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CLOCK INPUT

74 >—q

™8,

RGN
ORRS cLOCK

OIGITAL REPETITION RATE GENERATOR (DRARG)
Synchironous, programmahle, divider designed for loran rate generation or
any divide by N function  Various auxiliary cicuits (beyond those requirec
‘ot programmed divmion) are provided for guneration of loran pecuhar function
Jwision by N 1s accomplished by wwing the decimal outputs from the appropriate
‘kcade 10 the coincidence gate, L ANN 1. For exarmple, S57 1s generated by
nring Dgg, Dgg, and D43 199,300 Lis) 10 L AND 1. Simularly, H5 13 generated

CCIA 1 SYNCHRONOUS, SIX DECADE DIVIOER

Each dncads operates in BCO format and s continuously decoded mto ity ducirnmal state Decoded dacimal outputs
are avarlahie at turinnals lubeled Uy whees reprasents the decacs number and | the )" decanal state of that ducade  All
decades arm clocked synchronousty, there is app oxinately 50 ns detay from negative input clock transition to change of
state of n,' output

C CTR 1 accapts esther 5 MMz 00 | MH7 inpat When uung 9 MHz the DIVIDER SELECT (D2P@) mputs trad to Vee,
and the tist decade 1s noemally programmad to divide by b by ¢ ecting D14 to D2 COUNT ENABLE (D2CE) The
unused D2CE should be twd to Vee ot 1o the used D2CE This passes a carry pulse 10 02 avery five nput clock transition

This INWIrny vy > 1on of all yux decades,

Programmable divivion (1Le, generation of a Loran R Rate) 18 by witing the desired reset count
trom decoded outputs of CCTR 1 to L AND 1 When this count 13 reachad, C CTR 1 15 set 1o a parallel dats mode
feaunting is mhibited) and the naxt clock transition loads 1 into the Least Significant Ducade and 0 i all other decades
This value disables L AND 1 (its inputs no longer equal the wired n count) which then <2turns C CTN.1 1o synchronous
count mode. This initiates a new count waquence which will end whan C CTR 1 again resches tha programmed count.
Tha resct pulse from L OR 1 which causes this parallel load operation is equal to the clock period and 13 delayed approximately
75 ns fram the negative clock transition which defines the programmed count wired to L-AND-1.

For 1 MiHz operation, one or hoth D2CE inputs are @ounded, and D2P® input 18 grounded. This femoves the first divider
fram the counting chain and causes a one 1o be loaded into the feast significant it of divider N2 duning reset.

-uth Dg2, Dsg and Dgs,

——< e >

COUNT ENABLE OUTPUT (CEO)

OIVIDER Eig

54
seLecr
102P8) N o

02 COUNTENABLE
NPUTS (D2CE) @ @ TP-5, YELLOW
¥ CODE INTERVAL
£ 2
b 74

- FF-1 COMPLEMENTING FLIP-FLOF
Diwvides reset triggers hy two 1o defi- +
nase code interval A and B in Loran-C
-ophcations. External asynchronous re: .

ORRE X . ORRS Y

s provided.
L-AND-1 COINCIGEMNCE GATt D
AND gate output is TRUE 78 -
D ‘ransition which occurs approx- & ‘.mﬂlm%“‘
28 O A RATE SET—————(| . nately 60 ns after clock trans- - T L DRRS
B : % "_" z’; g’r_ -Q 1on defing programmed count.
-° R2 RATE SET. i .utnut goes FALSE one clock
D y 4niod after TRUE transition.
Al unused inputs must be
v.ounded ’ rP-7, RED
TRIGEER
* AND-2 COINCIDEMNCE GATE e

AND gate provides F ALSE scope trigger at test
«int. TRIGGER SET {T1) input usually conrecter
least siynificant decade, one count earlier than

TVATE SET (R1) input to provide early scope trigge.
D 6 a P P v scope trigge

1 TRIG. SET

T

_AND 3

AND's L AND 1 with three
external inonts Normally used 10
generate THUE conuidence pulse
berween (his DRAG and anather
DRRG in Loran applications. For
Loran A, only the inverting external
nput 1s used. For Loran C. local
and reinate Phase Code are connecterl
to the noninverting inputs
TRLE pulse miareing coincidence
ot DRRC countur reset unises  Pulse
neeurs only if DRRG’s synchromized

Output is|_|

24

@ Iw”a ourpur
>

”)—f"fRML RESET——— ulse. To obtain unambiguou

.’ TP-6, ORANGE
DRRS LORTD
_-OR-1 RESET OR GATE

OR’s L-AND 1 output pulse
with external FALSE reset

r2set of C-CTR-1, external
raset pulse must be wider than

0 ns and one negative trans:-
tion of C.CTR-1 clock.

’ TP- 4, BLUE

1.-MMV.1 RETRIGGERABLE
MONOSTABLE
Output 1s TRUE when L-NAND-~
nas a recurring output pulse. Output

~fter L-NAND 2 output ceases. Usec
*s a pulse loss detector in Loran
apphecation to indicate local and

ransits TRUE approx.mately 3 secon:!

remote DRRG's are not synchronized.

A

==

>« >——|10KkHz) from C.CTR 1. Set and Reset inputs

> e>—

> »>—4

’ TP- 3, GREEN
DRRG X DRRG Y LOSS

s>—4q
>

’ TP- 2, PURPLE

L-FF 2 SET/RESET FLIP FLOP
Independent RS thp flop can be used to
generate standard frequency (100 kHz,

are connected to D, and D,,,5 to yenerate
symmetric standard frequency square waveform.

»s oUTPUT

TP- 1, GRAY

- -FF-3 SET/RESET FLIP FLOP
RS flip fiop identical to L-FF-2.
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WO486 - 3/ DRRG: DIGITAL REPETITION RATE GENERATOR ( Doted: 3-23-70)
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(C:SQA-1). 5 MHz SQUARER-LEVEL CONVERTER

Converts low-tevel (1 volt p-p into 1000 5! load) 5 MHz
sine wave into fast risstime 5 MHz squere wave compatible
with digital logic slements. Input series resistor snd dicde
limiter provide input overload protection and snsure 1000 (1
77 > or greater input impedance. Normal (81) and inverted < o D
(92) outputs are provided.

