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BIT
REC. REP SYNCHRONTIZER
BIO-L, BI¢-L i

1

TAPE. DECK

PARALLEL DATA

FRAME
SYNCHRONIZER S LBR

UPPER UNITS

BIT
SYNCHRONIZER
)

¥ ALLEL DAT
MICROWAVE ik L4 COMPUTER
TERMINAL | FRAME SYSTEM
EQUIPMENT | SERIAL  |SYNCHRONIZER .
DATA

LOWER UNITS
Fig. 2 LBR Unit Configuration

Fig. 3-1 TDR Front View
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rF A4 HFRANT B, Mx Fig. 3-1 ©RL1,

Fig. 3-2 Program Timer and Monitor Panel
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Table 1-1 IR Initial Documentation

ZERO = 000l6 ONE = lFFUa
WORD MSB LSB
COUNT 9 8 7 6 5 4 3 2 1
1 IR CODE = ONE
2 IR CQPF = ONE e ———
3 RETRACE =_ ONE_DURING RETRACE
4 FRAME = ONE DURING FRAME e
5 | SAMPLING CODE, ONE = EQUAL TIME / ZERO = EQUAL ANGLE
........ 6 | STEP CODE = ONE DURING STEP ]
LINE DELAY
7 [..MSB ADJ TO BIT S ______ o o o o oo
8 SCANNER SELECT, ONE = PRIMARY / ZERO = REDUNDANCY
SECTOR_CODE
9 boor oo ioor Lo T 1 ] o [T 1 [ 0o
10 SENSOR SELECT, ONE = PRIMARY / ZERO = REDUNDANCY
SCAN COUNT
S [ _MOST SIG DIGIT ( BCD ) | .
______ -2 R | LEAST SIG DIGIT (. BCD ) _
PLL STATUS, TIME CONSTANT 0 = DIG / 1 = ANALOG
13 [ 6 ] 5 ] 4 1 3 2 | DIG | AuTO | ACQ
MIDNITE BETA COUNT
14 I T S - T D S D -
] BETA_ COUNT
15 8 1 9 [ 10 [ 11 T 12 ] 13 1 14 1 15
BETA COUNT
______ 16 e [ T6 T 17 T 18 .19 [ 20 1. 2L | 22 [ 23 .
IR - VIS SENSOR SPACING BINARY NUMBER 0 - 439
17 MSB__| | I [ o, S L [ _LsB |
PLL ERROR ( 2's COMPLEMENT ) i
18 LomsB I 1 1T 2 T 3 T 4 { 5 1 .6 I 7.
19 (8 T .9 [ o [ 11 T 12 ] 13 ] LsB_|
BIT ERRORS
20 lowmsB. | 1 T .. 2 1.3 .1 .4 1T 5 1 6. 1.1
21 . |8 | o [ 1o [ 11 J s | .. |
ANNOTATION / GRAY SCALE, 1C7 = ANNO. / 03F = GRAY SCALE
,,,,,, 22 b __ZERO_= NOT ANNO. OR GRAY SCALE
COMPUTER ERROR MESSAGE
______ 23 % lcom EnIMT PAR I TEST [ ouT_ | _IN_ .
TIME - YEAR ( BCD )
24 I THOUSANDS | HUNDREDS ... |
TIME - YEAR ( BCD )
25 { I TENs | ones




