


T-4¥C INSTRUCTION MANUAL
ERRATA SHEET

Page 3-1, paragraph 3-3. HJAS ADJUSTIENT. Lines "b" and
"h" shiould read:

b. Set band switch to 3.5 MHz.

1. Adjust bias control on the power supply (AC-4 or DC-U4)
until plate meter reads 0,1 plate amperes and.cceesas

Page 3-7, paragraph 3-13. AM OPERATION., Line "b" should read:

b, While talking intc the mike at normal voice level, in-
crease the GAIN control until the plate meter kicks up
te 1.5 times the reading with no meodulation. Example:
If no modulation produces plate current of 100 mA, the
meter should kick to 150 mA on voice peaks. Care
should be taken net to exceed this level as there is no
AGC on Ail.

Page 5-31, paragraph 5-8, RF AND MIXLR STAGES. Line "e" should
read:

e. On 160 meters, adjust the RF TUNE contrel so that the
slugs with no dot or with white dot are 3/32" below
* 5 - i 1 w- red

Page 4-3, Figure 4-1, BLOCK DIAGRAM:

YID buffer is a 2H3563 instead of 2N3858
YO¥ is a BFQ7 instead of BEV7Y,

Page 5-5, Table 5-3, TUFE AND SLILCOMDUCTOR CONVPLEIENT:

N5 is a 2N3563 instead of a 243858,
V10 is a 67 instead of BLV7.

Page L-9, Figure 54, GCHEMATIC DIAGRAII:
C127 is an 80 pIF instead of G8 pF (PTJ),

£132 is two 45 pl' tubulars in parallel, instead of
40 pf (ITOJ.

€133 is a 12 pF instead of 10 pf (FTI0).

R120 is a 100 ohm instead of 560 ohm (PTO).

K1l relay is a 2.5K instead of 15K (VOX).

R70, 82 ohm is not used (VOX),.

REB is a 220K instead of 330K (VOX).

R107 is a 12M instead of B.BM.

?FQ? instead of BEV7 (VOX), (Pages 4-3; 5-4;
Rly3, 1.5K added in series with plate of relay tube V10
and relay 11 {(VOX).

Page 5-4, Table 5-1, RESISTANCE CHAKRT, should read: V10; 6FQ7;
pins 1 thru %; 100K; 1.3 Meg; 820; Fil; Fil; 9K; 2 Meg;0; TP.

Page 5-4, Table 5-2. VOLTAGE CHART, should read: V10; 6FQ7; pins
1 thru 9; 573 0; l.5; 6.3%; 12.6%; 170; -.36; 0; TP,
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CHAPTER |
INTRODUCTION

1-1. GENERAL DESCRIPTION.

The T 4XC transmitter s a 200 Watt transmitter
providing S5B, CW, and controljed carrier AM
modes of operation It can ajso be casily adapteq
for RITY operation. The T—4XC can be used on
most trequencies between 1 8 and 30 MHz Crys
tub are supplied for fuy) coverage of the 80, 40, 20,
and 15 meter amateur bands and 28 5 2900
MHz of the 10 meter band Sockets are provided
[ accessory orystaps to cover other 500 kHz wide
sCEMLnS

A qughly hncat permeability-tuned solid state YFO
and premixed imection give excellent stability and
Jju! calibration on all bands. The frequency of the
T—4X€ muay also be controlled by tpe R—4. R 44
R—4B. o1 R-4C receiver to provide transccive
nperatijen 10ilesired

included m the T—4X0 are a CW sidetone osal-

|JatoT, adtomatic transmit-receive switching, trans
mitting AGC. relagve cutput ndication 8 pol
crystal latoice tilters for sideband selectjon FTT
and 3 flextble VOX system for S5E and AM among
other feajures. Compact size and centinuity of
stynng combyne for eye appeal and wonvemence

1-2. MANUAL COVERAGE

This manual provides sufficient imformatum o
operation of the T—4XC Transmitier by a licensed
operator and for repair and maintenance LY an
experienced electronics technwian Chapter Il pro-
vides Installation instructions and allustrates inler-
connections with accessory cquipment. Chapter 111
provides Operation instructions. Chapter IV pre
sents Theory of Opcration supplemented by o«
block diagram Chapter ¥ provides Mamntenan.e
imstryctions and parts opdering ntormation sup-
purted pv schemabie diagrams, cotmponent location
drawings, and voltage and resistance charts
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Frequency Stability Dmift 15 less than 10O He alter warmup and less than 100 Hz witn
LO% change n line voliage

Modes of Opepation
5sB Lpper or lower sideband on all bands. VOX or push-to-talk

W Grid-bock keyving. ¥YOX circuit 5 keyed tor autamatie transot
receive switching Suwletone oscillator1s keved tor memtoning Shilted
vappreT system has no spurious gutpnt

AM Controlled cartier AM modulation o bult-in This system 1y com
patible with SSB lingar amplifiers ¥ OX ot push-to-ialk

RTTY I wo metheds of RTTY are available

1. The ¥FO 1s easiy adaptable to FSK Signal frequency shilts same
direchion on 31 bands and sume amount on anv band with 4 pven
thal setting

2 The RTTY signal may also be generated by applying undisloriud
qudi tones at the mike input 11 the $8B mode A juck s provided at
the rear panel to shull the carrier oscillator such that thye frequency
response of the transmitter on LSB is altered so as to pass the tone
(requencies without genemung unwanted hapmoncs or silebands

Sideband Suppression 60 4B or better

Carmier Suppression 60 4B or better

Average Dhstorbpr

Products: In excess of 30 4B down

Frequenuy Response SSB, 325 t0 2725 Hzat 6 dB down

Input Power SSB and AM- 200 Watts PEP CW-200 Watts

Output Impedance Nominal 52 Chins adjustable with p-network (SWR should be 2 1
or less |

Mirophone Input High impedance

AGC Operates on 55B to prevent tlat-topping due to overdrive

Fower Requireinents 650 Volts at 225 mA average and 400 mA muxnnnm with 0%
reguiation from 50 mA to 330 mA and maximum npple of less
than 1%

250 Volts at 120 mA with 10% regulation (rom 82 mA to (20 mA
This includes the effect ol the 630 Volt supply change 1 both
voltages are obtained from the same transformer Maxmum opple
must be less than 1/4%%,

-45 to =65 Yolts DC adpustable filtered buas iate 33 K Ohm joad

126 Yalis AC or DC at 3 amps

Duinensions -1/ nigh, |0-3;4° wqde, cahinet depth 11-53/8"  overall tength
| 2-114"
Weighi 14 Ibs. |0 o?
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CHAPTER |l
INSTALLATION

2 1. UNPACKING,

trom 12 wvolts DC Lhe DC—4 also supphes 120
volts AC o power the receiver

[ nove (i frgngnitter trom IhL_: SIppTIE

curton  gvailabie  nakes packing the (ranemtier
mysch gasier shoupd it ever ba necessary (o store 1t
or return it yo the factory for tervice

NOTE
Fill ow tpe engclosed regisgraton card
and return oo the faoory immediately
[ InsUre repisgrafion gnd vapgaton ol
the warranty

Inspect the packing matenia) cJosepy betore putng
It 3way to be sure yon have net overlooked the
accessory hardware packed with the wnit

2-2. LOCAT|ON.

In general, the location ot the | —4X0 b not -
ical. However, cape shouid be taken to imsurs that
space 15 provided around the unit to aljow adequate
air circulgtion bxtremepy hot igeations should be
avoided Do not cover tne top of the unit with
haoks, pdpers OT pieces ot cguipment or over
heating may result

2-3. POWER REQUIREMENTS.

jhe 1—4XC shoud be used with the . L Prake
Model AC—4 Powar Supply. This supply 15 designed
10 supply (he proper voltages and currents for the
umt freem 1200240 VAC 50/60 cyeles and wil 6t
imside the M5—4 Spegker, ysed with your meeive T
Tng 1—4X¢f can also be operated trown the B L
Drake Mode DC 4 Power Supply whith operages

The T 4XF s designed tor use with antennas
resolant on the operating trequency and favigg
approximage ;mpedances ot trom 30 lo 100 Ohmy
Although there are many types of antennas which
will mest ¢his reguirgnent, the simippest is 2 ope-
palt wave dipoie. cenger fesd with 52 Ohm coax
For o detailed dig ussion on antennas we supgest
vou tefer teo the ARRL Antenpna Book or The
Radjo Mnagewr’'s Hyndbook  Anpenna copnection
10 the T—4XC iz provided ap the SO 239 coax
colihedtor 1ocated on the mear ol the unng 1sec
figtre 2-21

25 M|CROPHONE REQU|REMENTS.

A mpcrophone with a wide and tlat trequency
reyponse wip enable you to objain peak perforn-
ance from your T—4XC. For pood VOX (voee
controtl operation, it 15 desirable jor the mike to
have a cardioid pattern (o reduce mekup froin the
hack and sides. This enables you to operale with
higher 1eceiver audio gain, gving better YOX
eperation and reducing cchoes, peverberation, and
npise pickup. Microphones with Jimited Jow or
high Ffrequency response and with peaks o the
voice range should be avoided A 0 200 nch
ciameger, three conductor mictophone plug is re-
quired Tpe microphone must be connected
shown i ngure 2 tor proper VOX and push-to-
talk  operation  Many microplhones tpat oare
turnished with a gwitch are wred so rhat the
ninerophone sartpdes 15 open or short cireunigd wn

2-1
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less the switch 1s depressed This function must be
defeated or YOX operation will be prpossible

2-8. GROUND REQUIREMENTS.

