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2. FLUNCTION

INSTRUCTION

FTpx400

MANUAL

INT: Operating frequency is con-
trofled by maoin' toning: dial,
RX-EXT: Recewving frequency
1% contvolled bHe external VEO
TX-BEXT: Transmitting (requen-
o ik cantradied by external VIO,
EXT, Operiting [requency. is
controlled by exicrnal  VFCY,
CH-1 ‘And CH-2: Crvstal con-
trofled opeyation,

OFF: Transceiver. off. _

a TEY: Al voltages are applicd
[0 the trangceiver.

CAL 100 KHz 100 KHz cali-
BEator on.

CAL 28 KMz 25 BHe multivi-
bralor on.

MOX: Manusl Operation,

FIUT: Push 1o, Talk.

VOX: Vowck ‘operation.

‘EADPHONE TACK
TCROPHONE JACK

2RE

USBALSBE: Side Band selection.
TUNE: Use for transmilter tone-
up.

CW. Code operation,

AM: Carrier nod one: sideband.

o g |

10,

1,

1.
KL=

12,

B

EF GalnN

AF GAIN

MAIN TUNING
BAND
CLEARIFIER

METER

MIC GAIN

AGE
PRESELECT
PLATE

LOADING

Controls the tain of RF and 1F
Slagis

Varies the pain of receiver sodio
umplifier, and automatic’ noise
limier ‘is connected. at pull
posICIon,

Controli operating (requensy,
Selects operating band, _
Varies the Y FO frequency shight-
I for recedver incremental fun-
g and a5 lio used a5 the ver-
pier of main dial,

Selects the meter 1o read PA
cathode  crment, colanive power
autpur, or plate current of ALC
conteolled  stage.

Controls microphone Eun §or
transaiitling, and tone signal in-
DUl for lune-up.

Changes meceiver AGC release
fime;

Prefunes signal circuits, for both
teansmit-and: receive condition,
Tuncs the plate Gircuit- of PA
Tubes,

Tunes the outpul circuit of ¥l
network,



CONGRATULATIONS! Yau have just purshasel
Cone of the fincst, high perfommance transceivers availahle
to the wmateor today. To fully appreciate the featupes,
Rexibility, and eflicient operating  procedores available
with vour new Iransceiver, we recommend that the in-
struction manual be stodied tharoughly prior ta operation,

GEMFRAL:

Thee Fldx 400500 Single Sideband “Tranzeeiver i 2
precision Puilt trinsceiver prowiding SSB (USB  and
L350, CW, and AM modes of operation. This transceiver
operaies ol aomaximom input of 560 watts PEP far S8,
SO0 watts for OW and 125 wans AM an ol bands, %0
through 1O meters,
= In abhtion to the igh output poser of the trans-
cover, nany featurss that have previously been consid-
ered exra cost options are included as standard equip-

ment on the FTdx 400,500, Standard squipment includes
built-in solid state power supply, fully adjustable VOX,
break-in CW operation, adjestable OW side tone, addi-
tional solid state oseillater for fized frequency crystal
operation, clarifier control provides = § KHz off-set re-

ceeiver operation, dual calibration markers at 100 and 25

KHz, phone patch connections, provision for three addi-
tional transceive bands outzide the amateur bands between
3.5 and 30 MHz, and front panel external VRO solid
stale switching.

The companion FVa0] Externnl YFO allows cross-
band DX operation and has the effect of providing the
aperator with split frequency, scparate  receiver-frans-
mitter operation.

The FTdx 4002500 has been designed to anticipate the
amateur’s future operating requirements and will provide
many hours of trouble free service.

SPECIFICATIONS

-

Emission Type ... . ..,

Input Power . . .

Fraquancy Range

Frequency Stability

Antenna Impedance

Carrier Suppression

* 'eband Suppression | | |

Distertron products |
Recewver sensitivily .. .
e aDCLivity

Image rejection ., |

Audio oulput

Cutpul impedance A A e e A L e

Power requirement
Dimensions

: Weight ...

........... Better than

.. .88B (USB and LSE selectable) CW, AM
560 watts PEP maximum, 500 waltts CW, 125 walts for AM
..... 2.5-4.0. 7.0-7.5, 140145, 21.0-21.5. 258.0-30.0 M=z

(3 extra bands can be added)

coo JAfter warmup 100 Hz for any 30 min,

50O to 120 ohms unbalanced

P Better than A0 db

50 db at 1000 Hz
AT LT Better than —2% db
....... .D.EFV S/MN 20db at 14 MHz SSB

.23 KHz at —6db. 3.7 KHz at —60 db

e e .. 2 watts

...................... B and 60O ahms
R Rt I CAC 11T or 220 volts at 50/60 Hz
........ 1534" wide, 614" high. 1334 deep

................... approximately (40 lbs)
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PRINCIFLES OF OPERATION