JEHE v~ HiidE $£15 197903 A
Tabel. 1-2
= ONE =
ZERO = 000, 1FF,
WORD MSB 1LSB
COUNT 9 8 7 6 5 4 3 2 1
TIME - DAY ( BCD ) )
26 | HUNDREDS _
TIME - DAY ( BCD )
27 [ TENS [ ONES o
TIME - HOUR ( BCD )
28 [ TENS 1. ONES
TIME - MINUTES ( BCD )
29 [ _TENS |.owses
TIME - SECONDS ( BCD )
30 TENS [ ONES._ o
TIME - mSEC ( BCD )
31 L HUNDREDS — ] LTENS ]
BIT / FRAME SYNCH LOCK
32 X_= 1 INDICATES LOSS_OF.LOCK B%:_ lrrave | m1v | x|
SCAN MODE, FF = SINGLE SCAN / OF = LIMITED SCAN LOCAL
33 00 = NORMAL SCAN / FF = LIMITED SCAN REMOTE ]
VIS v4 ID v3 ID v2 ID vl ID
34 PATCH 11 =Vv4 | .. 10 = V3.1 | 0l =.vV2 | . . 00. = vl |
35 OPRATION MODE, NORMAL = ONE. / TEST = _ZERO.__ . .
36 ] EQUETORIAL SCAN COUNT l.msB [ 1 [ 2 T 3
37 l 4 .5 .6 .7 [ 8 . ... 9 1 .10 1 LSB_.
CORRECTION TABLE ID
38 (lmsp_J 1 [ 2 1.3 T 2 ] 5 1 6 [ 7
39 |8 l.9 T 10 T 11 T 12 ] 13 1 _14 | 1LSB |
40 LEFT HORIZON POINT [ MSB_ | 1] 2 ] 3.1 4
41 | s 1.6 J 7. ] 8 T 9 1 10 1. 11 ] 1sB_
42 RIGHT HORIZON POINT [.MsB [ 1] 2 .3 [ .4 .
43 o5 1.6 1 7 T 8 T 9 1 10 [ 11 ] 1sB_
44 GRID DATA, GRID = ONE / NO GRID. = ZERO. ... . .
PLL AUTO COMMAND TIME CONSTANT SET
45 6 5 1 4 ] 3 2 | DIG__JECLIP | ACO |
tSTRTCHJ TABLE 1 [ SUN
46 INPUT/QUTRUT _ERRORS ... |VIDEO |LOQKUP, BETA |PULSE
REJECT ERRORS VIS LT -
47 | _IOP__[SYN REF[ MAG TP] SC INT | LOAD | CMD | EXEC | BETA
REJECT ERRORS [TOVER | ‘
48 | MT_OFFE] OVR_7D| 366DAY| CRT _|KEY BD, TTY
49 SCANNER MODE, ZERO = NORMAL / ONE = EXPANDED
WORDS.--50-- THROUGH:- 255 - NOT--USED - e crmmmemmmremmsascseacseamseameeme e oo me e eeemoeemeeameee
LBR LINE DELAY NUMBER 77777
256 [MSB | 1 2 | LSB |
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Table 2 VIS Initial Documentation

ZERO = 004 oNE = 774
WORD MSB | ‘ l l I LSB
COUNT 6 5 4 3 2 1
1 VISIBLE CODE = ZERO
2 VISIBLE_CODE.= ZERO.__ ... ...
3 VISIBLE CODE = ZERO
,,,,,, 4 | FRAME CODE = ONE DURING FRAME
SAMPLING CODE
) .. .ONE = EQUAL TIME / ZERO = EQUAL ANGLE _

_|.STEP _CODE = _ONE DURING STEP ... ...
LINE DELAY

,,,,, 7 ___DELAY TO BE INTRODUCED BY THE USER _____|
V1 = ZERO / V2 = ZERO

8 | SECTOR CODE, V3 = ONE / V4 = ONE
V1 = ZERO / V2 = ONE

9 _SECTOR CODE, V3. =.

ZERO / V4 = ONE

rrrrrrrrrrrrrrr ~HORD--10- THROUGH:-64 - NOT -USED- -~ - wrorermmemseemmenns

EERTICy PoOmBEL LRBOLYESHZS, v
—~Fa v 7Y A v EXSEBEY T VWD, ThITH
Bl ERmEONLGEy P EEHE LW 5 EE
L7cdoT, PN [z C& 2RI cdD
FETHD, i PFD XKL, Ev borry 708
AL FENEELONDY, CThEEBSTHEENRT L
—nvvrarAFEh BRI 5, I LHDI8E y +
T, IR v 2722 VIS w7 20Kk s IR v—Fy
vyr (9 FEARD & VIS v—VFrr., 700
ZRHERAIRBEDT, V—Fav7 )2 v dfiichic
o

A=V p b FF LA VvT—v 3 VORNEL FFh
Table 1-1,2 & Table 2 WRTERYLTHDB, 4 =
PV FFLA VT~ VTR, IR 272290,
FU—F, VIS £27 206y by— FTHERI AT
Wa,

EF A F— 2o\, VIS ©543 VIS 557 7 %
DN T — 2 ERIGLT525, IR €541, IR 75
72N TF =280k (v }) Dighic, ﬁ%&ﬁ-
R YA ELREDHE LT LBR HEo s
5 (Y F 4 vy &h5)tb@/)/bt/b%
BATVD, ChAERDOHLTEETAZ LI DS
o LBR Hif§ & #sbo LBR @citie 7Y » 5 4 v
TIRTE D,