<~ >

(C-DPS-1): DIGITAL PHASE SHIFTER

Provides digitally phese shift of § MMz input wavetorm. Phasa shift is varisble in
discrota steps of 20 ns. Normel and high driving capability inverted outputs are available. (L-BUF-1): DELAY LINE
Control of phase shift is provided by three SHIFT PULSE (SP) and three SHIF T DIRECTION (SD) BUFFER
inputs. The trailing edge of an asynchronous FALSE pulse on any SP mput will cause one 20 ns shift. f {N-DL-1): TAPPED DELAY
The shift will be to the right (later) i time when any SD input is FALSE, otherwise the shift will be to Inverts and amplifies mput
the left (earlior) in time. 5 MHz square wave 10 drive Uses & standard 200 ns, 50 §2 impedance delay line
The phase shift is implemented by selecting the output (phasa shifted) 5 MHz from one tap of » 10-tap 50 £ impedence of N-DL-1. with taps 3t esch 20 ns to generate 10 phases of the
[Z>> @ >—{ 200 m detay line,, N-DL-1. Thu miection & sccomplished by L-SEL-1 and controlled by the state of decimal input 5 MH2 squars wave. One phase is ultimately
"'“S":' l'g"“- L LS St R o, sloctad as the § MMz output by L-SEL-1. N-DL-1 inchudes
and SP inputs control the state of L -1, L -1 synchronizes any change in -1 state wi 15 E R and 224 §! ratehi
the shifted § MHz output. This ensures that no spurious output will occur during change i phase shift ::mo’ resiytive tarmiriation and & 2.} ek ching
(L-SYN-2): COUNTER SYNCHRONIZER
Uses interiocked D" flip-flops and an RS lstch
10 synchronize any input 10 L-CTR-1 with the § MMz
output. This ensures that set-up/retesse times of
L-CTR-1 snd L-SYN-1 are mat under all conditions
of operation.
-
SNFT MASE
wours (9B E
a»
(L-SYN-1): 9-SELECT SYNCH TCBUF 3, SWE OUTPUT
Uses 10 “D’; thip-flops to synchronize any change BUFFER
in 0-shift s selocted by the state of L-CTR-1 with the s el e
output 5 MH2 to ensure that no wpurious transients 5 MHz from L-SEL-1 mfficiently BPTERED $ WNs OUTPUT
occur during the switching process. to drive multiple DRRG's through p—
twisted-paw interconnections.
F- SNITED 3 WNs OUTMUT
—<~o >
(Q-RST-1): SYNCH RESEY
Uses voltage doubler and transistor to
detect loss of shitted 5 MHz and substitute "
#-CYA3): DECADE Lhuits, L unshifted 5 MH2 1o clock (L-SYN-1).
Stores the decimal number corresponding 10 the selected .
phase of N-DL-1. L-CTR1 has up/down count and paraliel (L-BUF-2): SYNCH BUFFER
Ao swen w0 >— BCD data entry capabilities accessible through L-SYN-2
BPYT RON PR which rasy be used to change the stored decimal numbar Provides inverted output to C-DIV 1 and synch.
and change the selected phase. L.CTR-1 BCD outputs wavetorm 16 L-SYN-1 and Q RST 1 rom § shifted
butfered by A28 for use external to board
> >+ § MHz output of L-SEL-1

(LRUP 2) 5 MM, OUTPUT

5 (LCMP 1) DIGITAL COMPARATON T BUFFIR

Compares ne BCD output of L CTR 1 with sxternally suppled
ot s p s P ovides bufter od caut

BUNERD 8 Ns OUTAYT

b0 (2>

wnn

T e
£311
Y

1§33

41w BCD (positwe logie! L CMP 1 outpur n TRUE 1o sgreamant ot 8 sniied b M2 appo

i phew 10 that e ovided
(CDFS 1) (L BUF 3}

FALSE arherwise
L CMP 1 intended lai comparison between | CTH ) of twe

=
=
> i WABE 8 SIIF T incrutes whan tedundaney 1 smpluyed a1 1hi leval
=

DIV 1) FREQUENCY DIVIDER
When the COMPARATOR INMIBIT input n FALSL COMPARATOM ~
Synchwonously dvdes and gates the MHz OUTPUY w TRUE 1oper oo 0f the BED irisite 1L GAT:2. OUTPUT
T output of C-DPS-1 to produas 1 MMz snd 100 kH: GATING
SATED D W2 OUTPUT
NAND s 100 kHz 01 and D
D &

Ne3Ed

woveforms. -J

(L-DIV-1): QUINARY DIVIDER o ARV OIOR 1 MM pube with sxternel

L DIV 2) BIOUINARY DIVI s PR 5
Synchronously fivides 5 MMz to produce :'"::'Ww't wated outputs bt L

200 ns pulises at 1 MHz rate Drvades | MHz output of L DIV 1 10 produce ity tended fir use
100 kHz square waves and 200 h H7 gating wave With (echirdant W 486 8 SHIFT SArED B2 W0OOINI OVIPVT
form Divison w syncheonous with § MH7 from modubes <

& w0 oureur

ILUBUF 1) § MHz DIVIDER BUFFER c/nrs:t
<
Butfers 5 MH2 input to L-DIV-1 1 GAT 1) 100 kHe STHOBE !
snd L DIV 2. GAING
M, 1n STOGEE AU
Cambioes sutputs of L DIV 1 p <o [>
s L DIV 2 1o provide 1 41 widks
and 100 ne wide FALSE st ubes ot

100 b rate WOk WoRs BIAEE TR

- b <4 [
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PORER COMNECTIONS — ALl € b
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eiioe 5 CONNECTED TO vee, AL umuSED DR %
2 - are imeur; vt
#e, ava ¢ 0007 adip kT AN . | mwa | rw GATE INPUTS ARE CONNECTED 1D 68OUND P
. srGos & i / b 1 Sy 5o wave oureyr "> x| mre | wa 7 ML RESISTORS AN e warr, 3%,
) ‘ CARBON CONPOSITION UNLESS WO
& LC e e cm cor, el 1 w (il B ol W3 VaLUES 8 OwS Um eSS MOTED
7
7.9 e 7 3 AL WWOLE NABER (APACTOR vaues o€
L ACOFARADS Aii DECWAC VALUES AME
1100 $iox WCROFARADS UNLESS NOTED
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9's Complement BCO mputs (Fama s 1) D

st e
s
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. PLEE EE¥% TEEL TEVY SRai Al MR tiis c9%s

s proset to s complement of desired numbee of 20 ns

phase mcrements (output pualses) durning LOADY mode. Least
sigrificant stage is preset 1o 4's corplement of least sipnpficant
it and operates as a divede by 5 Durmg LXECUTE maode

L ORI T counts the shift pulses outpuat to phase shifter.

LARLY CARTY line goes TRUL ane count previous to full

scale count (99999994) enabling L SCL 1 to transit synchronously

1

LSCL-1 SHIFT CONTROL LOGIC

Sequences and controls the LOAD, EXECUTE, and
CLEAR functions. !'omentary LOV' input to tke CLEAR
COMMARND input will force the logic to the inactive
CLEAR state at any time. Momentary LOW input to the
LOAD COMMAND input will transit the logic to the LOAD
condition, starting L-OSC-1, loading L-CNTR-1 and L-LCH-2
and disabling L-LCH-1. Momentary LOV input to the ’ g5
- EXECUTE COMMARND input will synchronously transit the logxcio the LOCHEN Shift bt
logic to the EXECUTE mode, outputting slew pulses until ——< " D

L-CMTR-1 generates EARLY CARRY then next pulse
"CLEAR® Logic

OSC-1 SHIFT PULSE CEMNETIATOR transits L-SCL-1 synchronously to the CLE AR state. If :
L-0SC- LSE CEMENATO EXECUTE COMMAND is given when L-CNTR.1 CARRY i
Generates FALSE qoing 260 ns widle julses at o proxinately output is HIGH, indicating a CDA of zero logic transits
11"Hz rate when enabled ducing LOSD ind £ XFCUTE “odes. to CLEAR without outputting slew pulse. Logic transitions "L0AD" togic
During LOAD, pulses are output to L CHTP 1 only, during are limited to the sequences: Y
EXECUTE, pulses are output to L-CMTR-1 and clock PULSE CLEAR ———$ LOAD —— B EXECUTE

TO PHASE SHIFTER outputs. t l » -
j EXECUTE" Logic
: S

Both logic and lamp driver outputs indicate the state of L-SCL 1, ’ TP-1, YELLOW
8 lamp test input activates all lacyys dnvers while held FALSE

[

LOC/REM Output 2 :

Clock Pulse To #- Shitter
=
~ “CLEAR" Lomp
”2
36 ) " QERR” C —q @
32 “ 040" e ——a
- “0a0" Lomp
- L4
D i - ieneirer ¢ i ? L-LCH 2 SLEY DIRECTIONM LATCH a1 @
:_]; L-LCH-1 LOCAL REIOTE LATULH i Follows state of slew direction inputs during LOAD.
D )—.Sm” Latr— Stores status of card and controls all signal and : TN During CLEAR and EXECUTE, state of latch is held "EXECUTE" Lomp
>___ indicator outputs of card. Latch is active on card independent of input. Latch state is to control slew }_____—< )
D 5"” "lﬂ’ designated by external wiring as LCCAL and may direction outiput when card is designated active by @
be toggled by LOC/RE*! shift inputs when L-SCL-1 - L L.CH-1. T
> 2 >".‘c’f/"'~ isin CLEAR state and LOC/PE"” SHIFT IM'HIBIT
/:,7;/ input is TRUE. L-LCH-10n PEMCTE designated “LOC/REM " Lamp
” >——~ card is slaved to the opposite state of L LC'!-1 on i 3
20 >———q LCCAL card. Esther the LOCAL or RET"OTE @
designated card was control, depending on the
> state of L-LCH-1 on the LOCAL card. The card in SNV, Dirsction
control has all outputs enabled. The card.not in = 2
control is held in the CLEAR state. Card status
is indicated by LOC/E' ! lamp driver and logic ﬁ/ﬁ"_‘i”ﬂ'ﬂ_( 2¢
outputs. @
D d
>

