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CHAPTER ONE 

GENERAL DESCRIPTION 

1. 1 INTRODUCTION 

This instruction manual contains procedures and descriptive in­

formation for proper installation, operation, and maintenance 

of the Model 9210 Time Code Translator (TCT). 

1.2 DOCUMENTATION 

Since the 9210 has many options designed to meet individual instru­

mentation requirements, this manual is divided into two sections. 

The first section describes all configurations of the 9210 basic 

instrument and comes complete with logics, specifications and schematics. 

The second section or appendix contains information on all modifica­

tions and special options added to the basic 9210. The appendix also 

contains the top assembly drawing and any other special documentation 

applicable to this unit. 

Each engineering drawing or specification in this instruction manual 

is identified by a unique DATUM file number which is located on the 

specification sheet or at the lower righ corner of the drawing sheet. 

The file numbers assigned to the circuit-card assemblies or schematic 

drawings are the same as the part numbers assigned to the corresponding 

cards. 

1.3 PURPOSE OF EQUIPMENT 

The DATUM Model 9210 Time Code Translator operates as a reader using 

a serial time code as a time base. 

720608 9210 
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The 9210 relies upon an lnput serial time code for its time base. 

This code is typically a member of the IRIG family. The carrier 

frequency of the time code is used for the clock and the time informa­

tion is automatically set into the major time counter. 

The terms derived from both the minor and the major time counters are 

also used to drive option circuits which develop the serial time codes, 

parallel outputs, and pulse trains, etc. 

1.4 PHYSICAL DESCRIPTION 

The 9210 is constructed in a 3-1/211 package requiring a minimum 1911 

rack mounting. A decimal display, located on the front panel, shows 

translated time. All controls are located either on the front panel 

or on a subpanel, located just behind the front panel, with the controls 

facing in an upward position. To reach the controls on the subpanel, 

the 9210 must be pulled forward about 6 inches. Chassis slides are 

provided to allow this to be done easily. 

1.5 SPECIFICATIONS 

Refer to Table 1-1 for the specifications applicable to the Model 9210 

Time Code Translator. Changes or additions to these specifications, 

if any, are listed in Appendix A. 

Refer to Figures 1-1 through 1-6 for the applicable IRIG Time Code 

formats. 

720608 9210 
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TABLE 1-1 

SPECIFICATIONS 

1. AC POWER 

a) 115 VAC or 230 VAC ±10% 

b) 48 - 400 Hz 

c) Less than 100 watts 

2. CARRIER CODE INPUTS 

3, 

a ) F o rma ts : I R I G A , I R I G B , I R I G C , I R I G E , I R I G G , I R I G H 

b) Carrier Frequencies: IRIG A - 10 kHz 

IRIG B - kHz 

IRIG c - kHz or 100 Hz 

IRIG E - kHz or 100 Hz 

IRIG G -100 kHz 

IRIG H - l kHz or 100 Hz 

c) Modulation Ratio: 2: 1 to 6: 1 

d) Input Signal Level: 

1. Hi Input: 0.05 volts to 50.0 volts peak-to-peak 

2. Lo Input: 0.01 volts to 10.0 volts peak-to-peak 

· e) Input Impedance: Greater than 15 k ohms, single-ended 

f) Frequency Range: 25 Hz to 500 kHz 

DC CODE INPUTS (OPTIONAL) 

a) Log i c Po 1 a r i ty : Positive true or negative true 

b) Formats: IRIG A, IRIG B, IRIG C, IRIG E, IRIG G or IRIG H 

c) P 1 ayback Ratios : IRI GA 

IRIG B 

IRIG c 
IRIG E 

IRIG G 

IRIG H 

720608 

1 : 1 

1 : 1 

1 : 1 

1 : 1 

1 : 1 

1 : 1 

to 16: 1 

to 128: 1 

to 128: 1 

to 128: 1 

to 4: 1 

to 128: 1 
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d) Input Signal Conditions 

1. Voltage Levels: positive, negative, or bi-polar 

2. Amplitude Range: ±1 volt to 50 volts peak 

3. Input lmped~nce: greater than 8 k ohms, single­
ended 

4. Rise and Fall Times: Less than 1 microsecond 

4. ENVIRONMENT 

a) Temperature: 0°C to +50°C 

b) Humidity: Up to 95% relative 

5. SIZE AND CONFIGURATION 

a) Chassis: 3-1/2 inches high, 19 inches wide, 
17 inches deep 

b) Mounting: Standard 19-inch equipment cabinet 
with chassis slides supplied. 

9210 
1-4 



IJ:" fORIUT A: 

.1. Time: Unaverul lim1 CUl·2k 

2. lime frame: 0.1 se.cond. 

3. Code Dii;il WtitMinc cplions. BCD, SS or bolh: 

1. Bina,., Co~cd Occuoal t•"'t-ol->t•r Co~t Wcr4-3-I b1n1r1 d1g1t1. 
Ill Scccn~I. rr.1nJlc1, hcur1. ca1s •~a 0.1 1eccn~1. 
121 ReCJCIU )~~111. 

b. Slrai 0 ~.t B•niry l•me-of-diy C1~1 Worll-17 binar1 difits. 
Ill Sccone1 or.Ir. 
121 Rec1clu ucn 24 ho~rs. 

.C. Ctd& Wcrd structure: 

1. ECO: \'/~rd t!g.n1 al ln~er Count 1. Ein!ry cr~e~ Elet:'ents occur 
~el~een Po11hon l~enhf.er f11;r.eo1S ii f~r 1tr:0 :1: 1 fer m1nule1; 
6.lcr hcwrs: o ar.J l fer c111: col•I l~e Cc~e Word 11 CC·T.wielt. An 
ln~n Markr:r oc::.H\ b~i11er-.i '~c1ma1 C=C•ts 1n ucn. iroup t:> provide 
St?arahon for v1sull resc1"11cn . .. ':/, 
b. SB: Wcrd te,ins at ln~e1 tour.I EO. foe ~ecrm3f C•t1l1 117 binary 
coc!ed elemenlsl cccur w1;h a Posalion ldenlifaer Del,.een the Slh and 
10th binary coded elements. 

60, 

Sl:C. I?."D!X .x.>.llJ(3R 

CCh'TROL FUNCTIONS 

l.lX x 

NPICAL tQ:lD\IL.\nt> CAllRllR 

loCOfln4lndcd rrequonc:y 10,ooo·cp• 

70 

5. lenl Sifnifica~l d1~it occurs firs!. ocecl fer fraclion~I seconds 
lnform1:1on "hath occurs follow1ne lhe d•1-<>f·yeu informal1on. 

G. Clement rates Avaibble: · 

1. IOC'l per secon~ Cbaiic Element raid. 
b. 10\l per seccn·l. 
c. 10 per second. 

1. Elemenl identaficition: 

1. "Cn t101e" relerence point fer all Elemenls is lhe lca~ing edge. 
b. ln~u MlrHr.......... .... ..... . .. ................................ 0.2 milliseconds. 

l61r.1rr Ztro er unco.1ed Elcmcntl. 
c. Cc~e D1t1t .............................................................. 0.5 milliseconds. 

l81nar1 or.ti. 
d. Poiitaon ldtnlrncr- 100 &er second ............ 0.8 milliseconds. 

IRelers to l"e lea~mz cd;;e ol the succeeding 
El1rnentl. 

e. ·Reference Mancr-10 per second ........................ .Two cons.culive 
Pa1itlon Identifiers. 

m.e "en lime" poinl, lo ~hich lhe Cc~e Word 
relers, is the lea~1ng edle of the second 
Position l~ent1fierJ. 

8. ReSlllulion: I millisecond funmcdulatedl. 

0.1 millisecond lmodulatedl. 

9 •. Carrier mcdulalion not normally requirtd1·10 kc. recommended •hen 
modulaleJ. 

80 90 

(TIXX or DAY) 
STRA.IClHT Blt:>.Jn' sr.co:ms 17 BITS 

IRIG STANDARD TIME CODE 
FORMAT 'A' 

(1000 pps Code) 
Reference IRIG Document 104-60 

Figure 1-1 IRIG Time Code, Format 11A11 

9210 
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0 

IRIC rCIRl.!,1,T ~: 

I. Time: Univuul lime <Ul·21. 

?· lime r11me: 1.0 morld. 

3. Cooe D1&il Y/e1£hhn£ cpt1or.1: BCD, SB or boll!. 

1. ainary Cooe~ Otdm•I l"nt·Ol·yeu C1~1 V/114-30 bin.iry dit1ts. 
CH St:::on~s. ~1r.u!u. hciurs and d~y~. 
121 P.tcycles ywly. 

I>. Sl11iz~r B•niry lime or.cay Cede Ylcrd-17 t1n111 di£1h. 
Ill Seconds cnly. 
121 Rrcyclu uch 24 hours. 

(. Cede Werl 11ructure: 

1. tCO: v:,rd t~~1r.s ~t l"ii!I c,~M J Binary co:!ed (:ements occur 
~d'l\'ecn fctit1~n l:'rr.t1:•tr [!er.ants 17 lnr s~:i:.ncs. ] lor r:i1n:.1ttS; 
6 lot hcurs. e •r.:J 2 ror c,,,, until lr.e Ced• v1:rd II ccm~le!t An 
lndu lln~tr occurs bel•e.n dmmal Q•i<IS on racn 1rou~ lo provide 
1rp11al1on for rnual re10:,11cn. 

I>. si: Wo'd begins al ln~t1 Counl SD. fo'e decimal cigils 117 binary 
coded rlcmenlsl cccur v.1tn > Prnl11ft IG•nl1fi1r ~e!~ttn lne 9111 
2nd 10th binary co~ed erernenls. 

10 20 

6. [lrmcnl 1110 111iliblc: 

1. Iv) ptr 1cccnd lornc ltrmtn! Ille). 
' b. 10 prr second 

c. I per second. 

7. (lemenl idenhfic1!1on: 

a. •on lime .. rererrnce point for 111 Elements ii lhe IH11n2 ed;e. 
b. fnGu lhr'ur. ........ .. ................... -.... 2 m1111secon:is. 

!B1n"r 1er1 or uncoded [ltrr.~nll. 
c. C1d1 Di111. . ...................................................... 5 millimon:ls. 

IB•n"r or.ti. 
d. F'o1i11on l~eolihtr-10 per second ................... 8 millmconds. 

IP.tlu1 lo !hr leading tdle ol Inc succeed1n2 · 
[lcmenll. 

t. lchrt"cr Mirtir-1 per secor.d ...................... Two ccnsoculive 
Positicn l~tnlifim. 

CThe "on lime" poinl. lo which the Ctde Ylonl 
rtlers. is l~e leJd1n1 rcie cf lhe second 
Pultion ldanlifierl. 

B. Resolution: JO milliseccnds lunmodulaledl. 
1 millisecond !modulated!. 

9: Carriet frequency: I le. when modulated. 

TIXX Fr~OI: l SECOND 
30 

l I I .(0 
I I 

"'----UT• TIIO: J)!Llli:X COUNT (0.Dl SECOh'DSI 1 t JU: r • MIJ\X!: R 

. ~ • Sf.CO!OS 

t I• "' .• .., _.. ..... ..... ... ... .,. .. 

