r
plied 1o the grid of the second receives mw.r, W ..—.LI_L
GULEG. When the signal is applicd to the prid of V203,

and L|'||_ \'l'ﬂ ir|j¢ |..l1'u.n &ign.ll is ap‘plicu;l 1{1 J.nut'q.,r arid p[

\’40". pl"l-. cirsint ta thc o 3"1IJ.I filter. The m:fpur l‘| om
the filter is applied 1o the grid of the ficst 1F amphifier,
VI04, ¢BAG The signal is amplificd w V204 and V2035
aml applicd theeegh T205 10 the AM detector, AGC reg-
tfier disdes, and the seid of prodoer defector V213,
1ZAL.

The beat-frequency ascillator signal which is gencrated
i V206, 12AU7 = oapplied 1o the esthade of V213
FZALY wnd the resuln is the detected sudio signal. Output
el the AGC rectifier circeit is applied 1o the prid circoit
of the RE amglilier tube and 1F amplifier whes 1o contral
the guin of the receiver automatically and prevent overlomd-
ing. Ouipul from the AM detector or the product detector
15 applied through MODE swatch w the noise limiter cir-
cuit by a1 switch on the froa panel. Quiput from the nise
Lmiter cireuit is applicd threugh the A GAIN sontrol,
YR, e the grid of the first AF amplifier tube, triode
section of V2i0, 6BME Amphificd awdio owpat of the
triond e gection is conple o the prid of the AT ovipul am-
plifier, pentode section of V210, which deives the output
transformer T1.



TRANSMITTER CIRCUIT:

The microphone input is connected to the grid of the
first microphone amplifier V208A, 12AXT. and then
coupled to the grid of the second amplifier, V208D, the
ather half of the whe, Ouwput from VI0RE is coupled
to the beam deflection electrade of V207, 7360, through
the MIC GAIN control, VR-6O,

In the TUNE prsition of the MODE switch, putput
from the tone oscillator, V212, 6UE, s fed W the grid
of the second amplifer, This sipnal is also fed wo the prid
of the first receiver A-F amplifier tube, V210, through
the AUDIO GAIN contral. The carrier signal generated
in V206, 12807, is fod to the control grid of V207, Oul-
put from the balinced muslulator Y207 coupled te the
prhil of the IF amplifier, ¥204, 6BZ6, through the cryvs-
= tal filler, XF-201 of which the passband is centersd at
180 KHz, This passes either the upper or bower side-
banel, depending wpon the sideband selected when the
MODE switch s set to carrer crvstal X201 or X202,

The output from the 1F wmplifier s fed through 1204
to the grid of transmitter VEO miser, V201, 60136, The
plate cirenit af the lirst mixer s connected Lo the pass-
band tuning transformer BPFS, and converts the 3180
KHz sideband signal to a §,.52010 6,020 KHz single side-
band signel, The passband tuning is =0 designed that i
provides excellent spurious reduction. The outpul sigmal
from the passtand network is fed 1 the geid of the seconsd
mixer, W3, 6AHSG, and the high frequency injection $ignal
from crystal eseillacor, W2, 6BAG 35 also fed w the grad
of ¥, This arrangement converts the IF signal to the die-
sirel transmuittng  [requency, Output from the second
mixer is fed through a tuned circuit to the prid of the
driver tihe, V4, 6GKG and amplified 1o a level suflicient
todrive the Gnal Timeae amplifier, V5 and V6, GKD6s.

Final output from ¥35 and ¥o is fed to 2 pi-section
— mziwork consisting of E15 and PLATE and LOAD capa-
citors, A section of the bandswitch adjusts the inductance
of L15 o the enrrect value for cach band, and adds bxed
amounts of capacity to the PLATE and LOAD capacitos
on the lower bands. Ouput from the pi-netwoerk s fod
te the antenna through the contacts of the antenna relay,
Foth the driver and nal stages ae neutralized o ensure
stubility, A section of the band switch selects the capa-
citers to the corerct value for perfect noutralization on
cach band,

The ALC cireuit is placed in the grid circuit of the
final tubes. When RF driving voltage o the fimal tubes
becomes sofficien 1o drive the prids positive, the prids
begin to draw current and the signal is dewected. This
produces an andia envelope, The audio 15 then rectified
by the ALC reetifier, which in turn produces a negative
DO voltage, 'The voltage is filtered by Col, €62, R29
and R0, which also determines the time constant, and
controls the gain of VY204, The ALC voltage is proonded

by e MODBE switch in CW and TUNE positions, This
system allows a high average of modulation without in-
creased distortion,

