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1. INTRODUCTION

These instructions are for the purpose of installation and
operation of the latest Field Site Command 8ystem. The current
requirement at the Command Stations is the addltion of a Digital
Command Tone Generator {DCTCE) which will be used together with
the existing MTU in onder to provide both a revised command opera=
tion and the transmitter switching features of the MTU, This is
made possible by making minor modifications to the MTU which will
allow the digital commands to pass through the MTY end at the
same time retain the transmitter remote switching features of the MTU,

2. GENERAL DESCRIPTION {DCTG)
The Digital Command Tong Generator performs two functions:

a. The generation and timed sequencing of selected tone
pairs which are used to modulste the transmitter.

. Keying the twanamitter for a pariod‘ long enough to send
one command.

The DCIG is a complete modulation unit containing {ts own
power supply and could be used to modilate one wransmitter. It does
not contain the desgirable remote station control features of the MTY
and is therefore connected through and used with the MTU 1n this
particular application.

The three modes of oporation provided are Autematic, Continuous
and Composite. For an explanation of each mode see paragraph 4.4.

3, OPERATING INSTRUCTIONS (DCTG)

Insure that all cavds and tuning forks are properly installed
and that stack plugs and the power plug sre connected, Turn on
power switch,

3.1 AUTOMATIC OPERATION (AUTO,)

a. 8ot function switch to Auto.
provEaTTIN
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\ _ b, Setup command functiens desired on the tone pair
" selector switches on the front pansl. The following table gives the

tones aveilable at the various positions of the tone selector gwitches.
; Any tone switch set t0 a missing position in the table will Automatically
" select +7 voits for that position. ,
TABLE 3~]
DOTE, JONE LOCATIONS
|
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€. Insure that the address commands ere sequential
and in the event that all ten commends are not desired insure that
the uhused pairs are sgt to the +7 volt msition 50 that an unwanted
command will not ke gent.
d. Depreas ¢xecute switch until standby indicator
| goes out and release. The DCTG will cyecle and stop automaticaliy.

3.2 CONTINUOUS CHOPPED (CONT.) OPERATION

a, Set funcdonsg switch to Cont.

b, BSetup commond function desired on the tone pair
selector switches. (See 3.1 1)

¢. Set SCR selector switch to pick the tone pair desired,
{The indicator light will show which pair has been selocted.)

i 4. Depress the execute switeh and hold ag long as
transmission i desired.

e. Before selecting another tone pair release the
execute switch to prevent Transmission of erronoous commands.

1: f. Repeat steps b, ¢, 4, ¢ as required.
: 3.3 COMPOSITE {COMP.) OPERATION
a. Set function switch to Comp.

b. 8elect the tone pair desired on tone selegtor swite]
,, pair} only, |

. ¢. Depress Execuie and hold as long as transmisgsion
1 is desired.

d. .Reiea s@ Exacute switch kefore selecting another tone

&, Repeatd, ¢, das required.

e LAY
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4, THECRY OF OPFERATION (ECTG)

The DOTG consists of three basic parts and can best be ex~
plained with 8 brief descripiion of each.

p]

4.1 TIMING AND SWITCHING

The timing elrcuitry consists of one astable {clock)
and two bistablo multivibrators (§fi, fi2) connected serially whose
outputs are diode gated to provide switching gates. The output of
the second bistable {{£2) is differentisted to provide the tlining pulse
t¢ the SCR ring counter.

4,2 BCRRING COUNTER

The ring counter remains in standby until the executs
switch is depregsed in Auto. mode at which time 2 timing pulse
from f£2 turne on SCR2, SCR 2 turninyg on turns off SCR 1. This
precess continues until the ring connter has counted ﬁ%amugh 14,
The lith count puts it again in standby. -

As each SCR fires It twns on & palr of gates whose
inputs arve selegted by thelr respective one pair sslector switches.