JUllU'l'%S ltOUl>.S 

': : ~ ~~ !~ =~ ..... 
DAY r 

S1flJLJlJ~o ~ wwu1r~~w~lDflILIL-ILik LJLJ1ll_[1flru~uutur-w .OlLJLr SEC~)ruLJULUJU._J_r;Ji 
1\1111..r<Y '0' (TYPICAL) . 

SM.<; ('n'PIC>.L) l\I~~'i 'l' 

(TYrICA,L) 

50 

.·.;,-- ~ 

(;() 

l.l:X l{ 

1'l'1 J C>.L l!l."OUl.>. Tm C1'JU 111 

1to00<.,...nd"1 frf'<l'lcmc:y, 1000 C}"' 

Figure 1-2. 

10 eo 
-l 

90 

IRIG STANDARD TIME CODE 
FORMAT 

(100 pps 
I 81 
Code) 

~ 
0 

Reference IRIG Document 104-60 

IRIG Time Code, Form<it 11811 

~210 
1-l+b 



IRIG FORMAT C: 

l. Tin1e: Universal lime IUT·2l. 

2. lime Fume: 1 minute. 

3. Code Dizit Wei;hlir< oplion1: Bonuy Coded Decimal lime-of·JUI 
Clt1 Wcrd ;:r.11-Zl t:r .. 11y o•z111. 

1, 11.onules. ~ours and days; 
b. P.ec1cles yearly. 

4. Cede Wu6 strucMt: BCD Y,~rd bt!••s al l•d!I tGunl 10. 91r.ary 
c~rd [ler::eols cccor ~el•een Posot1tn lcen11her (;emeoll 17 fer r.'.on· 
Min; G lo' n:~rs. B l"~ Z fJr CJ1;J "":.1 l~e Ci:r n~rd 11 c;;m:.ele. 
Ill lndu Min.er occ~rs te:fteto cec1m11 01g1111n ea;~ ,:;,up lo p!QHCC 
sepuahon fer Visual res~tul1on. 

5. lust si&nif1canl ti0il occurs firsl 

&. Clement 11\cs availa~lc: t) 

a. 2 per second l~asic Eler.:ent rite!. 
b. I per 5 secoods . 
. c. 1 per minute. 

1. Element identifiution: 

1 •. "On time" reference point for 111 [lemenh il the t11din1 · tdU. 
b. ln!u Mu\11 ........................................................ 0.1 uccnos. 

16in1ry itr1 or ~ntoded ClemtnU. 
c. Ctdt Dito! .............................................. - ... ·--··D.2S ucondl. 

te1r.1•y encl. 
d. h1i.ti~n tecr.tifitr-1 per S seconds ................ - ••. 0.C seccnds. 

IRrlm to v.e lcad.ng e~ie of the succeedon& 
[lc:nenll. 

e. Refennce ~IJrUr-1 per minule ........................ .lwo consecutive 
Ptsitiu l6rctor•m. 

(!he "en time" ~oint, to which the Cc~e Word 
rclcrs. is lhr leidir.i ec;:e ol lhe seccnd· 
l'niliu l6u11roer1. 

l Resolution: ~.5 secon~s (ur.modulaledl. 
0.01 seconds (mod,lale~ 100 cpsl. 
0.001 seconds (modulated 1000 tpsl. 

9. Carrier lre~uency: ICO or 1000 cycles when lllQdulated. 

TIM!: FAAY.S 1 l<IIWl'E 
10 20 30 40 50 

lllD&lS COOll'l' 0.S 6!C. 

.• 

IRIG STANDARD TIME CODE 
FORMAT 1 C1 

-(2 pps Code) 
Reference IRIG Document 104-60 

TYPICAL H:'.DUl.l.TJQ) C.\AAlltll ttoo .,,. I 
lll•t'O..;..r>ded rc"'l"•n.-Y 100 or 1coo C'JHI 

• 

Figure 1-3. IRIG Time Code, Fonnat "C 11 
9210 
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lllC ro~MAT [, 
l. Time: Univernl lime IUT·21. 

2. "lime fl'me: 10 seconds. 

3. Code Cigil Yleifhlinf: BCD limt-of·yur Ctdt W1rd- 26 Binary dieils. 

1. Seconds, minutes, hours and days. 

b. ltccycl" yurly. 

C. Ccd1 ~lerd slructure: 

DCD Word be<ins a! Jr.~11 C1vnl 6. Binuy !od'd Elcmenls occ11r 
. bclY•!!~ Prn11on l~tnl:f1er C::o:!r.tl 1J fer sc::"'~s. 7 fJr minules: 

6 lcr hours: 8 ao~ 2 l·lr {>111 i.r.:;I :~e Coae 11:r.I 1s c;;..,;::eie. An 
lndct l!2r\rr OCC'JtS bt1.,een ~ecimJI ~1;;1ls in each gr~cp lo provide 
Sepaullon for YISual lesolullcn. 

5. lusl significant digit occurs finl. 

·. 

G. Clement 11lcs 1v1il1ble: 

1, 10 per second lbnic £Jemenl ralel. 
Ii. l per second. 
c. O.l per srcond. 

1. Clement ldenlific1lion: 

1. •on time" rtfcrtnce poinl lor 111 Elcmcn!J Is the ludinr t<!21. 
b. ln~u llu\tr ............. -......... ··'·-···--··-··-·-··-···20 millistccnds. 

IOinary zero or unco<!~ OemenU. 

c. C.~1 Di1il .. ··=······--···-·-·········-··---··---·-·-50 millim:onds. 
IBin.ry or.el. 

cl. Pnltien l~u.\ifier-1 rcr second ............ ·-··-··-···SO milliseconds. 
IRelcrs lo lhe le1d1nr e~0 e ol lhe succcedinr 
(lemenU. · 

e. Relercntt Marter-I per 10 seconds .. - .. -·-·-··.Two consecvlive 
Pultlu ld!nUfiera. 

(The "o~ lime" point, lo which lht Codi Yl11d 
rtlers, is the leading edge of the second 
tnllloa ldenlificrl. 

I. Resolution: 100 milliseconds lunmodulJltdl. 
l millisecond !modulated!. 

9. Carrier frequency: I le. when modulated. 

L.,.------- TIM& FP.>.ME 10 SECONDS 

r lo 20 JO ,0 
ru::F. T.tME INI>SX COUlll' co.10 SECOND) 

HOURS MY 1 "-- f;EF. AARKER 

6&CO!iDS MINt71'ES 

10 20 40 1 2 4 8 10 20 '0 1 2 4 8 10 20 . 1 2 4 8 10 20 40 00 100 200 

50 

~0~2.~,-~~~~~--~~- /LIUUlJlJL[1fUUJJLllJLJ__fl 
~ ~ ol SF.Co.. •• 

1 I . eo HS --il*- ~~~Y ' 0 ' ~ I I so MS --t>I ~ (TYPICAL) ~!:a-- BI!t'Ul.Y 'l' 

(TYPICAL) 

so 60 

I!.'DEX MARK!:R 

olO SEC, I!.'DEX AARK;;R 

CONI'ROL FL'llCTIOSS 

" ~ . nn n rn 1 n n n n n n ni "'sU'--''1"i .............. .._,......,._..._,r·f ,, 
" -+! ~BO MS 

POSI~IO& ID&lll'IFIER 
(TYPICAL) 

.. 

70 

(TYPICAL)-

80 90 0 

TIY.E or tlAY 
STAAIGllT DIW.RY S::COl>'!lS (OPTIOl:AL) 

2 9 210 211 2'1J. 2D 21-1 215 2'6 

Wll!JLJLJWLJLJLJUT1 
P9 i'O 

\_ 
PB 

. TIME AT THIS POllll' ECUALS 173 MYS. 
21 HRS.,. lB xn;s •• 47.5 SEC. 

IRIG STANDARD 71HE CODE 
FORMAT 1 E1 

Reference IR I G Document 104-60 

Figure 1-4. IR I G Time Code, Forii1at 110 11 
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-1..0 
IN 
..i:.--­
CD 0 

~:::cr:i.1: 

:Fo.:-:r.":it G, Si~i1:il GCOl, is composed o! the following: 

1) 10.0 p~s fram~ rc!er~nce m:!rkers R=(Po and PR) · 
2) B~r.:tr~ coded decimal time-of-year code word l38 digits) . 
3) Control !unc~io:1s (la dibit~) · · 

. 4) .1GC0 l":ls posi~ion id::nti!icrs (Po throu:ih P 9 ) 
5) !OCOJ pps ir.dcx :::~:irkcrs. 

I'-~ TIME FRAME O.O 1. SECOND 1 
lNDEX COUNT ( lOO}JSl 

TI ME-:-;-:-t-
0 !O 20 30 40 50 so 70 eo so o 
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CHAPTER TWO 

INSTALLATION 

2. 1 I NT RO DUCT I ON 

This chapter provides an insta11ation procedure for the Model 9210 

Time Code Translator. 

2.2 INSTALLATION PROCEDURE 

~pon receiving the 9210 make a thorough inspection of the instrument 

and its accessories. Any damage or loss of equipment should be re­

ported immediately to the responsible carrier, If no damage is found, 

install the 9210 as outlined in the following steps. 

a. Using appropriate hardware, insta1i the 9210 in 
' 

standard 19-inch rack or cabinet at the desired 

location. 

NOTE 

Approximately 20 inches of free space in 

front of the rack or cabinet is required 

for installation (an-d removal) of the 

9210. After installation, a minimum of 

six inches of free space must be main­

tained to allow the 9210 to s1ide out of 

the rack or cabinet for access to the 

subpanel controls. 

b. Ensure that the POWER toggl~ switch is in the OFF position. 

720608 

Connect primary power source to power input connector on 

rear of 9210 power supply. 

9210 
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c. Make appropriate connections to 9210 input/output connectors. 

NOTE 

Input/Output cable assemblies are not 

supplied and must, therefore, be fabri­

cated using the connector plugs supplied 

with the 9210. Refer to the top assembly 

drawing in Appendix A for connector J­

numbers and pin assignments. 

(1) Connect IRIG A, B, C, E, G, or H carrier modulated code 

to the input connector. 

(2) If 9210 is to be used in conjunction with a Tape 

Search Contr~l Unit, connect tape search output 

connector to the Tape Search Control Unit with 

the cable provided. 

(3) Connect all optional input/output cables to rear panel. 

d. The unit is now ready for operation. 

920608 9210 
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3. 1 INTRODUCTION 

CHAPTER THREE 

OPERATION 

This chapter contains a list of the Model 9210 Time Code Translator 

front panel and control panel controls and indicators together with a 

short description of their function. In most cases, the operating 

procedure for a switch or the interpretation of an indicator reading 

·is included as part of the switch or indicator description. General 

procedures required to operate and adjust the 9210 are also included 

in this chapter. Special procedures applicable to a specific model, 

when required, are inserted in Appendix A. 

The names of the front panel and control panel controls and indicators 

are capitalized and underlined in the text. They are spelled exactly 

as they appear on the unit. Control position and indicator states 

are capitalized only. For example, 11Set the POWER switch to the ON 

position". 