The output voltage from the second mecrophone am-
plifier, V208, is coupled through the YOX GAIN control
w0 the prid of ¥209A, 12AT7, and fod to the VOX recti-
fier, The positive DC output voltage of the VOX rectifier
is applisd to the grid of YOX relay amplifier tube,
V2091, 12AT7T, cavsing it te conduct current 2nd actuate
the VOX relay RLI, The relay tube is o bissed that the
relay is actuated by the FUNCTION switch in the MOX
position. Contacts en (e relay switch, —70 volts DC
miting and hiag vollage, the metering circuit from receive
o transmit, the elarifier, antenna relay, and a pin of the
remote secket 1o control external equipment, The FUNC-
TION switch in the CAL pesition actuates the antenna
relay to disable the receiver RF wmplifier tube for casy
and elear ealibration.

The ANTITRIP circuit provides a thresheld waltige
to prevent the Joud speaker outpul from teipping the
transeeiver inte the transmit function. The receiver oulput
audio valtage is conneeted through ANTITRIP control,
VRS, to o rectifies. Negative DC ongput voltage from the
ANTITRIP rectilier, comnected 1o the grid of the VOX
tube VIOOR, 12AT7, provides the necessary antitrip
threshold,! ANTITRIP control VRS adjusts the value of
the antitrip voltage theeshold so that the londspeaker aut-
put will not produce toe much pesitive DC output from
the VOX rectificr so as o exceed the negative DH output
from the antitrip rectifier and cause V2090 to actuate
the relay. However, the microphone input will cuse the
positive voltage 1o evercome the negative voliage and
actuate the relay, VRIA, Iocated on meter bracket under
the top cover provides course adjustment for relay tube
sensitivity,

Helay hold time will be determined by DELAY con-
tral, located on chassis rear dpron.

OSCILLATORS

The tramsceiver contains sia cecillators, They ane the
caerter ascillmter, two high frequency crystal oscillators,
the variable frequency oscillator, the tone oecillator, Snd
the crystal calibrator,

Carrier Oscillator

The cacrier oscillator is crystal controlled at cithe
5,178.5 or ,180.5 Kllz, depending uwpon whether X201
of X202 is selected by the MODE switch, The MODE
switeh diseonnects the cathede circuit of either tube wher
not in vse, These, ¢rystal froquencies are matched to the
pass bamd of the erystal filter, to pluce the carrier fre
quency approximately 20k down on the skirt of the £l
ter response. The 3, 1785 Kz erysial Erequency i
shifted inta the filtler response range to insert the carrie
for AM and CW operation,



High Frequency Oscillators

O of the high Deguency oscillators is wsed instead
ol the varsable frequency oscillator for crystal controlled
operation, A fiekl effest wansister, FET 700, ME-10, i
used for the crvstal controlled oscillator, and its cutput is
fzd to the otker VIO bulfer, V211, 6BAG, through the
SELECT switeh, The relation batween the operating fre-
guency und the ervstal Frequency is shown in the table,
an page 4.0 The ather cecillator is used to set the desired
band, This ceciliator, ¥2, 610AG, is ervstal controfled by
one of the 8 crystals selected by the BAND switch, Owa-
put Tror: the oscillator is fed to the cathede of the re-
ceiver st miner VIO2, SCBEG, and the grid of the trans-

gey second mixer, VW3, 0AHG The output freguency
of this oseillater i slwavs 6,020 KHz higher than the
lower edge of the selected band  The output signal Tram
this asciilator s the crvsea! fundamental Frequency for 80
and &0 metzrs, but for higher bands, the crvstal frequency

cipled i the platz cireuit of the aseillztor,

Variable frequency oscillator

The WFOQ uses a FET transiator, TRAQ1, ASK22G, s«
the oscillator, and TRAUZ, first bulfer and TR4UY buller
anplifice, The VFO oscillating frequesey i 87000 10
G200 KHz to provide 300 KHy Band coveraze. Viractor
diode 13145 s dn senes with copacitor. C402 amd o
switched inte the cireuit by the CLARIFIER sclect switch
and rzloy centacts o shift e VIO freguency, Oulpat
from TRAD3 is fed theough the SELECT switch 10 VFO
hutfer 1ubhe W21,

Tone ascillator

The wne oscillator operates when the MODE switch
is in CW or TUNE position. Tt is o phase shift escillator
aperating at approsimately SO0 He The outpat is fed ta
the miczophone cireuit for tuneup of the transmitter,
Sente of the cwlput from the tone oseillator is applied 0
the receiver audio amplifier for sidetone monitosing, in
CW pperation.