The bleck diagram and the circuit deseription pro-
vides vou with o bewter vnderstanding of this transceiver.
he tramsceiver comsists of o Jouble-conversion recenver
wmied o douhle.conversion exciter-transmitter. Receiver and
tronsmitter ircuits wss common oscillators, common Ly
tal filter, and coemmon IF stages. The low frequency 1F
3,030 KHe. The high lrequency IF is pass band tuned
vover 5,320 ta 6054 Kz,

RECEIVER CIRCUIT:

A sigaal rom the anteana passes throngh the antenna
relay amd trap col, (toaed w 5,770 KHe, then to the
tuned circuit and s applied o the grid of the RIF npli-
fier, Vi, 6126,

The high frequency oscillater injection siznal 5 also
[ed to the grid of the first mixer from the local oscillator
W2, 6BAG, The product of the first mi.er is apphed fron:
the plate of !!'I-:: l:uh-., ta the hagh IF pass band lrﬂmlum.;r

plied 1o the grid of the second recciver mm,r, W ..r,[I_L
GBLEG, When the signal s applied 1o the erid of V203,

andd the VFQ injection signal s applicd to another goid of
the b, tie 3RO KHz difference prodoct is fed Trom the
V203 plate circwt to the crvstal filter. The output from
the filver is applics] 1o the grid of the fiest IF amphifer,
VI, GBAG The signal is amplified by V202 and V203
and applicd threugh T205 10 the AM detector, AGC roc-
tfier diedes, aned the erid of produoer detector V213,
1ZALY

The beat-freguency oscillator sigmal which is generated
e V2, 12AU7 s applied o the cathode of V213,
FIALRT andd the resuln s the detected audio signal. Output
el the AGC rectifier circuit is applied 1o the grid circu
of the RE amplilier wbe anad 11 :lmphfi:r tubes 1o contral
the gnin of the receiver automatically and prevent overload-
ing. Ouiput From the AM detector or the product detector
s applied through MODE <wich to the noise loniter cir-
el by @1 switch on the fronn pancl. Output from the noise
dmiter circuit is applicd through the AV GAIN control,
VRY. te the grid of the first AF amplifier wabe, trshe
section of Y210, 6BME Amphificd avdio owpat of the
triode section is couple o the grid of the AF output am-
plifier, pentode secton of V210, which drives the output
transformer T1.,



TRANSMITTER CIRCUIT:

The microphone input is connected to the grid of the
first microphone amplifier V208A, 12ZAXT. and then
coupled to the gnd of the second amplilier, V2081, the
other half of the tube. Output from V08B it coupled
to the beam deflection elecirade of VW07, 7260, through
the MIC GAIN control, VRE-6

In the TUNE prsition of the MODE switch, putput
from the tons oscillator, V212, 6UR, s fed 1 the grid
of the gecond amplilier, This sipnal is also fed w the erud
of the first receiver A-F amphfier tube, V210, through
the AUDIO GAIN contral, The carrier signal generated
in V206, 12407, is fed to the control grid of V20, Oul-
put from the balanced moslulator V207 coupled 1o the
gril of the IF amplhificr, V204, 61326, through the crys-
tal filter, XF-2001 of which the passband is cenfersd at
11500 KHz, This passes either the vpper or lower side-
hanl, depencling wpan the sideband selected when the
MODE switch s set be carrier crvstal X201 or X202,

The output from the IF amplifier i fed through 1204
to the grid of transmitter VFO mixer, V201, U6, The
platz cirenit of the first maser i3 connected 1o the pass-
band tuning transfosmer BPFS. and converts the 3180
KHz sideband signal 1o a 3,52010 6,020 KHz single side-
band signel. The passband tniag is so designed that i
provides excellent spurious reduction. The cutpul sigmal
from the passband netwerk is fod 1o the grid of the second
mixer, V3. 6AHS, and the high frequency injection signal
from crystal cscillator, W2, 6BAG i also fed w the grud
of W1, This arrangement converts the TF signal w the de-
siredl transmuttng frequency, Output from the second
mixer is fed theough a twned circoit 1o the grid of the
driver tube, Vi, 6GKE and amplificd to a level sufficien
ta drive the Gnal Linesr amplifier, V5 and V6, GRD0s.

Final output from V5 and Vo is fed to o pi-scction
— network consisting of E15 and PLATE and LOAD capa-
citors, A section of the bandswitch adjusts the inductance
of L1% o the enrrect valve for each bamd, and adds fixed
amounts of capacity e the PLATE and LOAD capacitor
on the lower Bands. Output from the pi-petwork is fod
te the antenna through the conticts of the antenna relay.
Foth the driver and Dasl stages are newtralized (o ensure
stubility, A section of the band switch selects the capa-
citors to the corerct value for perfect newtralization on
cach band,

fe ALC cireuit is placed in the grid circuil of the
final tubes. When RF driving voliage o the final tubes
becomes sufficient 1o drive the prids positive, the grids
begin to deaw current and the signal s detected. “This
produces an andio envelope. The audio 15 then rectified
by the ALC rectifier, which in turn produces a negative
DC voltage, The voltage is filtered by Col, €62, R29
and R0, which also determmines the time constant, and
controls the gain of ¥204. The ALC voltage is prounded

by the MODE switch in CW and TUNE positions, This
system allows a high average of medulation without in-
creased distortion,