For best tesults the T—4XC should be artached to
a good earth ground through as short and as heavy
a pece of ground braid as posmble A binding post
15 provided on the rear of the chassis loy this pur-
pose (see figure 2-2)

27. RECEIVER MUTING.

The RCVE MUTE jack provides a short circugt lo
ground on recgive, angd an open circuit gn transmit.
This jack can be connected directly to the Muie
jack on the R—4, R 4A, R—4B of R4C Recewver
with one of the cables provided

2-8. RECEIVER ANTENNA SWITCHING.

The T_4X{ wontans buwlt«n recewer antenna
switehing Simply connect one of the coax cables
provided from the RC YR ANT jack on the rear of
the T-4XC chassis (g the pecever antenna
terminals

29. ANTI VOX AND SIDETONE,

The Anti Vox mput and CW gdetone output
utihzes the ANT] VOX jack on the rear pf the
T—4XC chassiz for connecting to the recerver and
speaker The mpedance ar this point is approx;-
mately 3000 Ohms. Te connect to the R—4,
F_4A, R_4B or R—4C Receiver, sumply couple
the ANTI vOX jack to the ANTI VOX jack on
the rear ot the receiver chassis with one of the
cables provided IF the R—4, R—4A, K—aB or
B 4C 15 not used it will be necessary (o use a
5000 Ohm o 4 Ohm audio cutpur transformer
between the ANTI YOX jack and the spegker
tecmingl of the receiver The gh impedance
winding of the transformer should be connecied to
the ANTL YOX jack and the low mpedance
winding should be connected to the recever
speaker tertunals ain parallel wigh the speaker An
alternate connection for this jack would be to the
plate of the receiver audio oputput tube 4 DC
blocking capaciior must be provided in the receiver

210, INJECTION,

Eeter to figure 2-4 ln order to transcerve with Lthe
E—-4 R-44, E—4B or R_4C Recerver run 4 cable
from the INI jack on the rear of the T 4XC chussis
te 1he INJ jack on the top of the R—4 or on the
back of the B 44 R 4B or B 4C chassis. This
cable will provide hoth RF and control voliage
Be sure to use one of the low capacity injection
cables For this connection

211. R—4CCARRIER OSCILLATOR
INJECTION,

The 5645 MHz gscillator injection 10 the R_a
van be supphied from the T—4XC by cotneching a
cable between the Carrier Oscillator jacks of the two
units. This phase locks the two units to the same
frequency on 358 when the TRANSCEIVE switch
15 1 the Recetve or Ttansmit position No connec
tion 13 made to this jack when using the B 4
R—4A or B-4B Be sure o use onge of the low
capacity injection cables for this connection

212, R-4ACPTC LANP SWITCHING.

Refer to Ogure 24 ThLe Permeahility Tuned Osol
latar (PTC) milor Light 11t the B 40 15 conprolled
by the TRANSCEIVE swieh in the T—a4XC when
4 cable 15 connected between the PTO lamp tacks
on the two units When this connectign 15 made,
the teceiver PTO lamp wqll be on when the re-
cewver PTO s congrolling the frequency on receive
and transmit. The transmitter PTO lamp will be on
when the transmitier PTCQ is eontrolling frequeney
i both receive and transmyt and both PTO lamps
will light when independent frequency control is
used Mg connection s made to the PTO lamp rack
when using the K—4, R—4A or R_4B.

213. USING THE T—4XC WITH
R—3 RECEIVER.

When the T—4XC s uzed with the R—4 Recener
one change must be made i the R 4 Lo proper
tranicelve Opetation. Chauge R, o 150 K resistor,
{frem mn | ot the 6AU6 VFO tube ¥11}, toa 330
K This will not aflect the operation of the recever
m any other way NOTE This does not apply to
B—4A, R—4B oy R _4C Recavers
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Tabia 21

Crystaf Frequency Chart

CAUTION
Use of the T -4C or T-4XC on trequencies not shown 1o this table, or with crystals other than those
shuown tor o particular frequeney, may result in illegal sputious ougputs on lrequencies other fhan
intended and should be davoided

T ISABLE DO NOT OUTFUT FEEOLENCY BAND
FREQUENCY USE BETWEEN CRYSTAL EQUALS DAL FLUS SWITCH RF TUNE
18 _ 20 15 _ 18 126 1S |8_30 | 00_20
18 _ 23 129 18 L& _30 | 00-—40
23 — 3 Do Mot Use None
30 _ 35 141 30 35 00— 2.0
35 _ 40 14 6% 3.5 35 20 _40
40 _ 435 | 435- 450 | 15) 40 T3 35-45
43 _ 46 | 46 _ 4.7 154 43 as 40_50
45 _ 47 | 47 _ 48 156 45 3.5 45_50
a7 _ 48 | a6 _ 47 1S 4 4.3 35 S0_55
48 50 | 47 _ 48 | 156 | as 3s 50_55
SO0 60 | DoNopUs None -
60 _ 6.5 T 171 60 70 39 45
65 - 70 | 17.6 65 70 40 _50
70 75 18 1% 10 70 50 S5
7.5 — BO 186 75 70 $5_60
80 85 191 80 7.0 60 65
85 _ o0 19 6 85 70 64 68
90 — 935 | 935_ 95 20 1 90 70 70
| 93 _ 955 | 955_ 97 204 93 70 72
95 — 975 | 975 99 | 206 95 79 74
97 _ 99 | 99 _100 20 8 97 70 76
99 _100 | 100 _10.5 | 210 09 70 78
100 _(02 | 99 _100 20 8 97 14 0 48- 50 |
02 _104 | 100 —10.20 | 2,0 9.9 140 50_53 |
1025 — 05 . - 11 14,0 14.0 50-513 |
s —120 Do Mot Use Mone .
120 125 23 1 12.0 140 6.6
125 —130 ] 236 s 14.0 6.7
130 _tds __ w1 | 130 140 6.8
135 _140 L 246 135 140 10-72 |
140 _145 25 1" 140 140 12 75

2—4
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*Supplied with urly

NOTE

Table 2=1. Crystat Frequency Chart feontmued)

[ USABLE | DONOT OUTPUT FREQUENCY| BAND
FHEQUENCY USE BETWEEN CRYSTAL EQUALS DIAL PLUS SWITCH RF TUNE
145 — 150 256 | 145 140 75 78
150- 155 2 | 10 | 140 | 78-380 |
155 — 164 T 55 | 40 80
160165 271 160 ~_na | 7o
165 — 170 276 165 o | 72
170 — 175 28 | 170 210 74
175 — 180 BE 175 L 210 i 70
180 185 29 | 180 T210 77
185 190 2e | 185 | 2o 78|
190 195 | o0 | 1o 20 1 go T
195 — 200 30.6 19.5 21.0 81
200 205 3 00 210 83
Jas-2a | 3.6 05 no . 8&s |
21.0-21.5 2ar 210 210 26 ,
25 220 o 326 215 a0 |7 sy
220 173 33 220 210 g0 .

25- 230 33.6 228 21 0 90 |

| 230 235 34.1 230 285 80
235 240 | 34.6 23.5 28 5 82

240 245 | 35 1 240 285 84
245- 250 356 245 285 85
25.0 - 25 5 351 350 285 8.5
255 - 260 36 6 255 28.5 86
60-265 271 &0 8.5 58
265270 376 265 28.5 90

27 a_27s 38 | 270 285 93

T 175 -280 18 6 275 K 92
280285 o 39 | 80 28.5 9.4
s 290 39 g ®s | 285 | o5 |
90-295 40 1 90 285 | 9%
295-300 | 406 29§ 28§ 100

Crystals can be obtamed from Ihe B. L DRAKF COMPANY When otdering pledse be sure to
specify that the crystal you are ordering is for the T-4XC. R—4A, R—4B R—4C T-4X T-4XB
and T 4XC erystals operate in the series mode and are jnterchangeable
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Frgure 2—3  Viewing Angle Cptions
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Figura 2—4 Connecting the R—4C Receiver, AC—4 Power Supply and MS—4 Speaker
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M54 AG-4 XL LINEAR AMP
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Figura 2—8 Connectrng & Receiver other than the R—4 Sarwgs
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CHAPTER Il
OPERATION

31. GENERAL

Frgure 3-1 llustrates apd desenibes all front panel
controls  Rear chussis controls and conneciors are
described following the front panegl conmols and
are illustrated n figure 2-2