Crystal calibratar

The LX) KHz crystzl oscillator, TR0, 25C735 s
wsed for dinl calibration. Quiput from the balfer tran-
sistor, TRIOZ i fed into the 259 KHz multivibrator sehich
generates a marker signal every 25 KHe,

FPOWER SUPPLY

The busit-in power supply 13 an oll solid state bridge-
type. delivering 4 different TR woltages and also AC
heater supply for all tubes. The power transformer has
two primary windings ler eperation fram either 117 or
220 volt AC supply,

Ihe pewst ampifior plate voltags (800 D) 05 sup-
plial from brdpe conascted silicon rectifiers. 200 volts
DC is deiversd 1o the plates of the other tubes, and 150
valt DC supply s provided tieough the conter tap of the
medinm voltiags supply, Biag 5 supplicd lrom g hall wave
rectifier, DS 13S0 L The plate voltage Ton all oseillator
tubies i regulited with & VR-105 MT, stabilizer tube,

FREQUENCY TABLE (KHz)

VIO Frogueaey S0 ERE ] WA L0 EE 1] ER1 Lacal Fraposs
50 M i Jedn BRI O] LA
2 RIS ] TG R ] i L] | ¥
[BCHEH 140 14200 HE ] 14400 [ERR] 2l
Mol I MMa M MaDo M it | id)
Operating Fregueney
. el ZECCHY Xl L) [ Tanin 14020
] 2EEM T ERENE RN HEEND LEL )]
T R T 11T T UL T VL TR DT (R S0
M Teiy S IFE Ui Wi A0 i
s Opersiing legaency - Cazrier Trequengy < 7 5K B LSH
Carrier [ecucacy - | 3Ke o LSH

Mial froquenoy for orvstel contrallad operation s determingd by Tollowing foemals;

X o= Local Freguenoy — Operating fraguency 4 380K e



. SELFCT

FUNCTION

INT: Operating frequency i con-
tridled by main tuning dial.
RX-EXT: Receiving frequency
1 ocontrolled by external VO,
THR-EXT: Transmilting frequen-
cy is controlled by external VEQ,
EXT: Operating frequency s
controlled by external VIEO.
CH-1 And CH-2: Ciystal cons
trolled operation.

QFF: Traaseeiver off,

STBY: All voltages are applied
1 the transeeiver.
CAL 100 KHz:
hrater cn.

CAL 28 KMz 25 KHe multivi-
brittor on,

MOX: Manual Operition,
PTT: Push o Talk.

VOX: Voice operation.

10 KHe eali

Y HEADPHONE JACK
4. MICROMONE JACK

5. MODE

LSBEALSR: Side Band selecthion,
TUNE: Use for transmitter tunc-
up.

W Code operatinm,

AM: Corrier and one sideband.

t,

e ]

I

(118

. RF GAIMN

AT GATN

MAIN TUNING
BAND

. CLARIFIFR

. METER

RALC GAIM

AGC

. PRESELECT
. PLATE

. LOADING

v B
: ].-L:;::m 5 !:
O

ol
"

(]
.‘_!
-

Controls the poin of RF and IF
sbages,

Varies the pain of recaiver auwdio
amphfier, and awtomatic aoise
limiter s connected at pull
PUSITION.

Controls operating frequency.
Selects operating bund,

Yaries the VPO Trequency slight-
fv for recciver incremental tun-
gy, and 3% also used as the ver-
aicr of main Jial,

Sclegts the mictzr to rewd PA
cathode current, relative power
cutput. or plate current of ALC
comtealled stage.

Controfs micraphone gain for
transmulting, and tone signal in-
put Eor fune-up,

Changes  receiver AGC release
time.

