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SECTION 1

GENERAL INFORMATION

1-1. SCOPE.

This technical manual describes a rffote control system for a transmitter.
The system consists of a Model RTMU- ’{F Slgﬁal Data Converter-Storer, a Model
RTTD-5 Transmitter Decoder and connecting cabling. This remote control pack-

age is often shipped as an accessory to be added to an existing transmitter or,

as in some cases, added to the transmitter in the factory.

1-2, PURPOSE OF EQUIPMENT.

The remote control system gives the transmitter the capability of being tuned,
loaded and operated from a remote control source by existing teletype communi-
cation linkages. Teletype codes (see table 1-2) sent from the remote control
site, contain frequency determining codes to set the frequency control.unit in the
exciter, to control the transmitter high voltage and to adjust carrier suppression.
A readback system furnishes essential data back to the remote operator in tele-
type codes (sge table 1-4); frequeﬁcy settings are read back, including settings
of the high voiﬁage and carrier suppression controls, transmitter "tuning/ready/
fault" status, H.V. overload alarm and various other data required to monitor the
tradsmitter. Included in the data are checks to ascertain that the transmitter
has been set properly for a remote tuning or if it is on manual override for a

local tuning.

1-3. DESCRIPTION OF EQUIPMENT.
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RTMU and moves transmitter controls accordingly. Included iﬁ this circuitry
is a signal exchange bétween the code processing equipment and the transmitter
automatic tuning section to ascertain proper sequencing between the two. The
RITD also contains the readback scanning and transmission section. This unit
has a self—congained power supply.

TABLE 1-1. TECHNICAL SPECIFICATIONS

ut: S-bit codec in 7. 42 serial teletype tranc-
mission pattern. Works from a 20ma/%g /60ma
neutral or polar teletype current 1 at 45

baud speed.

Readback code output: 5-bit codes in serial teletype wet (mercury)
contact keying from polar relay. Codes in
5-level up to 8-level* transmission pattern
with 45 baud speed.

Power supply requirements: 115/230 vac, 50/60 cps, single phase. (::E::j)
watts average consumption during tuning cycle.

% In 6-, 7-, or 8-level transmission, code is contained in first 5 bits.
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TABLE 1-3. REMOTE TUNING INPUT CODES, EQUIPMENT SELECTION

"EQUIPMENT SELECTED 5-BIT CODE CCIT CHARACTERS
C A 10101 Y
B 10110 F
RTMU { c 11010 ° J
D 11001 W
) E 10011 B
1 ‘00010 Carriage
' Return
2 01010 R
3 01100 1
. 4 01000 - Line Feed
RTTDﬁ 5 00100 © Space
6 ‘ 01101 P
7 00101 H
8 00011 | 0
9 00111 ' M
\‘ 10 01011 G

—~—
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SECTION 2

INSTALLATION

(To be supplied)
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SECTION 3

OPERATOR'S SECTION

3-1.  INTRODUCTION.

For remote control,of the transmitter, a teletype code generator and a
readback indicator (Wé;king from teletype codes) are required at the remote control
site. Tables 1-2 and 1-3 list the necessary teletype codes for transmitter con-
trol. Table 1-4 lists readback codes generated ffom the transmitter. A
specially designed code generator (programmer) may be used for transmitter con-
trol, with the control board keys marked to match transmitter controls; or a
standard CCIT teletype code generator may be used, referring to tables 1-2 and 1-3
for corresponding keyboard letters. InAthe same‘manner, a readback indicator
with displays and marking appropriate for the transmitter may be used or standard

CCIT teletype, receiving equipment can be employed, referring to figure S:l/énd

N
4

tables 5{{/ through 5‘7’55f Generally, the specifically designed prcgrammers and
readback indicators are used in normal operation of the transmitter, fcr the sake of
direct reading_and expediency; teletype equipment is used mainly for testing

and checking the transmitter at the transmitter site.

3-2. FUNCTIONAL OPERATION,

Refer to figure 1-2. Equipment added to the transmitter (to give,%t the
/

. AR

remote-tuning capability) is shown in heavy lines. The RIMU-41C Sfﬁgal Data
\‘/’

Converter-Storer accepts teletype tuning codes from the remote contrel site and

stores them momentarily ungéﬂ the "E" code (ending the message) arrives. The
, \Y

codes are then drawn out of the memory, one-by-one, and into the RTTD-5
Transmitter Dec?J%r. As each code 1s drawn out, the RTTID sends a positioning
signal to a trasmitter control and the control moves to the prescribed

-position. When all the controls have been positioned, automatic tuning occurs in

r as for local

(D

the transmitter linecar power amplifier section in the same mann

automatic tuning. A transmitter selector code at the beginning of the message



‘59*’%0,\,

enables an array of up to 50 transmitters to operate from one teletype line.