-

Wo486-5/CDA ( Dated: 4-9-70)

from EXECUTE to CLEAR on the next pulse. S
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BLINKED

CHLK U QUMK CODL GEHIERATOR

MASTER BLINK ( NINTH PULSE )

Latch 1 wired to set an shightly delaved second or eighthi trigger, generating syn
chromizing waveform. Syncronizing waveform disables C-M1AT 2 after first two pulses
during secondary operation or enables C-NMAT 2 after erght pulses for master operation.

CBLK 2 BLITIK CODE SYNCHRCNIZER

Generates blink synchronizing waveform to enable CBLK-1
at the appropriate tme during minth pulse transmission for
master or first two multipulse transmission for secondary.

Genvrates covrse tmmd hink wave g far both ouaster mnth pulse bhak s secondary T o Witipulse hiink s wavetonm o s o0 8 15 20 22 30 32 5 47 50
5 # 0 88 60 &2 635 67 70 2
generatad by crculating shift imgister C ST 1 and repants avery 17 seconds  Fach socond i asalverd it alterna 02 and 01 weond 0 72 85 87 9092 25 97 OO WL
segmanty amd thews are used 1o detine the respective ON/OFE Dlink periods The coarse Lurrd wavad or s shinwn below
35 40 78 e0 "s o
SLAVE BLINK ( FIRST TWO PNSES)
wonry 0o xc D)4 | cCTR 1 2HZDIVIDER mopear.
Genarates 2 Hz clock for C SR 1 OQutput o asymmetric (40" duty cyclel for wse by
CMAT 1 detiniig 0 2 and 0 3 second mtervaly of bawic 05 yacond clock parod
C SR TINE BASE SHIFT RECISTER
Operated as ring countr 10 qenurate bhnk (e base w 0.5 wcond mciwments. During no hlink condition (L NOR 1 output FALSE) CSR 11
0 static paraliel entry mode with 100...0 loaded. When blink imtiated C SR 1 operatns in weeial shitt with outpa 1 couphed 1o 1npuY, cwculating &
aingle TRUE bit as u ring counter T
2HMe >-
CSEL 1 LOCAL/RENOTE
CONTROL SELECTOR C 1AAT 1 GLINK LDGIC MATRIX
REMOTE BLINK D Selects blink command Encodes C SR 1 tune base and hlink control designation to generate
feaunt githar ismote ov coarse timed blink wavelorm for both Master and Secondary operations.
local source. Blink is C CTR 1 output used to 1esolve 0.5 second time base from C-SR-1 to
actuated by a FALSE level 0.2 and 0.3 consecutive increments as shown in C-BLK 1 master blink
LOCAL BLINK D on blink command input. wavetorm s TRUE during periods when ninth pulse 1s transmitted.
Aemote command selection Seconda y bk wavefor 1 s FALSE during periods when first two ’
on Remote/Local input.
L C-MAT 2 MASTER/SECONDARY MATRIX
A | > Gates C-BLK-1 output for either master or
secondary operation acrording to the wiring
’ table on next page. Input from L-NOR-1 locks
out blink action during no-blink occuring every
11.5 to 12.0 seconds and causas transmmsion
‘el during this period as shown in C-BLK- 1 description
wear  [1>
REMOTE E>
wea  [> [=>
2
L-NOR-1 OR GATE ’—<
OR’s Sx through Sy blink command
output of C-SEL-1 to determine that blink
1s to be iniuated. Output enables C-SR-2
10 generate blink time base. Feedhack
from Q24 resets C-SR-1 every 12 seconds
REMOTE + FALSE >—— 16 tnsure single true hit circulates in C-SR-1.
P2, —
GREEN
C-DVR-1 BLINK LAMP DRIVER
Displays master or secondary outputs, bl
waveform according to wired connection to T 9-
C-MAT-1 ey,
#Eo
BULINK LAMP
) &2
C-CTR-2 THREE BIT COUNTER e ) i
Counter s cleared by ~ach LORTO pulse  Counter counts multipulse triggers to
—<g¢ deterune second and ewghth trigger for dary and master op 1 ly

NOTE: SOURCE / SINK DEFINED AS FOLLOWS:
! UNIT s |.6 mA

[D D——— = N 1.6mA SOURCE ( CURRENT FLOWS OUT OF TERMINAL)

@ D——— : N 16 mA SINK ( CURRENT FLOWS INTO TERMINAL )