The output voltages from the second microphene am-
plifier, V208, is coupled through the YOX GAIN control
o the grid of V209A, 12AT7, and fed to the YOX recti-
fier. The positive DC output veltage of the VOX rectifizr
is applied 1o the grid of VOX relay amplifier whbe,
VIR, 12ATT, cavsing it io conduct current and actuate
the VOX relay RLI, The relay tube is so biased that the
relay is actuated by the FUNCTION switch in the MOX
|1-|;:|'-'.i,|:'|'|;:|-;r|., Contacts on the relay switch, —70 volts DC
muting and bias voltage, the metering cireuit from receive
to transmit, the clanifier, antenna relay, and a pin of the
remoede seckel 1o control external equipment, The FUNC-
TION switch in the CAL position actuates the anienna
relav Lo disable the receiver RE wmplilier tbe for casy
and ¢lear calibration,

The ANTITRIP circuit provides a thregheld valtaps
to prevent the loud speaker outpul from tripping the
teansceiver into the transmit function, The reeeiver oulput
audio voltage is connected through ANTITRIP control,
VRE, to o rectifier. Negative DO output voltage from the
ANTITRIP rectilier, connected to the grid of the VOX
tube V20OB, 12AT7, provides the necessary antitnp
threshold " ANTITRIP control YRS adjusts the value of
the antiteip voltage threshold so that the lomdspeaker out-
put will not produce too much positive DC output from
the VOX rectifier 5o as (o excecd the negative DC output
from the antitvip rectifier and cause V209B to actuate
the relay. However, the microphone input will cause the
positive veltage 1o overcome the negative voltage and
actuate the relay. VRI3, lecated on meter bracket under
the top eover provides coarse adjustment for relay tube
sensitivity,

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

OSCILLATORS

The tanseeiver containg sin cecillators, They are the
careier oscillator, two high frequency crystal oscillators
the variable frequency oscillator, the wne oecitlater, ang
the crystal ealibrator,

Carrier Oscillator

The carrier oscillator 35 erystal controlled at eithe
31785 or 3,181.5 Kliz, depending vpon whether X 20
or X212 is selected By the MODE switch, The MODE
switel disenanects the cathode cireuit of either tule wher
not in vse, ‘These, crvstal frequencics are matched to th
pass bamd of the” erystal filter, to place the caerier fre
quertcy approximutely 2kl down on the skint of the D
ter response. The 3, 1745 Klla erystal Erequency i
shifted inta the filter response range to insert the earrie
for AM and CW operation,



High Frequency Oscillators

Cne of the high Nequency oscillators is wsed iastead
ol the varmable frequency oscillator for orvstal controlled
operation, A Leld effect wansister, FET 700, ME-10, s
usesd for the crvstal controlled oscillator, and its cotput is
fedd to the other VIFO bulfer, V211, 6BAG, through the
SELECT switch, The relation betweea the aperating fre-
guancy and the ervstal efuency s shown in the table,
an page 4. The aother cscillator i used 1o set the desined
band, This escillator, V2. 618AG, s erystal controfled by
one of the 3 crystals selestes] by the BANED switeh, Oui-
put frown the oscillator is fed 1o the cathede of the re-
ceiver fist miner VG2, 6CES, and the grad of the trans-

ey second mixer, V3, 6AHG The cutput frequency
of this oseillator is zlways 6,000 KHz higher thaa the
lower cdge of the selected band  The output signal Tran
this osciilatoe 18 the crvseal fundameptal froquency [or R
and 400 metars, but for hisher bands, the crvstal frequency

gipled in the platz cieuit of the oscillztor,

Variable freguency oscillator

The VFO uses a FET transiator, TR4OL, 35K220G, ox
the oscillator, and TRAUL, first buller and TRAU buller
amplifize, The VEFO oscillating Drogquency is B.7000
G200 KHz to provide 300 KHz Band coverage, Viaractor
diode 15145 35 in scemes with cepacitor, C402 and s
switched inte the elrcuit by the CLARIFIER select switch
and relay contacss o shift the VEQ freguence, Output
from TRAGE s fed theough the SELECT switch 10 VO
hufler rubas V211,

Tone cscoillator

The wne escillator operatzs when the MODE switch
1= in CW or TUNE position. Tt is o phase shift escillator
operating at approximaltely 800 Hez, The output is fed 10
the microphone cirguit for tuncup of the transmitcer.
Sente of the cutput from tas tene escillator i applied 10
the receiver audio amplifier for sidetone monitoring, in
CW operation.