Specifically, the remote codes select a transmitter, set up the frequency,

i)

carrier suppression, and high voltage switching. Frequency codes are for the

. o Lewthlaas
10 MHz, 1 MHz, 100 KHz, 10 KHz, 1 KHz and 0.1 KHz @gﬁponents in the 2.000 to
32.000 MHz frequency desired; the code; act to move these selector switches on

the CHGR unit in order to initiate automatic tuning of the power amplifier. The
carrier suppression code acts to position the CMRA CARRIER SUPPRESSION selector
switch; The BV (high voltage) on/off code acts ﬁo ensure that the high voltage
is set properly to cut in at the proper tune/operate point in the automatic
.tuning.

The RTTD unit also functions as a control readback scanner and transmltter.

The readback section specifically reads out the six frequency componenég pettings
on the CHGR, the H.V. on/off condition from the H.V. and main power re ys on
TCP Linear Amplifier Cont;ol Panel, and the setting of the CMRA CARﬁIER SUPPRES-
SION switch. Included in the readback is transmitter tuning status, an H.V.
overload warn;ng and information t6 ensure that the transmitter is properly pre-
'pared for a remote tuning. A tuning/ ready/ fault signal apprizes the remote
operator of the progress (or status) cf the remote tuning phLase occuring in the
transmitter.‘ When the "ready'" signal is received, another remote tuning message may
be sent; the "tuning" signal indicates that the message will not be accepted.
The "fault" sigﬁal indicates that the automatic tuning has failed to synchronize
‘with the CHGR l—gc standard and a re-cycling of the tuning phase is necessary.'
The H.V. overload’wain%?g indicates that an overload trip has occurred. fA%

edu1pment selected" ¢Jnal indicates to the remote operator that the trQ&ggltthr
selector code has openad the memory input of the selected transmitter ané/fhat the
succeeding ccdes will be stored. A remote/local signal indicates tke position
.of the RTTD REMOTE/LOCAL front panel switch; if the switch is in LOCAL position,

a remote tuning is not pessible. Likewise, a "memory power" on/off signal indicates

whether or not the RTMU memory is receiving power and able to accept the message.



Readback is a continuous cycling of teletype codes.

.3-3. REMOTE CONTROL PROCEDURE.

a. GENERAL - A local presefting of certain controls on the transmitter front
paﬁel is necessary in order that a remgte tuning can take place. Preset controls
per tables 3-1 and 3-2. At this time, it is determined what mode (SSB, ISB, etc.)
is to ﬁe used. This mode should be ?paed so that the remote operator can make
the appropriate CARRIER SUPPRESSION{%%?Lstment in the tuning message to follow.
After the controls are presef;the remote operator should (a) scan the readback
indicator to‘check the presegf/frequency and carrier suppression settings and (b)
’check the "remote/local" and "memory power on/off" signals; these signals should
read "remote" and "on" respectively. When it is determined that a new frequency
and/ér.carrier suppression point is required, the tuning message may be sent. The
readback indicator may thén be used again to ascertain that the controls have
positioned as programmed. ' A more specific procedure is described in the following
paragraph.

b. TUNING beCEDURE - Refer to tables 1-2 and 1-3. Each message to a transmitter
must include the fwo "transmitter selector" codes for that transmitter. The RTMU
unit is wired to accept a specific pair of codes (A-E letter and 1-10 numeral).
Follow these two with a pair of codes té select and position each control, using

the "character reception " order shown in table 1-2. An "addressal function" code

selects the control; an "

action function" positions it. -
NOTE
It is not necessary to send all the codes
in table 1-2; the message need only include
those controls that require changing.
The CARRIER SUPPRESSION code pair should be appropriate for the transmissfon
mode (see table 3-3). If the H.V. readback indicates "off"

‘code pair as the last control code. Then end the message with the "transmitter

tune" code (teletype E); this initiates the transfer of codes from the RTMU memory



into the Decoder.