3.2 CONTROLS AND INDICATORS 

Except where otherwise indicated, all 9210 operating controls and 

status indicators are located on the front panel or on the control 

panel. The purpose and function of these controls and indicators 

are described in the following paragraphs. The controls and indicators 

are illustrated on the top assembly diagram included in Appendix A. 

3,3 

720608 

CONTROLS 

a. POWER Switch. The POWER switch controls all sections 

of the unit. All logic is operational when the POWER 

switch is.set to the ON position. All voltages are re­

moved when the POWER switch is in the OFF position. 

9210 
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b. MODE Control. The MODE rotary switch selects the 

number of frames to be by-passed before the unit is 

synchronized to the input code. 

The 9210 is controlled by an input time code signal. 

In some units, FRAME BYPASS control settings are used 

to select the number of time frames containing non­

consecutive time data that will be accepted before the 

counters will be corrected to agree with the input time 

data. Noise on the input signal can cause the translator 

to read erroneous data. To detect this data, advantage 

is taken of the fact that time code data is sequential, 

i.e., updated in each frame by the length of time re­

quired per frame. Therefore, any change in sequence 

may be regarded as an error. The capability to select 

the number of error frames that will be accepted before 

the counters update provides a means of compensating 

for these errors in normal forward operation, while 

retaining the ability to respond to input time-code 

changes. In general, FRAME BYPASS control positions 

should be selected ~ccording to input signal reliability. 

For extremely poor quality signals, choosing higher by­

pass positions prevents needless µpdating and restores 

the original continuity to the time code. When the in­

put signal is relatively error-free, choosing a lower 

rate decreases the response time for valid changes in 

continuity should these occur. 

The rotary control may also be set to select 00. In 

this mode, the counters are not updated by the input 

time code~ The 9210 utilizes the carrier of the input 

720608 9210 
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signal as a time base, and generates all outputs by 

dividing the carrier frequency. 

c. Polarity Switch. The POL switch is set to indicate 

the polarity of the input time code carrier. Amplitude­

modulated time code signals change amplitude to indicate 

a mark precisely as the carrier signal crosses its zero­

voltage axis. Positive (+) polarity is defined as a 

positive-going zero-axis crossing at the on-time edge 

of a mark pulse. Negative (-) polarity is defined as a 

negative-going zero-axis crossing at thJs edge. If it 

is unknown, the polarity of the time. code signal can 

be determined by examination with an oscilloscope. 

d. FWD/REV Switch. The FWD/REV switch is set to in­

dicate the time-code 11 di rection11 • In normal operation, 

where the time indicated by the code increments in 

successive frames, this control is set to the FWD posi­

tion. In this mode the leading edge of the time code 

index markers are on time and the FRAME BYPASS cir­

cuitry is operational. For reverse operation where the 

time indicated by the input time code decrements in suc­

cessive frames, this control must be set to the REV 

position. 

NOTE 

If the 9210 is used in conjunction with a Tape Search 

and Control Unit the FWD/REV switch is disabled when 

connection is made. 
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e. INPUT CODE Selector Switch. The INPUT CODE switch 

selects up to nine input code formats. The fol lowing 

table indicates the input code format corresponding 

to each position of the switch. 

POS lTION CODE FORMATS 

1 IRIG G - 100 kHz carrier 

2 IRIG A - 10 kHz carrier 

3 IRIG B - l kHz carrier 

4 IRIG C - 100 Hz carrier 

5 IRIG c - 1 kHz carrier 

6 IRIG E - 100 Hz carrier 

7 IRIG E - 1 kHz carrier 

8 IRIG H - 100 Hz carrier 

9 IRIG H - 1 kHz carrier 

f. FILTERS Selector SiJitches. The two FILTERS selection 

switches, PLAYBACK and SEARCH, are ident'ical. 

As indicated by their titles, these selectors are in­

tended for use in tape search operations when the 9210 

is operated in conjunction with a tape search unit. Each 

control selects the center frequency for an optimally 

flat, Butterworth response filter, with a roll-off of 

24 db per octave and a bandwidth of from f/3 to 1 .Sf. 

Two controls are provided because playback and search 

of a tape are usually done at normal and high speed, 

respectively, and different filter center frequencies 

must. be selected during each phase of the operation. 

The PLAYBACK or SEARCH filter is selected automatically 

9210 
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by a control signal from the tape search unit. When 

the 9210 is operated without a tape search unit, only 

the PLAYBACK filters are operative. 

Each control consists of a dual concentric rotary switch. 

The inner switch ring (decade multiplier) selects a 

basic center frequency, and the outer switch ring (binary 

multiplier) selects a factor by which this frequency is 

multiplied to determine the actual filter center fre­

quency. The NORM setting of the decade_multiplier 

selects 11straight through" operation; there is no filtering 

other than normal amplifier 11 rol l-off11 • The X1 setting 

of the decade multiplier establishes a basic center 

frequency of 1 kHz. The center frequencies that can be 

selected are shown by Table 3-1. 

The f i 1 ters are addressed by terms from 'the FILTERS 

controls. The decade multiplier address terms are de­

signated Ul and U2; the binary multiplier address terms 

are Vl, V2, V4, and.VS. Remote filter addressing may 

be provided as an option. 

addressing scheme is used. 

filter address code. 

In this case, the same 

Table 3-2 shows the 

9210 
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DECADE MULTIPLIER 
BINARY -MULTI PL I ER 

x. 1 Xl 

1 /128 - -
1/64 - 15.6 Hz 

1/32 - 31.2 Hz 

1/16 - 62.5 Hz 

1/8 12.5 Hz 125 Hz 

1/4 25 Hz 250 Hz 

1/2 50 Hz 500 Hz 

1 100 Hz 1 kHz 

2 200 Hz 2 kHz 

4 400 Hz 4 kHz 

8 800 ' Hz 8 kHz 

16 1.6 kHz 16 kHz 

32 3~2 kHz 32 kHz 

64 6.4 kHz 64 kHz 

128 12.8 kHz 128 kHz 

256 25.6 kHz 256 kHz 

Table 3-1. Playback and Search Filter Center Frequencies 

700713 

XlO 

78 Hz 

156. Hz 

312 Hz 

625. Hz 

1.25 kHz 

2.5 kHz 

5 kHz 

10 kHz 

20 kHz 

40 kHz 

80 kHz 

.16 MHz 

.32 MHz 

.64 MHz 

1.28 MHz 

2.56 MHz 

9210 
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u2 u1 MULT. 

-
0 0 0. 1 

0 1 1 

1 0 10 

1 1 NORM 

DECADE MULTIPLIER 

Reference Frequency: 1 kHz 

Logic Levels: O = ~1sv 
1 = Open 

v1 

0 

0 

0 

0 

0 

0. 

0 

0 

1 

1 

1 

1 

1 

1 
. 
1 

. 1 

. v2 V4 V8 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 . 1 0 

1 1 1 

0 0 0 
l 
0 0 1 
i 

' •. 
0 1 0 

I .. 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

BINARY MULTIPLIER 

Table 3-2. Filter Addresses 

.. 
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MULT. 

1/128 

1/64 

1/32 

1/16 

1/8 

1/4 

1/2 

1 

2 

4 

8 

16 

32 

64 

128 

256 
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g. FAILSAFE Switch (Optional). Located on internal 

control panel behind the front panel. In the IN posi­

tion, the 9210 uses a VCO as the unit's clock. Operation 

of the 9210 is dependent on the filter switch setting. 

{See Operating Pro~edures and under Control and Indic­

ators see FILTERS Switch.) In the OUT position, the 

9210 operates nonnally using the code carrier as its 

time base. 

h. DC Code (Optional). Located on internal control 

panel behind the front panel. When the 9210 is operated 

in this mode, it accepts the DC code envelopes for an 

input code. This mode depends upon the filter selector 

switch setting for operation (see Operating Procedures 

and Specifications). 

NOTE 

This switch is a three (3) position rotary switch 

which selects the following: 

AC - Selects normal operation 

DC - Selects DC code operation 

AC Failsafe - Selects failsafe operation 

INDICATORS 

(1) SYNC ERROR. Indicates a synchronization error. This indicator 

turns off when synchronization has been verified. This indicator is 

not functional in the reverse mode. 

(2) LOSS OF SIGNAL. Indicates that the input code has dropped below the 

preset input threshold detector level. 

72608 9210 
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3.5 PROGRAMMING CONTROL POINTS 

The following functions are controlled by pin switches located on the 

ca rd a ssemb 1 i es. 

a. Minor Time Counter Clock Speed-Up Control (Assembly 

No. 15662). These control points are included for main­

tenance purposes only and are designed to be used as 

an aid for testing slow codes and pulse rates. These 

cont.rol points are located on Assembly 15662. 

Switch Pin In Speeds up counter x 10 

Switch 2 Pin In Speeds up counter x 100 

Switch 3 Pin In Speeds up counter x 1000 

Switch 4 Pin In Speeds up counter x 10,000 

Switch 5 Pin In Speeds up counter x 100,000 

Switch 6 Pin In Speeds up counter x 1,000,000 

Store pin in yellow storage position marked PIN for normal operation. 

xlOO xlOOO 

0 
SWl SW2 SW3 

D D D oc 
UJ 
I-z 

D D D 
:::> 
0 
(....) 

UJ 
::::E: 

I-

oc 
0 
:z 

::::E: 
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xl0,000 
sw4 

D 
D 

Pl N STORAGE 

DD 
DD 

N 
\..0 
\..0 
Li"\ 

. 
0 
z . 
>-
(/) 
(/) 
<( 
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b. Major Time Counter Radix Control (Assembly 15664). 

(1) Mode A: Calendar Year (The 9210 is normally 

shipped in this configuration.) 

Jumpers must be soldered from E4 to E6 and from El 

to E2 on front of board. See Figure below. 

(a) Switch l Pin In 

Norma 1 

Vear 

Counter will automatically 

radix to day 1 one second 

after 365·days, 23 hours, 

59 minutes, 59 seconds count. 

(b) Switch 2 Pin In Counter will automatically 

(c) Switch 3 

~OR TIME COUNTERS 

s 

Leap radix to day l one second 

Year after 366 days, 23 hours, 

Pin In 

ID 

DD 
DD 
S2 S3 

59 minutes, 59 seconds count. 

Counter will automatically 

radix to day 0 one second 

after 999 days, 23 hours, 

59 minutes, 59 seconds 

count. 

ES E6 E4 
0 u 
E2 E3 El 
0 u 

0 
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0 

(2) Mode B: Elapsed Time Year 

Jumpers must be soldered from E4 to ES and from 

El.to E3 on front of board. See Figure below. 

{a) Switch 

(b) Switch 2 

Pin In Counter will automatically 

Leap radix to day 0 one second 

Year after 36S days, 23 hours, 

S9 minutes, S9 seconds 

count. 

Pin In 

Norma 1 

Year 

Counter will automatically 

radix to day 0 one second 

after 999 days, 23 hours, 

S9 minutes, S9 seconds 

count. 

0 
MAJOR TIME COUNTER DD 

DD ES E6 

u 
E2 E3 s 1 $2 53 u 

E4 
0 

El 
0 
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c. DC Code Input Polarity Switch (Optional - See Top 

Assembly Drawing.) 

SW-2 

When a pin is installed in the SW-2 position, the 

9210 will accept a DC input code of OV to NEG (-) 

voltage. 