W0486-6/8LINK ( Dated: |- 22-70)
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€ NFC 1 RECORDER CHANNEL 1 PHARE COMPARATOR VOLYAGE QUTPUT and lesdback for CHEC 7 MLCORDEN CHANML L 2 PHASE COAWARATOP
Generams DC ouwtput proportions! 10 the phess lasd betwesn the FALBE going edpe of the VARIABLE litwe & provided by voltsgs dvop scros Sare ax C REC Y
input Ind the miscted edge of the majority of the REF E HENCE ingwis. Output corresponding 1o 0380 4.99 resistor  Drop i propor tions!
(Bv/mA) 10 0-1 mA current flowing in
dugrews of phass ed 18 0 1 mA through & o less Tinating load end 0BV into 50k or grester grounded = Velroult CURRENT
Wad CHART POSITIONING swihch selects FALSE going edge of REFERENCE o phem standard when OUTRUT end CURRENT RETURN.
‘Aanse: Swieece | in NORMAL posttion or TRUE gomg edge when in RT CENTER pesitien, sllowing pesitoning of recorder 1 CUR JUTPUT unusmd, or
trace nesr chart conter  VARIABLE and HE FERENCE vignals may heve different duty eycles but must be H ov.@enal circust voltage drop
of seme frequency twtwean 200 Hz snd ' MHs exceedfn, rener conducts snd Chavrel 2 Ry torencel
e A mamtsing eurrent through 4. 99k o >
& e revistor. Phoass! (| Ovtvwte ¢ . > Covroat Ovtpat
) G QPLRATION Current S e 5 L% @
( Majority gate forms inverted mejority of HEFERENCE nputs. EXCLUSIVE OR gat output it in- TR
phase REFERENCE mejority whan CHAR T POSITION twitch is in the NORMAL position, or mverted
REFERENCE magority when the swhch s in the RECENTER pesition. ; e B e s
The FALSE going edge of weveform clocks JK FF 1o the SET position (Q 1s TRUE). rege Quipet / Currvet Rutgrn r_<’
Edge demctor generates 8 FALSE pulse opproximately 15 ne wide 81 sach F ALSE going transition of (» @
the VARIABLE input. This putse asynchronously RESE TS the JK-FF.
Lo il Lo JK FF output is ¢ FALSE pulise with width equal 10 the time differemce between transitions of the Chanee! 7 Verabie
2> #>—{ VARIABLE input snd REFERENCE majority Q's duty cyche (FALSE time period) is proportional A -
10 the phese lmed of the VARIABLE wrth respect to the REFERENCE.
JK FF outputs inverted and appled to the non inverting input of an sctive 100 Hz 10-pass filter.
trwerting input of the lilter 1 heid low by A23C to provide rero reference. Both inver ter outputs
are pulied-up to Vee by 1000-0hm resstors to provide full 0 %9-Ver veltage swing.
D 63N — - —Duesie #C amrm - = A A T e ———t— g = gy —
TP4, Brow " kHZ LUSS
C-PCG-1 PHASE CODE TRIGGER GENELRATOR ’ C-TDL-1 TRANSMITTER DRIVE LOSS ALAHM !
; % SR 100 kHz SINE WAVE QUTPUT is coupied by C41 %0 3 pesk dutector and filter. Fitter output
Generates phase code SET tregger on TRHUE going “ra € CODE INH?T waveform y ) drives Q1 into conduction when 100 kHz is present. O collector pulis A12, rev iggersbis 3-second
when PHASE CODE MODE input 1s TRUE  Output is fast rme ntally decaying trigger ) Senses los of 100 kHz output, Interval, early triggers, transmitter triggers, or phass code s hot i FALSE, partinlly satisfies the input bogic. Low of 100 kHz causms O1 cutoff and
of nominally 24 V ampiitude snd 3 us 50 % width intc * . belanced grounded or flosting loed. o o | [Eae> triggers. Will detect h-dw-m;!m'wwmm::-?:ﬂ ‘°:".‘|‘"" o rovens A12 from iriggering. H 100 kHz is grted, A12 inputs are enly enéied during the time that | (e >
PHASE CODE MODE held FALSE). Phase code trigger waveform loss alsrm is P A > Pgering ,
Operation :  Opan-collector powsr driver grounds low end of 1:1:1 puhe transformer primery when ) My LM DISABLE PC ALARM input held FALSE. Output driver provided for front-pane! 100 kHz is gates ON. (oat Travsmitior Drree
diivar/input fogic i smtitind, 0.1 pF ‘capacitor, discharess info Wanslormer pricery . inésating fan- —_— indicator. Logic level output goes FALSE to indicate signal loss. Lamp test input sctivaes 1 Inwrval Lons are Lope
Tising . sxponentially. decaying vrigper . When drivsr turne off , 0.4 1F capacitor rechargm 1o 24V tamg driver when hekd faise. BLANKING (buffersd INTERVAL-FALSE during locsl interval) output is inwerted by A16C and
> in approximately 500 us, Diwode across primary limits reverss transients. 100-ohm shunt resistor | u applied to A12 input logic. A12 mput Togic is mtistied onty during the focal intervel (BALAMCING
g n\—1 p tor to sbsorb line reflections. Transformer secondary s floating to AT TR T " 'Op;v’::n o output FALSE).
& > provide f 1 100-chm balanced or $0-ohm unbalanced ; e i Cody =
e e e T L arsioN ' o 6 b e ,,,,,'::,'i,‘ Transtormer When PHASE CODE MODE is TRUE, PC SET and PC RESET TRIGGER MONITOR putess sl
: from C-PCG-1 and C-PCG.2 alternetsly set and remt the latch A19C. D. A19C output 's reome The EARLY TRIGGER MONITC R pules (occurring at the baginaing of the INTERVAL wave- L
struction of PHASE CODE m and is applied to A108. Second A108 input comes from i ic. The MPT MONITOR pulse sts the A(9A,
isF PHASE CODE MODE is TRUE. A108 output is recon- form) rests the latch A18A, B. This dimbles A12 input logic. | " P
ABD in CCSL-1 and 1s FALSE when . : 8 latch? i all other inputs 16 A12 sre ensbled, this ransition triggers fhe . Lost Trommitter Devee Lomp
11 —— - P structed PHASE CODE waveform. Pt e ediin e i g ¢
SECUITIRIASHC DR A O Y b e vith PHASE CODE MODE input FALSE, PC SET and PC RESET triggers sre no longer gonerated 1. 100 kHz output be pressnt
Sume as € PCEG Y encept PHESE CODE ST T trugar generated o Fale qoing edge of PHASE and A19C output i randomty TRUE or FALSE. ABD output from C-CSL-1 is now the inverted 2. BLANKING present
CODE INPUT : 3 PHASE CODE wavelorm and A 108 output is either inphase or inverted PHASE CODE waveform 3. EARLY TRIGGER and MPT must resst then set A‘N. . i
! focass depending on the sum of A19C, D. \ Men itions must be i € such that A12 input logic is shemately disabled
i b - FALSE going transitions of A108 output trigger A15, a retriggerable single-shot with than snebied. If thess conditions are not met, A12 deley runs out and O goes FALSE causing
¥ “,‘,’_‘.‘,;".’,‘"', approximatety 3-second runcut. A15 Q output remgins TRUE 50 long as A108 output mekes LOST TRANSMITTER DRIVE ALARM LOGIC output and LOST TRANSMITTER DRIVE
< = tranutions less than 3 seconds apsrt. A15's inverted Q output will transit TRUE if Aj$_un_ol LAMP outputs 1 go FALSE, giving an ALARM indication.
7 ! retriggered. With DISABLE PC ALARM input TRUE, A168 output will go FALSE indicating an
¢ /[ ALARM condition by causing LOST TRANSMITTER DRIVE ALARM LOGIC and !.DST
s o a7 —— ] YTRANSMITTER DRIVE LAMP outputs to go FALSE. With DISABLE PC ALARM input FALSE,
FEMERET T a it B AN A168 output is hetd TRUE, preventing ALARM indication to be affected by A15.
- =1
C-CSL-1 100 kHa PHASE CODER, SHAPER, LINE DRIVER méo’l‘:
Uses RC fitter to shape 100 kHz square wave input into sine wave. Sine wave is amplified by operational |
2 e amplhifier, A2, and booster amplifier, A3, to level of nominally 15 volts peak-to-peak into 50 or 100 ohm I G
i ’ unbalanced, grounded load. 100 kHz 1 gated on when 100 kMz GATING INTERAVAL INPUT is FALSE. The !
P Y| 100 kHz 18 phase coded by the PHASE CODE INPUT when PHASE CODE MODE is FALSE. When PHASE ;
| | CODE MODE is TRUE, 100 kHz continuously coded POSITIVE. »
)l_ OPERATION: et L
[F2> With PHASE CODE MODE input TRUE, A6D output is FALSE and output of A10A is POSITIVE coded i =
et weve pet | 100 KHE (non-inverted). With PHASE CODE MODE input FALSE, ABD output is invertsd PHASE CODE
waveform and A10A eutput is phase coded 100 kHz. 100 kHz sguars wave from A10A drives open-coliector
pates A1A through A1C. When the 100 kHz GATING INTERVAL input is FALSE, A1A, 8,Coutputisa B
15 V p-p 100 kHz square wave which is applied 10 an R-C filter network. Fifter output is 100 kHz sine wave
D 2> and it applied via the 100 kHz LEVEL trimpot to operational amplifier, A2 and booster A3 which form a power
amplifier with 40 dB vohage ggin and are capable of driving 15 V p-p into a 50 or 100-ohwm load. Since
100 anz Sotimg CCSL-1 is normally internal to a cycle compensation joop, 1ty sssolute input to output time delay is uncritical
SISOV A. and i3 not calibeated.
TiBA AU BUTFET. RFPLIFIER 125, Ovenge 176, reuow
[> = Butlers the tier INTERVAL wavetor 1 for ixternal wwe such a8 control of receiver bﬁu ® T ® v ~
mrorvel inpu? hlanking Outpat 15 TTL Iogic level with 60 umit load drove capathty  Output cavefores ——_— e — 1 i
FALR during nierval CTTG 1 TRAMSIITTER TRIGGEN GENERATOPR
lL"l 1 TRANSMITTER TRIGGER RECLOCK Generates fast 1ising, exponentially decaying trigger at lading edge of reclockad
opsasasine ymas MET,0e ST ARCLOCK wassforin: trigger Output has nominal 24V peak amplitude and 3 us 50% width into
[ 1590 i edom of MPT togyes AT4A 10 tha SET s, A148 J input s 100 ' balanced or 50 ! grounded load. Triggers are inhubxted when NPT INHIBIT
¥T Mocioch drrean TRUE, k input ua.;.'r:‘:(bvu ey v:LsFtA-&nE-'ma [ Baainies FALBE f
RECLOCK toggies A148 w0 Qs TRUE.O & Gorersting
the FALSE g0 udiog o o e o 8 orger 2o oy OPERATION: <o o
RESETTING AT4A. This pus A148 Jinput FALSE and k input . Tha FALSE going edge of input from L-TTR-1 triggers 3 ys single-shot, A9, when MPT INHIBIT input is T ot
el ielo i e bairimp el Lot o TRUE, generating a FALSE going, 3 us-wide RECLOCKED MPT OUTPUT pulse. TRUE-going reclocked Lot
TIING MPT pulse from A9 drives trigger generator (see CPCG-1 for details). Putting MPT INHIBIT FALSE
[> >4 PRRNES L ki B will prevent A from triggering on subsequent inputs but will not sffect the single-shot delay cycle once
aeT RECLOCK K I = £ tri —_
wer tggered. ———— —— w37 wO./ITR
wer == ; = TIMING: el B =t T |
wed 0, anp s =y wor msir e
ara 0, 8198 X ey r-- (owme.) | A
a0 0 e e necoces w1 TS T3 p— o {6 >
A48 0 [ MECLOCTED THIBEER] HINT g A faprea) €v.0
\‘ -t wIreIT
> n)—{ -wer ourmr o |
= b
WPT inhger |
[CETG1 EARLY TRIGGER GENERATOR
fast rising Y ving trigger at start of INVERVAL WO488-8/INTERFACE
((AL;E,nm edge). Output is nominally 24 V peak amplitude and 3 us 50% Interfaces timer, - wvaveforms with various sxtemal equipmant, providing leve! shifting, wavesheping, phese
width into 100 §2 unbalenced loads. coding and ph - = ison functions: x
OPERATION: L-TTR-1 reciocks coarss MPT to MPT RECLOCK waveform.
See C-PCG-1 for further explanation of trigger generator. EA4LY _TRIQ WONITOR C-TTG-1 ganerates high-leve! transmitter wriggars (MPT) for driving 50 ©2 or 100 {2 loads.
L-1BA-1 buffers the focal INTERVAL < for I use such & . .
C-ETG-1 generates high-level EARLY TRIGGERS (s1 the start of the INTERVAL vllv"w_ '™ in loren spplicstions).
C-CSL-1 Phase-codes, gates and filters 100 kHz squars weve input o produce 100 kHz sine wave.
Sine wave is amplified 0 15V p-p. Output hes capsbility to drive 50 2 or 100 2 !rmmd loads.
CPCG-1 and C-OCG-2 generate high-level phese code st and resst & ggers, respactivaly, in Loran<C applications.
> <7 +| [@aED> C-REC-1 smi C-REC-2 ave phase comperston with analog outputs for driving sither current or voktage type
Earty Trigger Quiput meters, or chart recorders. . 5 "
“H - Comparator it used to monitor local compensstion loop activity in loran timar applications. e
£on inew X C-TDL-1 monitors outputs of C-CSL-1, C-PCG-1, CPCG-2, C-TTG-1, C-ETG 1, and L-IBA-1 and indiczes lom of
any of these outputs by operating a lamp driver and setting 8 logic level output FALSE.
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CINTG 1 INTEAVAL GENERATOR