If, at any time, an error is made in the message, (before the "transmitter
tune' code is seﬁt) existing codes stored in the RIMU memory may be cleared out
by sending the '"clear" code and a corrected message started without first sending
- the transmitter selector codes again. ,(However, since the control code storage

capacity for the RIMU memory is for 15 pairs, an error can usually be corrected
by simply including the corrected pair of codes anywhere in the message.

c. SAMPLE TUNLNG - The foilowing procedure 1is for an example in which it is
necessary to re-tune transmitter "Al" (preset for 4-channel ISB) to 53.6251 Mz
gith a carriér suppréssion of 30 db. Readback is indicating 19.5436 Mz,
,%@érrier SuppressioguFulf: "Ready", "Memory Power On", REMOTE/LOCAL switch at

REMOTE, but H.V. powér\"qff". Program message as follows (using "Code" or

"CCIT Equivalent" columns only if specific programmer is not available):-

Sending CCIT
Order Code Equivalent SignificanSi

1 10101 Y Selects "A" block of 10

2 .' Q001O Carriage Return Selects transmitter "1",

3 . 11000 A ‘ Selects 10 MHz control

4 ' 01100 I Positions above for "2"

5 10100 S . Selects 1 MHz control

6 00010 Carriage Return Positions above for "3"

7 111100 U Selects 0.1 MHz control

8 01110 C Positions above for "6"

9 10010 D . Selects 0.01 Mz control
10 01100 I Positions above for "2"
11 11010 J Selects 0.001 Mdz control
12 00110 N “ Positions above for '"5"
13 10110. F Selects 0.0001 MYz control

14 ' 00100 Space - Positions above for "1"



. ‘e
with the sv't

Sending CCIT /
Order Code ‘ Equivalent Sﬂag ficance

e — N s

L]
’

15 11110 K Selects CARRIER SUPPRESSION
control.

16 01010 R Positions above fcr "30DB"

17 | 10001 ' A Selects H.V. control

18 01000 Line Feed Positions above fecr "OoN"

19 10000 : F Tranemitter tune command

c. READBACK MONITORING - If a "fault" signal appears in/;he readback after a
tuning, the éutomatic tuning érocedure may be re-cycled by stleding another message
(preceded by the two transmitﬁer selection codes) containing any one of the six
frequency digits repeated and followed ﬁy the "E" tune command code. This code
action parallels that of_tﬁe reset button located in.the RTTD front panel FAULT
light, used for maintenance checks. The equipment selécted "yes" code should

appear in the readback when the second transmitter selector code is sent and the

117 "

no" code should appear when the "tune command" code is sent. If tﬁe H.V. over-
load warning éontinues to appear in succeeding attempts at remote tuning, the
transmitter should be examinad for the cause of the trouble. If at any time, the
"remote"wsignal changes to "local", this is an indication that remote control is
being overridden at the transmitter site (see paragraph 3-4, MANUAL OVERRRIDE).
Likewise, a "memory power off'" signal indicates a disabling and override of the
femote control., In either of the last two cases, however, the readback from the
RTTD continues and, if a local tuning is taking place, a "tuning" signal will be
included in the readback, together with the new frequency and carrier suppression
settings. When tuning is complete, the remote operator will see a '"ready"
readback. BHowever, the "local/rewmote" and "wewory power" readbacks should Ue
checked again before attempting another remote tuning.

Readback’&ill continue as long as the RTTD POWER switch is at ON position;

ch OFF, the readback ceases.



3-4, MANUAL OVERRIDE.

The transmitter may be placed in manual ;y@yride of the remote control system
‘3!

at any time. Howeve{Z}uring a remote tUninéig advisable to wait for the
i

mechanical action to

/2]
e

top

n the linear amplifier servo motor. This will be

evident from a "sync'" indication at the amplifier.

To place transmitter in manual override, set RTTD REMOTE/LOCAL switch at

.
\T.. Thie ic the only control nececsary for cwitchover between remete and

local operation. All other controls should femain as showvn in table 3-1, in

order to simplify the switchover. When the local tuning is concluded and it

is desired to bring the tramsmitter back to remote control capability, set

REMOTE/LOCAL swtich back to REMOTE.



TABLE 3-1.

PRESETTING OF CONTROLS FOR REMOTE OPERATION

STEP |

MODULE

OPERATION

All

Start with all POWER switches in their OFF

“positions.

CHGR

Set RF OUTPUT control fully ccw, Set POWER
switch at STANDBY. STANDBY lamp will light.
Set MHz switches for 15.0000 MHz¥*,

CMRA

Determine mode of transmission and, referring
to table 3-2, set CHANNEL PRIORITY controls
accordingly. Set controls for unused channels
at "0'".

£

CMRA

Set POWER switch at ON. If theéﬁis no audio
coming into the system, STANDBY lamp will
light. If audio is being introduced, POWER
lamp will light.