SW-3 

When a pin is installed in the SW-3 position, 

the 9210 will accept a DC input code of OV to 

a POS(+) voltage. 

' Used to set operating!point of input sh.aper. 

(Refer to paragraph 3.9b for adjustment procedure.) 

Pin 

D 
D 
SW2 SW3 

DR4 
DC CODE 

9210 
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d. Minor Time. Synchronization (Assembly 15675) 

(1) SWl and SW2 selects either every frame of 

synchronization or selected frames to be by­

passed. 

(a) SWl IN 

The minor time counter will be synchronized 

only after the selected number of frames 

has been counted. 

(b) SW2 IN 

The minor time counter will be synchronized 

every time frame. 

OPERATING PROCEDURES 

This section contains operating procedures for the 9210. Set-up pro­

gramming control points described in paragraph 3.5 for desired unit 

operating configuration before performing these procedures. 

3.7 

3.8 

POWER ON/OFF 

a. To activate the_unit, set the POWER switch, located 

on the front panel to the ON position. 

b. To remove power from the unit, set the POWER switch 

to the OFF position. 

TRANSLATOR MODE 

(Refer to top assembly drawing for J numbers of input and output 

connectors.) 

720608 

a. Set the MODE switch to TRANSLATE or any one of the 

FRAME BYPASS positions. (Do not use the 00 FRAME 

BYPASS position as this disables the synchroniza­

tion circuits.) 

9210 
3-13 



720608 

b. If the input code modulation is phased such that 

the first half cycle of the mark amplitude pulse is 

positive-going, place the polarity switch in the 

positive (+) position. If the first half cycle of 

the mark pulse on the input code is negative-· 

going, place the polarity switch to the negative (-) 

position. 

c. If the 9210 is NOT used in conjunction with a Tape 

Search Control Unit and the input code is coming in 

in the forward direction, place the FWD/REV switch 

to FWD. If the code is coming in in reverse di rec-

ti on, place the FWD/REV switch to REV. 

d. Select the proper input code position using the 

fol lowing table. 

Position IRIG G l 00 kHz carrier 

Position 2 IRIG A l 0 kHz carrier 

Position 3 IRIG B l kHz carrier 

Position 4 - IRIG c 100 Hz carrier 

Position 5 IRIG C 1 kHz carrier 

Position 6 IRIG E 100 Hz carrier 

Position 7 IRIG E 1 kHz carrier 

Position 8 IRI G H 100 Hz carrier 

Position 9 IRIG H 1 kHz carrier 

e. Select the proper playback filter. (Refer to Controls 

and rndicators for details of filter frequency selection.) 

9210 
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720608 

Example: If IRIG B is used as the input code and 

it is being played back on a 1 to 1 ratio, select a 

1 kHz filter. To do this, set the base frequency 

selector (large outer knob) to 1, and set the filter 

multiplier (sm9l l inner knob) to the Xl position. 

This selects a playback filter of 1 kHz. 

f. To set the high speed search filters, select the 

search filter frequency in a similar manner. First· 

determine the desired frequency by multiplying the 

1 to 1 base frequency of the input code by the speed­

up factor of the search speed. 

Example: The i~put code ts IRIG B 1 kHz carrier 

frequency to be searched at a speed-up ratio of 64 

times normal. The search 1 filter must then ·be set 

to 64 kHz. (Search filte~ frequency= Code base 

frequency x search speed-up ratio.)· Therefore, set 

the base frequency selector switch (large outer 

knob) to 64 and set the filter multiplier (small 

inner knob) to the Xl position. 

OPTIONAL TRANSLATE MODES (See top assembly drawing). 

a. (AC) FAILSAFE (located on subpanel behind front panel). 

(1) In AC FAILSAFE operation, a voltage controlled 

oscillator (VCO) is used as the timebase of the 

9210~ The frequency of the VCO is determined 

by the filter switches and must be selected in a 

similar fashion as the filter frequency selection 

was. Therefore, refer to the playback and search 

9210 
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filter operating procedure Paragraph 3.8. Also 

refer to the Controls and Indicators Section on 

the input FILTERS switch. 

(2) AC FAILSAFE Threshold Adjustment (located on the 

AGC Card Assembly 15584). The input threshold 

adjustment range is approximately 250 mv to 5 v 

referred to the input code. If the input code 

amplitude is below the preset value of the 

threshold potentiometer, all synchronization 

controls in the 9210 are locked out. Two 

methods of adjusting the threshold are as 

follows: 

METHOD ONE: With a normal input code between 250 

mv and 5 volts, adjust pot R85 in a clockwise dir­

ection until the TRANSLATOR STATUS, LOSS OF SIGNAL 

lamp turns on. Then turn the threshold pot R85 

counterclockwise until :the LOSS OF SIGNAL lamp goes 

off and does not flicker. Remove.the input code 

and the LOSS OF SIGNAL lamp should come on again. 

AGC AMPLIFIER 

R62 

0 
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METHOD TWO: This method requires an oscilloscope 

to monitor the input signal, and it requires that 

the input signal level be adjustable. With this 

method, the input low level threshold can be set 

to a known value. Set the input code amplitude 

to the desired low threshold level and then adjust 

R85 on Assembly 15584 so that the LOSS OF S·I GNAL 

lamp flickers on and off. Where the input code 

amplitude is lowered below this level, the LOSS 

OF SIGNAL lamp should be on continuously and 

conversely, when the input code is raised above 

the threshold level, the LOSS OF SIGNAL lamp should 

extinguish. 

NOTE 

\</hen operating in the AC FAILSAFE mode, the MODE 

switch should be operated in the 4, 8, or 16 FRAME 

BYPASS positions in order to allow resynchroniza­

tion of the decoder without disrupting the outputs 

of the 9210 as the input code tran~verses above 

and below the preset threshold. 

b. DC CODE (Optional) 

(1) Connect a DC shift code to the input connector. 

(See Top Assembly Drawing)~ 

(2) Set selector switch to DC CODE. 

(3) In order to translate a DC Code signal, the oper­

ator must know the normal carrier frequency of the 

DC Code being used, select that carrier frequency 

on the FILTERS PLAYBACK switch, and set the search 
' 

multiple of· that frequency on the FILTERS SEARCH 

switch. (Refer to Translator Operating Procedure 

Paragraph 3. 10. Also refer to the Controls and 

Indicators section on the FILTERS switch.) 

9210 
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(4) Set all front panel switches as in Paragraph 3.8. 

(5) If the input code has a zero (0) volt baseline 

and goes to a positive voltage, place the switch 

selector pin on the DC Code Card Assembly 15599 

to the SW3 position (see drawing in Controls and 

Indicators).· If the input code has a zero (0) 

volt baseline and goes to a negative voltage, 

place the switch selector pin in the SW2 position 

on Assembly 15599. 

Pin Stora e 

2'0 DC CODE 
R4 

n 
sen-1~ 

(6) The front panel polarity switch should be in the 

positive {+) position when the baseline of the 

input code is zero volts. When the baseline of 

the input DC code is either a positive voltage 

or a negative voltage, the front panel polarity 

switch should be placed in the negative (-) 

position. 

(7) Threshold Potentiometer. With all other switches 

properly set and a DC input code applied, adjust 

R4 on Assy. 15599 for a normal time indication 

on the front panel NIXIE display. If using a. 

scope, observe TP-1 of Assy. 15599 for the re­

constructed DC code envelope as R4 is adjusted. 

9210 
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CHAPTER FOUR 

THEORY OF OPERATION 

4.1 INTRODUCTION 

This chapter describes the functional operations of the basic 

circuits group of the Model 9210 Time Code Translator. Changes 

to or special features added to the basic unit are described in 

Appendix A. Also included in this appendix are the functional 

descriptions for the option circuits group. These descriptions 

include information about pulse rate signal outputs, parallel 

time code outputs, serial time code outputs and other customer­

selected options. Terms used on drawings are defined in Chapter 

7. All drawings for the basic unit are included in Chapter 7. 
Special option drawings, including the unit top assembly diagram, 

are included in Appendix A. 

The logic drawings and functional descriptions are arranged in 

circled number order as defined on the unit block diagram. 

Numeric reference designations are used to identify circuit 

groups on these logic diagrams. Circuit card types used are 

correlated to these reference designations with a table lo­

cated by the logic diagram title block. 

The actual physical location of each circuit card is listed on 

top assembly di~gram. Space is provided on the logic diagram 

to insert the circuit card physical location next to the 

reference designation. This numbering method permits assign­

ment of fixed reference designators on the logic diagrams with­

out restricting the actual chassis slot location of a particular 

c i rcu i t ca rd. 

9210 
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4.2 FUNCTIONAL DESCRIPTION 

The basic Model 9210 Time Code Translator takes a serial time 

code input, reads or decodes the time code and supplies outputs 

in the desired forms. 

Refer to the unit block diagram for the logic organization of 

the 9210. Circled numbers on the block diagram refer to logic 

term origin points. Reference to the logic diagram having the 

same circled number will expand that portion of the block dia­

gram. 

NOTE 

Although the 9210 translates multiple codes, the decode process 

is similar, therefore, only the IRIG 8 decoder in the forward 

direction is considered in this chapter •. 

a. TRANSLATE Mode. The significant circuits for this 

mode (Figure 4-1) are: 

(1) Input Amplifier -- Its function is to restore the 

input code signal and provide a constant amplitude 

signal to the_decode and detection circuitry. 

(2) Serial-to-Parallel Converter -- Its function is to 

detect digital data in the input format and assign 

it to storage in the Major Time Counter. This 

section also contains the necessary circuits to 

synchronize the frequency dividers. 

(3) Frequency Dividers {pulse counter and register 

control) -- These counters divide the code car­

rier frequency. Once synchronized to the input 

time code by the decoding circuitry in the serial­

to-para1 lel section, this counter provides the 

9210 
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Figure 4-1. Translator, Simplified Block Diagram 
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4.3 

terms necessary to index the digital data 

contained in the input code. It locates each 

code bit and assigns this code to its storage 

location in the Major Time Counter. 

(4) Major Time Counter -- This section is a counter 

which stores the value being read from the input 

code. ··It is updated with a 1 pps output from 

the frequency dividers. The 1 pps signal is per­

muted to count in the format of the time code; 

usually seconds, minutes, hours, and days. In­

clusion of days is optional. The accumulated 

count is the basis for most of the outputs sup­

plied by the unit. 

(5) Display -- This section takes the Major Time Coun­

ter data and provides a visual display .of the accum­

ulated time for the benefit of the user. 

AGC AND FILTERS 

4.4 INPUT FILTERS AND AMPLIFIERS. 

The input code amplitude is normalized to an amplitude of 1 V p-p 

over the input range by the preamplifier. The purpose of the pre­

amplifier is to condition the input code to the proper level to be 

accepted by the input bandpass filters~. Since the 9210 is primar­

ily used as a tape search system, two sets of input filters are 

provided, one for the playback (normal ) mode of operation and the 

·second for the search (highspeed) mode of operation. The 3 db points 
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of the selected filter are f/3 and 1.Sf with a slope of 12 

db per octave •. The output of the filter is then amplified by the 

main AGC amplifier whose purpose is to boost the amplitude of the 

input code to approximately 6 V p-p suitable to be used by the code 

stripper and zero-axis detector. This amplifier also extends the 

input range of the 9210 from 10 mv to 10 v p-p. 