Pretunes signal circuits for both
transmit and receive condition,
Tunes the plate eircuit of PA
tubes,

Tunes the output circuit of PI
network.
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RF OUT

ANT
G
ACC

NELAY
VOX GAlN
ANTITRIP
CARR,

Cutput from desiver sizge may he

ontained Tor the use of  optional i
ciupments, such sy cor TR %0 (s
Iranaverler, - i

Coaxnl connector for anteana,
Ground connection.

Accossany socker ur”
Ping | and 2 shored by ACC H[H
plug {11 pin emale pluglwhen ape- )

raling wilhout ramsueran

Adjuats “hald-m'™ time” ol VX I
Adjisis the VOX zan

Adpusts VOX anti<irip level

Adjusts level of vecnserted  corrier

for AM eperaiion

SMOADY
ALC AlLM
KEY
rPATCH

VO
HiAS
EYIEL

Hal

Aciusts Sancier sono selag
Adinas ALC Dmining achian

Key ek lor eode operation,
Specch mput tznminal for phoas
palch connecton, Impedance s 51}
Kilonhms

Input jack for external V.0
Adjusts bias on PA tuhes,
Keceiver output o 600 ahm imped-
aroe 1o Be weed for phone patch,

Reverver outpur af & ohm imped-

ance for o speaker.



INSTALLATION

It is recommended that an exeessively wanm location
be avoided. The wranseeiver should be placed in o loca-
tion that has adwquate space o permit free air circula-
tien through the cabinel apenings.

T'he transcerver should be cornected to o pond ground
b = Deeawy lead e the terminal marked GNI2 on rear
apron of the chassis, Tt is not recommended that & gas
pipe or clectrical conduit pipes be used. The ground lead
showld ke as short ns possibile,

Impedance of the antenna is designed o patch a 50
to B20 ohm load, Most commereinl antenna and feedess
are desipgned between S0 aml 75 obis. 11 the impedance
i far from this valuz, an antzrna maching deviee should
be placed Botween the artenna tenminad and the fseder,

OPERATION
IMITIAL CHECK

Priow te connecting, the transceiver o power autlet,
curcfully examing for any visable damage, check that all
hes amad erystals wre properly seated n their seckets, amd
cheek uming contrel: and switches for complote freedom,
Connzer the 81 400 spesber woojack marked & ohms on
rear apeon of the chosas, amd an anterna catdle 1 he
coanal cable connedton. Make sure that supply valtape is
the seme s the vellage masked on the reoar apoon of the
chassis belore connccting o power outlet,
chasses Befme come o poveer ot Insert ACC i
dg CLD oo male poue shoatimg pons | 25 g AL

socwet o e e wpron ol the Chassis
RECEIVER TUMNIMNG
2t the controls as follows:

FUNCTION  OFF

MO Dresizel operatinn masde
BAND Drzsized Band

MIC GATN Fully counterelockwize
RIF GAS Fuliv clockwize
SELECT (he|

CLARIFIER  OFF

A FAST

L2 P sCTHON switch 1o STBY positicn, then md-
wbthe AF GATS contral entil seme fecsiver naise
heard i speaker. Peak e PRESELECTOR for maoxi-
e S-eeten Tl‘-:|1.|lil'l$. aral hste slowly Tove thesamod ﬁignu!
IMITIAL ADJUSTRMENTS
Cial Cahbration:

St FUNCTHON swich o 100 KMz posinon. Batate
e Bt he pegeest TOG K mark as indicated on the
lighted menz tuzing dial. An audio tone will be heand os
I1|ni|1t.' knols s rotated threwgh each 10D K dial point,
Voery slowly rotate tuning knob in the direction thea esoses
pucio tone o decrense n lrequency. untl Woae s just -
audiblz. (Lero Bont) Holil tening kooh firmly st this
point aind retale skiel vesnier did e zero positivn. The
skirg vernier dinl surrounds 1he toning kneb and is held in

position by a [riction locking device. This dial is easily
reovable by Band but will retain its position after adjust-
ment. The transceiver miust be recalibeated when chimging
mivde of operation to LS8, USH, or CW, When in the Al
mode na calibration one can be heard, however, accurate
frequancy location can be determined by obscrving the
Semeter Tor maximum indication when tuning through the
calibration signal.

METER ADJUSTMENTS:

The transceiver features four separate meter functions;
Semeter, ALC (Automatic Limiter Control [ndication),
IC (Cathoule Current of Final Amplifier Tubes), and MO
(Relative Power Output Indication).

