
C05025734 
Approved for Release: 2021/04/20 C05025734 

00NftBBN4'1Af. 

) 

AADlO HtrT COMlvlAND SYSTEM UPDATING 

Decem.bet 1963 

Approved for Release: 2021/04/20 C05025734 



C05025734 
Approved for Release: 2021/04/20 C05025734 

GON.f'f.BliH-PIAI. 

§!gtiga 

l. 

J. 

4. 

6. 

7. 

CONTENTS 

IN'TRODUC'!'ION 

GENERAL -t>ISC:RlfflON (DCTG) 

·oPERATING tNSTRUCTIONS (DCTG) 

3 .1 

3.2 

3.3 

AU'TOMATIC OPlmATlON (A U'!l).) 

OONTINUOUS CHOP.'.PED (CONT.) 
QPEaAT-lON 

COMPanTE (COMP.) OPERATION 

'l'HEOR'l OF OPERATION (OOTG) 

4.1 TIMU\TG A.ND SWFrCtilNG 

4. 2 sea .RING COUNTER 

4.3 Tll'NING FORKS AND 'fCNI ·pm 
SELECTOR SWITCH.ES 

4.4 SUMMA:ft'i 

INSTALLATION A:ND TEST Pn.OCED'URE 

MTU MOt>IFICA?IONS . . . 

6.1 G,~NEML 

l 

1 

l 

3 

3 

4 

5 

8 

6 .. 2 DETAIL 8 

6.3 V✓UUNG 9 

6. 4 INTERCONNECTIONS .. MTTJ TO 'DCTG 9 

OCTG WIRING .AND OIROtJlT DIAGRAM 10 

Approved for Release: 2021/04/20 C05025734 



-C05025734 
Approved for Release: 2021/04/20 C05025734 

eONf'fBB!fflJ!d. 

l. INTRODUCTION 

These UruJ1ttuct19n£; are for the purpo:;a$ of installation and 
ope:taUon of the latest Field Sit? Command System. The current 
reqw.rement at the ODmmand St.attons ia the a.dd1Uon of a Digital 
Command tone Generator {OCTG) 'which will be used t<)gether with 
the existing MTU in order to provide. both a reviaec! command opera• 
tlon and tbe transmitter switchi~ features of the MTU. Thi.s ts 
made r,ossiblG by making mtmor modlficaUons to the MW which will 
allow the digital oornmands to pass throutrh the M'l'U and art the 
sc111ne Um.e retain the transmitter remote switching features of the MTU. 

a.. G·ENEM'L DESCRIPTION (D.CTG) 

The Digital Conunend 'l;'o11e Generator performs bvo functions: 

a. The gem3ra.t1on and ttmedt sequencing of eelected tone 
pairs whicb a.re used ta modulate- tbe transmitter. 

b. Keying the ·transmitter for a perioct long enough to send 
one command. 

The DCTG is a complete modl;JlatiOn unit containing Us own 
powe-r su_pply and could be used to modulate one transmitter. It does 
not contain the desirable remQte station control features of the MTU 
and 1$ therefore connected through and used with the M'l'U 1a this 
partJcular applica tlon. 

'l'he th1"ee m,ode$ of. operation provided are Automatic, Continuous 
and Composite . For an l!t.\X?l&na:tion of each n1ocle see paragraph 4. 4. 

3, OPERATING INSTRUCTIONS (DCTG) 

Insure th.at all cards and. tuning forks are properly in.stalled 
and thai :staek. plugs .and the power plug ate connected. l\trn on 
powe.r switch~ 

3 ~l AUTOt.JIATiC OPERATION (AUTO.) 

a ., Set function $\'11ltc..ll to Au to. 
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b .. , Set up, command functlen.s desired on the tone pair 
:salector sw1tcl1E1s on the front pa.nel. The followtng t&ble gives the 
tones available at ~e various PQsitions of the tone selector switch(!j!s. 
Any tone switc:h set to a m.1s.stn1 posi~(l)n. in the table Will Auto:maucaUy 
.select +1 volt$ for that PoSitlon.. ~ 

TABLE 3~1 

DCTG, 'i:ONB WOA!!ONS 

Approved for Release: 2021/04/20 C05025734 



~C05025734 Approved for Release: 2021/04/20 C05025734 
" 

i­
! 

,. 
I· 
I• 
I 
~' 

f~ 
" j 

1- - -

-e;:c.. Insure. U&at the addtess commands ere $equentlal 
and in the went th.lit all ten commands are not d~stred insure that 
the unt1::&ed ~lrs aN set to- thQ ·f-7 velt position so that &l\ ~nwanted 
-comm,u\d will n.ot be sent. 

d. Depress e•oute· switch until standby indicator 
gQes wt and •release.. Thia, DCTG wUl cycle and stop· automatically. 