The pairs of gates controlled by the 8CR'8 are tied to
geparate common lineg. These two common lines are the laputs to
the chopping switches which are gontroiled by the switching gates.
These chopping switches heve a common output which is tied through
& sories switeh to the output amplifier. The series switch (s con~
trolled by the execute svwitch and the 1lth BCOR depending on the mode
of operation.

4.3 TUNING PORKS AND TONE PAIR SELECTOR SWITCHES

The tuning forks are bisged up to a DG reference level
and are fed to the tons pair selector switshes through an emitier
followar. The switches are bussad together so thot the same tone
is in the samoe relative switch pesitient, The tones selected aro
present at the emitter of the gates controlled by the BCR's which
are geted on by the SCR as explained in paragraph 4.2,
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4.4 SUMMARY

Basically, the depression of the exscute switch passes
a fiming pulse to the gate of the first BCR to staxt the ring counter,
The SCR firiny enables the tone palr gates which pass the sudio tones
to the common lings, which fesd the chopping switches. The chopping
switches open for 25 me sach, ong at a time 10 provide a tone burst of
30 ms duration, 25 ms of each frequency. This burst is delayed 100 ms
as dotermined by the diode gating and chopper switching circuiiry.
The output of the chopping switches is clamped to a regulated veltage
except during tone burst time. This clamp {8 removed by the game
gate that determines the chopping. This output 18 then fed through
the scrien switch explained in 4.2 fo the cutput amplifier, an emitter
foliower.

& switched ground for transmitter keving is provided in
Auto. mode by firing a trigistor when the stendby S5CR indicater
extinguishes sand turning off the trigistor when it again fires. In
Cont. or Comp. mode the ground for wransmitier keying is orovided
by the excoute switch and in these modes the exewate switch must
be depregsed a¢ long as an outout §is desived,

"Auto. " mode is the destred mode of operation and the
one most likely to be used gince 44 provides autornatic sequential
commands and minimal transmission tine.

- | *Cont. * mode can be used on previously launched pay=-
loadg. It provides s continususly chopped pafr of tones as long as
the Execute switch is depressed. '

"Comp." mode is an emergency vgege mode only and
should not normally be used ag the signal level at the payload if it
§8 § db iegs than that in the other modes for the same power trangmitted
on the ground. Alse, there 1s no adjustment of moedulation level in
Comp. and ihe modulation on the transmitier must be readjusted if
180% medulation is desired,

&n
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5. INSTALLATION AND TEST PROCEDURE

a. The DOTG is 1o be installed in the Chennel A position
{mmediately above the operating MTU. Two cebles are supplied 1o
interconnect between the DCTG and the MTU., The Cutput snd PTT
jacks on the back panel of the DCTG connect with J307 Tone In
and J308 PTT which have been added to the back panel of the MTU.
{See Figure §-2)

b. Turn on Power switch,

Ge Pw: Test Operate switch to Test.

d. S8et Function switch to Auto,

e. Pregs Execute toggle down and release,

£, The standby light should go out and the indicator lights
should light and go out sequentially from 1-10 and the stendby lght
comes back on when 10 goes cut.

g. Gounectan oseillescope to the Test fack and set the Tone
selector switches to any positton but +7 volts. Use an oscilloscops
sweep speed of 10 ms per division and external Sync from the Sync
jack on the back panel of the DCTG. Depréss Execute switch and
observe that the time lag from Execute to the first Tone burst is
160 ms appromimately .

h. Bet Punction switch to Cont, and the oscilloscope sweep
spead t© 5 me per division. Select one tone palr by means of the
BCR Seclector Switch. Depress the Execute switch and adjust the twe
potentiometers on card 47 until the Tone bursts ere 50 ms in durstion
=25 ms of eagh tone.

i. Setall tone switches to the 47 volts position. Depress
Bxecute switch and note the DC level, Set gwitch 1~} to position A
and 1~2 to position B. ({I-l is the first switch upper row, 1-2 ie the
first switch lower row.) Depress Execute switch and adjust rimpots
i and 3 (counting from back to Font) on card §l for the DC lavel
noted above and a 2 volis (4v p/p) AC signal for tone A,