These functions are controlled from the METER
switch on the frone panel and are adjusted for zero seftings
by means of two variahle petentiometers on the reir apron
of the chassis.

S-Meter Adjustments
Set FUMCTION switch to STRY position, zmnd B, |
GAIN contral o Tl clockwse,  disconnect  aolenns,
cren adiust S-meter comrel on chassis rear apron until
meter reads zero, Reconnect antenna,
ALC Adjustment
When METER switch on the [ront panel i set o
ALC position the meter will indicate limiting action, To
adpuat ineter o gero, scl controls as follows:
MODE L3n
MIC GAIN  Fullv counterclnckwise
FUNCTION  MOX
16 meter seads other than zere, adjust ALC contral
on rear apron of chasis for zero indication. Return
FUNCTION switch 1o STBY position,

BlAS ADJUSTMENT

Afler warmup, set MODE switch o USHE, METER
te 10, and the FUNCTION switeh te MOX for transmit
condition, The mater will indicate PA plate current. The
necdle of the meter should nse o TDLE position which
is approximately SO me 1 plate cureent is other than 50
o, adjest BIAS polentiomeler on reat apr.

VOX ADJUSTMENT
VOX controls have been preset for nomeal operation

settings ar the factory, however, in the event of V209

tuhe replacament il may be necessary te readjust conteols,
Sct VOX GAIM amd DELAY controls on rear
aproen o chassis to conter of travel.
Locate potentiometer VRID under top cover of
cahinet and attached 1o bracket nesr S-meter, Ad-
Just WRI13 to just activate VOX relay when speak-
ing into the miccophone normally. Fine adjust-
ments can then Be mikle with YOX conteals on
TEW Apron,



TRANSMITTER TUNING

Set controls as follows:

SELECT INTERMNAL

FUNCTION STBY

MODE TUMNE

MIC GAIN Fully counter clockwise
AF GAIN Marmal listening level
METER IC position

CLARIFIER OFF

BAMID Dosired band

PLATE Desired band
LOADING Ta positiocn shown in table
- PRE-TUNING

L. Addjust PRESEL For maximum receiver noise level,

LOADING POSITIONS

BAND LOADING
80 . a
A e S T 25
20 . B
15 3
10A 3
108 . 3
LU e o B i R 3
1o b e ey 3

2 Turn FUNCTION switch to MOX position with meter in IC positicn.
L Ratate MIC GAIN contel until meter vises just above nommal idling cercent, (30 ma)
1. Rowte PRESEL control for maximum meter reading. (Caution: if meter reading cxveads 02 reduce MIC GAIN

controel).

3. Rore PLATE conteol for minimum meter seading, (Dip plate),

A, Rewtwrn FUNCTION switch to STRY,

The: transmitter is now pre-tuned to the desived frequency, Final peak tuning is aecenplished by carcfully foliowing

the final tuning procedure.

FIMAL TUMNIMG

CAUTION: EXCEEDING THE TIME LIMITS NOTED
DURING FINAL TUNING MAY RESULT IN
DESTRUCTION OF THE FINAL OUTPUT TUBES.

Pd =

- mg Retorn FUNCTION switch 10 STRY,

CSel meter ta PR pesilion, FUNCTION swich te STRY, MODE switch w W,
- Momentarily set FUNCTION switeh e MOX {ten sceonds maximun) adjust PRESEL for secfmam meter read-

A Monentarily set FUNCTION swiich o MOX {1en seconds magimumd, increase or decresse LOADING shghaly
for maxfmum meter semling. Return FUNCTION switeh 1o STRY.
4. Momentarily set FUNCTION switeh 1o MOX flen seconds magimum), adjust PLATE lor maximam meter reads

ing. Return FUNCTION switch o STBY.

. Repeat steps X and 4 ontil mazimem meler reading is abtained.

The transmitter b= now peaked o maximam outpul, Retarn meter 1o 16 position and set MODE switch o desired

aperating positie.