TrATAFF LA VT~ g VAT~ 2% b7,
HZILERE 0 TH Do

Vv 2R IR 27 2DREH-T, F— 211 b 1o
7T, NERGHREOTHD, “hix S/DB T, GMS 75
AT+ % VISSR 5 — x 0 A FIBEIA ORFERZES) 2 IR
ThiwE, PLL 85X 8 AOMWIELR{T/cd odbDf

RELTRIT BTV %,

@) va—g/Tewyr

va—RREEE NS A BT 4 v a AF e+, SV F
—X0DEy b U— PEEET B EERIAT R I T
B, 7 4 MAESBRIETIE, F7AREREOHEERED
5 f% (500RPM) CFHia b ExE-> TH D @~z L,
EEAERRLTWA, —HEIFEEIL F T 2 OlIEETTH
T, VAL (V—FAZY 2—) CORCLERDA
(F+ Vo) SV F— 20K w7 2T T
LENAT » THICBE) X2, HEBELY 13.3 (4/mm)
DOFXHTRD:, F+ Vo COBENE, V—FA7Y 4
~REAE L AT v =212 2 0, VIS &7 x {2
Fiiizv, IR 27 2 MBI BB Xy, LicaisT
GMS o 1 @M 0.68D 5 %, 0. 120 Lz 40 A
T v 7L, 012Ky, A7 — 5 (HE) OiLHE0%
B, ANTB VIS w7 xlF5 Yy OBIKIEG
LTCEY, Vi, Vo, Vs, Ve DIFOEHELT, 7 442
RECH I TRD FEREBEL T 50 —THNT —»
(@@)@Eﬁu,GMS@?%?&@Q@%%Q@@
45D THDBI, RA—F— 2% 4ELLTGIIA
$@%§ﬁ&?bo_hkibgmx$yrﬁ4xk%
(LR TEHFROELFHRELCD, ZDDT VX
reFrge A sV EHEL, IR xr720057 45~
REBRML T E, VIS w7 2 i chasi B LT
BT 5, (HBERC 7Y v 57 4 v I RITR S BEIT
ZDAEYVNLIY y FEy bRHERABLTHERT S,

HPk LBR 0o&Fod & THD, HREDSmW o
He-Ne v—+C, HEWNIFERTRCEELRLC
W,

LEH 7 4 M ARIE22 v (B59mm), £X 100 7
4~ F (H30m) Or—n7 4, ALT, AV —x=n (3
M) D FF Ao =7 s 47869 BHEHL T
3o SHIEDWTIL 2-(6)THMT 5,

ZOT7 4 NABEEHE Dy b)) REELTRE, v
a2~ FDEEC L 0224 vFORIRYD & o THEEH
FLIB IO F T LTEEMT, BXCFELD. 74
N A DL F 5 MCE D i hkadE (25 v7) %
MUTRE%, B NS alfiic o WIERE|RY 7T
FIAEMEHE IR TEL, TDkD FJFLAMCIEE
LSRR DD B,

B E R b F S ADIERIED, F+ ) vk
EWMcRELTs 5 v 7R, FILakdLETE TR
y FAODN (E—AFd 77 4 VH—) 237 4 L b%
2TV I LELBIT, ZOLETr Ly AOD=
A7 rAL Yy FRFIERARE~ZBFELT, 7 4 14



[AEHEL v 5~

7wy LG A L,

TRy VLB~ TV T, 7o A RERRANL
FRILZATLETEFE DO —203050, <4k
@@%@xﬁh%CE&k&%iﬁkﬂ%bf%%oM
HHEZ7 AT I EREBL, WIOGHCHEEIRTA
oy MRIETERZOT, CAEROHLULTHET 3,

@ B X OWERE

ﬂmfihiv R L
I ORE 0C~E0T

i 0%~9%%
© E\FLE

i B K ACI00V£10%
i s 50Hz+5%

1. s BER I UWHEER

@ i
i [EEA 593(W) x670(D) x 1996 (H)mm
ii  VISSR %t 593(W) x670(D) x 1996 (H)mm
i va—&/F Ry 1303(W) x 1.454(D) x 135
D
B s v B ek B < <)