Generates up 10 thiee mitervals tor control of morkile dividary and for extarnal
output  Operation (v degwndunt on i ogramning
Timer Operration  Only one interval, ilaster Majority LORTO

ety an B S latch whose outputs are e inters ally to contral CCHT 2 and buffesd

W genr tued
for addehtional system use Tha intarval s teecnmated 1400 (8 atter the correct mymber
ot i pulses have been generated, 1 @, master tume intarval 10,900 /v ave timear
rval 8,900 1

Other Systam  Up 1o three tervals are genmated  Master nterval 1 produced
as outhmed above, duration 10,900 518
The intervals are initiated when the X or Y gates detect comaidance by decoding a
DRRG to Xy X2,X3x 34Xy, 0 s The comcirence presets C CNT 1 and setsan R S
tatch  The latch outputs control C MPTG, C CNT 1 and are butfered for othar system

Two stave intarvals, X and Y. may he generatad

uw

Stave interval duration s 7900 /s,
thet munnmu

The module will operate corractly whenever
ntervals vhown at right are obsarved.
These SPacings NsuIe proper generation M
of the module’'s dividers.

+ 21090/
BASLstshar 3

N
127,90 us \ / 127,901 us
\
14

[l R AR

bt
o> P

ecath

ver iy

Lol ) 1}

(RO

Ty gt

wetates i VO

v

too

Thw sy b o o eration s et

Nl

AR

CLUTIVI (R |

LIAVA RR S

ot Thie derest feee ey garter vy contmesly decoded antoats deor e

b Bt e vl s oatpats

1 isesa 1E 08 elock mpat proveded fros o DERG
e 1kt B9 and 3% are develoced with the same numbes of gates as the NRPG T ki

Pty pdained boe gt 3

producest by

A reclocking matwork poor to tie dividers msures that

FONE T peep 00 At e ettt !

CULTERN PRI TR PR B TR

SLAVE INTERVAL RESET

through 9 and 11 decimal states.

1000 pis incremaents at the divider output.

CCNT 2 MULTI-PULSE INTERVAL COUNTER
Mult-pulse intervals are generated by 4 synchronous bmary counter whose ou tput 1s continuously decoded into 0

i

The counter is enabled only during an Interval as uohn;d by C-INTG 1. The counter clock 1s 1 kHz, producing

State 8 1s used 10 reset the slave intervals in C INTG 1 while states 9 and 11 are used to reset the Master interval
latch for timer slave (TSRST) or master (TMRST)

The

TRIGGER ENABLE

W 486 9/PC/MPT

This module generates Phase Code. Rultipulse triggers and interval wavetorms for erther tumer or

other Loran C systems use  Programmmng for module use 1s summarized n Table 1

For tiner operation C MAJ 1 and C MAJ- 2 provide two phasas of majority 1 kHz for use by C-CN1 2
and C MPTG which, in conjunction with C PCWG, generates Phase Code and Multi pulse triggers.

For wwnulator, or ather system operation, C CTR 1, controlled by C INTG 1 provides anather source
of 1 kHz C MAJ 1 and C MAJ 2, Programimed as Selection Gates mix this 1 kHz with that provided by
he ORRG and additional programming of C PCWG produces master and slave Phase Code plus appropriate

8 are used in forming phase code and multipulse triggers.

outputs 0 through 9, excluding

TMRST

N

multipulses
CTION APPLICATION OTHER
1IMER
LAV MASTE I { ORAN C5YSTEM
CANT G X1 10 Girannd X1 10 tirouna X1 to DRRG O,
X2 1o Ground %210 Gronnd X2 10 DRAG Dy,
X3 ta Gro vt X3 10 Ground X310 DARG Dg,
X4 10 Counndd X4 10 Ground X4 10 DRRG Dy,
X5 1o (nund X% 1o Ground X5 to DRRG Ny,
Y1 o Ground Y1 to Ground Y1 to DRKEG Ug, i
Y2 to Liroundd ¥2 to Ground Y210 ORRG Dg;
¥3 10 tiround Y3 10 Ground Y3 10 DRRG Dy,
Y4 10 round Y4 to Girouny ¥4 10 DRRG D3y,
Y5 ta Cround ¥ 5 10 Ground ¥5 10 CRAG D),
pat i T 10 MAJORITY LORTO NI GET T0O MAJORITY LORTC NMISLT TO DRRG LORTO
TS RST T M1 RST TRRST TO MIRST TMRST TO MI RST
€ 08561 (R Covnections 11 thracgh | 11 10 Master nterval
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Ewght AND OR INVERT gates act @ on sight-pile, doubie
throw twnich  The 9's complement of the rwrobe delay n 8CO
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L-CNTR-1 PRESET COUNTER

