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APPENDIX A 

EQUIPMENT MODIFICATIONS AND OPTIONS 

A-1 INTRODUCTION 

Thi~ appendix contains information relation to modifications and options 

added to the basic Model 9310 Time Code Generator/Translator. Also included 

in this appendix are the top assembly diagram, logic configuration 1 ist, 

and the input/output specifications applicable to this unit. The logic 

configuration list contains a complete logi·c drawing 1 ist. This appendix 

also contains the recommended spare parts 1 ist and drawings not contained 

in Chapters Six or Seven but applicable to this unit. 

A-2. BASIC UNIT CHANGES OR MODIFICATIONS 

There no modification to the basic unit. 

A-3 ·OPTION MODIFICATIONS 

The pulse rates output logic was modified, Reference Drawing 9210.-8017. 

720417 
9210-11 lA 
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A-4 

A-5 

a. 

OUTPUT SPECIFICATIONS 

PULSE RATE OUTPUTS 

l . F requ enc i es : 

~arrie~ Pulse Rate 

Kpps 

100 pps 

10 pps 

2. Amplitude: +5V ±l.25V peak, maximum 

3. Source Impedance: dtl/ttl compatible 

b. TAPE SEARCH OUTPUTS 

1. Parallel Outputs: 46 1 Ines representing tenths-of­

mill iseconds, milliseconds, seconds, minutes, hours, 

and days in 8-4-2-1 binary coded decimal. 

2. Amplitude 

. (a) Binary 1 : . +5V ±1 .25V 

(b) Bi nary 0: ov ±o.4v 

3. Source Impedance: dtl/ttl compatible 

c. FORMAT DATUM SLOW CODE 

(a) Amplitude, adjustable binary one=lOv, binary zero =6v, 

nom i na 1 • 

(b) Source impedance, less than 100 ohms. 

OPTION DESCRIPTIONS 

The option circuits., illustrated in block diagram form, 

convert the time-of-day infqrmation contained in the 

minor and major time counters into the desired serial 

and time code formats for transmission to external equip­

ment. These circuits also include buffering circuits as 

required. Descriptions of these ~ircuits are included in 

circled-number order fol lowi.ng this paragraph. 

9210-11 lA 
A-2 



FI VE RATE SLOW CODE ENCODER @ 

INTRODUCTION 

This description contains a functional explanation of the five-rate 

slow code encoder. 

Bl-LEVEL SLOW CODE DESCRIPTION 

The serial code, Figure l, is a 33-bit amplitude-width modulated de 

fovel-shift code. The code is composed of a reference marker and four 

sub-code words of seconds, minutes, hours, and days·. Each sub-code word 

is weighted in a binary-coded decimal manner. 

The frame is divided into precise intervals. Leading edges of all pulses 

are coincident with the leading edges of th~ time cod~ frame intervals. 

The sum of the coded time refers to the leading edge of the code.word 

reference marker. 

One pulse is deleted at the beginning and the end of the time code word 

and between each digit in a code word. Two pulses are deleted between 

each digit in a code word. Two pulses are deleted between each digit. 

Index markers complete the time frame after the time-of-year word has been 

read. 

The amplitude and pulse-widths of the time frame ihformation are as 

follows: 

Arnpl itude · 

Binary 1 : . 

Binary 0: 

+lOV de nominal 

+6Vdc nominal 

@ 
(1 of 4) 



Pulse Width 

Reference marker: 

Binary 1 : 

Binary 0: 

FUNCTIONAL DESCRIPTION 

100% of frame interval 

50% of frame interval 

25% of frame interval 

The five-rate slow code encoder scans the contents of the major time counter 

to develop a serial train the format illustrated in Figure l. The code 

rate is selected by a front panel rotary switch; this switch is a binary 

coded decimal switch which selects one of nine positions. The first 

position being an OFF position. The encoder consists of a 33-bit shift 

register which is loaded with the contents of the ~ajor time counter and 

shifted out, according to which rate was selected. Th~ pulse-width generator 

inserts the reference and index marker and provides the correct pulse-

width as defined for the code. An output amplifier encodes the amplitude 

information and outputs a de envelope of the desired characteristics. 

SLOW CODE RATE Switch 

Posit ion I. OFF 

Position 2. 1 SEC 

Position 3. 5 SEC 

Position 4. 10 SEC 

Position 5. 60 SEC 

Position 6. 600 SEC 

Position 7. NOT USED 

Posit ion 8. NOT USED 

Position 9. NOT USED 

@ 
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FRAME INTERVAL GENERATOR 

The frame interval generator divides the frame period 1 isted in Figure 1 

into either 50 or 60 unique intervals. The FRAME RATE switch selects the 

bit rate counter clock rate. The bit rate counter outputs determine the 

percentage divisions of the frame interval period, divides the frame 

period into preci~e intervals and supplies the clock to the shift register. 