Crystal calibrator

The 100 KHz crystal oscillator, TR0, 25C735 s
wsed Tor daal calibration, Quiput from the bulfer tran-
sistor, TRMZ i fod into the 29 KHz multivibrator which
penerales a marker signal every 25 KHe,

FPOWER SUPPLY

The buiit-in power supply is an all solid state bridge-
trpe. delivering 4 different DHD voltages and also AC
heater supply for all wbes, The power transformer has
twoe primary windings lTer eperation from either [17 or
20 volt AC supply,

Uhe powst ampoilier plate vehiape (R0 D) s sup-
pliesd from bridee conpected silicon rectitiers. 200 wvolts
DC s deiverad e the plates of the ather wbes, amd 1350
varlt DO supply is provided cirough the conter tap of the
medium voltaes supply, Bias g supplicd [rom a half wiave
rectifier, D51 _"‘.JSIQJ_‘@“’[‘L.; plate t-ﬁll;:‘;{:r. fiar all oscillator
tules is repulied with @ VRE-=105 MT, stabilizer tube,

FREQUENCY TABLE (KHz)

Orperating Froguensy

Sl 0 2940

YO Froguency LRl 950 A

LTI M 130
KLiLLH EEEL G
[4luxs IE L 1420
Mgl iy MMnN
T IRTOMY O 2slin0
HAIg SHEERE XN

14 ] 1111 SO 3

o T LA LY Lacal Frapaensy

RETE] SR IL L BT %520

I Sl BRI L | 52
EER 14040 [45800 1] s
HIMEY MafG XS e
R RSN Juslan 1481200
EREOD M9CO MO00 | LER T
ZB L LR | A0
e B 1 BerE LT LI 33520

-

N ﬂpur:ting regaency - Cazrier lreguency < 7. 5ke Ea LISH
Carrie® Wecoedoy-—- | She [ LS50
Mial froquenay for cryael contrallod operaton s determined by Tollowig fo-mals;

Mo Local Treauenow — Operating froquency @ 3180k ¢



. SELFCT

FUNCTION

INT: Operating frequensy is con-
tredled by main toning dial.
EX-EXT: Receiving frequency
¥ controlled by external V(Y
TX-EXT: Transmitting frequen-
oy is controlled by external VG,
EXT: Operating frequency s
controlled by external VIO,
CH-1 And CH-2: Ciystal con-
trolled operation,

OF1: Transeeiver off,

STBY: All voltages are applied
L the transceiver.
CAL 1003 KHz:
hrater on,

CAL 28 KHz: 25 KHez multivi-
Britor on,

MOX: Manual Operation,
PTT: Push w Talk.

VIOX: Voice vperation.

I KHe ¢ali-

L HEADPMHONE JACK
4. MICROPHONE JACK

G, MODE

LUSHEALSR: Side Band selecthion,
TUNE: Use for transminter tune-
up.

CW: Code operation,

AN Corrier ond one sideband.

£,

|

Jil.

Il.

8

I

RF GAIN

AT GAIN

MAIN TUNING
BAND

. CLARIFIFR

. METER

MIC GAIM

AGC

PRESELECT

PLATE

LOADING

[SELTE T

g Fiy
L[

Controls the gon of RF and IF
stages,

Varies the gain of receiver audio
amphfier, and automatic  noise
lintiter is connected at pull
POsITIoN.

Canteols operating frequency.
Szlects operating bund,

Varies the VPO frequency slight-
tv for recciver incremental ton-
i, and i alse wsed as the ver-
nier of main dial,

Selects the metzr 1o reawd PA
cathodle current, relitive power
output, or plate current of ALC
contralled stape.

Controls microphone gain for
transmatting, and tone signal in-
put for tune-up,

Changes receiver AGC release
time.

Mretuncs signal circuits for both
transmit and receive condition,
Tunes the plate circuit of PA
tubes,

Tunes the owtput circuwit of PI
network.
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KR
ki

Tl |

e,
1
(#

RE OL]

AN
GRD
ACC

DELAY

VOX GAIN

ANTITRIP
CARR.

Ouput from driver stage may he
ontined Ior the use of  optonal
cyupments, such as coar FTVa0%)
Iransverier,

Consil connector for anteana.
Ciround connection.

Agcessory sochen

Pins | and 2 shorted By ALK
plug ¢11 pin male pluglwhen ope-
rading withouwt iransueriar

Admats “hold-n"™ tme™ ol ViRx
Adpmsts the VOX zain

Adpasts VOX anti<trip level
Adjusts level of recinserted  carmier
or AM operaiion

5% ADI
ALC AlM
KLY
PATCH

Y
BIAS
N

Bal

Aciusts S-meler oo setiag.
Adivas ALC Dning achian

Key ek kor cnde operation.
Specch mput temminal Tor phoas
natch connection. fmpedance s M)
Eboenlg s

Input ek for external Y. 5, O
Adjusts b on PA (uhes.
Receiver output a1 600 alim imped-
anve 1o be used (o phene patch,
Recerver output at & ohm imped-
ance for load speaker.