CHGR

' Set POWER switch at ON.

Check to ensure that
CHGR RF output level is at approximately

100 mw. To do this, set METER switch at RF
and observe MONITOR meter. If the reading is
under this figure, refer to checkout and
adjustment procedure in the Installation
section of the transmitter manual. The CHGR
shipped with a transmitter is adjusted

. properly at the factery; however, a replaced

CHGR may need the adjustment.

TCP

Set MAIN POWER circuit breakers at ON, and
allow approximately one minute for the fil-
ament timer to activate,

TCP

Set XMTR TUNING switch at AUTO and SERVO
switch at ON.

SWCA

Set the two POWER LIMIT controls (under SWR
meter) for desired output. The control on the
left is for minimum output; the control on the
right is for maximum output.

Set RF GAIN control fully ccw.

10

Set HIGH VOLTAGE switch at ON.

11

SN ——

switch at OV and set REMOTE/LOCAL

REMOTE,

12

13

P I UPUUID SU—

jnag

at+ ON
L= a4

hY
ive

Set POVER switc

Set ALARM ON/OFF switch at ON.




TABLE 3-2. CHANNEL PRIORITY CONTROL PRESETTINGS, CMRA

" MoDE OF : CONTROL | SETIING |
TRANSMISSION :
"1 Channel SSB Al or Bl 100
"2 Channel ISB* A%?;g%ﬁ{ . .50
4 Channel ISB%* _ A{T/ﬁ;, Bl, andfﬁZ 7‘ ; 25‘
AME . Al or Bl - 50
AM Al and Bl o 30
CW (Keyed Carrier) Al, A2, Bl, and B2 0
Tone CW, FSK, FAX* Al _ 50
A2, Bl, and BZ 0

* If one channel of an ISB transmission is to be used for FSK or FAX,
set the priority control of the channel containing the single-tone
‘modulation at 25 (for 2 channel ISB), or at 12.5 (for &4 channel ISB).

-
TABLE 3-3. CARRIER SUPPRESSION SETTINGS yY
MODE OF TRANSMISSION SETTING
CW (Keyed carrier telegraphy) 0 DB
AME : 3 DB
SSB or two-channel ISB with reduced carrier 20 DB ?’\\
———— . ———— e e e — *___b-—/-m""" T T e "'wﬁé_—l_—-—-—-—-
AM e B /
—+- t.__—-’a e 1T R — I T T T T S T T I I e e ——— —_ _:ré
Four-channel ISB with reduced carrier 30 DB
SSB or ISB with suppressed carrier; tone CW, FULL
FSK. or FAX




SECTION 4

PRINCIPLES OF OPERATION

This section contains a description of the operation of the transmitter

remote code receiving equipment (i.e.: RIMU-41C, RTTD-5, and control lines
to units in the exciter and gm?1{F{ov fr

i

A~
MLy

4-2. GENERAL (figure 4-1).

In remote operation of the transmitter, teletype codes sent by the remote
~operator serve to set the CHGR frequency controls in the exciter so that the
automatic tuning of the linear power amplifier may take place. ‘aiﬂition,

. : hi
there are on/off codes for the remote control of the amplifier-Hﬁgk voltage

and codes for adjustment of the CMRA CARRIER SUPPRESSION at the exc1ter stage.
///2né‘ﬁw ampliSiex S

Included are signal exchanoes between this equ1pment to ascertain that the proper

A —

sequences occur in the automatic tuning. Signal 1ines~iﬁ§51§gg>in the remote
control system’are symbolized in heavy lines in figure 4-1.
Readback of tréﬁsmltter control psoitions avd tuning status is generated by

rﬂé(Lb
théﬁ@g ntrgl‘sectlon. The readback is also in the form of teletype code.

7
Brolg;\ilnes i;ufiaure 4-1 represent readback signal lines.
All circuitry_is solid state, employing binary logic components and contained
on printed circuit plug-in assemblies. "A" numbers in figure 4-1 are the circuit
designations of the a;;gkﬁlies.

‘4-3. CODE ENTRY (Fwonra b 1\

Tuning codes enter the transmitter by way of isolation keyer Al in the RTMU
Signal Data Converter-Storer. The 5-bit binary codes are made up of pulses of
current from a standard keyed teletype current loop and irclude a "start" pulse

at the beginning and a "stop" pulse at the end. Isolation keyer Al keys a logic

voltage in the input of clock timing circuit A2 and also serves to isolate the

code inputs of an array of transmitters working from a common teletvoe laomm



Clock timing circuit A2 converts the serial pulse (single line) code input
to a parallel puise code output with a line for each bit in the 5-bit code.