S5E OPERATION

Set up the transceiver o8 deseribed in transmitter tun-
ing. Set the METER switch to ALC position. Set the
FUNCTION switeh to MOX and adjust the MIC GATN
control wntil the meter kicks up e midseale of green
colored partion when speaking mte the microphone nor-
mlly, Set the FUNCTION awiteh to desired operation.
MOX (manusly, PTT (push (o talkd, or YOX (voice con-
trol), For YOX operation, set the FUNCTION switch to
YOX position, and advance VOX GAIN control on rear

apron until veice actuates the trnsceiver. Set the ANTI-

TRIP contrel 10 the mimmom point fo prevent the

speaker eutpat from tripping the YOX, 1o not use more

VOX puin or more ANTITRIP gain fhon necessang

Adwst the DELAY controd on rear apron fer suiable

releuss hime,

NOTE: When meter is el to IO, voice modulazion peaks
will indicare 250 o 300 ma, Acteal peak cur-
rent, however, s approximately 2 times  the
ndicated value,



CW OFPERATION

Using the 1wo contaet jack supplied with the acesssory
puck, connect ke as shown in the illustration. Most relay
tepe antomatic Keyers can be connected jnto the transcej-
ver for break-in operation withour modification,

TUNING PROCEDURE - CW

Set up transceiver 08 described in transmitter tuning
After completion of linal tuning, install key jack in rear
apron of transeciver, Set MODE switch to CW and
FUMCTION switch to MOX, The iransceiver is now set
up for manwal CW operation, Atter completing a trans-
mission the FUNCTION switeh must be retwrned o
STBY position for receive operation, For break-in opera-
tion, simply set FUNCTION switch 10 ¥OX position
foor fransmit and seceive.

SIDETONE ADJUSTMENT

CY sidetone Jevel may be adjusted by rotating the
tone level potentiometer (VR 203) located on the masin
—pirenit board wder the wop cover, NOTE: Do oot disturh
setting of adjacent paint marked controls,

NOTE: lzsertien of key jock autematically discon-
nects bias sopply W final owtput tubes, therefore, with key
fack imstalled bins idiving cerrent will ot be indicaresd
e et

Al OPERATION

Setup the teonseeiver as deseribed in rsnsmitter ton-
ing, el ometer ta 10, MODE swicch to AM position.
Momeatmily sot FUNCTION switch 1o MOX, Meter
should read 1500 maoe 1T meter indicates other than 150
ma adjust the AM carder eonteel on rear apron until
the correet reading is obizined,

Aujust the MIC GAIN control vatil the meter resding
kicks up slighily on speech pesks, Do not drow more
than 150 ma, ctherwize the PA tubes will be domaged,

SERVICE INSTRUCTIONS
WARNIMG
Dangerows woltapes are present, therefore extrems
_oare 15 essential. Be sere than all power is disconnected
before werking on the chinssis, Cheek the high voltages
in the capacitors by shorting the high voltage ling 1o
provnd with an insulaed serew driver, The transesiver
has besn aligaed and calibeated at the factory with proper
teal insteuments and  should ool reguire  reslipnment.
Service or replacement of 3 major component may e
guire  subseguznt realipnment, bor do not Atempl o
make am aligement unless the operatiem of the rinsceiver
is Cully maderstesd, To remave the transceiver chassis
fromy the cabinet, remove the six serews aroumd the cabi-
nel amd twe screws on the bottom of the cobinet, From
the rear, push the chassis Forward until front frame shdes
cut of the sabinet. Holding the front ponel a1 the edge,
carefully slichs the chassis aut of the caliner,

VOLTAGE AND RESISTANCE
MEASUREMENTS

The table lists woltzges snd resistance ar all tebe
sockers, These values are measured with & VIVM with
all twbes installed in their respective sockers.

All measurements shoukl be made from secket pins
I gromsml,

Adjust transistor voltage regulator w0 exactly 9 volis
with ¥R-202 on the printed board, Measure valtage at
penction of R294 amd R205.

TEST EQUIPMENT REQUIRED

A zignal penerator, o vacuam fube volt ohm meter
with RF probe, a pgeneral coverage communication re-
ceiver, and 2 300 wan dummy load,

TRANSMITTER ALIGNMENT

L. Dsconnect the high voliage {800 volts) by unsolder-
ing the lead a1 rectilier socket, and also the screen
voltage by uasolderiag the connection a1 pin 3 of the
i e sockels,

. Conneet VIVM RF probe to pin 3 of ¥A.

3.5t the MODF switeh o USD or LSB, and the
FUNCTION switch to MOX position. Adjust cor-
rer baluece powentiometer VR, 200 on the main
print board for minimom ¥TYM indication.