@ ®EE
i [ - VISSR 4t #5 350kg
i va—%/7e4y4 §7300kg
@ HEED
i FAHR H7A
ii VISSR %t #5A
i L= —& $10A
Vv 7 eay Y

(7)) #—7vONE #9A

() +—7v OFF i} %1A

7. HB B X UMERE
@ B
i F3Sasfik £X 605mm

BEfZ 188mm

i s BE ER2IGnE
ili 7 4 2vasbiE: 559 x 559mm

v EEE EEE 527 x FlAEES549mm
(#EREE 500mm)
K5 L [0#Es  500RPM

4

et

18 197943 f

FEEEEE  17.34/mm

vi GEEME K 9,552K

vii  HEMFREL 3, 265

ix SEBEENE W 62.4kHz, F#4b 41.6kHz
(@100RPM)

x FEES+ X 0.548rms
BlEEZE LD TpumBlTF

xii IR He-Ne v—+% A d5mW, LICONIX

=

603V

@ 1Rk

i REGR ZEREER

i AEEERHE 7 arae—F 4 v IDIBDH 40
WA

+1.5mS LA
AFRIESR (THA.

i {7

v HY=HIE Tox
8 38 b FETTHE)

v V= FERES VL (BRATE)

R 64, Frat256

vi K9 AREEEDEE  250~1100RPM

vii BifFE—F JERIOFH (Fhi S/DB o
HWE>5+5)

Vi 7o A RES.0LLE, - AMEEO.3LIT
CREBSEEY LTEBRELTLD)

Witz

6) WRT—TF—xra—4
SR Fig. 3-1 3T, Licifhs X O
EED,

/D)

FrIAE (rF7w 28D 14

AEEESLA £ vy PAHR

ToTEE 601 vF B (158 F + R AETIR
01 v PI{EHTES)

ERF— 7 14 v+iE, 9,2007 4 — + £,
VE, Sy 2 b= X VT KT =T,
#797, % 7% Scotch #890 #HY)

VER S
(AMPEX

R Y — v [ERAS v TR
2 VI ITAY — )b
AFTALEERE] 3257 LLY (@60IPS)
75y % :0.1%LIF (@60IPS)
ANEE L~ TTL L~
HAEE L~ 6Vp-p
AWM v e~ F v 21750
SR BURE ¢ 400~1MHz (£3dB LAY, @60IP3), 400
~500KHz (+3dB P, @30IPS)

Floxsrow
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S/N : 29dB [ L (@60IPS)

HHEFAEE, FE YK 1075 LI (@60IPS, 750KBPS,
SV 57— x)

BA{EHIAE - BT SR L DAL » FI1E(E, BXV T RS
LB A =X B HEFEE

ENHEAE « 7 — ik (EOT) #86E, % X Ulife
HEEFRL (v b)) HBiE

{#AEE « AC 100V, 50Hz
MBS B)fER & 1, 2KVA

M 584(W) x610(D) x 2,012(HYmm
FHE : #300Kg

TDR oS (P 5 v AHE— +) OEEEE LTI,
1 LIPS ey 120IPS & CEM O 7 ~ T DS MBS
h, SV F— xi3 750KBPS (Hz) MR 7c T, HEH
IMHz £T{#5h b 60IPS THERAT S, DML
OFE MK ORISR AEC R LC 30IPS Coffiffd
TEHLO5RLTHD, ThLIRELET v 7RIS
USSR (12519 KIhREDLOT,
BiEs ¢ 4 (ch) 125 chg Tl 601PS 3 X 0% 30

Holizontal Fiducial Marks

IPS, ch9 » 5 chld % ik 60IPS DA THATE 5,
@E TDR 13, 3WHC & oER VISSR 87— 2 %
BT AOT, chl12b chg2fFHL, Frr7az
A =X ) BEIBHANZ O 1 i 8 48 L CiEE
wHAE S, BERTHAD 1 pHBCEELEERL, 7
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Fig. 5 LBR Film Format
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Table 3 Fiducial Mark Data

HORIZONTAL FIDUCIAL MARKS
SCAN NUMBER NUMBER OF

__SAMPLES

50 35
110 35
170 35
230 35
290 70
350 35
410 35
470 35
530 70
590 35
650 35
710 35
770 70
830 35
890 35
950 35
1010 70
1070 35
1130 35
1190 35
1250 105
1310 35
1370 35
1430 35
1490 70
1550 35
1610 35
1670 35
1730 70
1790 35
1850 35
1910 35
1970 70
2030 35
2090 35
2150 35
2210 70
2270 35
2330 35
2390 35
2450 35