SH I FT REGISTER 

This circuit• contains a 33-bit shift register which is loaded with the 

contents of the major time counter once per frame as determined by the 

FRAME RATE switch. The data is then shifted out to the pulse-:width 

generator at the clock rate suppl led by the frame interval generator. 

PULSE-WIDTH GENERATOR 

This circuit contains gates to insert the reference and index markers, 

delete pulses between the BCD bits and sub-words, and provide the correct 

pulse-widths for the information as required. The pulse-width generator 

provides two outputs to an output amplifier. 

A. 11 111 This output is false for a binary or reference marker. 

B. 11011 This output is false for a binary 0 or an index marker. 

.AtieJ.. If _I ER 

The amplifier provides tri-level pulse output for the coded information 

·received ·from the pulse-width generator. The output data amplitude is 

adjustable from OV de to +lOV de. A binary 0 has approximately 60% of 

amplitude of a binary 1. 

@) 
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TAPE SEARCH OUTPUTS @ 

INTRODUCTION 

This description contains.a functional explanation of the tape 

search outputs included with the basic unit. 

FUNCTIONAL DESCRIPTION 

This logic consists of 46 buffers which allow control signals and major 

time counter outputs to drive circuits in a tape search unit. 

The logic isolates the output lines from the internal _counters so 

that external loadingor shorting cannot affect the time integrity 

of the basic unit. The buffers are non-inverting drivers, therefore, 

when the input is high ( +5V) t.he output· is high. 

Voltage outputs are also supplied at the output connector to power 

the tape search unit. 

700615 @ 
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PULSE RATE OUTPUTS ~ 

INTRODUCTION 

This description contains a functional explanation of the pulse rate 

outputs included with the basic unit. 

FUNCTIONAL DESCRIPTION 

This logic buffers minor tim~ counter outpOts for use by extern~l 

equipment. Four pulse rate outputs are applied to one or more out­

put connectors as illustrated on the unit top assembly diagram. 

The. repetition rates of the output pu 1 ses ·range from 1-kpps down 

to 1-pps in divisions.of 10. The negative-go~ng edge of each pulse 

output is normally defined as on time. 

GENERATE Mode Pulse Outputs 

All pulse rates are available in the GENERATE mode. The pulse rate 

outputs, except the 1-kpps output, have a. 20 percent duty eye i e. The 

1-kpps output has a pulse-width of approximately one microsecond. 

TRANSLATE Mode Pulse Outputs 

For input codes having a carrier frequency of 1-kHz or greater, pulse 

rates of 1 kpps and less are available. For the IRIG C and IRIG E 

input codes having a 100 Hz carrier frequency, pulse rates of 100 pps 

and less are available. 

710120 ~1 of 1) 



A. BNC Connectors 

720417 

Connector 

J8 

Jl2 

Jl3 

Jl4 

J15 

OUTPUT CONNECTOR PIN LIST 

Signal 

Slow Code 

1 pps· 

10 pps 

100 pps 

1 kpps 

9210-lllA 
A-3 



B. J2 Tape Search Outputs 

Pin Signal Pin Signal 

A HD2 AP hs8 

B HDl AR hs4 

c TD8 AS hs2 

D TD4 AT hs 1 

E TD2 AU ms8 

F TDl AV ms4 

H UD8 AW ms2 

J UD4 AX msl 

K UD2 AY tms8 

ro L UDl AZ tms4 

M TH2 BA tms2 

N THl BB tmsl 
p UH8 BC GO 

R UH4 BD SEARCH 
~ UH2 0 C' P.!D .., :;.....· '-

T UHl BF SAMPLE INHIBIT 

u TM43 10 BH FRP 

v TM2 BJ GND 

w TMl BK GND 

20 x UM8l BL GND 
y UM4 I d I /n BM GND 

;: 
z UM2) BN GND 

AA UMl BP +20V 

AB TS4~ BR +20V 

AC TS2 BS -l5V 

AD TSl BT. +sv 

AE uss~ BU +5V 

AF US4 //_LI?,,( BV +5V 

AH us2/ BW SYNC ERROR 

30 AJ US1 BX TSE 

--AA-A-K ts~; CA HD8 
'"· AL ts4 tJ ( CB HD4 ) I-~ TH8 AM ts2 cc 

71 AN ts 1 £8 CD TH4 

720417 92 i 0-11 lA 
A-4 



\.0 
N ...... 