(2]

A4, Advanee MIC GAIN control two positions, and tuen
the MODE awich o TUNE,

5. Adjust PRESEL contral for maximum YITVM read-
g,

oo Adjust the MIC GAIN control during  transmitter
alzpoment to keep VTVYM reachng at 15 volts to avoid
saturation of the circuits.

md

- Start with both slugs of T203 nearly out and peak
primary and secondiry of T201 for peak VTVM
reling.

B Samie as in 7 adjust slugs of T204,

100 Set the BAND switch to the 80 meter band, the main
rening dial o the centor {250 KHz), and the PRESEL
control ol center, Adjuse the slugs of L9201 & L10OM
far peak VTWM reading. Adjust the slugs on all ap-
proprizte bands from 40 fa 15 meters using the same
precedure, Set tie BAND switch to 1DB and the main
tuning dial at wpper edge, and adjust 1905 and
LADDS for peak VIVM readings.



11, Disconnect the VIVM from pin 3 of V5, and con-
nect it to pin 2 of ¥202, Sct the BAND switch 1o 100
and adjust slug L3 for peak VIVM reading. Set the
BAND switch 1o 10C and adjust the TCILOT for
peak VTVWM reading. Adjust TCLIO2 for 10,
TC 1103 for 10A, TCLIO4 for 15 and TCHOS for
the 20 and B0 meter band, adjust TCL106 lor peuk
VITVM reading. Disconnect VTVM.

12, Connect VTVM RF probw from pas 1 of V203 w
ground. Set the main tuning dial at center. Adjust
1207 for peak VIWM reading. Discomneet VTVM
from pin | of V203 socket.

13, Turn the FUNCTION swiich to OFFY. Kestore un-
soldered PA screon grid and high woliage wire,

14, Connect the transcciver mupul b a 50 or 35 ohms
cmmy lomd, Set the main tuning dial at center, and
tuncup the transceiver on 20 meter band s deseribed.
Adjust MIC GATN control setting 1o keep PA current
less than 100 ma. Readjust L1001 for peak meter
reading.. Readjest LI0OT o LIODE for appropriate
BAND settings.

15, Twme the transceiver o maximum outpet at 14,330
K Hz To measure spuricus radiationuse the S-meter
of ancther receiver amd tune i 1o 14.520K Hz where
a spurious signal ean be heand. Adjust TC205 for
minimum S-meter reading withoul decreasing power
output of the eanseciver.

Adjust 117 and L 19 for mimimuam S-meter ceading,

TRANSMITTER SIGNAL LEVEL
The following table shows voltage measuring points
and normeal sigoel Jevels, Before making measuraments,
set MODE switeh to OW and eneoslder the lead from pin
ool W5, and V6 sockets, Set the FUNCTION switch o
MOX, Plug-in kes 10 key-fack and close key to measure
he signal level,
TEST POIMNT FREQUEMNCY
VaOF —pin 3 JLVES =iz
wal rin 1 Wariathle
wa pin 1
VAOF —pin 7 3,178.5% KHz

WVaOd — pin 1 175 Kz

VEDS — pin B 3 17AS KMz

V2Dl — pin 5 Warable

Y3 ——pn 5 Transmit fraguency
V& ——pin B Fransmit fracuancy

Yallages miven I ke table are noronzl and may wary

Wtal rreguency selecied

FINAL AMPLIFIER NEUTRALIZATION

When replacing the final amplifier tubes it may be
necessary o resel the bias o 50 ma and ¢heck neutraliza-
tion, Using the procedure outlined befow will guarantes
mitaimum output and long tube life.

CAUTION:

HIGH VOLTAGES ARE PRESENT ON UNDERSIDE

OF CHASSIS.

USE GREAT CARE WHILE MAKING ADJUST-

MENTS WITH WIRING EXPOSED.

1. Loeate TC-1 the neutralization variable capacitor
shaft on the underside of chassiz near the last band-
ewitch wafer, in the final amplifier scetion,

. Conneet antenna to dummy load, set meter to LC.

3. Check final amplifier bias in wpper or Jower Side Band

position. 1§ meter indicates other than 50 ma, reser bias,

4. Tume wp the ransceiver in the center of the 15 meter
hand.

5. After tune wp place meter in 1O, position, Mode
switch in Tune position, and adiance Mic Gain until
meter remtds 150 mo.