4.5 CODE STRIPPER. 

The code stripper consists of an adjustable threshold detector 

designated as the mark detector. The threshold of the mark de­

tector is an adjustable negative DC voltage. The absolute value 

of the threshold voltage is set to be greater than the most 

negative peak of the space amplitude of the carrier, but less than 

the negative peaks of the mark amplitude of the carrier as illus­

trated in Figure 4-3. Therefore, the mark detector produces one 

pulse (MD) for each negative-going cycle of each mark pulse con­

tained on the input time code. 

4.6 ZERO-AXIS DETECTOR 

The zero-axis detector has an adjustable reference set to trigger 

at the positive-going zero-axis crossing of each carrier cycle. The 

output of the zero-axis detector (ZAD) is one pulse for every 

carrier cycle of the input code. The positive-going edge of the 

ZAD pulse is on-time with the positive axis crossing of the input 

code. 

4.7 AC CODE AND FAILSAFE © (Optional, See Top Assembly) 

In order to facilitate reliable translator operation on noisy tapes 
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with intennittent drop outs on the time code, a failsafe option is 

provided. The failsafe option consists of a voltage controlled 

oscillator (VCO). The center frequency of the VCO is always 5.12 
' megacycle and then divided by N to provide a squarewave output 

equivalent in frequency to the input code carrier frequency. The 

frequency is automatically selected by the filter switches both 

in playback and in the search modes of operation. 

The nonnal ZAD pulses received from the AGC and filter logic are 

compared against the output of the VCO for frequency differences. 

An error voltage is produced by the phase comparator that is pro­

portional to frequency difference. It is used to correct the fre­

quency of the VCO. The output of the VCO is then substituted in 

the translator for the original ZAD pulses. The VCO will flywheel 

through ZAD pulse drop outs. 

When the input signal is lost,. the AGC goes to a maximum position. 

Noise on the input could give erroneous ZAD pulses that could 

drive the VCO off frequency. To prevent this from happening, 

an adjustable threshold detector )s provided. If the input code 

drops below the preset level of the threshold detector, all syn­

chronization circuits or both the VCO and the 9210 translator 

are locked out. 

NOTE 

When operating in the FAILSAFE Mode, the MODE switch should be 

operated in the 4, 8, or 16 FRAME BYPASS positions in order to 

allow for resynchronization of the decoder without disrupting 

the outputs of the 9210 as the input code transverses above 

and below the preset threshold. 
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4.8 DC CODE AND FAILSAFE ~ (Optional, See Top Assy. Dwg.) 

DC Code translation requires a VCO to synthesize the carrier fre­

quency of the input .code. Therefore, the failsafe option is always 

provided in conjunction with the DC Code option. (For failsafe 

operation, see Paragraph 4.7.) When used for DC code operation, the 

VCO is operated at the equivalent carrier frequency of the input 

code. For example, in IRIG B the output frequency of the VCO at 

a 1 :1 playback ratio would be 1 KC.. The input DC Code is converted 

to TTL compatible levels and the leading edge of each pulse is used 

as a reference to lock the VCO on frequency. The output of the VCO 

is then used for the ZAD pulses by the decoder. The code envelope 

is gated with the VCO output to produce synthesized 0C pulses (MD) 

to be used for mark detection in the decoder. As in AC failsafe, 

the filter switches are used to select the center frequency of the 

VCO. This is accomplished by selecting the equivalent carrier 

frequency of the input code on the filter switch. 

4.9 INPUT AND DECODE LOGIC 

4. 10 ENVELOPE DETECTOR 

The input and decode logic receives the MD and ZAD pulses from the 

code stripper and zero axis detector. It utilizes these pulses in 

three decoder flip-flops (DFl, PF2, and DF3) to produce a DC 

envelope of the input time code (see Figure 4-4). The three decoder 

flip-flops are gated in such a way as to give the decoder single cycle 

noise immunity. Note that one cycle of the carrier during the mark 

pulse has dropped below the threshold of the mark detector. DFl and 

DF2 reacted to this drop_out. However, two cycles ot the carrier· 

must be below the threshold before DF3 reacts. In the same manner, two 
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cycles must be above the threshold during the space interval 

in order to cause DF3 to react. 

The leading edge of DF3 is two carrier cycles (2 ms) late with 

respect to the input time code. This edge is used to produce 

a mark sync pulse (MS). This pulse occurs at a 100 pps rate and 

is delayed by 2 ms in respect to the mark pulses on the IRIG B 
I 

input code. 
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4. 11 PULSE COUNTER AND REG I STER CONTROL 0 
The pulse counter consists of a group of four divide-by-ten counters 

(DCU's) that are synchronized with the incoming time code to produce 
11 0N TIME" pulses that are ten times the pulse rate of the input code. 

The pulse counter is synchronized with the mark pulses of the input 

time code by the mark sync pulse (MS). MS is generated two carrier 

cycles late with respect to the input code mark amplitude pulses, 

therefore the first DCU is set to a count of two (2). 

The frame sync pulse is generated by the DF4 flip-flop. The set 

enable of DF4 is true if DF3, which is the reconstructed input 

code DC envelope, is true during Z8 time. z8 is a decode output 

of the pulse counter. The only time DF3 is in a true state at Z8 

time is during a position identifier (8ms wide pulse) contained in 

the input code, referenced in Figure 4-S. 'Therefore, DF4 is set 
_,,..-- . 

during each position identifier pulse and conversely if DF3 is in 

a false state at Z8 time, the reset enable for DF4 is. true allowiITTg 

DF4 to be reset. Once during the IRIG B time frame, two consecu­

tive position identifier pulses occur. This is at the start of each 

frame. DF4 will be true when the second set enable pulse occurs. 

This can happen only once per time frame. DF4 gated with the set 

enable DF4 term is used to generate the frame sync pulse (FSl). FSl 

occurs once per frame and is delayed from the start of the time frame 

by 8.S ms. 

Terms SFl, SF2, SF4, and SF8 are outputs of a 4-bit shift register. 

In the translator mode the data input to this shift register is DF3 

and the clock is ZS which occurs during the interval between a 

binary 1 1 1 and a binary 1 0 1 • This, if DF3 is true at ZS time, SFl 

is set true and if DF3. is false at ZS time, SFl is set false. This 
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sets the state of DF3 into the 4-bit shift register. That is to 

say, if the code contains a binary '1' the shift register will 

contain a binary 'l' for the same bit. This 4-bit shift register, 

therefore, will always contain 4 consecutive pulses of the same 

input serial time code to be presented in parallel form to the 

major time counter (reference Paragraph 4.25). 

4. 12 FWD/REV CONTROL 

These gates determine, which direction, either forward or reverse, 

that the unit is operating in. The control is done by the FWD/REV 

switch on the front panel. 

NOTE i 

When the unit is operating in conjunction with a Tape Search and 

Control Unit the FWD/REV switch is disabled when the cable between 

the two units are connected. 

4. 13 CODE SELECT AND RATE COUNTER CONTROL 

This logic determines which code is to be translated. The contents 

of the CODE SELECT switch is fed into these gates which determine 

the gating arrangement for the pulse rate counter (reference Paragraph 

4.11). 

4. 14 MINOR TIME RATE CONTROL 

The Minor Time Rate Control logic is used to program the clock entry 

to the Minor Time Counter. The Minor Time Clock control gates the 

Minor Time counters to accept the 1 kHz clock generated from the 

carrier frequency of the IRIG B code. The l kHz clock is gated 

to clock mscl (mi 11 iseconds counter one) flip-flop via the term 

s l kc. The l kHz i-s then divided down to the 1 pps output frequency 

of the Minor Time Counter. 
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4. 15 SECONDS CONTROL 

The seconds control logic determines the synchronization of certain 

parts of the Minor and Major Counters for different codes. 

4. 16 REGISTER CONTROL 

The Register Control logic receives ZC8 (a pulse ten time§ the pulse· 

rate of the code) from the pulse counter and register control logic 

(reference Paragraph 4-11) and divides it in binary to define each 

element of the time code word. 

4. 17 MINOR TIME RESET AND CONTROL 

To synchronize the Minor Time Counter to the time frame of the input 

time code, MTR (Minor Time Reset) is generated. This pulse is generated 

by counting the exact number of pulses in each frame and. outputting 

a pulse, MTR, which occurs 11 0n Time 11 for all codes. MTRt is then 

routed through the frame bypass logic to determine if the Minor 

Time Counter is to be synchronized or not. 

4.18 SYNC MODE AND LOADING 

4. 19 ERROR COUNTER RESET 

The Error Counter Reset logic selects a count from the Minor Time 

Counter, which occurs once per frame for the code being translated. 

This is done to ensure that only one error per time frame can be 

detected. The selected count is also sent to the Tape Search Con­

nector as FRP (Frame Rate Pulse) if no error was detected. 

4.20 LOAD CONTROL 

This set of gates· enables the Major Time Scan Terms to strobe 

the Major Time Counter, when the term load is in a true state. 

9210 
4-11 



4.21 SCAN AND COMPARATOR 

The 30-bit BCD terms generated by the Major Time Counter are gated 

with the Major Time Scan terms (decoded terms from the Register 

Control Logic) and compared with the 4-bit shift register output 

(SF1-SF8) of the input and decode for equality. 

4.22 ERROR DETECTOR 

Any time an error is detected during the code time frame it is stored 

by the Error Detector flip-flop EDl. EDl is reset at the end of each 

frame by FRP and is set by the first detected error; therefore, only 

one error per frame is counted. Each time an error is detected, the 

ERROR lamp comes on and remains on until the error is cleared. 

4.23 ERROR COUNTER 

The Error Counter is a binary permuted down counter. The number of 

frames ~o be counted before a load command is given is loaded into the 

counter from the contents of the MODE switch. When EDl is reset it 

decrements the counter until the selected number has been counted and 

only then can the load command be given. Once the count has been 

reached the command is constant and 11jamming11 continues until a time 

frame has passed without an error (EDl being set) and at this time 

the error counter is again loaded with the contents of the MODE switch. 

SWl and SW2 (pins on sync mode card) select whether or not the Minor 

Time Counter is controlled by the FRAME BYPASS switch or not. If the 

pin is in the SWl position the Minor Time Counter is allowed reset 

only if the Error Counter has counted the number of frames to be 

bypassed. If the pin is in the SW2 position, the Minor Time Counter is 

allowed to be reset each time frame. 

4.24 MINOR TIME COUNTER 

The Minor Time Counter accepts a clock frequency equal to the carrier 

frequency of the input code and divides the selected clock by decade 
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division down to 1 pps. The Minor Time is automatically synchro­
nized to the input. The .BCD outputs of the Minor Time (Figure 4-6) 

are buffered and used to drive the options included with the 9210 

basic unit. The 1 pps output is used as the clock for the Major 

Time Counters. 

4.25 MAJOR TIME COUNTERS 0 
The time-of-year information in the Major Time Counters is derived 

from the input time code via the parallel 4-bit data lines SF1-SF8. 

This data is strobed into the Major Time Counters by the sUSC-sHDC 

terms. The time-of-year information is constantly compared with the 

time on the input code for accuracy by the sync mode and load logic, 

and corrected as necessary. 