The five bits of the code then pass through parallel shift register A3 on the
way to integrated shift register A7, where they become stored in a "memory"

The "start" pulse in each code trigéeré the movement of that code into the
memory. This pulse starts a clock in clock timing circuit A2 and clock pulses
pace the shift-register in A3.- When the shift-register shifts out to the end, it
generates a '"'stop" pulse, stopping the clock.

A3 and gating circuit A4 serve to analyze the codes for three particular types
of code: (1) t;ansmitter selector, (2) "clear", and (3) "E" code. The trans-
mitter selector code is a 2-code combination at the beginning of the message that
(via stunt reiay K1) effectively unlocks the input to the RTMU memory at A2,

-thereby allowing the rest of the codes to become stored. The "clear" code, if re-
ceived af any time during the message, will result in a "clear" sigﬁal to the
memory via shift timing circuit A6, dumping any existing ccdes out of the memory

section. The'"E” code, signifying the end of the message, serves to energizg the

code proce531no section in Trﬂssmltter Decoder RTTD-5 (see paragraph 4- 4) csz
{

\__n/“

Another effect of the correct transmitter selector code is to issue a ''stunt
signal from the energized stunt relay K1 to the other transmitters in the common

teletype loop, closing their memory sections to any succeeding codes in that

- TN

tuning message. The energiged‘Kl relay also generates an "equipment selected "

readback (see paragraph 47A7>, t§§§;

4-4. "E" CODE IVTO RTMU (flourc 4-1).

When the ”E”'ggonal arrives at shift timing circuit A6, (a) it generates a

A7. At the same time instance, the "start tune" signal acts upon RTTD time delay

relay Kl to ensure that it is in its normal (no fault) position. In this position,



there is continuity for a "tune lockup" circuit (located in RTITD stepping
switch gating ci¥cuit AS5) used in the ensqing code transfer. A "memory
advance' pulse is then generated from A5 generating a 'delay pulse" from
RTMU shift timing circuit A6. Meanwhile, the continuous series of shift
pulses to RTMU A7 is shifting the parallel code bits in the memory section
towards the output of this section. When the first code arrives at the RTMU
output, a "monitor pulse" is generated back to A4 and to A6 to stop the clock.
To release the first code to the RTTD it is necessary for A4 to receive both
monitor pulse aund the end of the lcng delay pulse. (Duration of the delay
pulse is designed to allow for the.extreme condition in which there is only
one code iR the message and it must travel the entire length between input
to_outpu§:>3When both of these signals have been received, the first code

1s shifted out of the RTMU and into the RTTD. At this point, a reciprocating
action starts between the RTTD and the RTMU, in which codes are drawn cut -of

the RIMU's memory by successive "memory advance" signals from the RTTD. A more

detailed account of this follows in the next paragraph.

4-5. CODE TRANSFER ACTION (figure 4-1).

When the first code enters a BCD decoder section in RTITD drive input gating
circuit A4, the rec&procating action starts. Referring to table 1-2, Remote
Tuning Input Codes, codes intended to select a transmitter control starts with
a "1" as bit #1 and codes intended to position the control start with a "0", 1If
bit #1 is a "1" in the first.code, the tune lockup circuit (iﬁ A5) enables an

2l
SCR gate control (3%) in A5 to supply power to a master stepping switch, A9.
This switch moves to a position from the code, thus connecting the RTID control
position signal output to a particular exciter control. When the switch has
stopped moving, it sends a "switch homed" signal back to SCR gate control #1

and this responds by 'sending the second "memory advance" signal back to RTMU

shift timing circuit A6 for the next code. During the transfer cycle of each



code, RTMU A6 issues a "decoder inhibit" signal to RITD SCR gate control #1

to prevent it (the gate) from supplying power to the master stepping switch

while the code is being transferred froﬁ the RIMU memory to the RTTD BCD de-
coder.

The second code drawn out has a "0" for bit #1 and will position the
selected exciter control. With bit #1 polarity a "0", SCR gate control #2
(also in RTTD A5) supblies power to the sélected exciter stepping switch con-
trol drive. The positioning signal is received by the exciter stepping switch
via the BCD decoder and via the position of the ﬁaster stepping switch (posi-
tioned by the first code). When the exciter switch has homed, the second
"switch homed" signal is send back to RTTD SCR control gate #2 and it sends

K
back the third "memory advance" sigﬁal tézé;IU to draw out the third code.
This procedure is repeated until all codes have been drawn out of the memor{éj)

At the start of the code transfer, the time delay circuit sends back a
"memory inhibit" signal to the clock in RTMU clock timing circuit A2. This
is to prevent the clock from starting from another tﬁning message while steéping

‘switches are moving.