INSTALLATION

It is recommienced that on excessively warm location
be avorded. The transceiver should be placed in 2 loca-
tione that has adsquate space o pormit free air cireula-
tien through the cabinel openings.

I'he transcerver should be connected o o pood ground
by o heavy lead te the terminal marked GNID on rear
apron ol the chassis, Tt i ot recommended that & pas
pipe or electrcal conduit pipes be used. The prownd leaud
showld be as shost as possaible,

[mipedance of the antenna 6 designed to match a 500
e 20 olime load, Most commercial antenna and feeders
are desipned between 500 amd 75 ohes, 1 the impedange
i far Trome this valuz, an aotzena maching device should
e placed Between the antenna teronnaed and the fzeder,

OPERATION
INITIAL CHECK

Price to connecting the trapsceiver to power outlet,
carcivlly exanmiine flor ooy visable damage, check that all
thes and erystils ave properly seated i their seckets, and
vheck tuninpg controls and switches for complote frecdom,
Connzet the 8P 400 speeker to jack marked ¥ ohms on
rear apron of the chasas, and an anterna cable 10 the
coantal cable connector, Make sure that supply veltaee is
the seme os the vellege masked on the tear apron of Hhe
chazsis belore connecting o power outlet,
chossis before canpweciirg oo poser aullet Insert ACC pl-
g 0D e male plug shamme sos b oans 20 o ACC
segw et ol wese dpron ol e Chrasses
RECEIVER TUMNING
Szt the controls as follews:
FLIMCTION  OFF
MO
BASND
MIC GATN
BRI GAlN

Cresired eperation rasde
Dresired Band

Fully countere bockwise
Fulle clockwise

SELECT [
CLARIFIER  OFF
A FAST

S Fu sCTHON switch to STRY position, then -
wl the AT GATS comleal el worme seeeiver noatee ™
heard in speaker. Peik e PRESELECTOR for maxi-
vien S-meter cemdimg, and tose slowly Ter desmed signal

IMITIAL ADJUSTMENTS

Cial Cahbration:

St PLANCTHON switch ta 100 KHz position. Ratate
bning koo by neseest [OG KHz mark as incicated on the
lighted menn fozing dial. An aodio oee will Be heasd os
tuming kol b rotated throwgh each 100 KHz dial point,
Vere slowly rotate tuning ool in the dicection that cruses
o tome o decrense n [requency. untl lone 15 just n-
audible. (Lero Beat) Holid tening kneb fiemly st this
point and retate skiet vernier dial te zero positivn, The
sk wernier dial surrounds 1he tuoing knob and is kekd im

position by a [riction locking device, This dial is easily
eovable by hand but will retain its position afler adjust-
ment. The transceiver must be recalibrated when changing
micde of operation ta LSBE, USE, or OW, When in the Al
mide no calibration tone can be heard, however, accurate
frequency location can be determined by observing the
Sameter for maximum indication when tuning through the
calibration signal.

METER ADJUSTMENTS:

The transcerver features four separate meter functiong,
Semeter, ALC (Automatic Limiter Control [ndication),
1C (Cathode Current of Final Amplificr Tubes), and PO
(Relative Mower Output Indication).

These functions are controlled from the METER
switch on the front pancl and are adjusted for zero sellings
by means of two vanable potentiometers on the cear apron
of the chassis.

S-Meter Adjustments

Set FUNCTION switch o STRY position, amd K. |
CAIN contral o fully clockwise,  disconnect  antenng,
cen ad Al S-meter control on chassis rear apron until
meter reads zero, Reconnect antenna,
AL C Adjustment

When METER switch on the Iront panel is set w
ALC position the meter will indicate limiting action, To
adjust imefer o fero, sol contrels os follows:

MODE Lsn
MIC GAIN Fully counterclockwise
FUNCTION MOX

IF meter seads other thom wero, adjust ALC contral
an rear apron of chasis for zero indicaton. Return
FUNCTION switch to STBY position,

BlaS ADJUSTMENT

After warmup, set MODE switch o USB, METER
te 1C, and the FUNCTION switch to MOX for transmit
condition, The meter will indicate PA plate current. The
needle of the meter should nse w IDLE position wihich
= approximately 0 me, 1§ plate current 15 other than 50
o, adjust BIAS polentiomeler on rear apood.

VO ADJUSTMENT

VOX contrals have been presel Tor normal operation
settings at the factory, however, in the event of V209
tube replacement it may be necessary e readjust conlrols.

ot VOX GAIN and DELAY controls on rear
apren on chassis o conter of travel.

Lecate potentiometer VRIDY under lop cover of
cabinet and attached 1o bracket near S-meter, Ad-
Just WRI3 o just activale VOX relay when speak-
ing o the microphone normally. Fine adjust-
ments can then be mude with YOX conteols on
TE aprdn.