3.2, MAIN TUNING DIAL. This dial consists of 2
transparent discs which display concentric scales
and which totate at different speeds Zero to 100
kHz |5 indicated up one disc and bundreds ot kHz
i¢ indicated oy the ather The frequency ot the
operating signal 1» the sum of the frequencies
indicated by the BAND svwytch apd the Main Tuning
dyal, for example

BAND sw tch frequency 7 000 MH=
100 kHz dial 200 kHz

1 kH7 dial . 3ik||2
Onerating frequency 7 135 MHz

CAUTION
Upder no circumstances should opetation
of the T—4XC ke gttempred unless it has
[een copnected to J proper anténna or a
dummy load of sufficient pewet hand-
108 gpdbity

33 BIAS ADJUSTMENT.

Set RE [UNE PIATE LOAD contto to D

Set bund switch o 80 M

Set SSBswitoh to USB

Set trunsmitter TAIN ot mymmum fulp OCW

pusition

e Turn T—4XC on by rotaung mode switch to
SSB

f oAllow a1 Iegst cwo mingtes warnipp of be
tilamenis

¢ Botate MODE swite]y to TUNE

Adjust bias control on AL 4 unp| plate meter

reads 0. plate amperes and then back lown 1o

007 amperes. This 5 1-1/2 natks below 0.1 on

the meter apd Just below the mark gbove the

mneer seale

== P R - )

3-4. TUNE UP ON DESIRED BAND

CAUTION

Do not allow the plate current to exceed
015 amps lor more than 5 ot & seconds
if the plate control 15 not tuned for plate
cutrent dip or maximum RIT output
Failure to obsetve this warmng will result
it rapid figal aplifier tube detenoration
due 1o excessive plate dissipanion Incot-
rect seifing of RF TUNE mav cause
illegal output fronm the transmitter on
frequencies othor than intended Always
preset the RF TUNE control before pro-
ceeding with other steps in tune up
procedure

3-5 Preset conitrels as follows:

1 RE TUNE to center of bynd 1n use (For cut o,-
band operation. see tigure 3-2 )

b BAMND switch to desired bandd

¢ MAIN TUNING knoh to a frequency nside tho
amateur band 1n use

d XTALS switch on NORM unless ysing matccs

sOty range of vrystal control

GAMN Fully countervlowkwise

LOAD tully counterclockwise.

SIMFRANTD either upper ot lowet

MOTIF «witch to S5B

. m - o

3-6. Befote bepnning, read throygh the lollowing
procedurg until you ate thoreughly Tamiliar with it

4 Rotyte MODNE switch 1o the TUNE posibon
Advance the GAIN contrul enough to get a plate
cyrrent 1ndication of sbout balf scale while
yuickly peaking the RF TUNE comrol for mai
muym plate current  Immediately tetum the
MODE switch to the 838 position_ [t should not
take any longer than live seconds o make the
dbove gjustment  1f longer tyme 5 needed.
dllow 30 -econd ntervals 1 jhe $5B maode n
brtween 5 second periods tor tuning In the
TUNE nmode
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FRONT PANEL CONTROLS

Meter MNormally indicates plate current. When
LOAD control (3) is pushed in, metar indicates
rejative R F output,

PLATE control: Tunes the power ampufier
pi-netwark circuit 1o resonance.

LOAD control Matches the impedance of the
power amplifier to the impedance af the oad
by varying the output capacity of the pi-net-
work When this cantrol iz poshed »n the
Meter (1) displays the relative RF output

Main Tuming dial Displays 2 portion of the
operating frequency fram zero to 500 kHz
Reading must be added ta the BAND switch
frequency setting for commplete  operating
frequency.

Main Tuning control. Adjusts frequency setting
of dial (4).

XTALS switch Seleets crystals required for
use n the varnous bands. In the NORM pos
tion, the required crystal js selected by the
BAND switch {14), except for the 1530
position. In the FF {fixed frequencyl position,
operating frequency 15 determined by the
crystal inserted yn the front panel Crystan
socket (7) Positions 1 through 4 select acces
sory crystals inserted in the 4 numbered
sockets on top of the chassis {for coverage of
aciditional 500 kHz ranges).

Crystal Socket: Provides connection for fixed
frequency crystal when XTALS switch (8} s
in the FF position.

Trirnrmer control: Screwdrver adjust tryms
Fixed Frequency crystal { 7] to exact frequency

Sideband switch: Selects upper and lower side
band. Lower sideband position [LSE)} must be
used for CW and AM maodes as Indicated by X

NOTE
The TUNE position of the MODE swrich
{10} automaticany puts the Iransmitter
an the ayr

MODE switch: Selects mode of operation
Extreme countepclockwite position  turns
power off

11

12

14

HAIN control. Regulates the microphone gain
an AK and SSB Whan MODE switch (100 is
in X CWor TUNE position, this contral adjusts
the RF drive to the proper level When this
cottrol 15 pushed in, YOX 15 disabled and the
PTT switch must be closed to activate the
transmitter. When this control s pulled out,
VO X operation is enabled

TRANSCEIVE switch: Determines the fre
guency controlling PTO when the T—4XC s
used with the R—4, R—4A& R—4B or R-4C
This cantrol is also used for frequency spotting
In the SPOT position, low level transmytter
stages are switched on but the receiver is nog
muted to allow the transmitter to be tuned o
the recewsr frequency. This is done without
putting a signal on the air. 1n the SEPARATE
position, the T—4XC determines the trangnit
frequency and the R—4, B—4A H-4B or
R—4C deterrmnes the receiving frequeancy
PTQ lamps on the T—4XC and R—4C will both
be an In the RCVR position, the R—4, R—4A,
R—4B or R—4C detarmines both recewving and
transmitting frequencies for transceiving. On
this mode, the T—4XC YFO has no effect
The FTO lamp 10 the T—4XG will not be on

NOTE
When the XTALS switch 15 1n the FF
position  the transmitter freguency 1s
controfled by the crystal regardless of
the position of the TRANSCE| VE switeh

In the XMTR position, the T—4XC determnes
the receiving and transmitbng frequency and
the receiver WFQ has no effect The PTO lamp
in the T—4XC will be on, the PTO lamp in the
R—4C will be off

BF TUNE control Tuones the dnver gnd,
driver plate coils, and the premixer output
cails, The logging scale s calibrated |rom zero
to 10 and is marked to show the approximate
settings for the 160 through 10 mewer Amataur
hends

BAND gwitch Seiects the desired Amateur
hand and switches the RF circujis to the cor
rect tuning freguency range. The freguency
range which may be covered for sach serting of
this control 15 shown an figure 3 2
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Rear Chassis Cantrols and Connectors
{Refar to figure 2 2)

YOX DELAY Controls: Two potentiometers used
ta provide a variable time delay for VOX drop
out. One adjusts dropout time Jor SSB or AM
The other one adjusts relay dropout for CW

VX GAIN Contro| Lsed to adjust the gain of the
VOX amplifier. This control is jndependent ol
the front panel GAIN contral lor maximum
Hexibility.

ANTI VOX GAIN Control: Ad|usts antivox sensiti-
vity and sidatong outfut level

MICROFHOMNE Jack Prowides a connection [or
micrephones with push to-talk switches, Thisisa
3 conductor, 0. 210 diameter connector

KEY Jack Provides a connection lor a key for CW
operation. Normally closed In other modeg the
key bus 15 grounded so that the key can be left
In the open position

Grourd Terminzl Provides 2 connection Jor aarth
grovnd

RTTY Jack When a ground conpection 1s made ta
this jack the carrier oscillator 15 shitted z2pproxi-
mately 500 Hz in the LSE mode and the Ire
quency response ol the transmitter |5 alterad so
that higher |requency zudio tones can be trans
mitied

3--4

CAR QSC Jack: Couples the 5645 WHz carrier
oscillator njection to the B—4C in 558 mode o
phase-lock bath umits In transceive operation

PTQ LAMP Jack Provides control of the FTO Jamp
in R—4C thraugh the T-4XC TRANSCEIVE

switch

INJ Jack. Couples the T—4XC to the freguency
controlling circuits of the R—4, A—4A, R_4B
ar R—4C Receiver 1f transceive operagion 15 used

ANTIVOX Jack: Provicles a connection for antivox
input on recejve and sidetone OUtQUT G transmit

RCVR MLUTE Jack Prowvides a short ¢ireupt o
ground on receive gnd an open circuit on (rans
miT 1o mute the receiver

RCVR ANT Jack Provides a connection lor a
Receiver to the antenna through an Internal
antenna relay.

Fower Connector Provides a conpection o the
AC=3, AC_4, DC_3 or DC—4 Power Supply A
matching connpector s provided on each power
supply

Antenna Connector (SO 239): Provides a connec
tion to the staton anteqnna



b Rotate the MODE gwitch to TUNE Advance
GAIN control to 12 o'cleuk” posttion Quickly
adiust the PLATE control fer a plate current dip
{Note the CAUTION notice in paragraph 3-4)

t. Push 1n on the LOAD control to place the spring
loaded meter swich in the relative output posi-
won With the LOAD control depressed, rotate
the LOAD contrel for maximum celative output
reading Do not advance past the point of max-
mum ouiput. Release LOAD control

d Again pedip the PLATE control for minimum
plate current

¢ Recheck RF tune, adjust shehtly for maxmum
plate current

[ Repeat steps c and d untl no further increase n
output is obtajoed n step ¢ Complete the pro-
usdure with step d

The above procedure sheuld be completed as quick-
I¥ as possible and the MODE gwitch returned to
the 558 position 1t is important that the transmit-
ter be loaded to maximum output gz described
#bove so that proper tank circuit £} is maintained
and proper AGC action 15 obitained The (ransmitter
15 now ready to operte 1n any mode at the fre-
quenty o which 1t was tuned with the excepnon of
the GAIN concrol settiing which vanes with the
mode used

3-7. DIAL CALIBRATION.