ARY —2BREHOB LAYy bR Y7 P LS AZR
v— NLT, 1500780 D=2 22717 OR
REEX 1TRERC 7 4~ F Xy 2 LT, 2D7 4
— Ny 7DEMRPN v~ Y ATHD, TDv—F v
AN S/DB THATE PN v—r v AL —FT B0

— 9

VERTICAL FIDUCTAIL MARKS
SAMPLE NUMBER SCAN HIGHT

19 12
194 12
369 12
544 24
719 12
894 12

1069 12
1244 24
1419 12
1594 12
1769 12
1944 24
2119 12
2294 12
2469 12
2644 24
2919 12
2994 12
3169 12
3344 36
3519 12
3694 12
3869 12
4044 24
4219 12
4394 12
4569 12
4744 24
4919 12
5094 12
5269 12
5444 24
5619 ' 12
5794 12
5969 12
6144 24
6319 12
6594 12
6669 12

i3, m~F35158y b5 SV =20 PN v—#
VALY HER LTRSS hEHEGR

BHIbEISE » b r— P, 648 » b O—FHE 1T
W, A EOEERDXFEE LT, A4y b
AT e PN EIAER Lz e 2T, R—FHFA 5 ¢
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Fig. 6 Bit Synchronizer Block Diagram
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PN _CODED_ SV DATA
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Fig. 7 PN Szquence Decoder Circuit
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4] Positions
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0 not shown
Z for simpli-
5] .
A fication
5
4
/3
g :
1
MIN (White) - OJ
NO GRID

LASER SAMPLE - Video display is a constant gray scale density as determined

by the LEVEL switch setting. Density level doubles for each increase in

LEVEL switch setting. Provides a continuous gray scale level to check vertical

consitancy over an entire data line.

Fig. 8 Test Pattern Waveform-Level No Grid/Frid (1 of 2)
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MAX
EQUALLY SPACED
-«+— GRID STROBES —
(TYPICAL)
MIN o7
CONTINUOUS DENSITY
MAX (GRAY SCALE LEVEL)
e - — ——— > —
LEVEL
switch
MIN ; 6 sctt'%n.g.
Positions
> 1thrus
and 3
MAX not shown
> 7 for
E simplification
E - - - —— e — ——
a
MIN
MAX 9
J
- — — —_ -
MIN
GRID

LASER SAMPLE - Same as NO GRID except with contrasting grid bit strobes.
Note grid bit density changes from MAX to MIN (black to white) at LEVEL

switch setting 7.

Fig. 9 Test Pattern Waveform-Level No Grid/Grid (2 of 2)
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(BLACK)
MAX-

i

DENSITY

MIN-
(WHITE)

Sty

18 19793 A

RAMP LINEAR

LASER SAMPLE - Video display is linear density change

{BLACK)
MAX-

)

1

DENSITY

MIN-
(WHITE)

RAMP RATIO

TLASER SAMPLE - Video display is non linear step change in density.

LASER SAMPLE - Video displays incremental density levels which increase from
MIN-to-MAX then decrease symetrically to MIN. This provides a bar pattern in

steps of gray scale levels changing from white-to-black-to-white. The ramp func-

tions provide a means to check the gamma range of the film.

RAMP LINEAR - In the IR mode, the increase and decrease ramp functions each

contain £56 equal incremental gray level steps. In the VIS mode, each ramp function

contains 64 equal increments.

RAMP RATIO - In either mode, the ratio function provides a density level spectrum
of 16 finite steps. These steps are of the same gray level density of steps 0, 4, 8,
12, 16, 20, 24, 32, 40, 52, 68, 88, 116, 152, 196, and 252 extrapulated from the

256 steps of the above linear IR ramp function. This selected array of steps provides

a spectrum of gray levels which increases in density from step to stgp by a relatively

constant density factor.

Fig. 10 Test Pattern Waveform-Ramp Linear/Ratio
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MAX-
— p— ——

)

b <— EQUALLY SPACED — -

9 ALTERNATE

g MAX-MIN DENSITY

z SQUAREWAVE

=]

5515 S N —

FULL SCALE

LASER SAMPLE - Video display is alternate max and min density squarewave.