6. Rotue Plae tuning contrel and obseeve dip as indi-
cated on meter. (NOTE: If dip is not prominent, re-
duee leading control stiphtly for better indication).
As the Phie control is rotated the meter should rise
equally and smoothly on either side of maximum dip
andication,

T, Determine which sife of the dip eises abroptiv. 5ot
Plate conteel shighthe to this side of dip kecping the
meter remding helow 2000 ma,

B Using n non-metallic tening wand, rotate newtralize-
tion capacitor shafl cery slightly in the direction
which reduces the current shwown on the meler,

9, Repeat steps 7 and & until the meter mdicates 2
smnoth, equal rise on cither gide ol the maximum dip
poml.

T

RF WOLTAGE

1 wa't

0.6 volts (Function S5TEY sw.
.51 walis

5.5 waolts

D03 velts

L5 wolls

9.0 wolis

10.0 wells

33.0 wvalls

- 208,



RECEIVER CIRCUIT ALIGNMENT

When the transmitler circuwits are aligned, the only
alipnment remaining for the receiver circuits are the last
I stage translormer 1205, antenna input transformer
LEDE to LEDS, trap coils LEDG, 1906and 123, =et.

I. Connect signal genzrator output to the antenna ter-
minal. Szt the BAND switch to 50 meters, and receive
3750K Hesignal from signal generator. Adjust PRE-
SEL econtrol for peak S-meter reading. Adjust L&OJ
for peak S-meter reading. Adjust coils LEOZ to LEDS
at 7,250, 14,250, 21,250, 29,000 Kz respectively for
peak S-meter reading.

SIGNAL GENERATOR

SIGNAL GEMERATOR

2. Tune the receiver circuit to 7,100 KiHz incoming sig-
nal, and leave controls as is. Apply 5,920 KHz signal
generator oulput to antenma terminal. Adjust LE06
and L906 lor minimum S-meter reading. Then tune
the recerver o 7,500 KHz and adjust 123 same
as above at 5,520 KHz signal

3. Tune the receiver 1o incoming signal on any band, and
adjust slugs of T205 for peak S-meter reading,

RECEIVER SIGMNAL LEVEL

The following table shows test points and nomin
signal level to produce $-9 reading on S-meter.

SIGMAL GEMERATOR

CONMNECTION POINT FREQUENCY COUTPUT LEVEL
V20h —pin L 3,180 HKzZ 100 db
Va0d — pin 1 3,180 HKz 75 dby
WEDE — pin 7 5770 KHz 77 oo
W20l — pin 1 5770 KHz 50 db
V1 ——pn L 14,255 KHz 47 db
Antenna Terminal 14,255 KHz 34 dB
Oucillaler Injoction valtages
W2l3 — pin 7 3,178.5 KHz 4 volls
W203 —pin 1 WVariablo 3 wvolts
V202 — pin 1 Crystal Selected 1-2 wolts

Trhe receivor was tuned to 14.255 KHz for these measurements and the test signal injected at indicated test
points, Signal gonorater culpul lovels sre taken from signal generator attenuatar, All values are nominal and

may vary * 20%, without degradicg performance,

TROUBLE SHOOTING GUIDE

DEFECT
PA iding cur-ent urstasie;

Insulficient lead:

¥

Insuffizient carror suppression;

Dimtorted transmitted signal:

Insafficient drive or no drve;

Low receiver sonsitivity:

VO unstabile;

Ne Ne WML AUNL AUNS BUAGND Be

POSSIBLE CAUSE

Defective VS and VG,
Defective Bias supply including bias potentiomoter,

PRESEL improporly tuned,

BAND switch improperly sot,

Antenna net resonant at froguency,

. Detective anlenna or lransmissian hne,
Va, V4, V5 VG defective.

Delective rectifier,

. Defective V207,

. Carrier balance control improparly set.
Dafective crystal X201 or X202,
Carrier freguency improperly set.

. Excrssive MIC GAaIN adjust,
W7 defoctive.

. D2, D3 defactive.

Incorrect neutralization,

. Defective rectifier,
Dafective V204, V201, v3, W4, Vi
. Defective crystal,

. Antenna relay, back contacts defeclive,
. Defectiva V1, V201, V203, V204, V205,

. Defoctive V209,
. Improper sefting of VOX GAIN and ANTITRIP
controls.
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