Dug to the tolerance hmyts of the various crystals
involved, dial calibration may vary slightly from
band to band. For this reason the Main Tumng dial
calibration may he adjusted as lollows.

a Set receiver to a4 known [requency witlyn an
amateur band such ag a calibrator point

b Ture MAIN TUNING gial of T—4XC (o same
approximite frequency

¢ 3¢t TRANSCEIVE switch t¢ SPOT and MODE
sWwitch to S58

d Carefully tune the T—4XC beat note toward
2ero beat until 2 *canary ™ type sound 15 heapd
Two of three “tweets” per second ndjeate that
the units are ryned to within two or theee cycles
of each other

Lo DRAKE

g Hold main tuning knob statronary and retate the
skiet until the dial reads the comect frequency

3-8. TRANSCEIVE ALIGNMENT FOR USE
WITH R—4, R—4A_and R—-48 ONLY.

The carrier oscillator 1s set at the Factory and unless
you have good reason (o bekeve it (o be off it
would be best to assume 1t to be ou frequency The
carrier oscillatet ¢an be checked for alignment as
deseribed below.

Set the controls as dhrected in table 3-

a Adust (861 m the B—4, R—4A or R-4B ungil
the “canarcy” sound slows down to only 4 few
chimpy o second, and then zero chirps a second
and then all that s heard 15 2 single tone Note:
This adjustmenyt 15 #of made on the R—40 recery
er Connectien of the Carder Oscillator cable
from the T—4XC to the R—4C automatically
phasze locks the frequency of the two units when
transeeiving

b When paing the R—4, R—4A of R 48 with the
T—4XC, ne cable will he connected to the Carrier
Oscillator jack of the T 4XC and the above
adjusement of €61 can be made \f necessary

39. CARRAIER BALANCE ADJUSTMENT.

The Carmner Balance control 15 lactory adjusted and
should require a minimum of resetting under most
conditions The proper setting of this control can
be checked uzing the [ollowing procedure

After tunng up as desenibed above, set the S5IDE-
BAND switch on X, GAIN Fully counterclockwise
and MODE switch to 538 Either close the push-to-
talk line with a short or by plugging a microphone
into the microphone jack and pressing the push-te-
talk switch Tune n the carmer with & eeeiver and
adjust Carrier Balance and CI7 for mimmun S
meter readings

3-10. OFERATION IN VARIOUS MODES.

It the following discussion concerming operailon on

3-5
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Table 3—1 Controf Setrings for Transceve Algnmenr
CONTRAOL OR SWiTCH |R—4, R—4A OR R—4B TEXC
BAMD 1W|tﬁ.h ? '-fl 3 5
EUNCTION Slow AV
MODFE Slow AV( SSB Mode
4 hk t
PASS BAND | 48 withknoba e __
2 o'clock
CALDIO | a’clock -
TRANSCTIVE _— - —— = SPOT
ANTI YOX ! Full Clockw se
| Se1 10 the sadeband thar gives the lowdest
SIDEBAND J6110 e Sdebant tat gves ;
canaty " sound
" Both R—4B, R—4A., R—4 Preselector and T 4XC RF TUNE should be
MPRESELECTOR set to approximacely &5 and botbh adjusted lor be lovdest “canary”
L sound from the speaker i

various modes 11 15 aseumed thae (he T -4XC has
heen tuned up en the desired hand as descrbed in
the tuning procedures above

311 55B OPERATION — VOX AND PTT.

Preact conirals g« fol[ows:

a4 Sydeband Desired sideband (usually lower on BD
snd 40 and upper en 20, 15 and 1M

b Mode swich S55B

c GAIN- Fully counterclockwise

d VOX LAIN' (Rear panel conerol fully clockw)se

2 ANTI VOX (BRear pane| contrall fully connter-
elockwise

| S5 VOX DELAY
range

g VOX/PTT swyth VOX | pylled ou))

iRear pane| congroll mid

The teceiver should be operatyng normally op 1he
sume band except that hé audio GAIN contral
must be yurned all ¢he way down Be sure the
switch on the mperophone is proper|y connected ag

36

gesenibed under msrallation mstrocoons Talk o
the mike at normal wee level; the relay noahe
T 4XC should Jose. Bedoce the VOX GAIN unny|
o pomnt s regched where (he relay drops oun teo
Irequently to (Wit Yoo Then advance (it jugt enough
0 prevent this (Adjost the 55B YOX DELAY
poentiomerer for desired holding nme.) Stop raik-
ing and increase the receiver yudio gain ontrol for
noymal volume and adjust the ANTIVOMN clockwse
just high enowngh to prevent cyiling between frans-
mi1) and receve with the microphone in the nermal
eperahing position Speak into the microphone ynd
simultanecusly advince the GAIN contro| until the
plate current kicks wp geale to approxjmaccly 0135
Amperes Advancing 1the GAIN beyond the poing
where the outpur no longer increases noticeably
will anly increage bavkgroupd noise The push-to-
tilk switch may be depressed ot any time. thus
ovartiding the VOX sysiemn The pransmitter will
remain on and the receiver muted as loug s the
gwitch 1z down If vou do ot desire the VOX o
funchion atall pushin the GAIN congrol knab This
places the PTT/VOX switch n the PTT positm



312 CWOFERATION.

Set coytrols as tollows

-

bnalLL N =T i v o

Sideband Oo X (Jowur]

MODE swtch X UW

GAIN- 120 clock

VOX GAIN. Set whege used oy 55B

W VOX DELAY Fully (W

To provide dn audible tonme when tranmscciving
with 4 station on your fgdnsgntter frequency
th: T 4%C output frequepey v OW mode is
shifted approxgmately 750 He lower than the
controlling WEQ ndicates. Therefore. set (e
contrelling VEO 750 Hz highe than the desiged
transmitting fpequendy

Plug a key into the KEY juck on chassis rear and
leave w key up conditian. |§ an eloetronic keyeg
12 used, (onnect (t for grid Dlock keying |1 the
videtone is to be heatd on transmut, the ano vox
cable must be conpected ds ontlined wnder
mstallation (nstrucgens

Pujl oui the GAIN control knob to plave the
VOX/PTT switch in VOX position To ransmit,
Lose the key Adjust the CW YOX DELAY von
tral [y desired “hojd-n"" rine when the key s
releused

Due 1o dilferept operatintg condinous between
TUNE apd CW the power output may be Jower
i the CW position for a given setting ot the
GAIN control [n CW. with the key dowqp. ad-
vance the GAIN cont o) clockwise just below the
point a1 which e plate current Do Jenge
inereasss Depress the LOAD contof, and adjust
e LOAD contro] Toy Maxmugy 4s read on the
REL OUTPUT Metar

Advance the ANT| VOX control on the rear of
the (hassiz wnol the adetone peacles the desiecd
volumeé

Tlre T-4XC nses dutomdbie transit-receive key-
e This means that it will augomatically drans-
mil when the key is depressed and will remain in
the transmit condition through keying at all
normal speeds. The T 4XC wall return to th
recetve copdition when the kev is relcased for g
briel pericd The telay “hold-in™ time may be
adijusted with the CW VOX DFLAY o4 the rear
panel.
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NOT
Tum €W VOX DELAY conmol fallv
CCW Jor manus] aperation

I 1t manugl transmt-receive wwitclnne i desired. o
4 phone fack may be wdded m the spare’
14 hole on the rear of the T 4XC Canhecta
wite frony this jack fo i 7 ot e ¥ TIGEY?
VOX tubel A foor switel or ather swigching
device muy e connected te this gk When
closed  the relay witl e depieatod regardless of
whether the key s depresse]

3-13. AM OPERATION

The 1 4XC uses conteolled capner sereen modult
tiore ror AM  Tlgs holds the unmodulated carriet
put power to a [uw Watts bot allows up to 200
Watts PEP input on voice peaks

i bur AM operation, set the MODE switch to
X-AM and the SIDEBAND cwatch 1o X

b While talking into the mike at nornal voce level
merease the GAIN control unti] the plate mete
kicks to 015 Amps on peaks. Care should be
tuken not tu ¢xceed this Tevel as there v no
AGC on AM

Il voce contral 5 1o be wsed, the VOX and ANT
VOX centrols should he adjusted as gutlined under
S5B operation 1t push-to-tulk 15 to be employed
and you do not want the YOX (o funcgon at all
the VOX'PTT switch may be plyced in the PTT
pusilion

[he T 4XC output frequenty o AM mode g
shilted 750 Hz jower than the coptrofing PTO
midiviates  Therefore, set the controlling PTG 750
Hz higher than the desiyed transmitting frequency

314, SPOTTIMNG.