:J.·2 CONTINUOUS e.'lHOPPED {CONT.) OPERA'nON 

·a.. Set ftmettcms switch to Cont. 

b.. S~t up oo:mm.and function desired on the, t0ne. ~tr 
selector switches. (See 3 .1 b) 

c.~ Set SCR selector -pwtteh to ptdt ~ tone patr d.(1uatrad. 
(The 1nd1eator light wtll ·sbowwhich pair has been sele•d.) 

d. Depress the ,execut$- swtt~hi.Uld. hold at long-as 
t.ran.sr.11ssion i's desired. 

e. Before selec:Ung anothet tone ~lr release .the 
exee"te swttdl to prevent Ttansmtss!on sf erroneous comm.ands. 

b-, Select the t()ne Pilitr desired en. S$ng !@kt£t2r. ilWU§la .. 
Bk l. 9r;al:l'., 

d. :Rele!aS.e Execute switch before sehitcti.ng aaothet tone 
on lP.,n§ selsstox !;WiJeh Qi;it l Ml¥. 

3 
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4. THEORY OF OFERATtON (:OCTG) 

The OCTG confJists of Uu-ee baste ?arts and can best be ax­
plain$d with .a .brief clescr.tpUon of eaeh. 

Tbe t.imincJ ~ircuttry cozu~l$'ts of one ast&ble {c1oe.k) 
and two bistable mu!tivlbt~t:ors (ffi, ff2) oo.nnected se.nally wbc·'1le 
outputs are dtod& gated to provide switching- gate$. The ou·tput of 
the se~nd bistable (ff2) ;ls c.Ufferentiated to provide ·the t!Jatn.g pul:$e 
to the SCR ring counter. 

The· dng counter remains in $ti3.ndby until the e.xe.cute 
switch is depre:esed. in Auto. mode .ilt whk:h. time a timing pulse 
f.ro.m ft2 turns 011 SCRZ, SCR 2 i-1.untnt,g on turns Qff SOR l" Tbis­
prece,$G co.ntinue.a until tba ring oounter ha-.s c-..eunted through lO . 
The Uth count puu it a~.aia:i U1. sta.ndhy.. • 

A$ eracitt SCR fires it tarns on a paif of .gates whose 
inputs a-re seleQted by their re.speetive tone pair selector swt:t.ches. 

'l'he ~!rs of gates controlled by the SCR•s ar@ Ued to 
Sl1)g>arate commt,1)n. Un.es. "J?he$e 1;\'fo comm.on line& are the inputs to 
the ohoppb'MiJ switches \vhlch am eontrolled by the switching gates. 
the$e chopping svn.tcbe.s have a co~111on output \'!Jblch .ts ti~d through 
a $eries swttah to the oatpat innpltfier. 'rhe series switch ts CO!l""' 

• trolled by the execute switch and tbe 11th sea depending on tho mode 
of opera uon. 

4. 3 TYN!NG FORKS ANO TONE PAIR SE.LECTOR S'VVITCHES 

The tuning forks a.re .biaaed u:p to a DC refarenee levi'!l 
anc.i ar@ fed to the ton~ pair s1&1lector S"Wttol1e.f,! tlirau,gh an, ~mlttet 
follo,iver. Th~ s.wltehe.s are bu.irsad tQge.ther ao the.t the ,ame tone 
1:s in the $&U$ relative &witch POJ!tion. ;The tonce.a selecttd ate . 
pres$-nt at the emitter 0f tbe gate, ,controlled by the ·SQR • a whteb 
ate g~ted on by the SO.A. as explaiMd in paragraph 4 •. z • 

• ,·- .. : ·;-'i"""f"f' ~~~ : ... : 
' . ' 'J ~ J .,i,,, ,.,.., ~J thJ~ 
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Sa:steally, the <iep:reSJsiun of the exetcute awttch passes 
a timing pulse to the 9ate oft~ firrit SCR to start tlw dng counter. 
The SCR firing enables the tone pait gates which pass th~ e:udi0>tones 
to the cemmon lines, which feed tbe eb0;pp1ng switches. ?he: chopping 
switches 01:>en for 2.S ms each, one- at a u·me to pr.svide ,a tone burst of 
50 ms duration. 25 .ms of each frequency~ This ·t:iurst is delayed 100 ms 
as demrnuned by the diode gating and chopper swJ.Whing dreuJ.t!'y. 
The out;t,}ut of the ohop:ping switches ts clamped to a reguleited. volt,lg? 
except during tone. burst ttme,.. Tht.s, ela.mp 1.a removl!ed by tn-e $cnne 
~te tha·t de.termtnes th$ ch9~pin9. !flus Qutput is then xed through 
the $ede.s switch ex:pl.ained 1n 4. 2 to 'the O:Utput E!mplifl~r •t en e:mttter 
follower. • 