4-6. ‘FREQUENCY TUNING (figure 4-1).

' When the 18-position master stepping switch receives the final code (E) in

the message, this code sends it to position #18, the last stop in its complete
revolution. (The first seven positions select exciter controls). As it travels
through position #8, a ground pulse is egtended to an H.V. (high voltage) on/off
control logic circuit in H.V. transmitter logic circuit A6. Meanwhile (from
position #8) bits #2 and #3 of the H.V. positioning code have arrived at A6

from the BCD decoder and bit #1 (a "0") has also arrived. In accordance with

the on/off code, A6 sends a control signal to an H.V. on/off relay on transmitter
“control panel TCP, via an H.V. on/off relay (K2) in the RTTD.

A readback from the TCP transmitter main power control also furnishes



additional information to logic circuit A6. This is to prevent an H.V. "on"
signal to the trénsmitter H.V. control when the main power circuit breaker has
been turned off locally.

The mastér stepping switch movement in the RTTD triggers the automatic
tuning system in the linear amplifier.' While the master stepping switch is
moving through its exciter switch positions (1-7) a ground is extended to
RTTD tune relay K3, éﬁergizing it. The energiéed K3 latches relays in RF
Control and Indicator, Model SWCA, to prevent an automatic frequency tuning
during the exciter switch-positioning phase. When the master stepping switch
leaves position #7, the ground is removed, K3 de—energize{z%ending the "tune"
signal?épd the SWCA switches unlatch. This allows the transmitter automatic
tuning to take,plggé, from the prepositioning information previously set up
4on the CHGR,gHgfzgiponent switches.

A time delay circuit in the RTTD shuts off the anplifier automatic tuﬂing
search action in the event of a fault (or failure to Synchroﬁize). Ordinarily,
(wheh no fault occurs) a tune/oper;te relay located in the linear aﬁplifier
SWCA unit, goeéliﬁto "operate" condition when searching is finished and synch-

¢arching
. . . . é.? h.“3 . . [l
circuit, disabling it. If a fault occurs, howevery ‘<égehzagvcont1nues and the Zimg

ronization is reached. This disconnects a ground iigggl“ff6m~ﬁhe time delay
time setting(éo seconds) for the time delay circugt\ruﬁE/EZZj tripping time
delay relay K1 into its "fault" condition. K1 then (a) de-energizes a relay
in SWCA-3K, (b) breaks the tune lockup continuity in the RTTD, (c) shuts off
the —30z;power'supply to the master stepping switch and stepping switches

Y esu el
.&\nggféé/the exciter, (d) lights a FAULT{T%épion the RTTD control panel and (e)
A, / . .

N
sends a TAULT readback to the remote operator. In this event, a remote-con-
trolled recycling of the automatic tuning can be initiated by sending another

. message with one frequency digit repeated and the "E". This causes the master

stepping switch to make another complete revolution and sends another "start

tune" signal to the time delay circuit, resetting the time delay relay (K1) to



1& ot Tt

| N
,____\_/——*/- -_— T )
its normal position. The master stepping switch,in-

(e svitch, i

/«its new revolution, sends another "tune'" signal to the SWCA and a new tuning

cycle starts. |

The transmitter tuning can also be recycled locally by pushing in the RTTD
FAULT light. A reset button, built into the light, generates a‘signal at
the time delay circuit paralleling tha; of the remote '"'start tune" signal,
-Attomatic tuning then recycles in the same manner as for remote control,

A "long ground" signal from the master stepping switch provides (a) another
}ink in the tune lockup continuity and (b) an ensurance that the transmitter
high voltage relays are in their reset condition. This ground‘appears;from

the switch during its travel through positions #1 to 15, holding the tune

. ¢

lockup circuit in. The same ground acts, through a H.V.-reset relay in the TCP

ene T
module, to keep high voltage switched back in, in thJ/;;;t of a previous over-

load condition.

4-7. READBACK SYSTEM (figure 4-1).

Inputs into the readback system originate from exciter module control
positions and various relays in the linear amplifier automatic tuning system;
these signals are scanned by the :eadback circuitry in the RTTD and sent out in
serial teletype form to the remote operator. The 5-bit codes represent specific
information as shown in table 1-4. Some codes contain more than one source of
information (i.e. a control position and some Status informatién) worked int@ the
five bits. The tuning/ready)fault status is read in bit #1 polarities in two

successive codes.