I'he SPOT posiion ot the TRANSCEIVE switcl 1y
wsed (o bring e T-4XE to the same frequency us
the recerver whoen separate vontvel is heing psed. In
thys positiog the receiver 15 operative but pot von-
nected to the agtenna The transmitter find] is not
operating bup the fiequency coutrolling stages wre
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o and output wall be heard oo the receiver. On 558
sen Lhe peceiver and the T 4% o the sume SIDE
BAND Bring rhe tpansmiter to phe receivet re-
deeeniey with the Minn Tuning dial. & beat note will
T heard 11 the receiver and its pitpowill decrease
iv 2ere beat i appcached When the [wo gnits ow
newr the same fpeguenss .o Jhirpang saued will be
hewsrd very mech lido 1he sound @l g canary . Wlien
the pweets” ooouar valy 0 few hyhes per sgscond
e rrdosmitie is withim 4 very low oyeles of thy
peciver ITeeueney

On (% wor the receiver qnd the T o4X0 jor CW
operation A buar jyote will be heard as the recbiver
yproaches the T 4XC [requency Thar reque ncies
will he the same » e the pitch dooreases (o zero
beat It will be pecessary po rune the receiver higher
ar lower than this frequency to hear ab andio beat
from vour nsnitter of another stotion on yoLr
requency On Ak tine the T 4XC Tor maximam
5§ mpetpr eeading or sororecerver on CW and vera
heat

315 TRANSCEIVING

When the T O 4XO B el wd conpmeion witly the
R 4. R 4A. R 40 or B aC Recciver. transeoive
aperutinn May be oblamed

NOTE
Only the B 4 R 4A. R 4Bur R 40
Rectivers may B gnployed jor trans
ceiving. Na earliermode] DRAKE recetver
o TrAnsce ver ir ag cessory ar i of any
orher manuticrurer will provide  the
LOTEC T ey Mo Kreguenaics

Whon the T 4X€ w useil, three operating possibi-
tes are availubje and are selectable by means of the
IRANSCFIVE switch on the [ront panet  ay

“rlleyws

4 Wher 1n the SEPARATE position. tne R4
R 44 R 4B or R 4C determines wnly the
recciving |requenty and the T AXC dirremimes
only the transmitting fregleng y

b When  the ROVR posiipn the R-4 R 44
R 4B or R 4C determyres beth transmit and
pELeive |requensies 1o other words, you wil|
pransyew on the [regquengy 1o wiych the B 4,

B 4A R 1Buor R 40 s tunedl.
¢ Whea in the XMTR position, the T« XU dgter-
miges thye transeeive frequency

It s movpnaal ton bl madn o phe rooeiver dnel rdns
mitter to vary slightly with the position o the
franisceive swin I rue 1o the Tact [hat the acoessory
crysiul sockets are more numegons od ere agees
siblean tht B 4 R 44 R dBo1 B 4C it would
be desirable to jse [he teceree Tor rransassing g
[requencies outside the amateur bamly |1 sepanine
receisdp Cransmiitter pperanon 1 desited on such
trequensy pwe  rystols witl by reguired- one ror the
T 4XC ard ¢y oher far the B 4 B 44 R O4B
or B A(

MOLE
Il tpansceiving outside yhe hap bands
to be attcmpted with the R 4 R O4A,
R 4B or R 4 using the T 4XC  the
Ghaept table 2= should be followaed closely
when choosiag crystals 1o avang bl
SPUrTOLY Dy phdrs

Whepn tramsceiving spveral procaunons shanld he
obsrved

o Beosure that the T 4%0 15 properly connevled
e B 4 R 1A R 4Bor B 40 as llustrated
11 [gure 2 4

* Bath recewer and transmicter pysr by sworohed
tiy the same bang.

¢ Be particularly carcntl o siay wihin the vens
fines of thye apateur bapd to he wsed, This s an
casy thing to lorget on |ransceive sineg your
transtibter will be operating or the [requency
op which you are ligtening.

d Notw that BAND switches  sideband wleciors
PRESELECTOR and RF TUNFE canrrols on
tuath the pecgiver and rransmitler muyy Jlways
he properly set wiether frdes¢ive OF sopatate
teceive anyd lransimt [uncnony ard bewmng usei

The chowe of whether or not to transceive when
the opton v availihle 5 largely o matter of opera-
top preference. When operating S5B it has heeome
stundard practice {or all statons in vonfict paobe on
vxactly the sume freguency . Transeeive is very cop-
venient under ghis condition. However when work-
ing an Jdusive 12X station whi b i< aperating onl-



side the Amverican band sepdrdte comree] 15 manda-
tory When operaring 1n o round rahje in which one
or more stabopg difter in treauency hy a lew
hundred cycles, o1 may be prelerable to leave the
frapsmuitter set on the round table frequency and
Lse separate control ol the recciver ro Lollow the
Strays

Om Wt the note that vour 2dr 1y trained (o prefer
differs rom thyt employed by the T—4XC shilted
cgrricr sysiein  transceive may lead You 10 chase
each other up or down the band as each retunes 1o
get the pitch he nkes beparate control solves this
problem

216 OPERATION ON ACCESSORY
FREQUENCIES.

The design of the T-4XC Transmytter will pettipt
operation of the wmt on many frequens es outside
the ham bgnds, suih ay MARS frequencies, ete.
Some frequencies, where spunous oulpurs may
oecur or whepe sufficient outpur cannot be ob-
tained. cannot be used These trequencies ape 2 3
¢ 30 MMz 500 a0 MHz and 10 5 to [ 20 M2

Thiere 15 no oty sta) tor L muter opetation included
i the transmitter. || you plan to use this band. you
need an additiona] crystal in one of the auxiliary
orystal sockets The same 15 true ot the 10 meter
band [rom 28 0 tg 28 5 MHz or above 29 0 MHz
To operare on these frequencies or un any of the
trequencies shown in table 2-1, a crysta] of the fre-
yueney listed i this chart must be added yn one of
the auxilinry sockers prowided (o the T—4XL orn
the R—4 R-4A R—-4B or R—4C Reyver

lh the T—4XC, provision 1s Made tor pluggmg in up
to 4 add;tional crystals for four additional 500 kHz
segments and the XTAL switch on the front pane|
provides for selecting the desired crystals. To tune
up gn such frequencics, set the XTAL switch to the
Lrysta] required, set the BAND switch as indicated
i table -1 and the RF TUMNE contro] as indicated
in fipure 3-7

If ¥ou plan to transcewve, the PRESELECTOR on
the R-4, B—4A R-A4B or R-4f must also be
peaked O the commect lrequency gy indivared on
the preselector chart in the mstruchion book for
these rewevers

DRAKE
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It 1» possible ro obtam output frou the
tranemtter wn the crysta]l freguoncy
rather than tpe desired Trequency if the
RF TUNF vonreol s misgsdjusted  The
settings showp n Figure 3-2 <hould be
checked and closely followed when rup-
1ng o7 any aceessopy frequency

Erom this point on tummg procadure sheuld e
the same as described for vapeus modes of opera-
tien o the HAM band,

ln selecting crystals For operatignr outside ham
kands, table 7] should be Followed carelugy. Use
ol other crysrals may resalt in llegal output on
other  frequencies s well as op the desired
ITequency

3.17. CRYSTAL CONTHOLLED OPERAT|ON

The XTALS switch 1g placed in the fixed trequency
tFF) posainion A crysta) is then placed in the socket
on the front pane] ol the T -4X{ A trunmer capa
mtor Tor fine Fregency adjustmenr iz peovided
This adjustment ¢ap be made chrough the snal)
deeess Lol in the frone panel The ervstal can be
used to contral the frequency of only the T--4XC
or tog Lranseeive operation depending on the setting
ot |he TRANSCEIVE switeh

3-18 CRYSTAL CONTROLLED 558.