TRANSMITTER TUNING

Set controls as follows:

SELECT INTERMNAL

FLUNCTION STBRY

MODE TUNE

MIC GAIN Fully counter clockwise

AF GAIMN Marmal listening level
METER IC positien

CLARIFIER OFF

BAND Casired band

PLATE Desired band

LOADING To positiocn shown in table

-PRE-TUNING
L. Adjust PRESEL for maximuom receiver noise level,

LOADING POSITIONS

BAND LOADING
B s o e 2.5
20 . 5
15 3
104 3
LEREY % e n e e 3
T s s 3
| ] I SR B 3

2 Turn FUNCTION swateh to MOX position with meter in IC position.
L Rowte MIC GAIN conteel util meter rises just above normal idling cureent. (50 ma)
1. Rowte PRESEL central for maximum meter reading. (Caution: i mewer reading eaceeds 002 reduce MIC GAIN

coeleel),

5. Bote PLATLE controd for minimum meter reading. (Dip plate).

6, Return FUNCTION awiteh to STRY,

b e A : i i R ) o -
Mhe transmitter bs now pre-tuped to the desired frequency. Final peak tuning is accemplished by carcfully foliowing

the final tuning procedure.

FIMNAL TUNING

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

P
u

td

g Ketumn FUNCTION switch 1o STDY.

Set metzr to PAY position, FUNCTION switch te STBRY, MODFE switch tw W,
Momentaraly set FUNCTION switeh te MOX {ten seconds maximum) adjest PRESFL for meaximum meler read-

-.‘1. Momentarily set FUNCTION switch o MOX {1en seconds maximum), increase of decresse LOADING shehily
for maximuem meter seading. Return FUNCTION switeh 1o STRY.
4. Momentarily set FUNCTION switch 1o MOX ften seconds maximum), adjust PLATE for maximaom meter read-

ing. Return FUNCTION switch 10 STBY.

2o Repeat steps 3 and 4 umeil maximem meter readhng is obtained.
The transmcter w mng peaked o maximem outgpat, Return meter o 10 position and set MODE switch o desired

aperating positice.

S3E CPERATION

seb up the transceiver s described in transmitter tun-
ing. Set the METER switch to ALC position, Set the
FLUNCTION switch to MOX amd adjust the MIC GATN
contral unbil the meter kicks up e midseals of green
colored partion when speaking mie the microphone oo
mtlly, Set the FUNCTION switeh o desired operation.
MOX imanuali, PTT dpush w talk), or VOX (voice con-
tral). For YOX operation, sct the FUNCTION switch o
YWOX posivion, and advance VOX GALN contiol on rear

£

apron until voice acteates the transcerver, Set the ANTI-

TRIP contrel 10 the mimmuom point o prevent the

speaker output from tripping the VOX, Do not use more

VOR gam or more ANTITRIP gain than necessny

Adist the DELAY controd on rear apron fer suitable

release time,

NOTE: When meter is set o 1€, vosce modulation peeks
will iadicaze 250 o 308 ma, Actoal peak cur-
rent, however, s approximatcly 2 times  the
indicated value,



CW OPERATION

Lsing the two contact jack supplicd with the accmssory
pack, conneet key as shown in the illustration. Most relay
pepe sutomalic Kevers can be connected into the transeei-
ver for break-in oparation wichene modification,

TUNING PROCEDURE - CW

Set up transceiver as deseribed in transmitter tuning.
After completion of lnal tuning, install key jack in rear
apron of wransceiver, Set MODE switch to ©W  and
FUNCTION switch o MOX, The transceiver is now set
up for manual OW operation, Aler completing a trans-
mission the FUNCTION switch mus be returned to
STBY position for receive operation, For break-in opera-
tion., simply set FUNCTION switch 1o ¥YOX position
for tramsmit and receive.

SIDETONE ADJUSTMENT

CW selitone Jevel may bhe adjusted by rotating the
tone level petenttometer (VR 201 located on the main
et board veder the wop cover, NOTE: Do not disturh
seiting of adjacent paint marked controls,

SOTE: Insertion of key jack automatically discon-
nects bias sopply L final owiput tubes, thesefore, with key
rck mstalled bins idiving current will not be indicaned
o1 meter.

Al OPERATION

setup the teonseeiver as deserilad in trrnsmintzr tun-
me, Sl meter to IC, MODE switch o AM position.
Momeatmily sot FUNCTION switch to MON, Meter
should rend 1500 mo [T meter indicates other than 150
ma adjust the AM carder contel on rear apron until
the correet reading i obluined,

Adjust the MIC GAIN control uatil the meter reading
kicks up slightly on speech peaks, Do not drow mare
than 150 ma, otherwise the PA abes will be damaged,

SERVICE INSTRUCTIONS

WARNIMG

Dangerous woltages aee present, therefore extrems
vare s essenlial. Be swure thae all power is disconnected
hefore werking on the chinssis. Chieck the high voltages
i the copacitors by <horting the high voltage line to
pround with an msulated serew driver, The transceiver
has Been abgned and calibrated at the factore with proper
tesl mstruments  and shodd  nat reguive  reslicnmen.
service of replecement of a major component may re-
quire subscguznt realipnment, bot do oot attempl to
ntike an aligement unless the operation of the transceiver
= tully vndersteod. To remaove the transceiver chassis

nel angd two screws on the bottom of the cabinet. From
the rear, push the chassis Forward until front frame shides
vut of the vabinet. Holding the front panel a the edge,
carefully slide the chasss aut of the cebiner.