The Major Time Counters are incremented by the 1 pps clock from the· 

Minor Time Counter. 

The output of the Major Time Counter (Figure 4-7) are buffered and 

used to drive the display logic and any options where required. 

4.26 DI SPLAY LOG IC 

The display logic accepts the 30-bit BCD parallel outputs of the 

Major Time Counter and converts it to decimal form suitable to 

drive NIXIE type indicator tubes. 

4.27 POWER SUPPLY (Refer to Power Wiri~g Diagram in Appendix 
A for Specific Wiring Information) 

The 9210 is designed to option several different configurations of 

power inputs and internal battery. 

(1) AC OPERATION 

Input to the power transformer is 115 volts ±10%, 

50 to 400 Hz -0r 230 volts ±10%. 
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NOTE 

The unit is normally shipped in 115 volt config­

uration, but if 230 volt operation is required 

the only thing necessary is to change the tap 

on the input transformer, refer to Wiring Diagram 

for this information. 

The output of the transformer drives a bridge rec­

tifier which supplies +23VDC to the internal regu­

lators. 

a. Assembly 15728 - Regulator. This assembly 

is a +5 volt, +15 volt and -15 volt regulated 

supply. The 15728 assembly receives a raw 

unregulated power input of about 23 volts. It 

is a switching regulator which very efficiently 

reduces this voltage to a +5 volt regulated out­

put. The efficiency is around 70%. Current pulses 

into Regulator Al are supplied through Transistors 

Ql and Q2. When Ql and Q2 are turned off, current 

is supplied through CRl, thus the energy storage 

in this device is the inductor Ll. This circuit 

switches at a frequency in the range of 10 to 20 

KC. Thus a squarewave is observed on Ll and CRl. 

This squarewave is AC coupled and DC stored to 

provide an unregulated output which is used to 

feed the -15 volt regulators. Chip A2, along with 

the power transistors Q5 and Q6 become a ±15volt 

regulator with current limiting resistors R15 and 

Rl7. Current limiting is pro~lded through resis­

tors R7 and RB (for +5v) being an adjustment for 

maximum current allowed. Over-voltage protection 

4-.14 



is provided by CRS and CR6 when the voltage exceeds 

about .7 volts CRS conducts turning on CR6, which 

pu 11 s the output to ground. Remote Sensing is 

available through E6; thus, regulation is at the 

point of distribution. Therefore, resistance in the 

wire out to the distribution points does not affect 

the regulation. 
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CHAPTER FI VE 

MA I NTENANCE 

5. 1 INTRODUCTION 

This chapter describes the general techniques for maintenance 

of timing equipment. Special maintenance information, if re­

quired, is included with the descriptions contained in the 

Appendix A. 

5.2 PREVENTIVE MAINTENANCE 

This instrument consists of sol id-state electronic circuits 
' 

which require very little attention. In general, the equip-

ment will meet its performance requirements without periodic 

adjustments. 

If a routine for periodic inspection and testing. is desired, 

refer to Table 5-1. Equipment can be tested·usi.ng the per­

formance specifications of Chapter One and those included in 

Appendix A as the minimum standard of operation. If variations 

in performance are noted from the standards 1 isted, the general 

troubleshooting procedures of· Paragraph 5-3 should be followed 

to locate the cause of the malfunction.· 

When circuit components are replaced, circuit adjustments may 

be affected. Perform all applicable adjustment procedures 

included in this chapter or included with the descriptions 
I 

contained in Appendix A • 

• 
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Table 5 .. J. PERIODIC MAINTENANCE SCHEDULE 

Task 

Inspect The 
Fol lowing: 

Controls 

Card Gu ides 

Circuit Cards 

Resistors 

Cables 

Clean The 
Fol lowing: 

Housing 

Circuit Cards 

Resin Deposits 

Interval 

Semi­
Annual ly 

Annually 

Semi­
Annua l ly 

Semi­
Annua l ly 

Semi­
Annua l l y 

Semi­
Annua l ly 

·semi­
Annua l ly 

After 
Soldering • 

Procedure 

If a front panel control does not 
rotate freely, ·the shaft may be bent 
or the knob may be damaged. Replace 
the control or knob. 

Realign or replace broken· or mis­
aligned card guides. This can 
result from mishandling. 

Replace any cracked cards. These may 
result in intermittent failures. 

Check resistance of any discolor~d 
resistor. 

Check for.frayed insulation and 
wiring. Ensu·re that no. cables ar.e 
squeezed between subass_eqi_b 1 i es. 

~ ,, . ·~: 

When replacing cards~ check for bent 
or spread connector pins. An attempt 
to install the wrong card may have 
spread the pins. 

Clean interior and exterior with a 
dry cloth. Use an alcohol-moistened 

. cloth for removi.ng grease deposits. 

Wipe with an alcohol-moistened cloth. 

Remove with an alcohol-moistened 
cloth or use spray with Freon from 
an aerosol can. 
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The equipment should be cleaned periodically to prevent accum­

ulations of dust from affecting proper cooling of the equipment. 

Clean around components, replace filters as req~ired, and oil 

the fan once a year. 

5.3 TROUBLE SHOOTING PROCEDURE 

The following suggestions are general in nature and are based on 

established electronic troubleshoot in~ procedures. They are 

provided only as a guide to expedite repairs, no~ as a s~bstitute 

for the experience and good judgment of the technician. 

In troubleshooting electronic equipment, source·s of problems can 

be divided into two categories: improper op·erating procedures and 

equipment malfunctions. Operating procedures can be reviewed 

before checking equipment. Equipm~nt malfunctions can be system-

.atical ly found by dividing the equipment into funct.ional areas 

as illustrated on the block diagrams. 

Each area, in turn, can be divided into smaller areas such as 

power circuits, basic timing circuits, etc. In this way those 

areas not involved in the problem can be eliminated from con­

sideration until the source of the problem is localized to a 

circuit card. This circuit card can th~n be replaced and the 

equipment again checked for proper operation. The defective 

circuit card can then be returned to the factory for repair~ 

The steps in this troubleshooting·procedure are summarized as 

follows: 

a. Check equipment operating procedures 

b. ·check equipment vLsual indications 

c. Check power inputs and power supply fuses and circuit 

breakers·. 
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d. Check power circuits 

e. Check basic timing circuits 

f. Check individual circuit cards 

Under certain conditions, circuit card replacement can cause 

more damage, This can occur when the circuit card damage is 

a symptom of the malfunction and not the actual cause. To 

avoid damage to replacement circuit cards, these cards should 

not be replaced in a haphazard manner. 

Since some instrument malfunctions are the result.of related 

system activities or external noise, replacement of a cir­

cuit card may not eliminate the malfunction. In this case, 

the existin'g indications must be re-evaluated in 1 ight of 

the new information and the search for the cause of the mal-· 

function must be expanded into other system areas. 

5.4 ADJUSTMENTS 

5,5 AGC AMPLIFIER ADJUSTMENTS (Drawing 15584) 

a. Apply an input signal to the unit within its normal 
I 

operating range (See Specifications, Chapter One). 

b. Observe the signal at TPl with an oscilloscope. 

c. Adjust R50 for one 0C pulse for every carrier cycle 

contained in a normal mark amp~itude pulse. 

d. Observe the signal at TP2 with an oscilloscope. 

e. Adjust R72 for an optimum squarewave output form at TP2. 

f, Observe the signal at TP3 with the oscilloscope. 
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g. Adjust R62 for 0 volt DC offset at TP3·. 

h. Observe the input signal with an oscilloscope. 

i. Set the input code amplitude to the desired threshold 

level that is within the operating range of the unit 

(See Specifications, Chapter One). 

j. Adjust RBS on Assembly 15584 so that the LOSS OF SIGNAL 

lamp flickers on and off. 

k. Lower the input code amp 1 i tu de below the thr.esho l d 

level. The LOSS OF SIGNAL lamp should turn off. 

1. Raise the input code amplitude above the threshold 

level. The LOSS OF SIGNAL lamp should turn off. 

0 AGC AMPLIFIER 

R62 
R72 RSO R85 @) 

.. 
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5.6 DC CODE ADJUSTMENT (Drawing 15599) 

a. Connect a DC shift code to the input connector (See 

Top Assembly ~rawing). 

b. Set front panel selector switch to DC CODE position. 

c. Set PLAYBACK and SEARCH FILTERS switches to the DC code 

carrier frequency (Refer to translator operating proced­

ures in Paragraph 3-8. Also refer to the FILTERS switch 

section on Controls, Paragraph 3-3). 

d. Set UR front pane 1 switches as cal led out in Paragraph 3 .9b. 

e. Set up DC Code switches on Card 15599 as called out in 

Paragraph 3.5c. 

f. Adjust R4 on Assembly 15599 for a norm;:il reconstructed DC 

code envelope. Check for proper time in~ication on the 

front panel NIXIE display. 

""·· Pin 

0 D 
DC CODE 

4 

D 
SW2 SW3 

.. 
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5. 7 PO\./ER SUPPLY ADJUSTMENT 

a. Regulator (Assembly 1S723) 

I. Monitor ES with a voltmeter. 

2. Adjust RlO for +5 volts, ±S3. 

3. Adjust R6 for maximum current allowed. 

b. Regulator (Assembly 1S728) 

l. Monitor ES with a voltmeter 

2. Adjust RIO for +S volts, ±53. 

3. Adjust R6 for maximum current' allowed. 
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CHAPTER SIX 

MATERIALS LIST 

This chapter contains the materials list applicable to the circuit 

cards of the basic unit. The recommended spare parts list, the 

chassis materials lists, and the materials lists for special options 

added to the basic unit are located in Appendix A. The following 

materials lists are included in this chapter. 

Number 

15584 

15585 

15599 

15603 

15622 

15662 

15663 

15664 

15666 

15673 

15675 

15722 

15728 

15788 

Title 

A GC Amp l if i e r 

Band Pass Fi l te r 

DC Code 

Filter Switch 

Fail safe 

Minor Time Counter 

36-B l t Buffer 

Major Time Counter 

Front Panel Display 

Decoder #1 

Sync Mode 

Raw Supply 

Regulator (+15v, +5v, -15v) 

Decoder #2 

9210 
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CHAPTER SEVEN 

DRAWi NGS 

.. 

7. l INTRODUCTION 

This rihapter contains a set of diagrams pertaining to the basic 

unit only. The top assembly diagram and other option drawings 

not included in this chapter are included in Appendix A. The 

diagrams provide information on the organization and location 

·of components within the unit. The diagrams provided are: 

a. Top Assembly Diagram 

b. Block Diagrams 

c. Logic Diagrams 

d. Schematic Diagrams 

. 7. 2 TOP ASSEMBLY DI AGRAM 

Thi-s diagram, located in Appendix A, shows the location of each 

circuit card as well as pertinent mechanical details of the unit. 