4 When crystal controlling the T 4XC directly by
usIing 4 crystal i tlie front pane| crystal socker
the crystal lrequency 15 equa)l te the desired oug-
put frequency ptus 3645 kHz

b If the orystal frequency waleujatey te a4 vajue
daboye |5 MHz but jess than 30 MH2. the second
harmmoenic of the crystal s used, therelore. opder
a crystal of one-half the calculated frequency

¢ Il the crystal frequency calcufates to a vajue
above 30 MHz, the third harmonic of the crystal
15 uged; therelore, order o crysta] of ene-thyrd the
cajculated lreguensy

319, CRYSTAL CONTROLLED CW.
To obtain €W operahon with tre T-4XC Trans

myerey The 5645 kHz oscillator 15 shafted up in

a-9
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frequency approximately 750 Hz Therefore to
operile crystal vontrolled eithor by crvstal contral
ling the transmitter or B—4, E—4A or R—4B
Receiver the crystal psed muse be approximanély
TO0 Hz lower i frequency thae that used for S5B
crystal controlled operation Lo most cases such as
noviee operaaon this is not smportant, Bot il exact
frequency eperatiop 5 wayeed  this shife m tre
quency must be tiken mto account This can be
done by usmmg 5645 + 1 instead of 5645 kHz jsed
n the above S5B caloulations

Fine trequency gdjustment cap be made by the
trinmer capacitoe scmss the orystul socket acce-
sible througk the front panel Al further qune up is
exactly the sarme as deseribed earljer under Tupe
Up paragraph 34

I wsed on the noviee bands witl orystal contral,
inaximym legal inplt power 15 75 Watts which
occurs when the Plate Meter reads 0 115 amps. Ta
realize the most uselul culpul under Thewe cond
hats readjustment ol the Byas tontrol on the
Power Supply 1s suggested Faollow the Bias Adpst-
ment procedurs paragraph 3 3 but upder step h
st bias tor minimuom remdable plate comrent. 10 the
transmitter 1s used both on novice band and by
dnother operator ot 556 or AM  the bias must be
readjusted to its former value betore such operation
15 altempled.

Tovload the traupsptier for hovice Operaion, preyel
centrels as described under paragriaph 3-4 Tune Up
Turn the MODE switch 10 TUNLC and advargce
GAIN for a wery shght sporeuse in plale currept
Tune BRE TUNF ror a peak in plate current. being
carcful not (o exceed 0115 amps.and quickly e
PLATE control for 4 dip o plate currenl [urp
GAIN cortrod fully Jockwise and adjut LOAD
conirol unhl plate dip occurs at O 115 amps It
plate current dip 5 higher than this when LOADR
congrol is set to 0 redueve the GAIN (o plute read
ing of G115 Turn MODE switch to X-CW and cet
GAIN contro! Tor o plate current ol 0 115

320 CPERATION WITH A LINEAR
AMPLIFIER.

The B L Drake Mode] L—4B Litear Amplifice way
desrgped (o meich the T—4 X Transmriger 1y ap-
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pearance ond drve reguicomiches 0 n the maxy
mum legal input power The L--4B otfers vontinu-
aus 2000 Watts PEP 858, and 1000 Warts O an
CW AM und RTTY operation covering the ham
bands 50 thropgh 0 meters Froguendies beeween
3 5 to 30 MHr other than ham hands may also be
wovered with some retunmg ol the gnput canls m
the L 4B

The T-4XC Transmtter has sufticient oglpuy
power 1o drive mast hnear amphhers. & toode type
prounded grid Jinear wil]l usually present y satisfac-
tory load Capproximately 50 Ohme) for the 1- 4XC

If youtr hrneay 18 ot the grounded cathoede type witly
high input impedance, 1t will be necessary to install
4 teststive pud between the transmitter and the
Limear that will present the groper impedanye, Such
4 pad ot be made of pon-induactive resistors and
must have adequate power handling capacity to
present rly heing destroyed when the transngitier s
turped on

Antrnna  switclung  should be accemphshed us
shawn i tee -5 Many linear amplifiers such as
the Drake L—4R have these relays bujltn

Belore operating the T 4XL with a himear ampl
fier. the insgruction manual of the lincar should be
consulted The instractions contained here are of
necessity, generalized and precedence whouly be
giver to any specific precautions in the instructtons
acotpanying the linear amplifier sinee it is im
prebable that these could lead 1o any danger to the
exciter

I lpad the trapsmatter into o hinedr, preset the
toytrols as follows:

i RF TUNE Desired band

h Srdebund Lower {L3B1

¢ GAIN Counterclockwise

d BAND swytch Desired band
¢ LOAD Zero

Turn MODE switch 10 TLINE and advance GAIN
control until plate Meter moves up scale shghtly
from idling current Peak RF TUNE. being carelug
not o exceed 0130 amps plate corrent and tune
PLATE contral tor dipin plule curreny Set LOAD

-1
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contral as indicated e accompanying table Redip
PLATIE contial and punc lgwar as descpbed im the
L

2o BT sttt Ions

b Reter o figure 34 The second method of gener-

ating a RTTY signal cmploys rhe use of apdio
oseillators 1o eenepapz AFSK Whea the audio

'!‘F.l

321 RTTY OPERAT|ON.

Two methods of RTTY operation are possihle winh
the T 4XC as deseribed below

A

Ay approonpate shitt clecgge can b coinnected jo

will shift the came; oscillaton when e transmit-
ter 15 i1 the LSB mode Therefore if this wmethad
af RTTY 15 used the tmnsmtter must be used in
the L5B mode T onog forger o remewe the
short ar the RTTY SHIFT sack when retutning
1o S5B wuice aperation

When jranscenving w"b dun R 4C Recenver with
i { ]

m

nght side of the PTO ay vewed from the tront
Pl

Ong cxample ot wch a shitt virewir 1s shown g
trgure 3-3. The capacitor values qe based on
BsO Hy <hilt and thos smaller values will be
needed for narrow shift The value of RX should
be selecited to limygr the curcent through the
1270 slaft diede to ahogur 1 mA

-1z

the C -4 to accomplish all Judia switching. How-
evep, 4l & phaone patch ofher than rhe one in ihe
C—4 is ysed, an additional audio connechgn may
be desiced A 1/4 meh phono jack can be installen
in the “spare” 1/4 mch bole on the rear paney ot
the T—4XC A piece of shiclded gudio cable may be
used between this jack gnd the M€ jack to make
the parajle] apdro cennection The “ring’ of the
mitephone plug is the apndio conygenon
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CHAPTER 1V
THEORY OF OPERATION

4-1. GENERAL.

Reter (o the hlock diagram figure 4-1 and che
wechematic diagtam Mgope 54 Lo che following dis-
cussion The SSB signal tranwnitted by the T-4XC
15 the rtesuli of mixing 3 sepurale pscillators and
the audio signals from che nuke, [he S5B -ignal s
used o5 the basic examply for this distussinon The
differences vruployed in generagmg an AM or CW
cigral are explaned where chey dre pertinent

47, SIDEBAND GEMERATION AND RF
CIRCUITS

The signdl on single sideband begins moa ctysial
controlled oscillator Q2 ruening a1 5645 kHz on
bends  Eitut g

i BT ju Lo goa fo

For push to-lalk operanin  the neguove hius on
VI0B is shoried (o ground chos causing the lube
to conduct and close the retay and hold 100 oas
long as the push-totalk switch 1k Jdosed  The
VOX/PFT 1 switch disables the YOX ot andd
allows only PTIT comtrel by shorning the aundio
apphed to the VOX amplifier

Retirming o the balanced modulator, the audio
4l 5645 kHz RE ipputs combme to prodpee 4n
ontpul of double sidchand syppressed carrier This
i amplified 1heough Y2 ano, after impedanee
transformation 1n T2, is applicd (o cither the ppper
or lower crysial filter where the undesired sidehand
15 [iltered out The resulting S5B signal o fuod
through T3 (o the mixer sgage V3 The secondd in-
st £ 15 My uppligd by the peeinpxet

SEAEL

43 VOX CIRCUIT.

Audio 1s also led o the VOX amplities, V1A and
Y104 Lheoogh the VOX GAIN Adjust conigel R77
The putput from ¥ 10A is rectificd and thussupplies
positive DC voltage which is applicd (o the grid of
the relay couprel tabe VI10B, causing 1L t0 conduet
dind clgse the iransmie relay. Audio volrage Mmem
ihe recerver reaches the transmuprer ¢hrough the
antivox cable and is rectified by CR13 and CR14
The resulping negative roltage 1s applied to the grid
of VIOB. 5o thar audio from che speake picked up
by the mike will not cause che relay o close

I

combined and the differsnce is taken lrem the
plate through T4 and 15 and lod lo the mixer V2
Nole that when the T 4XC w being oeed (o trans.
cerve, lhe recenter may also be wsed as the
feequeney congpol with the njection vollage being
supplied from the recciver or of desired. che
T—4XC may supply the mjecoon volgage thiough
the saine cable to contral the receiver

Returmng (o the muxer, ¥ 3, a 5445 kHz 53B signal
15 supplied to the conirol grid [romy che filter, and
high Yrequency mjectiop from 15 to the same
grid The plate of this qabe is tgned to he dil-
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lerence of these twao signats by Té b then goes to
the driver stage ¥4 where ¢ 10 amplified and
applied to the parillet grids ot the 6IB6A’S, V5 and
Y& through che tuned circwit of T7 These (ubes
serve as linear aroplifiers and rase the signat 1o a
suitable power level for the cransmissian The our-
put is marched 1o a 52 Ohm toad hy means of ¢he
prietwork consistng of 83, Lo, L7 and C90

4.5 MISCELLANEQLUS CIRCULTS.

The two njeepon frequensy transtormers, T4 and
TS, anit che 1wo driver transformers To and T7,
are ali permeability tuned by ¢he RF TUNE con-
trol which positions their slugs mnosuch a magner
that the correct relationship begweep injection and
output freguency is mmaintamed. The mjection
frequency s always $645 kHz higher than the
trangmitted frequency.