VOLTAGE AND RESISTANCE
MEASUREMENTS

The table lists vollzges and resistance at all tube
sockets, These values are measured with a YVIVM with
all tebes installed in their respective sockers.

All measurements should be made from secket pins
i ground,

Adjust transistor voltage repulator to exactly 9 volis
with VR-202 on the printed board, Meusure valtage at
junetion of R294 and R295

TEST EQUIFMENT REQUIRED

A zignal generator, & vacuum (ubs volt ohm meter
with RF probe, o pereral coverage communication re-
cerver, and & 300 wan dummy load,

TRANSMITTER ALIGNMENT

. Disconnect the high voltage (00 voltg) by unsolder-

ing the lepd a1 cectilize socket, and also the screen

volage by unsolderiag the connection at pin 3 of the

P il s kopls,

Connezt VIVM RF probe to pin 5 of V5.

3. 5¢t the MODE switch to USE or LSB, and the
FUNCTION switch o MOX position. Adjust cor-
tier balunce potcntiometer VR, 201 on the main
print board for minimuom YTVM indication.

=

4, Advance MIC GAIN control fwo positions, and torn
the MODE switch e TUNE,

5 Adjust PEESEL contral for maximeam VITWVM read-
ng,

. Adjust the MIC GAIN control during  transmitter
alipoment o keep VWM reading at 15 volts to avoid
saturilivn of the circuits,

ma

dlart with buth slugs of T203 acarly out and peak
primary amd secondary of T203 fer peak VTVM
resiling.

B Same as in 7. adjust slugs of T204,

10, Set the BAND switch o the 0 meter band, the main
teming disl o the center {250 KHz), and the PRESEL
control at center, Adjust the slugs of L3901 & L1001
for peak VTWM reading, Adjust the slugs on all ap-
proprizte hands from 40 1o 15 mcters using the same
precedure, Set the BAND switch to 10B and the main
tunmge dial at wpper edge, and adjust L9905 and
L1005 for peak VIVM readings.



11, Disconnect the YI'VM from pin 5 of V5, and con-
neet it to pin 2 of V202, Set the BAND swich o 10Ey
and adjust slug L3 for peak VIVM reading, Set the
BAND switch b 10C and adjust the TCIIOL for
peak VTVM reading. Adjust TCHI02 Tor 10E,
TC 1103 for 10A, TCLIO4 for 15 and TCHIOS fer
the 20 and BD meter band, sdjust TCL10G [or peuak
VTVM reading. Dasconnect VTVM.

12. Connect VTYM RE probe from pan 1 of VIDI
provmd. Set the main tuning dial at center. Adjust
L207 for peak VIVM reading. Disconneet VTVM
from pin | of V203 socket.

13, Turn the FUNCTION switch 10 OFF. Restore un-
soldered PA screzn grad and high woliage wire,

14, Conneet the transcciver cupul o a 50 o 75 ohmis
dummy load, Set the main tuning dial at center, and
tuneup the tronsceiver on 20 meter banad as deseribod,
Adjust MIC GATN control setting 1o keep PA current
less than 100 ma. Readjust L1001 for peak meler
reading. Readpest LHIOT po LEOGS for appropriile
BAND scttings.

15, Tome the transccwver o maximum outpir ot 14,350
KHz To measure spurious radintionuse the S-meter
of ancther recerver amd tune it 14,5 20K Hz where
a spurious signal can be heand, Adjust TC-205 for
minimum S-mieter reading withoul decreasing power
output of the transeeiver,

Adjost L17 and LI for mimimum S-meter reading,

TRANSMITTER SIGMAL LEVEL

The following table shows voltage measuring poinls
and normal sigmd Jevels, Belore making mensuraments,
set MODE switeh to OW and vnsolder the lead from pan
ool W5, and V6 sockets, Set the FUNCTION switch 1o
MOX, Plug-in kew 1o key-Jack and close key 1o measure
be signal level.

TEST POINT FREQUEMCY

MAOF — iy 3 JILTRS Az

FINAL AMPLIFIER NEUTRALIZATION

When replacing the final amplifier tubes it may be
necessary to reset the biss 1o 50 ma and check neutraliza-
tion, Using the procedure outhned below will guarantes
maimume oulput and long wbe Life.

CAUTION:

HIGH VOLTAGES ARE PRESENT ON UNDERSIDE

OFF CHASSIS.

USE GREAT CARE WHILE MAKING ADJUST-

MENTS WITH WIRING EXPOSED.