@a‘! ViR —"\l P\f 'll
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Follow procedure ahove to set up tosie 8, C, D, I, §, K,
L, M, and N using tone & ag & referance and gelecting the other
tones on switch 1-2 using the following trimpot losation table.
TABLE 3+2 ’

DCTG, TRIMPOT LOCATIONS

j. Bet the function switch to Comp. Set tone switch
i~1 to position +7 volts and 1-2 to position A.. Gonnect a freguency
counter to the Test jack and depress the Execute switch., The tone
frequencies indicated on the counter should agree with those in
Table 8«2 for all positions of tone switch 1=2..

k, With the Mode swiich set to Comp., dopress the
Execute switch and monitor the Test output on an oscilloscope a3
the tone switches 1-1 and 1-2 are changed through all positions.
Good sine waves should be observed for all positions indicated in
Table 3-1, If differing tones are selected on the two switches, &
beat note pattern will be observed.
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1. Bet the biode switch to Cont. Sat BCR Selector switch
to Tone pair one. Sect Tone Switches 1-1 and 1-2 to position A. Set
the Test-Operate switch to Operete. Depress the Execute switch
and insure the ocutput voltage iz ¢ volig p/p a& set in 5i.

Connect the Oscilloscope to 1301 TONE on the hack panel
of the MTU, Set the DCTG-MTU switch on the MTU (see Figure 6-2)
to DCTE and adjust R353 {Figure 6-1) o obtain a modulation level
of 0,11 volts p/p. The level of 8.1l volts p/p agrees with the existing
normal ramote lne input operating level for the transmitter.

Tm trensmitter audio-adjustments should be rechecked
to insum the cormect percentage modulation for both the MTU and

the DCTG.

§. MU MODIFICATIONS

6.1 GENERAL
The modifications required in the MTU are o provide:

a. Selection of either the MTU or the DUTG ag the
source of ransmitter modulation and PTT contral. -

b. Set the level of modulation when using the DCTG.
5.2 DETAIL
The schematic of the MTU modifications is shown ia -
Figure 6~1. Switch 8315 1s installed below the existing antenna switch
and between the outpul meter and the transmit switch. The common
terminals dhould be mounted UP.
R353 15 mounted to the right of the transmit switch.

J307 Tone In is mounted on the back pansl just to the
right of SYNC jack J306.

§308 PIT jack is mounted on the back panel just to the
right of J303 2&v DO,

8 fﬁ'v—zg TR T

CoTT TN iy
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Standoff ingulators are mounted as shown in Filoure 6«2
on the back and right side chassis details, Mount one ground lug
under one standoff insulator on the side panel.

5.3 WIRING 5

a. Connect the Black lead of R353 6 & standoff
insulator on the right side panel. Connect the White lead to the
grouncd lug. Connect the Red lead to one N,O. terminal of S318.
This is the Tone section of 8315,

b. Remove the wive connecting C30E 10 terminazl ! of
T30l, Connect C308 to the W.C. terminsl of the Tone gection of
8315, Connect & wire from the commoen terminal of the Tone section
of 8315 to terminal 1 of T301.

¢. Lift the wire at the Collector stud of (U318 and
connect it to the Common terminal of the PIT section of 8315,

. Connect 2 wire from the N.Q. terminal of the PIT section of 3315

to J308 PTT on the back panel, Connect a wive from the N.C. terminal
of the PTT section of 8315 to the Collector stud of (316,

d. Mount C319 betwoen J307 and the added standoff
on the back panel. From this standeff connect & wire 1o the standoff
on the right gide panel to which the Blach lead is connected,

8.4 INTERCONNEUTIONS <« MTU TO DCTG

Two cables with BNC terminationg are supplied to connect

J307 and J308 of the MTU with Output and PIT on the back panel of

thelDCTG. The existing SYNC cable must be manually changed
betwean the MTU and the DCTCG depending on which time circuits
are being observed.
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