Control position readouts for the CHGR MHz switches and the CMRA CARRIER

SUPPRESSIOV switch is contained in bits #2-5 of thelr coges. The 4-bit. code is
S

set up by a readhback wafoer on the control, next to the stepping switch drive wafer

bit shift register A3 to that particular wafer. The bits arrive at A3 in

parallel pulse form and are then shifted out in serial pulse form, via isolation. -

-+
]

.



? AA { for transmission to the remote operator. At the end of each code, A3
sends a shift siénal to readback code shift register A2 and A2 responds by
sending the energization pulse necessary for the next code readout (see
"character transmission order'" column, table 1-4),

In éach of the CHGR control readouté, the same gating pulse that energizes
the bit #2-5 readout also energizes a bit #1 readout from information else-
where in the transmit.ter. The two successive gating pulses from A3 for the
10 MHz and 1 MHz controls also issue to a transmitter.tuning status logic
circuit for readout of the tuning/ready/fault code. This circuit has three
- continual sources of information: (1) the tune/operate relay in the SWCA,

ccomthe Tone leckop cireo'T v AG”
(2) tune process on/off information,and (3) fault/no fault from time delay

A
relay Kl. The output is a bit #1 polarity(%or two successive codes/to A3
The 100 KHz gating pulse reads out the "equipmené selected" information from
RTMU stunt relay Kl. The 10 KHz gating pulse reads out the "memory power on/
off" signal from RTMU clock timing circuit A2. The 1 KHz gating pulse presents
inf&rmation as to the position of the RTTID REMOTE/LOCAL switch. The 0.1 KHz
gating pulse reads out an alarm/né alarmvsignal from the H.V. overload relay
in the TCP unit. Following these pulses are nine more gating pulses issuing
from A3 (F1 through F9). Only three of these are used in this particular
transmitter, however; these are Fl, F2 and F4. Tl and F2 successive pulses
enter an H.V. sfatus readback logic circuit in H.V. transmitter logic circuit
A6 to readgout the H.V. status of the transmitter. Inputs to this circuit are
the on/off status of the main power relay as well as that of the H.V. realy in
the TCP unit. These two codes contain information, in bit #1 only; bits #2-5 are
not used. TF4 then serves only to read out the CMRA CARRIER SUPPRESSION readback

wafer for bits #2-5 of the last code.



An "E" code (10000) is permanently set up in the circuitry of readback
code shift register A2. This code is automatically sent out as the first
code in each readback cycle and serves, to reset the readback indicator

circuitry at the remote operations site.

It may be seen that thé readback section operates independently of the
remote control section and will continue to transmit as long as power is
applied to tﬁe RTTD. The only connection between the two sections is a common
sharing of "transmitter main power on/off" information ;%;Eae H.V. on/off

control and H.V, status readback logic circuit in RTH?A%E i
. 1
f (A (9
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SECTION 5

MAINTENANCE

(Text to be supplied)
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TABLE 5-1.

Frequency
Component
2 MHz
3 MHz
4 MHz
5 MHz
6 Mz

LTmiz

8 MHz
9 MHz
10 MHz
11 MHz

b X TR V o g
L LUlZ

13 MHz
14 MHz
15 MHz
16 MHz
17 MHz
18 MHz
19 MHz
20 MHz
21 MHz
. 22 MHz
23 MHz
24 MHz
25 MHz
26 MHz
27 Miz
28 MHz
29 MHz
30 MHz -
31 MHz
32 MHz
2 MHz
3 MHz
4 MHz
5 MHz
6 MHz
7- MHz
"8 MHz
9 MHz
10 MHz
- 11 MHz
12 Mz
13 MHz
14 Mz
15 MHz
16 MHz
17 MHz
18 MHz
19 MHz

2nd and 3rd Charactérs in Readback

Tuning Status

>

Tuning

1

Y

Tuning
Ready

Ready

2nd Char. Code

Bits CCIT
01111 \'
A
. ‘(
01111 '
00111 M
A |
Y Y
00111 M
01011 G
A A
Y Y
01011 G
00011 0
00011 0
00011 0
11111 Letters
11111 Letters
10111 X
A /
h'2 14
Y i
10111 X

3rd Char.
Bits

11011
10011
11101
10101
11001
10001
11110
10110
11111
10111

TTAna

11011
10011
11101
10101
11001
10001
11110
10110
11111
10111
11011
10011
11101
10101
11001
10001
11110
10110
11111
10111

-11011

01011
00011
01101
00101
01001
00001
01110
00110
01111
00111
01011
00011
01101
00101

. 01001

00001
01110
00110

Code
CCIT

Figures

etters

igures

etters

igures

etters

igures

ZORNCTETNOAR<LZOHH TN YOO HMEdANIROWHMEMERNS KO Wh ME KRNSO W



TABLE 5-1 .