A- switched. ground for transmitter k~ying. ts proi;,ided in 
Auto ... mode by firing a tr!g1stor when tlie standby SCR 1ndtca.tor 
~xtlnguislles and turning ;eff the trigistei wben it again firn:.i. ln 
CoQt. or Comp. mode the gr-ound for transmitter keytng ts pr,ovicle.d 
by the execute .$'vrltcli and tn these inode.s 'the e-oote switch mast 
be. dep1·esa~d a-s l\">ng· ~s an out~ut 1$ desired;, 

0Au.to. " n)ode ts the desired anode -of QJ.Oe.ratton and the 
011e most likely tG be used S:inee it provides automE1tic sequential 
commands and minimal tr$n$mJ.s.s1on time. 

!'Cont:..'' mode- can ·be used on previously launched pay .... 
load.$.. lt provtdes a cont!nucuStly ch.epped pa.tr ot· ton!lllls as long as 
the Execute switeh. is depres"d,.-

"Comp •. " r$Iode is an eme:rge-ri.cy u$a9e modei only end 
-should not norm.ally be used a.s the signal level at the payload if U 
is 3 db le~:s t.£\an thiEtt in the ether modes for the .san1e power transmitted 
on ttua ground. Al$o, there is- na adjustment of modulation 1¢:vel in 
Comp. and the medttlatloll on the tranSll'litter must~ teadJusted if 
100% modulation is des.dred~ . 

-- --- .. ___ ---
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S. lkitALl.ATION Am). UST PROCEDUU. 

a. The DOTS t.s to be installed .i~ the Channel A position 
uni:nediately abave· the opam.ttng M'fU. t,.vr., <:ables ar~ s~ppli~ to 
mt.ereonnect bet\1'11'een d1e .DCTG and the 1v11ru.. Th~ Outputancffi fff 
jack• on the ba<m pa.rial of the OCTG conneet Wlth J307 Tone Jn 
and J308 PTT whieh ibave. b$$11 added to tbe ba:(tk ,aneJ of bi.e· MftJ",. 
(See rivure s-2) 

d. Set FunottQn SWltdb to lt\Uto .. 

. f. 1:'.'be standby Ugbt should ge eut and ihe indieater Ughta 
Gbeuld Jighi and go ·OIJt seque.DUaUv from 1-.10 .and ·tne ste.ndby Ught 
QO:m.s.s back en vihen 10 goes out. 

i. C',mnect an o.13c1Ueaoope to the: 'rest .f\lck and set the Tone 
s~1ector .switehes to any position but +7 volt's. Use an ot1cilloscope 
swe.e,p apead of 10 ms per divJsion and external IS'yac from the Syllc 
jacic. on. the baelt ~ne.1 .of 'the DC-TG. De]:amss Sxeeute awltcb and 
observe, ·that the time• lag: froni. ·txeeute to ~ :first ·tone· burst 1$ 
100 ms .apprGXlmat$1y. • 

'h.. $e.t Functton tnVltQh to Con·t. and the osetlloscope sweep 
$peed to S m.~ per division.. Select ooo tone pair by means of .the 
sea Selector Swlteh... Deprets the E1reeut.e 1$\Yitch and adjust the t\.'.1'0 
potenttome.ters en carq i 11 unUl th¢ Tone bur$tJ $re SO ms in dura.tjan 
-25 Di$ of each tone. 

,. Set~ll tone switehes to the +7 ~lt& postuon. Detnesa• 
llxecu~ switdl• and note tu· DC level,. S:et ~Ueb l-l to poettloa A. 
and l-2 to· pa;iti® a.. {1·1 is- the ftrit ·SWitch u.µper ·n?w i 1-i ts· the 
fir&t swltcb lower row.) DeptelS·s Execute sv111tch and adJtiet tr!ml)()ts 
1 cu1d 3 (eourt:Ung h.m bacl; te hnt) 4.lll\ card il for the DC level 
noted above a.nd a :k.2 ivolts (4v p/p) AC signal for tone .A .•. 

6 
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Follow .prec:eau:r~ -abov·e to set u:p tQn.0- a, C, D, I, J, K, 
L, M, and N using to.ne A a.a a referonce and selellZlting t,he other 
tones on switch 1-2 using the following tn.111pm location table. 