1. Locate TC-1 the neutralization  variable capagitor

shaft on the undersude of chassis near the last band-

switch wafer, in the final amphificr scetion,

Conneet antenna to dummy load, set meter o LC,

3. Check final amplifier bias in wpper or Jower Side Band
position. I meter indicates ather than 50 o, reset bius,

4. Tume wp the transceiver in the center of the 15 meter
hand.,

5. Afler e ep place meter in 1O posiden, Mode
switch in Tune positicn, and advance Mic Gain until
meter rewdds 150 mie.

fi. Rotue Plue tuning control and observe dip as indie
cated on meter. (NOTE: If dip is not prominent, re-
duce leading control slightly for better indication.
As the Plate contrel is rotated the meter should mise
cqually and smoothly on either side of maximum dip
mdication,

7. Determine which sife of the dip rises abruptly, Het
Plate contrel shighthe o this side of dip keeping the
meter remding below ZU00 ma,

B Using a nen-metallic tening ward, rotate newtealiza-
tion capacitor shafl cery slightly in the direction
which reduces the current shown on the meter,

9 Repent steps 7 oamd 8 until the meter idicates 2
smooth, squal rise on cither side ol the maximum dip

poimt.

s

RF VOLTAGE

1 walt

WAl pin 1 Variatle 0.5 wvolts (Function STEY sw.;
A pin 1 Motlal rroguensy Selepied 0.5.1 walts
WADF == pin 7 3,17d.5 KHz 3.5 walts

Waid — pin 1 2175 K

WEDS — pin ARG KHE

WVEDL — pin & Warabls =

W3 ——pnin 5 Trarnsrut fracunncy
WA — il 5 Framsimit Frocuoncy

Yaltages given in the table are normnzl and may vary

Do welts
B S wells
9.0 wal s
100 wells
330 wolls

- 208



RECEIVER CIRCUIT ALIGNMENT

When the transmitter circuits are aligned, the only
alipnment remaining for the receiver circuits are the last
IFF stage transformer 1205, antenna input transformer
LEDE to LBOS, trap coils LEOG, L906and L23, set.

I. Connect signal genzrator output to the antenna fter-
piinal, Set the BAND switch to 50 meters, and receive
3.7S0K Hzsignal from signal generator. Adjust PRE-
SEL econtrol for peak S-meter reading. Adjust L8O
for pzak S-meter reading. Adjust coils LEO2 o 1.EDS
at 7,250, 14,250, 21,250, 29,000 KHz respectively for
peak S-meter reading.

SIGNAL GENERATOR

. ]

SIGNAL GEMERATOR

. Tune the receiver circuit to 7,100 Kz incoming sig-

nal, and leave controls as is. Apply 5,920 KHz signal
generalor oulpul (o antenna lerminal, Adjust LE06
and 1906 for minimum S-metee reading. Then wne

the receiver o 7,500 KHz and adjust L23 same
as above at 5,520 KHz signal

. Tune the receiver to incoming signal on any band, and

adjust slugs of T205 for peak S-meter reading,
RECEIVER SIGNAL LEVEL

The following table shows test points and nomin
signal level to produce 5-9 reading on S-meter,
SIGNAL GENERATOR

CONNECTION POINT FREQUENCY CUTPUT LEVEL
V205 —pin 1 3,180 HKz 100 db
V204 — pin 1 3,180 HKz 75 db
V203 — pin 7 5770 KHz 77 db
V20l — pin 1 5,770 KHz 50 db
VYl —opon L 14,255 KHz 47 db
Antenna Termunal 14,255 KHz 44 dib
Cncillator Injection vollages
Vel3 — pin 7 3,178.5 KHz 4 voits
Y203 — pin 1 WVariablo 3 wvolts
V202 —pin 1 Crystal Selected 1-2 wolts

The receivor was tuned to 14.255 KHz for these measurements and the test signal injected at indicated tost
points, Signel gonarater culput lovels are taken fram signal genorator attenuator. All values are naominal and

may vary * 20% without degradirg performance,

TROUBLE SHOOTING GUIDE

DEFECT
Pa diing cur-ert ursiabale;

Insulficient lond:

L

Insuffizient carfer suppression:

Disterted tronsmitted signat:

Imsufficient dree or moe deooes:

Low receiver soensitivity:

WO ursta b ls;

e e U AR AUNE GRAGBNE N

cantrols.

POSSIBLE CAUSE

Dafective VE and VS,
Defective Bias supply including bias potentiomater.

FRESEL improporly funed,

BAMND switch improperly sot,

Antenna net resonant at frequency,
Ceatective anlénna or lransmission hne.
Va3, Va4, V5 VG defeclive.

Delective rectifier.

Defective W207,

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

Excossive MIC GAIN adjust,
W dofoctive,

D2, D3 defectiva,

Incorrect neutralization,

Deafactive reclifiar,
Dafective V204, V201, v3, V4, V5
Defoctive crysial,

Antenna relay, back contacts defective,
Defectiva W1, V201, V203, V204, w205,

Defoctive W209,
Improper sotting of

VOX GAIN and ANTITRIP
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