Two conventionsl BCD counters se preset to the 9's comple-
ment of the desved delsy wi sucre - seconds and tenths immediately
following the feilng edge of the majority 100 kHz reference, and
count up et the inwernsl 10 MHz rete. Decimal counter state 98
detines the srmination of the delay, end the leading edge of the
delayed swobs.
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L-RSG-1 RECLOCK STROBE GENERATOR

Cénventions! JK Thp-flop s snabled st L CNTR 1 state 97 end
toggied by the next intrnal clock putss to produce the lesding edge
of the delsyed strobe concurrently with L-CNTR 1 stats 98 The
wailing edge of the strobe 15 determined by the outputs of L CNTA-1
iected ss K enebimg inputs te the JK flip-fiop. snd may be st to
provide srvy strobs width from O.1 to 9.9 Lis by connecting the
FINE and COARSE STROBE WIDTH INPUTS to the sppropriste
outputs of L-CNTR-1. Both TRUE and FALSE delayed strobe out:
puts sre svedable.
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L-mAJ1 MAJORITY GATE AND PRESET PULSE GENERATOR

100 kHz majority pules generated by A9 s inverted and terminsted 150 ns
from the lesding edge by Z1, A108 snd A10C. JK flip-flop A11B reclocks both
loading and trailing edges of thit pulse to the internal 10 MHz clock. The re-

sulting counter preset pulse (svailable st TP 5) is a 100 ns wide LOW
synchronous with the 10 MHz internal clock snd occurring immediately
the lesding edge of the msjority 100 kHz,
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L-GEN-1 10 MHz GENERATOR/BUFFER
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5 or 10 MHz input.

- ,L IO ;M1 INPUT ( USED IF 10 Nz AVAILABLE, OTNERWISE, YIED NIGH )

”} 5 mNs WPUT [ IF 10Nz INPUT USED, TIE WISH )

buffer amplifier only

or butfers the 10 MHz internal clock signal from an extarnal

A13A, 8 and 22 generate a train of 50 ns wide pulses at 8 5 MHz rate by
5 MHz square wave 50 ns after the falling edge. Z3 delays thia puise
train by 100 ns and A 13C NOR'’s the onginal and delayed pulse trains 1o produce
the 10 MHz square wave. When 10 MHz 13 svailable, L-GEN-1 may be used a a

In-phase (F1) and inverted (§2) 10 MHz outputs are provided.
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ENVELOPE TIMING ADJUSTMENT CONTROL
Generates a varisbie width strobe delsyed from a majority 100 kHz rafersnce input. Two et of 9's complement BCD wmputs, despnated LOCAL snd
REMOTE. externally adjust tha delay through two decades in 0 1 43 incraments

L GEN 1 ganerates or butfers a 10 MHz internat clock signal from an externat 5 or 10 MHz source 1o provide the 0.1 45 resolution.

L MAJ 1 generates 3 0.1 (k counter preset pulse, synchronous wath
100 kHz reference. Every 10 s, L CNTR 113 preset to the 9's complement of
L-GAT 1 L CNTR 1 counts up at the 10 MH/ internal clock rate

nterne! clock and

edge of the delayed strobs synchronous with the internal clock
The delayed strobe 15 normally used to implement an ENVELOPE TIMING ADJUSTMENT (ETA) in loren trenam tter-driver applcathona.

veeurring iImmediately after 1he leading odge of the majonty

t the delay se1ting selected 1rom either LOCAL or REMOTE oxternal sources by
Selected outputs of L CNTR 1 arm L RSG 1 J or K inputs 1o generate the tosdung o Wehng

( REVISED (2-10-71)
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“> LOST MAJORITY OUTRUT

CAND | DIITG ERROD LOGI

Combines 108t signal lovels trom thi DIRG's 1o doteroni wheh DTG Tuas st toned o that
no two of the DITIG s agrme (IO RAJOIITY conthian) b or mrample, it DTG 1 mallunctions,
The twe mput hnes marked 1, 2 and 1, 3 will hoth be TRUE thus pasang througl the A22C gate and
hahting the “DAAG 1 JOMP Jamp. 1t A22 11 C, D yate outputy are ALSE, the NO MAJORITY
qate, A14C will activatu 1o gunerate an arhitrary reset to Al thees DRIG S

7 c-am-2

O——— OARG Ne | JUMP (ra)

We 486 12/CONTROL

Control module designed specifically for majority type control of three
DRRG's or three phase shifters. All of the logic necessary lor this control
and status display 15 included on this module. The basic concept of the
module 1s the comparison of d. c. signals representing the agreement of
one paw of the three controlied units. In addition, external reset logic
18 provided to synchronize the controlled units to either an external
“ulse simnal, an external phase shif ter or both

—— c-aLm-2

l0—— DRRG No 2 JUNP (76)

— ¢-ALw-2

0——< ORRG No 3 JUMP (7¢)

C-OR-2 OR GATE
Develops NO NAJORITY]

CRST 1 RESET AND GATES
Enable the MAJORITY
INTERVAL LORTO pulse

to raset the DRRAG daterminad e

by C AND 1 to have malfunctionec
The MAJORITY INTERVAL

LOR TO pulse s phase coded,
hence this reset operation will
correct any phase code jumps

as well as time jumps among

the DORRG's.

b RESET PULSE from DRRG
——————————Q1, 20r 3 LORTO

e >
0RRG Mo.t”>

” £
LORTO DRRG No 2

e

LORTO DRRG No. 3

C-t1AJ-1 LORTO LIAJORITY GATE

Provides a MAJORITY LORTO (not the INTERVAL
MAJORITY LORTO) to all system cards such as Loian
wave{orm generators etc.

CNST 2 NO MAJORITY
RESET LOGIC

Selects individual DRRG
resel pulses or a NO MAJORITY
1esat pulse. This pulse s selected
a3 the hirst DRRG LORTO to
arnve at COR 2. The single
shot locks out the NO MAJORIT vjp—
reset circunt for a period greater

check logic and the reset to
1 external logic

than two Loran periods to allow
the DRRAG pulse loss ndicators [ |
10 determne 1f a majority
agreginent has been achieved
At the end of this tme penod -
another reset attempt will be
made i the NO MAJORITY
CONDITION persists.

COR 1 RESET NUR GATEY

Dwgitally combine DRRG
reset pulses from the nternal

I0————< DRRG No. | RESET (79)
0——————( NO MAJORITY RESET INPUT (72) G

b wo masomiry meser oursur (o) [5 >

o< 0RRG 2 RESET (77}

’ TP-3, BLUE
: ,  MAJORITY LORTO

L wavomry LoRTO (45)

lo———————< WAJORITY LORTO (43) )

- O
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“'; INTE.H'V‘L Lw:ro 5‘;0

64

P e EE—

VARV

EXTERNAL MAJORITY INTERVAL LORTO

C-OR-3 OR GATE/LINE DRIVER

Generates INTERVAL MAJORITY LORTO and provides rP-5, WNITE

CALM 3 CHECK TIMING ALARM

Flip flop AMA 15 set by a NO MAJORITY condition and displays this to the operator as
a4 CHECK TIPAING indication. The operator must acknowledge this by actuating the CHECK o—
TINMING RESET toclear the fhp top

2 balanced line driver output for ex ternal use of this signal.