tn order to minimize flacopprg m the fnat stage,
if too much signal 1= prowided by the driver, @
transmiring AGC croupe 8 molyded. At the (st
trace of over-dpve, gnid cummeng witt he drawn
which produces s volrage drop across R37 The

W = ik

capnecled as an BRF ougput meter This oot
samples (he ourput voltage ot the anpenne and
rectifies 1.

in (he CW maode, the 5645 kHz ascillator 1s shypted
shightty 1 order to put the carmer wighin the pass-
bamit of 1he “lower™ crysial tilter A DC volrage 15
applied (g the balanced medubatar, thue un
talancing it. The amount of DC volrage and thus
the amount of RF puiput 15 degermned by the
setting ol the GAIN cantrol. The signal then pro-
ceeds throygh the unit as p does on 38B Grid
block keying of the muxer V3 and driver ¥4 is
used The sidegone ascillagor utilizes che first audio
stage ¥9 az a phase shift oscillator to produce an
audio signat for monoting When the key s down
this signat s fed (o the recerver audio gutpur trans
former through the anpvox czble using VoI and
V7 as amplifiers Whep the key 15 up CR LS shorr
this signat 1o ground due 1o the face that keying 15
also applied 1o 1. To tpp the ransmnfreceive relay
instantly when the key is closed, a pulse generared
by CRE6 and Cit5 s applied to the grid of The
telay conerob tube V0D, During keying the refay
will remain n the rapsiit position since keyed

iif[w%w% ; ir vD; Evstem.

O e e #y

The meger of the T—4XC normally reads EFna
amphifier plage current bt s connected n the

cathode cirenit of these fubes. Whep the load con-
trol on ¢he frone panel 15 depressed the meter s

e ID Y

gereen modulaged AN Nafc
does not function when the gransmitter is on AM
vOX and push-to-talk Funcrions are identicat on
AM wih those described fot S5B.
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CHAPTER V
MAINTENANCE

51 SERVICE DATA

We wyll check and abgr your transmitior of the
lactory for a4 nominal lee 0 v has net been
tumnpered with  Trunsportation  hacees are exra
Any necessary tepidts will be made on g ghme and
malerial basis Please write o call the (actory tor
authaorization before peturning your transmitter tot
abgnment o serviee  Addpeges your request for
authopiration (o

E L Druke Company

540 Rachard Street

My misbytg, Chijo 45342

ATTN Cuscamer Service Department

(Arca Code 5133 Bo6-3211
L ole-A-Phone Service after
1630 Hours FS T

Telex Na 288017

I lephane

WARNING

Exireme caution should he  exercosed
when the top apgd bottom covers arc g
moved High voltage is present at several
points which can ciuse a lethial electrical
shock  Reparrg and adjustments should
be made only by o gqualifiad electronics
teehrician Disconneet the Power Supply
trom the T--4XC before removing the
LoV

52 TOPCOVER REMOVAL.

a BRemove the 3 top surews on each spde of the
T 4XC

b Remose cover by first pulhng up on the rear and
then on the tront ol the cabinet

5-2. BOTTOM COVER REMOVAL.

a Remove the & hottom sorews lom the sydes ol
the T 4X(
b Litt the | 4X0 chawsys aul ot botemm caover

b4 TLBE REPLACEMENT.

Ir general, most roubls m radio equipment of
gool design is due o the failure of tubes, The
kest method at findipg detecrve tubes is by dipeer
substiputraon It s hest not to rely too hpavily on
tube checkers Tne T-4%C has been desiprod so
that, with the exeepoion of ¥4 ¥5 and Vo, tubes
can be replaced wilhout need tor realignment
When V5 and Vb are replaced [be final nplifice
secton shoutd always he peutralized 5See pors-
graph 510 uynder alignnyene instructions, 1t W5
and VO are replaced witiy o different brapd than
originally supplied, 1t wyll br necessary [ocalign
the driver plate circuns See paragraph & 7 undur
alignment instpuctions. |f ¥4 is replaced with the
same brapnd no realignment o neeessary The
T—4XC 15 shipped with matched pairs o fJRGA
tubes. Matched pairs of 61B6A ubes are avalable
trom the Jactory at & momanal cost To replace the
BIBaA tubes, it will be necessary to remove anly
the tap ot the tinagl amplitier cage. This can be
accomplished by penjoving the iopwepd and rear
Jheet metal serews holding the top to the cage and
then Liting the top our of the two side ips To
replace the cige. simply reverse Hw provess  Be
sure that the parasitic suppressors do nol shorg 1.
the cage Contact R L Drake Customer Service
Department for prices and opdenng informabiog 1o
replace tybes or other coinpanents.

&8, TROUBLE-SHOOTING.

Caretul conssdepalion has beep Srven o thse desipn
al the 1 4XC 1o keep the maintenan, e prablens
to a anmimum. However 1t s guite possible that
sotne problem wil arise which cannog be cured by
tupe substipution 10 this oceurs, we spgeesr that
vou ejther terurn your unit to woup dealer ar
write dipectly 1o our Custormner Scrvice Departnient
describiag your problem in detail Inelude full in-
tormalion caneepring axiernal conpections, (on
trol settings, tubes substituted cte Do nop retyrn
equipment ro the fgctory without prior anthori-
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sabion Always nclude the senal number of the
unit when requesting service information

In case of malluncyon, first check power supply
fuse on the AC -4 or DC_4 and Nlament fuse in
the T 4XC for continuy The vollage and re-
sistance <harts, tableg 5-1 and -2, should be valu-
able n igolaying mungr problems However, no
attempt should be made g0 service the T-4XC un-
lesg you are theroughly familiar with electronic
circunery and servicing technique Care should be
taken pat to disturb the lead dress in the T-4XC
siice severa] circuits ape quite eritical in thig pegard

56. TEST EQUIPMENT.

Alignment of the T —4XC wy| pequiee the Mallow,hg
equiprmeant

a An 11 megohm VTVM with RF probe.

h. A 52 Ohm dummy load of suflicient power
handlypg capacity {Heathkit Cantenna)

¢ The T-4XC has a buiit-in RF output indicator
which can be uged However, an external indi-
cator would be much more onvenient

d A 126 MHz crvsta] for R_4, R-4A, R-4B or
B_4C apd T 4XC i | B — 3.0 MHZ range 15 to
be ahigned.

CAUTION
Do not attempt (0 operate the trans-
mitter withous copnecting it 10 a dummy
load o serious damage may resuls.

7. ALIGNMENT FROCEDURES

Ceppmn T 4XC Transmitiers have 1he slugs (o cols
T4, TS T6 and T7 ¢oler coded at assembly Make
sute that the slugs are adjusted exgctly 0 the dp-
meansions shown for the vanous ¢olor ¢ades in the
procedures authned below,

5.8. RF AND MIXER STAGES.

a Set the RF TUNE knob to s ¢lockwise stop
Measure 1he expoged portion of the slugs abpve
the coil formg on T4. T3, Th, and T7. They
shonld meagure. 9/16" with no dor or white dot;
19/32" with yellow dot, 39/64" with red dot

b Set RF TUNE congrol to counterclockwise stop
and set the pointer to zero by shipping i on the
shary

52

¢ RO meter alignmens

1 Adjast RF TUNE conrrol ungil: sligs with po
dot or whyte doet are even with top of coil,
yellow dot measure 1/327 above cayl, red dot
measure 364" ahove conl.

. Set rhe transmitter frequency tiy 3 700 MIlz

. Tune apd load the transmitter wythout moving

the RF TUNE control. 1t the transoicter
loads to over 200 mA plate cuprent. peduce
1he plate current 1o 200 mA by tupning dewn
the GAIN control.

4 Reper o figure 5-3 With the plate corrent ag
200 mA o less, tune the two 35 MHz RE
triminerg for maximum plate current The RY
trimmers are 10 the two columns nearest the
rear of the chassis, along the left side. If the
plate current exceedy 200 mA, reduce 1t by
turning down the GAIN control.

5 Detune T35 by touching the rotor contact ol
S5—4B (the second band switch wafey from thie
front) with « screw driver with an IN-
SULATED HAMDLE and tunge the Tront 3 5
MH? imection tnmmer for maxymum plare
CurTeny.

Tad bod

WARNING
The rotor of 3 4A 15 connccred to 250
Woltst Use extreme cautton.