Frequency
Component

B —

20
21
22
23
24
25
26
27
28
29
30
31
32

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz

2 MHz
3 MHz
4 MHz
5 MHz
6 MHz
7 MHz

8 MHz -

9 MHz

10
11
12
13
14
15
16
17
18
19

20

21
22
23
24
25
26
27
28
29
30
31
32

MHz
MHz
MHz
MHz
MHz
MHZz

Miz.

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHzZ
MHz
MHZz

2nd and 3rd Characters in Readback (cont)

Tuning Status

Bits-

Ready 11011
A i

11011
10011
V 10011
Ready 10011
Fault 11111

11111
10111

o Tolnl
11011

Y
11011
10011
Y 10011
Fault 10011

2nd Char. Code

CCIT

Figures

Figures
B
B
B
Letters

Letters
X

A

Y

X
Figures

A

|
Figures
B
B
B

3rd Char.
Bits

01111
00111
01011 .
00011
01101
00101
01001
00001
01110
00110
017111
00111
01011
11011
10011
11101
10101
11001
10001
11110
10110
11111
10111

11011
10011

11101
10101
11001
10001
11110
10110
11111
10111
11011
10011
11101
10101
11001
10001
11110
10110
11111
10111
11011

Code
CCIT

igures

etters

igures

etters

igures

HANDIKOWHR MNP ARANIDSIKOWHMXEPESERNE<AKOHOR<IZOoOHEHJOOR<

Letters

Figures



TABLE 5-2.

0.1 MHz Compoanent

TABLE 5-3.

4th Character in Readback

Equipment Selected

. A

oSN UVMPWLOUNMFHFOWVONGOATUVMPOWONKEO

0.01 MHz Component

VOOV PWNMHOVONOUBPWLOUNHEHO

yes

yes
no

5th Character in Readback

Memory Power

off
A

Bits

11111
10111
11011
10011

11101

10101
11001
10001
11110
10110
01111
00111
01011
00011
01101
00101
01001
00001
01110
00110

Bits

11111
10111
11011
10011
11101
10101
11001
10001
11110
10110
01111
00111
01011
00011
01101
00101
01001
00001
01110
00110

Code

Code

CCIT

Letters
X
Figures

ZORKPENJYJOORIHANEZELKO W

CCIT

Letters
X
Figures

ZONHEHNYOOR<HRANEAO W



TABLE 5-4.

0.001 MHz Component

TABLE

-+ 0.0001

§th Character Readback

LOCAL/REMOTE
switch position

wooSNNoULMPLUNDNHOVONOTOPWLNNEO

MHz Component

WoOoOSNOOUVNMPLNDFEOW G’\IO\UIF‘pDBOF*CD

LOCAL

Iy

LOCAL
REMOTE

4

REMOTE

7th Character Readback

H, V., Overload

Alarm

alarm

A

Y
alarm
no alarm

t

no alarm

5-6

Bits

11111
10111
11011
10011
11101
10101
11001
10001
11110
10110
01111
00111
01011
00011
01101
00101
01001
00001
01110

__oo110

11111
10111
11011
10011
11101
10101

11001

10001
11110
10110
01111
00111
01011

nnnt 1

LA AR N

01101
00101
01001
00001
01110
00110

CCIT

Letters
X
Figures

ZorRHEEHMOoOOR<{ AN OWw

Letters
X
Figures

ZAarRHPEmMPMOoOOR<<"H RN KO W



.

TABLE 5-6.

H. V. POWER
on/off condition

ON
OFF.

TABLE 5"7-

CMRA CARRIER®

SUPPRESSION sw.

8th and 9th Characters in Readback

Bits

11000
01000

8th Char. Code

CCIT

A

Line Feed

10th Character in Readback

pos.

0 DB
3 DB
6 DB -
20 DB
30 DB
FULL

rd

5-7

Bits

01111
01101
01110
00111

00101

00110

10th Char.

9th Char. Code

Bits

01000
11000

Code
ceIT

ZmRod<

cCIT

Line Feed
A