TABLE 3•2 

DCTG, 'WM.POT LOCATIONS 

J. Set the function switch to Comp. Set tone switch 
1-1 to po-sttion -+1 volts .and 1-2 to position A ... Ccm.neet a frequency 
coun~r to the. Ten st jack and de_pros·s. the Execute switch. 'f'he tone 
frequencies indicated on the ¢01.IU:ter should agtee with those in 
Tflble 3-2 :for all posl·Uexui of tone switch 1 ... 2 .•. 

k. Wlth the :Mode. swtteh ,E'Jiet to Comp .. , de:vtess th~ 
Execute, switch and monitor the 11E=.;St output on an oscilloscope -as 
the tone switches 1-1 and 1 ... 2 are cJ1anged through. all r;osJ.:Uen.s .. 
GOQd alne wave$ should be obse:tved for adl posttton.s. indi@t;ll!\1l.tn 
Table 3-1. lf differing tones are sele:eted on the fy,,o, Jwitches, a­
beat .note- pattern wUl be. observed. 

1 
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l. Set th$, Mode switch to Cont,. Set $CR .Seleetor switch . -. - ,, ·. - . . 

te Tone pau one .. ,$et Ton.G Sw!tche~ 1 ... 1 ~nd l•Z to pQsltien. .f\,. Set 
the Test-0.perate .swlteb tQ 0111enita • Oeprei:s the E:>{ecute switch 
and UlS\lte the outpu.t vol~ge • ts 4 volt~ p/p e.-s set m 51. 

) 

Connect tllle Osei:Uloscope te Jlt>l ro~.B on the back panel 
of t.he M'TV. Set the DCTG ... MTU sWit~b on ~ M:TU (see Figute 6·-3} 
te- J)G'tG .~ffli ~dJuat Q,53 (Figure 5..-1) to obt.aii a modulation lev&-l 
of O .ll volts p/p.. The level. ·oi O. ll volts ·p/p &gl'f!ea with the ~:ldsttng 
normal ·remote lme .input op~rattng, level for the ~nsmttter. 

The traasmlttet f.ft;UdJ.o-tidJu.stments .should be rechecked 
to 111s1,U8 the oormet MrCE?ntsge mocltulatton for both t..lJ:e MTU and 
the l:>CTG .. 

6 •. MTU MO'DtnCATIONS 

6 .1 GENERAL 

a .. Seleot10r~ ·of either th~ MTU or the· DCTG as Um 
sourse of traru,.rnttter module.tion imd PTT oontr<>l.. •• 

6. i -DETA!L 

The s·che-matic of thG! tv1TU mGdtUeat1cns ls shown 1n • 
Figure s~1 ... Switch $315 is installed .below the e·ld:sttn, antenna switch 
a:nd b$tq.Yeen the ootput. meter atBd the transmit -switch. Th.a ccm,mon 
t.ermtnals -should be motantecl UP. 

:J30'7. tone la is mounwd 01, t!\e back ,pane.l Just to ·the 
right ef SYNC: Jaek Jl06. 

Jaoa PTT Jack ts mounted -on the back panel J,,_$t· to the 
right of J303 2Sv 'DC. 

8 
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Standoff insulators are mounted as shown in Figwe 6-2 
on the back and right side chassis details, Mount one ground ,lug 
under one standoffinsulator on Ute stde pane!. • 

6 .. 3 VilIRING 

a.. Cenn~ct the alack l~d of' R3S3 to a standoff 
insulator on the dght side panel~ Connect the 1hfhitG lead to the 
ground lug. C(!)rmect the Red l.,ead t(> ene 'N .O. terminal oi $315 .. 
This is d1e Tone secUon of 8315. 

b.. Remove Uw. wire oonnect,ng ·C3iOB to terminal 1.of 
T30l. Conne:c-t 0308 to th~ ?LC. terminal of th~ Tone nctton of 
S31S . Conneet a wire• from the common tE.lrminal of ~ Tone secii.on 
of S31$ to terminal l of T30l. 

Ch Uft the wire at the CoUector st.ud of Q316 and 
connect it to tlw Common terminal of tb.e Pff section of sais . 
Connect a wire fron1 the N .o. terminal of the PTT section Gf 8315 
to J30a PTT 9n the baak panel. Connect a wtre from the N.C. termina.l 
ef the PTT sectk>n of 1Fl3l5 t<:1 the Collector 11tud of Q316. 

d. Mount C319 bett.1~n J307 ~nd the added standoff 
on ,the bac.k panel. Fcom th.ts standeff c.onnet't a vnre to the sta:ndoff 
on t11a right std.e panel to wb1¢h t:t'~ Black lead is conne-eted. 

6. 4 tNTBRCONNtC'i'IONS ... MTU TO DC'ID 

'.l.\vo cables w1th BNC terr.1lnations are supplied tQ connect 
J301 and J308. of the MTU with Output and PTT on the back panel of 
th~!:'DCTG. The e,datJ.ng. SYNC cable must. be manually Ghangeci 
betw~en. th.e MTU and tne OC?G det)anding on which ti.me iz:ircndts 
are· being observed. 
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