& Detune T4 by touchyng the screw dnver o
the rotor contact ol S-4A {the ont band
switch wafer) and tune the rear injection
trimmers fop maximom plate current Always
keep the phte current helow 200 mA with
the GAIM conirol

d. Far the different bands repeat 3 through & above
ustng the settings gven below:

SLUG DIMENSIONS
ABOVE TOP OF CDIL
Band VFD [ While or no dat | Yeliow e N
1.0 7 200 36" 7327 | 157647
140 | 14200 11/32" 38" | as/64”
21.0 | 21 500 216" | 157327 ] 314647
28.5 | 24900 31/64" 33/pd” [ 17)32°



¢ On 160 meters wdjust the RF TUNE conirol so
that the slugs with no dot or with white doy are
3432" helow the [op of 1he cojl form, yellow dot
1/16" helaw, red dop 3/64"7 below A 12.6 MHz
irystal is needed in the T-4XC for this adjust-
ment with the ¥FO set to 300 €[.8 MH)

B9 CARRIER QSCILLATOR, FILTER MATCH
AND BALANCED MODULATOR.

a Follow the regular tune-up procedurs on any
ham band Turn MODE switch 10 §8B, rolate
GAIN full CCW and connect push-to-talk line te
ground at the mike jack

b Rojate Carner Balance control on top of chassis
ful CCw

¢ Switeh Sdeband switch to upper sideband apd
adjus) Ch for 0 | amps of plate curment. Tune
T4, T2 and T3 for maxymum plate cuprent

d Depresg the LOADR contrel so that relagye out
put is measured on the meter and adjust C6 so
that when swilching besween upper and lower
stdeband. the relative outputs are equal or un-
readable. On, f an accurate counter 1§ available,
connect 1t to the CAR OSC jack on the rear
panel and adjust €6 for exact]y 5645 kHez.

e Rebalance camer ag descnibed in paragraph 3-9

510. NEUTRALIZ!NG FINAL AMPLIFIERS,

a Set BAND switch to 28.5 and Myn Tuming dial
to 200, Follow standard june-up procedure
while pading into 52 Ohm dummy load.

b Depress LOAD control t0 read relative ougput
Note meter reading, then back off GAIN conjrol
until appraximajely 2/3 of maximum puiput s
obtiined Release LOAD control

« Very carefully adjusi PLATE control 50 [hat
you are exactly on the dip in plate current. De-
press LOAD contpal. Observe reading. Tune

DRAKE

plate capacitor clockwise shghlly to see  f therc
is a rise n relative output. Return to exact plage
current dip and again depress LOAD control and
tune plate capacitor counterclockwise slightly,
looking for a nse in outpur meter indication,

d If there was little Or no rise in cutput In either
direction, the transmitter « properly neutralized
1f the output did rise on either side of 1he plage
currentt dip, neuwrralization is necessary  Adjust
Cod n small gjops. repeat steps a through ¢ after
gach adjustment until maximum ouiput and
plate current dip eXactly comneide, tThe adjust-
mmeng screw for C64 |5 accessible m the power
amph fer compattment beneath the chiassis Note.
e an wngulated scpew dover as B+ s connected
to the roterof Cad §

5-11. CRYSTAL OSCiLLATOR CHECK.

a In order to tell whether or not the crystal
aszcillator s operatyye on a particular crysta)
the T-4XC, s locale the 6ETT premixer VR
apd remporunly short 1he cathede tpin 3) to
ground

b Measure the voltage on the gnd tpin 2 with the
DC probe of an 11 megohm ¥YTYM thiough a |
megohm series resistor on end ol probe.

¢ [ 1he ascillator w operating properly, a negagve
valtage of several Volrg will be ghsepved

5-12. VFO ADJUSTMENT.

Fhe permeability tuped VFO wag carefully adjusted
at the factory and should require no further align
ment. |f it does not appear to track frem one end
of its range te |he other, 1t should be returned to
our plan] for pealignment. Maximum cahbration
error 5 | kHz when calibrated to the neapest |00
kHz point.
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Tabte 5—1 Resisrance Chare
TUEE T PIN NUMBER ]

| BEE | Tvee 1 | 2 1 a3 1 [ s 6 7 .
Vi [12AX7A[ 230K "22Mezi O Fil ¢ | o | 12K ]| 3K  Fi
V> 10BA6 | IMee. 0 O Fl | 68K | 55K | o J
“V3  oALUGA| 450k 0 Rl Fl 60K | 73K |

V4 12BYTA| e 97K 0 Fil 0 NC | 55K 20K 0

VS eIBAA | 65K 30K e 0 Fil | 30K [ 68K 0
Ve | #JBeA | 65K 30K ' e | FI Fil | 30K | 68K O o0

VT | GALGA| 22 Meg| = . Fil 9 | 3K | 0K | = |
VR | GEIT s | 330K | o= 0 Ful 0 5K | 76 K 0

Vo | 12AX7Al 430K | | Meg| O Fil Fil | 300K |S00K | 3.3K 0

Vi0 | okv7 T TODK [13Meg| 820 | Fil | Fil | IS5K| | Meg [90Ohm| 0
NOTES

I All measurements were made Irom ground wirh transmitter connected to AC 4 Power Supply
and with power supply discounected lrom AC line

all fully cleckwise, The position of other voutrols is unimpottant

Tahle 5=2. Voitape Charr

Y Controls were szt as follows: BAND 70, MODE-TUNE GAIN.VOX, and ANTI VOX conircls

TUSE PIN NUMBER o

| BEE | Tvpe 1 2 3 4 5 6 7 8 9
vl [12ax7al Hio o 1 0 126% | 0O 0 62 | 60 —
va |I17BA6 | DO 0 0 126* | 240 | 95 23

V3 | 6AUGA| -3 | 0 | 63* [ 12.6% | 240 | 140 [ 2.2

va |10BY'A| 0 | -28 | 0 | t2e*| o | NC [ 235 | 150 | ©
VS | 6IB6A | 250 —60) 8 0 53¢ | -60 | 250 0 3
Ve | 6IB6A | 350 | -60 | & | 63% [ 126 -0 | 20 | 0 | 3
V7 | 6AUbA| O 0 6 3% 0 50 130 | 1.7
v | 6E)7 | 25 | 0 26 0 63" 0 250 | 100 0
vo | 12aX7a] 95 | -8 0 0.3% | 63* | 138 0 |1 0
VIO | 6EVT 105 | 6 [ 13 | o3 | (2e*| (70 | -1 | -66 | NC_|

NOTFS

I All measurements were made from groand with an || megohm VTVM

Y Uint was tared ynte dinnmy load on 48 meters as described m TUNING PROCEDRDURE GAIN
ool was teduced to minimum and MODE switch lefi on TUNF
T AC- 4 Power Supply was used

An * indicutes, AC voltape



Tabte 5=3 TFube and Sermiconductor Complement
© REF
DES MUMBER L —— FUNCTION
Vi 12AX74  t  AGC Amp. VOX Amplifier
V2 12BAG ['E.:ﬁ.lr;p]_iﬁ_ﬂr !
W3 HA LKA ".i‘ Mixer '
v4 “1 TaEvIAT T Daver
- T T
Vi b ﬂB_(‘iﬁ ] __L Power Ampltier
Y7 aAlleA AM Modulator
Vi tEJT 'F‘rc_mmcr
Ve 12AXTA MIC A.onS;dﬂnnc Oscillator '
vi0 GEVT VOX )
Ql T INSYSN Source Followers
: INSI53 | Caerier Oscillator
04 2M4125 E?'!':T?Earrmr Onweillator Shaft
Qs IN3858 VFO Burl'u-r“ T
Qo | 2n5950 VFO i
o7 © 2N3394 Crystal Oscillator -
CR1 Z-13B Voliage Repulapor T
CR2 I N4 148 ETTY FCd_ﬂier Oscyllator Shyft
CR3 I N4 148 RTTY Cuaprer Osciliator Shyit
R4 B5GS Carrier Qucitlator Keying
CRS 6 7 & | INS4l | Baanced Modularoy |
r CR9. 10 INd 148 Envelope Feedback Detectors
CRI11I 12,20 IN4 148 Output Meter Girouil
CR13 14,16 M4 148 VOX & AntrYOX Bectiniers
CR15 I™4 148 Sidetone Kever
CRI7? | IN4 I4E ) Trigger
—(_ RIS o tN714 Valtage Regulator
CRIY BSGs " Spot Level tsolation

h-5





















DRAK

RET w50 (] ORANGL
F Y=L > Bsely D2 L
PRATY, BIGYa |
]. _Ci
-1}
RED = LLLE S T E
Afer o
SRV a3 125 fo i
' Law
i [ruow | 4 5 i f
1 I
'I E 0 T
BLW‘E{H
CREEN
GREY
4
Al WPl
1 hiw Oy Bsgh  ¢8F - OLACK:
T |00 mig Ce L DmrO
= 01| T4 wo Wit E
= BN
SAWUE B
Lz FOR 10 WAL e
1224 W 2 ASE SLD BLG FDR a0 vAS
5040 Nr 4.4 .
TG
I WD et
[ I P Boacx
- = | RED
ot
»OTE

FOE 240 L OPEERTRN CPISOWALET
WIEFS MAREFD — Y—«—— AND
COMRECT - - - —— AN EXATRA TERMINAL
s FEDWOLT rOR  (DRNECTION O

MODEL AC-4

POWER SUPPLY

L1

L ey
1-112 rrE

=

= =

=
)

[a

b B [-
-

AL CONRMECTIAS Shlkb

]
e

RO SOLAER TERMINGL S| DF

0,

=]
=

h

1= [ =
%1
£x
B

MODE, DC-4

POWER SUFPY

moaaed G frepucmom Caepy
mELBLR g ma

Fiqure 5—5 Power Supply Schematic Dragrams

5-10