Each top assembly diagram has a ·key which identifies all logic 

cards used in the unit. This key provides the fol lowing infor­

mation: 

a. Logic Location 

b. Physical Location 

c. Assembly Number 

d. Title 

FOR EXAMPLE: Partial Key on Top Assembly Diagram 

ROW A 

2-1 13 15509 Decoder 

logic Location Physical Location Assemb 1 y No. Tit le 

"L1 
I . ' 



The first number,@ , in t_he Logic.Location column represents 

.the circled number of an associated logic diagram. The next 

number, (D, signifies that it is. the first type of card used 

~o implement that logic. The Physical Location column shows 

that the card is located in ~lot 13. The top of the key indi­

cates that the card is in Row A. The Assembly No. column 

identifies the card as a type 15509 card. The Title ident­

ifies the function of the card as a decoder. 

7.3_ LOGIC DIAGRAMS 

There is one Logic Diagram illustrating ea'ch of the major 

functions called out on the block diagrams. These Logic 

functions may be implemented with one or more circuit card 

types. The Logi·c Drawings con~ain two numbers. The circled 

number identifies the origin point for terms on that Logic 

Diagram. Th~ second number is the F~le Numb~r assigned to 

. the drawing. The Logic Drawings are 'arranged i~ circled­

number order as illustrated on the unit and optJon block 

dia~rams. Numeric reference designations are used to identify 

circuit card groups on these logic diagrams. 

1 

Logic 

Each Logic Diagram also has· a key which provides information 

about all cards used to implement the Logic function. No 

physical location is given. The key provides the following 

information: 

a. Logic Location 

b. Assembly No. 

c •. Title 

FOR EXAMPLE: Partial Key on Logic Diagram 

15509 .Decoder 

Physical Assembly· Tit le 

0 Tit le Block 

Location Location No. 

7-2 



The logic circled number, 0 is found in the Title Block.· 

The next number, 1, is found in the Logic Location column. 

·It signifies that it is the first type of card used to im­

p! iment the desired logic function. The assembly type is 

identified as a type 15509 card. The Title identifies the 

function of the card as a decoder. There is nothing spec­

ified in the Physical Location column. 

7 .4 SCHEMATIC DIA GRAMS 

The Schematic Diagram for each card assembly is numbered.to 

correspond to the card type number. This number appears on 

the Top Assembly Drawing, and it stamped on the assembly it­

self. Schematic diagrams that, for the most part, illustrate 

integrated circuits are drawn as logic diagrams; discrete 

components required to complete logic circuits may also be 
I 

shown. Individual logic elements are identified by an 

aipha-numer1c location designator that indicates coiumn (A-N) 

and row (l-4) of the integrated circuit in which it is con­

tained. Circuit card outputs are identified by actual pin 

numbers. 

The integrated circuit is shown on the card assembly drawing, 

at the intersection of the column and row indicated. The 

integrated circuits are identified on the assembly drawings 

by their manufacturer's part number. Discrete c~~ponents are 

identified by 11x11 numbers, adjacent to their symbol on the 

diagrams. There are Xl through X21 locations for discrete 

components on each circuit card. Schmatic diagrams with 

conventional symbols are included in the manual for circuits 

that use mainly discrete components. 

7 ,5 GENERAL LOG IC SYMBOLS 

. The Logic Symbols used on DATUM drawings are derived from MIL 
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STD BO&B and are utilized in such a manner that signals can be 

t~aced through the logic in terms of HIGH and LOW (+2.5 to +5v) 

~nd (OV) by examination of the Logic Symbols without the need 

to memorize the electrical characteristics (NANO, NOR, AND, 

OR, etc.) of the circuits. The HIGH and LOW signal level in-. . 
dication is illustrated by a straight line for a HIGH signal 

and a small circle for the LOW signal level. The following 

symbol shapes are shown in Figure 7-1. 

The use of straight 1 ines or circles at inputs anq outputs of 

these basic symbols completely defines th~ function the circuit 

performs, the input signal levels required to activate the 

circuit, and the output signal level when the circuit is ac­

tivated. See e~amples in Figure 7-2.· 

D D 
OR SYMBOL AND SYMBOL 

Figure 7-1 Basic Logic Symbols 
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-.....J \.0 
I VJ 

\.!1 -
0 

Either 

(or both) 

inputs 

HIGH 

NOR 

Output 

is LOW 

TYPE 8885 

INTtGRATED CIRCUIT 

Both 

inputs 

LOW 

~ 

NANO 

Output· 

is HIGH 

Either 

(or both) 

inputs 

HIGH 

OR 

TYPE SP 384 

INTEGRATE) CIRCUIT 

Both 

inputs 

LOW 

AND 

output 

is HIGH 

Output 

is LOW 

Figure 7-2. Compl imcntary Logic Symbols 

Either 

(or both) 

inputs 

LOW 

NOR 

TYPE 8880 . 

Output 

is HIGH 

INTEGRATED CIRCUIT 

Both 

inputs 

HIGH 

NAND 

Output 

is LOW 



The.logic symbols on the drawings indicate function; identical 

elements may be indicptcd by different symbols. This is because of 

the duality inherent in logic elements. For example, a Type 8885 

Integrated Circuit can be used as a HIGH input NOR or a LOW inpu~ 

NAND. Similarly, a Type 8880 Integrated Circuit can be used as a 

LOW input NOR or a HIGH input NAND, and a Type SP384 Integrated 

Circuit can be used as a HIGH input OR or a LO\./ input AND. A LOW 

wir~d OR or a HIGH wired AND function can also be implemented with 

certain integrated ·circuits by connect in~ the.outputi together and 

adding an external discrete pull-up resistor. Figure 7-3 is an 

example of this configuration,. Fi~ure 7-4 is an example of a 4-
~o-10 line decoder. 

.. 

+sv 

Pull-Up Resi.stor 

1. LOW Wired OR 

(If any NAND gate output goes 
LOW, the bus goes LOW.) 

2. HIGH Wired AND 

Bus 

(All NAND gate outputs must 
be HIGH in order fo~ the bus 
to be HIGH.) 

Figure 7-3. Dot L9gic Symbols 

· . .. 

9310 
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HIGH 8-4-2-1 OCD Inputs 

2 4 8 

LO\~ Decoded Output 

i:-;,.,,,t'e 7-4 !i-to-10 Line De('OQe; .. =--. ' • 
(. 

Direct sets ff 
(when·LOW) 

s 

J input, J Q True output, ff 
enables when Q is HIGH 
(when HJGH) 

Clock input CL 
upon tran-
sition to 
LOW 

K input K • Q False output, ff 
enables when Q is H I GH . 
(\vhen HIGH). 

R 

Direct resets 
. ff (\-Jhen LO\./) 

Figure 7-5. J-K Flip-Flop 

is 

is 

set 

reset 

9310 
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The following truth table is for the J-K flip-flop illus~rated in 

Figure 7-5. Clocking occurs when the clock signal makes a tran-

s it ion from HIGH to LOW level. A set and reset input controls t_he 

flip-flop all the time. The set or reset signal control· is LOW. 

Input Levels F. F, State 
Before Clock After Clock 

J K .. 

~ow Low Same as Before '-. 

Clock 

Low High Reset 

High Low Set l 

High High ·Opposite of Before 

I. i l Clock J . 

An R-S flip-flop (sometimes called a latch) can be formed by 

interconnecting NOR gates. Thi~ fl iF-flop, and its truth table, 

are shown in Figure 7-6. Triggering occur? as the R or S input 

goes HIGH. LOW is indicated by O, HIGH by 1. 

·-.. s 
Q R s 

0 0 

Q. 1· 

1 0 

R 
Q 1 1 

Figure 7-6. R-S Flip-Flop. 

·'· 

-
Q Q 

No change 

0 1 

1 0 
.. 

Indeterminate 

9310 
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Clocking occurs 
upon transition 
to LO\~ 

Strobes - Data present upon lS, 2S, 4s, 8S 
1 ines into counter when LOW. 

Data inputs that can be 
strob6d into the counter 

ST 1 s 

RD Ql 

Resets Counter 
when LOW 

2S 

Q2 

Outputs 

FJgure 7~ 7. Counter 

8S 

Q4 Q8 

The symbol for a counter is shown in·Figure 7-7. Note that the 

clocking action takes place upon the transition from the HIGH level 

to the LOW level. ~ii le the strobe and reset functions are active all 

the time the strobe or reset signal is at the LOW level. 

·. 

Clock Ill (Cl) toggles the first flip-flop (Ql) in the counter. Flip­

flop Ql divides by two. Clock #2 (C2) clocks the next three fl Ip-flops 

(Q2,· Q4, Q8) in a divide-by-5 configuration. Connecting Ql output to 

Clock 1/2 provides a 1-2-4-8 BCD coded divide-'by-10 configuration, which 

is oft~n referred to as a decade counter. This circuit is also used .. 
quite regularly as a four-bit register, particularly where a data 

display rcg~stir is required. 

. . .. 

9310. 
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7.6 SPECIAL LOGIC SYMBOLS 

Pulse shapers, one-shots, or other logic circuits can be 

formed by adding discrete components (capacitors, resistors) 

to integrated circuits. The functions of these circuits 

can be determined by calculating the effects of the components 

(such as time constants) on the circuit. 

If further information is desired about the integrated circuits, 

it is recommended that the DCL Series 8000 and the UTILOGIC I I 

Designer's Handbooks be acquired from the Signetics Corporation, 

811 East Arques Avenue, Sunnyvale, California 94086. 

7.7 USING THE DIAGRAMS 

The procedures for using the diagrams are fairly simple and 

follow conventional procedures. Additional information ls 

provided on locating physical component locations from the 

logic diagrams and locating the logic diagram source of a 

logic term. 

7.8 LOCATING LOGIC TERM SOURCE DRAWING 

To locate the Source Logic Drawing of a logic term, follow the 

signal in a reverse direction until a logic circled number is 

found. Look up the Logic Dra~ing with the same circled number 

in the Title Block. Locate the desired term on that drawing. 

7-10 



7.9 GOING FROM LOGIC DIAGRAM TO PHYSICAL LOCATION 

To determine the Physical Location.of a component starting 

from a Logic Diagram, the logic diagram circled number is 

prefixed to the Logic Location number 1 isted in the key on 

the Logic Diagram. Using previous examples, a two is pre­

fixed to a one: 2-1. Locate this number on the Top Assembly 

Diagram in the Logic Location column. Look in the Physical 

Location Column. This number combined with the row infor­

mation at the top of the key specified which slot the card 

is in. Assembly numbers are then compared to ensure that the 

card types are the same. Refer to the schematic with the assembly 

number for circuit details. For convenience, the row and slot 

information should be copied into the Physical Location column 

on the Logic Diagram for future reference. To save time, 

this information can be completed for the other cards called out 

on the Logic Diagram. 

7. 10 LOGIC TERMS 

Mhemonic terms are used on Logic.Diagrams to indicate signals. 

The glossary of terms in this chapter lists the meaning of each 

term. The terms are arranged in alpha-numeric order. 

Terms with an overscore (bar} indicate the FALSE state of the 

defined term. An asterisk (*) following a term indicates that 

the designated term has been buffered, or that the shape of the 

pulse represented by the term has been altered. 
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. 

TERM --
A.C. 

A. C .• F. 

Autc;> Start 

·Aux 

A+G 

A+G 

CPL 

CFX .. 

CLK 

CSR 

CODE 

C+c 1+28 

DFl - DF8 

DZ5 

DZ8 

E+H'' 

FRP 

FSA 
FS I 
-FS I 

FWD 

FWDl 

FWi52 

GLOSSARY OF TERMS 

POINT OF 
ORIGIN 
REF. NO. 