)>O 
I I 

\J1 ...... 

ITEM 
NO. 

1. 

2. 
.., 
;) . 
4. 

5. 
6. 

7, 

8. 

9. 
10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

I 

NAME AND DESCRIPTION 

-AGC Amplifier 

Filter 

Minor Time Counter 

36-Bit Buffer 

Major Time Counter 

Decoder #1 

Decoder #2 

Sync Mode 

Slow Code 

Regulator 

RECOMMENDED SPARE PARTS 

MODEL 9210-lllA TIME CODE TRANSLATOR 

( ORDER BY NUMBER ) 

MANUFACTURER'S TOTAL RECOM 1 D 
PART NO. MANUFACTURER IN SYS. . SPARES 

15584 DATUM 1 l 

15585n DATUM 1 1 

15662 DATUM 1 1 

15663 DATUM 3 1 

15664 DATUM 1 1 

15673 DATUM 1 1 

15788 DATUM 1 1 

15675 DATUM 1 1 

15672 DATUM 1 1 

15728 DATUM 1 1 

. 
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NAME AND D'ESCRf PT WN' MANUF ACTU"RER r S 

PART NO. MANUFACTURER 

The following circuit assemblies are semi-modular and can either be stocked 

assemblies complete or components can be maintained as maintenance support. 

Front Panel Display 1 ess 

Nixie Indicators 15666 DATUM 
a. IC SN 7441 T. I • 
b. Transistor 2N3643 

c. NIXIE Tube 85991 Burroughs 

d. Lamp $7-4752-3731-500 Monsanto 

Fi 1 ter Switch Assembly I 15603 DATUM 

a. IC •. SP380 Signetics 

b. Diode IN914 

c. Transistor 2N3565 

d. Transistor 2N3645 

ro:rAL RECOM'D 

IN SYS. SPARES 

as spa res 

9 2 

2 1 

9 2 

2 2 

1 

l 1 

14 5 

2 1 

2 1 
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DESCRIPTION o.t.TE 

B 
rz. 
I\ ISloTl. $LOW C.ODE 

10 

9 

<0 15(.t.3 3~ BIT BUFFER 

15[,vZ. MllJCJe TIM£ 

15786 DE.CODE '*'2:. 

TB Z. i 51.03 FIL1T.R SWITCH 

APPROVED 

LD«•t PM'f\10..'- A\\·~ 
Tl'!l.'i! LOC.IC Pl<Y~lt"\. ~\SY Tl,.1.a 

LOU.1tO..i L0.:. .. 1101.1 NO. Ult~TIO~ \.Ot .. , IQ.; NO . 

_t 

1- .• 1. 

l 
3.41 

J 

l'mi.PT.1 C0-8016-0~-Z%-7071 ELCO 
PLUG, ao-eo ~-090-()CX)-]O?>, r.LCO 

11:0:-1\ fl. " I li\.U 

UG \094 A/U1 (B~) 

:1. SEE "lZ.10 l'\ODll'IC-"TION '"''-I0-8017 . . 

'80154';) (SLOW CDDE),ao1sso (MODlf. TO BASIC) 
3, SE£ WIREUST-8015Z.5(BAS1Cl.i 80JZ.~(T-"PESEARCH)1 

801~2.4 (PULS~ RAiE':I) 
J 11. • "C POWE<:. 
;i IS· \l'..PPS 
:S\4- \COPPS 
-:i \>,· IOPPS 
~l'Z.- \PPS 
::> II. 
J\0 CODE 1"-IPUT (LO) 
:i 'I . 
:lei- SLOW CODE 
:n-
·~". 
;15· 
:S4 .. 
:l3-CODE INPUT(HI) 
j'Z- 11"\P[ $El'.RCH OUTPUTS 

-i. 3\. 

\. °lON.l'\\l-li..,_." 1\0 G!DP'2.0·2.. \\LT SLIOE"~ 
'S.U'l'?L\~ ( 'Z.3"TR"-Vcl...). 

el 
mu , ... ~ TIME CODE ~tum Inc. 
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c.0Je. 
SLOW 
::.o DE. 
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REVISIONS I LTR I DESCRIPTION 

\APE SEARCH 
OU\PVTS 

J 2. 

\APE =::_.EARC.~\ 
CVIPLJ\$ 

'Jc \0- \I I A 
EiLOCI( Dl/-\SrfJ/, 

DATE 

I 
I· 

I 
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TITLE 
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LTR DESCRIPTION DATE APPROVED f 
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