1

B2

2

L5}
0 DRRS 3 RESET (75)
I C ALM.2 MALFUNCTION ALARM
Actuates the output lamp driver if any abnormal (i.e., matfunction] condition exists among
the on card or external check logic elements.
/-6 A— @
48-6 ~A—
as.6 ] o aLann oriver (12)
D 49-6 A— aLann
s > weKe (7)
> » >9 >
C-MAJ2 MAJORITY GATE
CHECK TIMING INDICATOR (9) E> SOURCE | Generates logical majority of
2/ >—C three nputs.
D SOURCE 2
19 >—Q
- CMECK TIMING DRIVER (41) @
SCURCE 3 o—— wasoriry t18)
S >
.
- CNECK TINING RESET INPUT (Jo{@
5= cl, tut
p — NAJORITY INTERVAL LORTO (47) 20>

44

EXTERNAL - SHIFTER AGREENENT Py

1

Y

Srsrem >L:2___
swnz 27
30

O- SHMIFT CLOCK
SET OUTPUT

2

LOCAL RESET TO EXT.

A

32>_[£>—__0

REMOTE RESET

L-AST-3 EXTERNAL RESET LOGIC

Provsdes RESET TO EXTERNAL logic. This logic will slew an internal phase shifter to agree with an external
phase shifter and reset the dynamic DRRG elements. Actuation of the front panel RESET TO EXTERNAL
pushbu tton sets A19B whose output enables the phase shifter reset mechanmsm. When the phase shifter agrees
A18C changes state and sets the flip-flop composed of A24 gates. This output stops the DRRG dividers (actuates
Parallel Enable) until this fhip-fiop is reset by the AND of the 5 MHz clock and the EXTERNAL INTERVAL
LIAJORITY LORTO. The divider is thus restarted precisely in time with the local 5 MHz and coarsely timed
(within 200 ns) to the external MAJORITY pulse.

C-AND 2 EXTERNAL AGREEMENT LOGIC
Determnes if the tocal LORTD agrees with the EXTERNAL LORTO by
setting a fhp-flop on the leading edge of the EXTERNAL pulse and resetting
with the AND agreement of the two pulses. A23 NOR gate provides lockout
of all EXT:RNAL RESET logic in the event that no local MAJORITY exists.
This feature prevents cold-start Iockup between two tining systems.

either the pulse detector (C-AND-2) or the ph;
detector.

C ALM-1 NO EXTERNAL AGREEMENT ALARMN

Logically OR’s no external agreement signals from

ase shifter

< NO EXTERNAL AGREEMENTORIVER (39)  [i50mD>

RED
INTERNAL CLOCK

D<”0 EXTERNAL ASREEMENT INDICATOR (11) ’ -1/,

TO EXTERNAL

b #- SHIFT RESET TO EXTERNAL (27)
o RESET TO EXTERNAL LOGIC (5)

>

o RESET TO EXTERNAL DRIVER (37)

C-CLK-1 ASYNCHRONOUS CLOCK

Provides a source of ndependent 2 MHz clock signals
to slew or reset W8 486 -/PHASE SHIFT - type phase shifters

>
L—<Frm

cLock
ENABLE

——< cp15)
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WO4B6. 13/WAVE FORMS A

Generates Loran A ugnal format (BLANKING, THANSMITTER TRIGGER and BLINK) from magority ot
dacoded outputy of three WO4B6 3/DRAG modules in timer appiicatians TRANSMITTE R wigger may be
Gelayed in 1 us steps over a range of 0109 s from the wternul trigger refarence When & local path compen
#at0n loop 18 used, TRANSMITTER TRIGGER timing may be adjusted 10 maximize the correctron range of
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DIGITAL PHASE SHIFTER
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SHIFT COMMAND goes low. The stored word is isolated
when SHIFT COMMAND goes high. Shift occurs immediately
and remains until GUARD WINDOW goes low, which resets
shift to zero. This reset is edge sensitive, approx 300 rs after
GUARD window transits, shifter and storage latches are under
control of the external SHIFT COMMAND.

M Shift Capability is * 9.8 usin 0.2 us increments, although
only *+ 4.8 us can be used due to MPT reclocking.
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Cross Rate Blanking Input.Low Level
ynhibiets triggers and blanks cycle comp
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=2 A i)
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INHIBIT /

Reclock to 100 kHz, timing MPT to

CROSS-RATE LATCH

Cross rate blanking 1s :mmediately
foilc wed when GUARD s low and
helc-off when high

»——i

cyclecomp B+ commpP+ETA @

100 KNz FROM
ET4 @ SHIFTER

1

Shift word can be changed 300 ns after GUARD goes low,
followed by a false pulse ( >>100 ns ) on SHIFT COMMAND
to read and store the word. Since phase shift is reset to zero
after each pulse, inhibiting the SHIFT COMMAND pulse
prevents transmission of a phase shift on all succeeding pulses.
To phase shift only certain pulses of a group, some form of
counter, synchronized by LOCAL INTERVAL and clocked by
GUARD WINDOW, must be used to generate selected shift
command pulses.

GUARD WINDOW GENERATOR

Output goes high at MPT or SPT
input and remains high until 250 us
after LMPT

N
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GENERATOR

*——»

MGITAL DELAY

Delays EMPT to form LAWPT in
increments of 10us  Total delay
isn 0us, 0 .n 5

Delay is programmed on DRINT
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=i TO ERROR SENSE BOARD
FOR SAMPLING INHIBIT

BLINK SAMPLING

INHIBIT WAVEFORM
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@ LATTER 1S REQUIRED FOR

Generates a 400 us “Local Interval’
beginning at SPT time.

" i

(E0r i) MPT's

LOCAL INTERVAL p———— ——]

TRIGGER GENERATOR

Gencrates floating, 20V triggers combined
on halanced line for direct uutput connection.
Repdaces original Early Trigger output of
AN/FPN 54 timer. Provides a T L trigger of
both ET an¢ MPTs for alarni monitoring of
trigger loss.

FUNCTIONAL BLOCK DIAGRAM OF C/DRINT MODULT

Field Change No. 2 to A*/FPN-54 Loran-C Timer.
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t I I CONNECTOR “EARLY TRIGGER"™
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Figure 5-3
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COMMAND RECEIVED" u'u Checks "INVALID LFA" ;..nu il LPA 4 Three digits of LPA are stored for parallel loading to the timers. Error g LP/s until FICI Power ¢ be swoked :\','; 'm e nz’?w: 2 FRONT PANEL
being ordered. Invahd LPA checking circuitry se1s an inhibit flag whenever the audot code for a char.cter restored wnd all ir.nuients have - genersle U AVl ¢
other tiian & number 1 raceived. nailized. C-XR-A. XAMT/HEC COMTROL v gnat
Oiders ramsaut mods whenever vaiid ssmmand w
Clock recewved. Caunts numbar of tranimitted charagiers E 1 Remate
Yoie Command varity Verity enters receive mode and viits for "VERIFY™_ It “VERIFY” [— | Celt
ecyived received causes execu won of the sammand upen reeapt L |
St G CHAN-1. LPA, BLINK REMOTE CALL HANDLER Xmit / Rec of any other characters, also sets te receive mede waiting
LPA 4+ for further commands. CMAN-J. BLINK (' XY.2) REMOTE CALL
C-XA-1: XMIT/REC CONTROL Clock Looks for "EXECUTE" sgnal, then executes stored command. LPA - TIMER B1TCH HANDLER
Flip-fiopt are used 1o siore direction of LPA (+ or ), state of blink and Remote
Orders transmit mode whenaver valid command is received. Counts ' stute of “REMOTE CALL". "LOAD" and “EXECUTE" ngnals are sem et TxecuTe Ty o proegpengocnn climee
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[ i P L 0f Commands Entered
= B-10 Selects which boarel will have XMIT/ C-CCD-1: COMMAND COUNTER DRIVE
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NOTES:
1. B BOARD USED ONLY IN RCI-M AT MASTER STATIONS.
2. DIAGRAM SHOWN FOR RCI (SECONDARY STATION).
3. TO PROGRAM FOR RCI-M REMOVE THE FOLLOWING JUMPERS:

A. 85 TO 810
B B12 TO C12
C. B46 TO C46
D. B46 TO B4
E. BAL TO 850
F. 850 TO BS6
G B54 TO C54
H. B61 TO B62
+5 -186 1. B70 TO C70 i
J., THE FOLLOWING JUMPER MUST BE ADDED: C12 TO C3
+5). +18. )\~ 15 ! 4. TO REMOVE LPA CAPABILITY FROM RCI-M, REMOVE WO06E3-2A/HANDLER
A l__ MODULE AND INSERT JUMPERS: B5 TO B3 AND C57 TO C85.
. 232.»#2'28.». SOIRICONES22RE
meB 38 N RURRXBERR 8NP Q8R LomeB3RT ~n |83 o 29 (J3)
1
2 :; :: g 40 54 REMOTE CALL. -0 9
8s 50 7 54 3 LOCAL/REMOTE OPER. 01
i pos A BOARD % % C BOARD 46 B8 _OARD 4 ALARM OPERATE 02
T 20 W0683-1A/DECODER a4 27 W0683-2A/HANDLER \V0683-16/MAST HAND 83 BLINK OPERATE 03
a o a8 84 745 GROUND OPERATE————————1—0 4
38 " 63 ’-—toc./R-m.Slby—O 5
= = ? 19— +15 —Alarm Stby4—O 6
34 2 8! 5 —Blink Stby4+—O 7
(T81) 32 = 6 8! 1S nd Stby+—O 8
66 1 —O 10
» 3 - 2 - |
e 24 13 5 s = =
T RCV TTY 22 19 / TO sAU
10 040~ 6 18 20 50 85 >
12 16 2 o :: . =
20 b RCV TTY 9 : g & 49 (J1) (42)
| 64 67 b bl B &g
| s 9 R 4 o p it —o8
s U p 3 . o
- —O w
= : ®  (XP1) ®» YR28IRRY FRPSaT8e28R (xP3) BBESH Rs 8w 2 (XP2) BolBe | 4,:1 33‘“‘
= LINK B1F K 0 K
RCV TTY | 1 | oY BLiNk BIT L oL
9 2 BLINK BIT: O M oM
| -&
(TB2) L w BLINK BIT: h O h
: SHIFT RIGHT s o
L B o i - CLOGK XMT/RCV oméJEI;EFT g; —— g L
10 O——0 " XMT/RCV LOAD O H EXECUTE o H
| Qe ERIFY EXECUTE 0 [ [~ o)
5. NUMBERS COMING = ot
> XMT TTY VALID LPA 18 t
20 0-—0 LPA 14 s 0 s
CLOBK LPA 12 0z oz
______ REPAIR POWER UP RESET. P11 g ~O r
30— +15 LPA 18 Q
| OPERATE LPA 14 F ~O F
T ih1) oA 5 0
AT COUNTER LPA.024 ——& X ~0 X
LPA .022 & oW ~o W
LPA .0Z1 66— D¢ ~o ¢
MSD 8 ETA & X ~oi
MSD 4 ETA & ON ~o N
| " MSD 2 ETA F—— p P
T = z ~o R
F1 10— +15 Kt MSD 1 ETA & R
—o! | (Ps1) | zo_j—r’ s CR1 LSD § ETA —— k ~0 k
<) 2 +15 (s2) LSD 4 ETA & m _Oom
o3 | | 4o 3 CALL LAMP LsD 2 ETA————6——F—0, ~0 n
H—C—o‘ LSD 1 ETA = 35S —o s
5 | | so [ D o4 o4
= O: | | - S —O O ¢
z O 70— = L8 ]
ol 5 8 O v 0 u
3 w | o—t—4p_ ==
* 1 } 82 - $18, XP5 $1 S1A, XPa 0 K
— b
ETA MSD TETA LSD CALL RESET o b
SWITCH l —ou u
=
| NG — ot - f
(——"'o . [ ]
2 | _EJ c —o cg -0 g
54321 | 12345 = F:._on 0 s
‘__I.__I § 8 TD-589 TIMER NO. 1 bl TD-289 TIMER NO. 2
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{ { # RELAY DRIVE OUTPUTS TO ALARM REPEATER UNIT (ARU)

RER

RLAR PANEL REAR PANEL TB1 REAR PANEL 183
)
e OSCILLATOR 5 MMz TIMER LOC / REM TIMER ALARM ENV COMP TIMER BLINK — INITIATE RELAY DRIVE OUTPUTS £Co TCs
RATE | RATE 2 RATE | RATE 2 LOR - A RATE | RATE 2 BLINK T el neo  meo o £ . : -
RE N-RS y Lo + TMRS T TX2 FF ™ L-C
or sToBY osc 3 TRUE M BLINK FIRE Ml w1 woz w1 wo2| N1 N2 NI N2 R NOI NO.2 NOI NO.2 | RTI  RT2 aran  O"N  FLS  RST  FLS  CON Lin LiM voc | MRS T3y sTBav iR FAIL LOC/REM gcp | FALSE
;z | | ! .; M M Q | 2 3 . s (] 7 ] ) 0 1] 2 13 ] 18 M 24 18
i i it [ | | | | | ] i | | [ | | | | | | i
1r L 4 4 T 4
lH—’ TO TP2 ECD REF.
)
" OSCILLATOR OUTPUTS Y TIMER SET ALARMS and BLINK ALARM
o)
—
4 TRANSMITTER CONTROL SET ALARMS
L——M BLINK FROM TIMING RECEIVER, FIRE, REMOTE CALL,
and TIMER LOC/REM ALARMS
W0686-2/STCMP STATUS COMPILER ( B Board ) ,r WO0686-1/ALARM ( A Board ) J FRONT PANEL
C-W0686-2/STCMP: OSCILLATOR C-W0686-2/STCMP: SIGNAL C-W0686-1/ALARM: ALARM STORAGE SAU MESSAGE PANEL - I
MONITORING and ALARM CONDITIONING and COMBINATIONAL and DRIVERS:
N—OPERATE 5 MHz GENERATION: | OPERATE ALARM————————— LOGIC: —-{ Collated alarm display panel which informs operator
3 Rec.uves and stores all alarms in- of the principal cause of failure. Displays integrated
Monitors all oscillators and Monitors analog input p ters ALARM LOGIC LEVELS for Drives all message display ALARM MESSAGE DRIVE P result of alarms at 3 levels of priority: green-no alarm,
N— STANDBY 5 MHz determines which oscillator is at fault. STANDBY AL, and converts them to alarm logic levels. lamps. Provides open collector outputs yellow-low priority, red-high priority alarm.
Generates and forwards alarm logic level. Logically combines alarm logic levels to for remote relay operation. Provides for
Indicates phase errors in either operate, drive the front panel alarm displays via alarm reset.
- standby, or oscillator 3 signals and > the alarm and storage drivers.
\OSCILLATOR 3, 5 M| complete loss of either the operate or L ————OSCILLATOR 3 ALARM—¥
standby oscillator signal.
ALARM TEST and RESET ALRA
4 TEST
% ALARM
C-W0686-1/ALARM STATUS RESET
RECORDER DRIVE: 0s1 s1
“Digital to analog converter’
WATCH DOG
L BLINK OFF AIR TIMER
FRONT PANEL
[ 1|2]|o] |o ‘ o1
. ~ TIME TIME :
JL SPARE ALARMS CHART RECORDER Y 16 RESET
(digital bits 1-4} ;—ﬁ
OSC. SYNC.
© —-I o ) ANALOG RECORDER DRIVE
s2 l
REAR PANEL TB2
ADV. RID
ECD s CHART RE L]
STANDBY - SEARE 2 Fohne STATUS
RECORDER DRIVE
13 12 ™ P2 T3 SPARE SPARE SPARE SPARE | TRUE | BIT | BIT2 ®IT3 BIT4 FALSE ° o
@ - ® o o 0000000000000 e v s
B e S e A % AT F v A e 0@ 5 ®
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