4 

4 

6A 

2 

5 

5 
4 

4 

2 
, 

2 

1 

5 

2 

2 

2 

5 

7 
4 

.2 

2 

2 

2 

2 

DEFINITION 

Indicates A.G. Mode of Operation 

Indicates A.C. Failsafe Mode of 
Ope rat ion 

External Start 

Au~ i 1 i a ry Mode . 

Selects" either IRIG A or IRIG G 
·input time code. 

Inverse of A+G 

FL. clock. This term is compared 
wi.th CFX to determine the VCO 
fr~quency. 

FX1 clock. This term is used to 
sync the VCO. 

Clock, \vhicn is ten rimes pulse rate 
of input code. 

Clock Shift Register 

The filtered, constant, time-code 
modulated input signal. 

Selects either IRIG C lkc, IRIG C 
100 cycles or NASA 28 Input Time Code· 

Decoder flip-flops - reconstructs the 
input time code modulation envelope. 

Selected clock to DF4 

Selected clock to DF4 

Selects either IRIG E lkc or IRIG H 
100 cycles input code. 

Frame Rate Pu 1 se 

Unit in Failsafe condition 

Frame Sync Pulse 

Inverse of FS I 

lndicate Reverse Operation 

Indicates fo"rwa rd opera t ion 

FWD Buffered 
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TERM 

GEN 

GO 

HDC1-HDC8 

hmscl-hmsc8 

hscl-hsc8 

HOLD 

HOLD 

H+H' 

IRIG A 

IRIG C 

IRIG E+SLO 

.....; I 0 I t' r> 
I I\ I \,.( u 

IRIG G 

IRIG H 

LOAD 

MCC 

MCC·k-·:: 

MD 

MS 

MTR 

MTR 
MTS 

MSC 1-MSC8 
-N'F 

RDC 

RDF4 

RHc 

Rtsc 

. 

' 

GLOSSARY OF TERMS 

(Continued) 

POINT OF 
ORIGIN 
REF. NO. 

2 

9· 
8 

8 

2 

2 

5 

5 

5 

5 

5 
5·· 

5 

7 
6 

3 

1 

2 

5 

7 

8 

SA 

9 
2 .. 
9 

5 

DEF IN ITl ON 

Generate Mode Comma~d 

A term derived from the Tape 
Search Unit commanding unit to 
stop. 

BCD hundreds of days counts 

BCD hundredths of milliseconds counts 

BCD hundreds 9f milliseconds counts 

HOLD command 

Inverse of HOLD 

Selects either IRIG H l kc or 
IRIG H 100 cycles input time code 

Selects IRIG A input time code 

-Selects IRIG C input time code 

Selects IRIG E 1 kc or one of the 
slow codes 

Inverse of IRIG G 

Selects IRIG H input time code 

Coincidental with jam time 

Megacycle clock 

Minor Time Clock 

Mark Detector Pulses 

Mark Sync 

Minor Time Reset 

Inverse of MTR 

Minor Time Strobe 

BCD Milliseconds Count 

NASA Loads or Reverse Operation 

Reset Days Count 

Reset DF4 

Reset Hours Count 

Reset tens-of-.seconds count 
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TERM 

Ruse 

Rhsc 

Rtsc 

SCF2 

SEARCH 

SEI 

SF1-SF8 

SLO ' 

-START 

START;'~ 

STROBE 

s 1 00 ,,....,_, 

Slkc 

SlOkc 

SlOOkc 

TD 

TDC1-TDC8 

TMC1-TMC4 

THC1-THC2 

TRANS 
--TRANS 

TRANS + z8 

TSC1-TSC4 

TSE 

tmsc1-tmsc8 

GLOSSARY OF TERMS 

(Continued) 

POINT OF 
ORIGIN 
REF •. NO. 

5 

5 

5 

SA 

7 
2 

5 

2 

2 

7 
5 

5' 

5 

5 

1 

9 

9 

·9 

2 

2 

2 

9 
.. 

8 

DEFINITION 

Reset unit-of-seconds count 

Reset hundreds-of-milliseconds 
count 

Reset tenths-of-seconds count 

Enable Load XC 2 

Term to select input filters 

Sync Error Indicator 

Data bits to load Major Tlme 
I 

Counter 

Slow Code.Selected 

Term derived from START pushbutton 

·START buffered 

Comparison Enable to Sync Mode 

100 cycles code selected to Minor 
Ti r1i6 C(.11J 11 Le r 

1 kHz code s~lected to Minor Time 
Counter 

10 kHz code selected to Minor Time 
Counter 

100 kHz code selected to Minor Time 
Counter 

Threshold Detector 

BCD tens-of-days count 

BCD tens-of-minutes count 

BCD tens-of-hours count 

Trans Mode Command 

Trans Buffered 

Trans Mode and Z8 

BCD tens-of-seconds count 

Tape Search Enabled 

BCD tenths-of-mill !seconds count 

' 
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GLOSSARY OF TERMS 

{Continued) 

POINT OF 
ORIG.IN 

TERM REF. NO. DEFINITION 
~·~~T~s~c~1--T-r-::-s=cc.re-~~-l-~~~-u-8~~~~t--~~~B~C~D-:-t-e-n~th~s~--o-f~--s~e-c-o-n~d~s-=-c~o-u-n~t-.~~~~~-

UDCl-UDC8 9 BCD Unit-of-Days count 

UHC1-UHC8 9 BCD Unit-of-Hours count 

UMC1-UMC8 9 BCD Unit-of-Minutes Count 

USC1-USC8 9 BCD Unit-of-S~conds Count 

· Ul 1 Filter Power of. Ten Selector 

U2 1 Fi 1 te r Power of Ten Se l eCto r 

Vl 1 Filter Power of Two Selector 
' 

V2 1 Fi 1 ter Power of Two Selector 

V3 1 Filter Power of Two Selector 

V4 1 Fi.lter Power of Two Selector 

vco 4 

XC1-XC16 

YC4 

YC5 

ZAD 

ZC1-ZC8 

0A 

0B 
1 kc 

lpps 

lppsclk 

.Ols 

• 1 s 

ls 

10s 

10s + 60s 

60s 

5 

5 

l 

2 

2 

2 

8 

8 

8 

5 

5 

5 

5 

5 

5 

.. 

' 
Vo~tage Control Oscillator Output 

Output of binary counter that counts 
position marks. 

Envelope Counter Pulse 

Envelope Counter Pulse 

Zero Axis Detector 

Envelope Counter Pulses 

Phase A; Negative On-Time Edge of 
of Carrier _ 

Inverse of 0A 
Sample time at 1 kc rate 

One pulse per second 

One pulse per second clock to Major 
Time Counter 

Select FRP for one hundredth time 
frame 

Select FRP for one tenth time frame 

Select FRP for l second time frame 

Select FRP for 10 second time frame 

Defines either· 10 second or 60 sec­
ond time frame 

Select FRP for 60 second time frame 
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'' 

TERM 

60s+E' 

28+C 

b.CLK 

b 1 kc 

b.10kc ' 

h.100---' 

. 

I 

GLOSSARY OF TERMS 

(Continued) 

POINT OF 
ORIGIN 
REF. NO. 

5 

; 

8 

8 

8 

8 

' 

. 

.. 

·1 

. . 
. 

DEFINITION 

Defines either IRIG E 100 cycles 
or 60 second time frame 

Defines either NASA 28-bit or 
!RIG C 1 kc t inie frame 

Selected clock to Minor Time 
Counter 

Selected 1 kc clock in Minor 
Time Counter 

Selected 1 Okc clock in Minor 
Time Counter 

Selected 100 cycles clock in 
Minor Time Counter 

'. 

7-16 



C i re 1 ed Numbers 

9210-8000 

C0 
(?) 
@ 
Q) 
(J) 
® 
@ 
@ 

15584 

15585 

15599 

15603 

15622 

15662 

15663 

15664 

15666 

15673 

15675 

15722 

15728 

15788 

DRAWING LIST 

LOGIC AND BLOCK DIAGRAMS 

SCHEMATIC DIAGRAMS 

Tit le 

9210 Block Diagram 

AGC and Filters 

Input and Decode 

AC Failsafe 

Decoder Control Logic 

~ync Mode and Loading 

Minor Time Counter 

Major Time Counter 

Display Logic 

AGC Amp 1 if i er 

Band Pass Filter 

DC Code 

Fi 1 ter Switch 

Fa i 1 safe 

Minor Time Counter 

36-B it Buffer 

Major Time Counter 

Front Panel Display 

Decoder #1 

Sync Mode 

Raw Supply 

Regulator (+15V, +5V, -15V) 

Decoder #2 
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I © I ® 
INPUT llND 

DECODE 
,___ ____ ___. 

I OPTION I ~--.--~ L ______ _J 

l 
IRIG ABC£ SYNC MODE 

DECODER t LOADING 

l st ®@ 0 
CLK ,..... 

I 
MINOR. TIM£ 

'--""' COUNTER.. 

® 

OPTIONS 

\l 

MAJOR. TIME 
1--.--1-"'i-1 . COUNTER. 

® 

DISPLAY 
LOGIC 

@ 

j 

TITLE 

~ 

DESCRIPTION 
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BLOCK DIAGRAM 
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t..VELOPE. 
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TP/,, TP8 

? 
DFI 

? 
MS 

-s. ~l 
..,, 

'"}> ~ 
0 

MODt... 

~I 

IP5 

©{Mee 

PULSE. COUt-iTe:R 

A~D 

C,o...RRIE..R CON\ROL 

n 7 [3 OF4 

DF4 
c...s~ 

TM 

MOOE.. 
~ IRP..~S 

7<, 

LTR 

i 

I 

TP1 
iP2. 

REVISIONS 

DESCRIPTION DATE 

AUX ll 

\-\OLD 55 

GEN 11 

!="'CO 

'FBI 

fBZ 
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Ft::i\C.. 

C>O 
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FAILSAFE· 
OUT 

AC.F 

- IN AC. 

t:.2. ~{3 

75' CAD 0- vco 
T.D 

AND 

® { FS CONT/cOL 

UI 

uz.. 

0 VJ 

vz. 
V?> 

V4. I 
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LOG/L PllYS HAL ASSY NO. 
LlJCATION LOCATION 
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44-
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AC FAILSAFE 
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CODE 
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. MINOR 
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(.0 15 
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REVIS.IONS 

LTR 'DESCRIPTION DATE APPllOVED 
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S10KC --------. 

5100KC----...., 17 27 41. 41 

&® -( MC.C 
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SF1 Mll\\OR TIME:. COUNTER Z5 61KC 

47 

® 

@ 

0 
© 

5FZ 

5F4 
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Rt SC 
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5Tl\RT 

TPl TPZ TP3 TP4 TP5 ~ 

I I I 1· I I 
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2. 1%~4 

IZ 610KC 
3::> 

6100"\J 
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$T/\RT 
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5~ 
1.PPS CLK 
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NOTE: 
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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 

@ 
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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 
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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 

. 



\!) 
N 

):> 0 
l I 

(j'\ _. 
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fTEVi 

NO. 

I 

; u 
' I 

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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