DENSITY o

[
MIN

HALF SCALE

LASER SAMPLE - Same as FULL WAVE except 1/2 max density.

Video generates an alternate black and white bar pattern. Provides horizontal density

check of film resolution.

Fig. 11 Test Pattern Waveform-Period Full Scal/Half Scal
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Fig. 12-1
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( UNLOAD )
DRUM DESELERT

DRUM STOP

L_UN.L_Q_A b KICK

PROC 11SW ON

“

FILM SLEW MTR
FILM DRIVE MTR
PROC TIMER ON

I MASTER RESET

Fig. 12-2 Recorder/Processor Sequence Flowchart
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Fig. 13 Video Filter Characteristics
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SM Type 7669 Ory Silver Fitm has an essentially
response from the blue-green to
the red portion of the specirum. It is designed
to be used in newer electronic imaging systems

panchromatic

for recording high_resolution graphics.

EXPOSURE AND DEVELOPMENT
CHARACTERISTICS

Optimum response of the film is in the red region
of the spectrum. Practical development condi-
tions are 10 to 30 scconds at a temperature of

260F by conductive heating.

STORAGE

Film should be stored in vapor-tight container at

fess than 75F,

TYPICAL PROPERTIES
Film thickness: 3.7 mils
Safelight reference: Wratten 3

Peak spectral response: panchromatic
(see absolute spectral response)

Photographic Speed:
Background density: less than 0.17

Image density: greater than 2,75

High contrast negative projected resolution: 300 cycles/mm

15 nominal (ANSI Std. PH 2.2)
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*When processed for 20 seconds at 260F in a sensitometric processor,
Fig. 14 Dry Silver Film Features
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Table 4 LBR Modulation Transfer Function Readings

MEASURED CALCULATED Emax—Emin Normalized
RESOLUTIONI| Dmax Dmin max | Pmin Emax Emin Enmax+Emin to 100%
27 - o.82
VIS 64 1.00 | 0.04 | 1.25 | 0.29 41 4| 25 =0 100
36 - 5.78
32 1.01 | 0.10| 1.26 | 0.35 41 5 | 26 - 9 95
23 _ 5.62
16 0.99 | 0.19] 1.22 | 0.44 38 9 | a7~ . 76
28 _ .52
8 1.00 | 0.33| 1.25| 0.58 | 41 13 | 54 : 63
20 _ 9.36
4 0.97 | 0.49 ] 1.22 | 0.74 38 18| 56 - 0- 44
7
2.0 0.89| 0.67.1 1.141 0.92.] 32 25| . 57.°.0-12 15
49 _ 4.73 100
IR 64 1.18 | 0.22 | 1.44 | 0.48 58 9 | &7 .
24 _ 0.69
32 1.14 | 0.25 | 1.40 | 0.51 | 54 10| %4 . 95|
38 _ 0.61
16 1.10 | 0.35 | 1.36 | 0.61 50 12 | 52 . ; 84
33
________________ 8 | 1.07 | 0.45| 1.33| 0.71_| 48 15 | 63 - 0:52 71|
26 _ 9.39
4 1.05| 0.58 | 1.31 | 0.84 46 20| 66 : 53
Note: Data For the IR and Vis MTF came from two different

pieces of film taken from two _different rolls of. film.

HE, SVF—2270¥¥ 1 K05 + X AREHLT
WHERDD, LHLIORSHIT — AL 3RS &
OBEMCHILL T B 8EETHDT, MR~y FIXH
LB LG, ~y FOFMIERI00FRE & Eh T b
DT, BIEFHEZR LRI S 0,

4. BAR%EF—-%

FAFIS14E12H o LBR HfHJases (SERsidriy) X
OFERI524. 8 A O RSF ity (GMS 3w v qvF o v
7 EATRE) KB ShicF— 22U TRT, Table 4
1%, LBR o TPG o FULL, SCALE 5% 28 Ui
TaNskTAIRF VY b A= R T Y D IBERNE L
LOTC, T2 TB7 4 M ABEOBEAE KD B
BTh D, THIIEREGEEE (Modulation Transfer
Function; MTF) &\ vibois & 0T, LBR o5 f#igs
5.2 %, % Dmax, Dmin 2 F h P HIEEORS, &
ExEHL, FAlE (MEASURED) &~~~ A4
2 7oMWL (CALCULATED) %#RL T35,
Emini3 7 v— 24 — A% BFTCFh-Fh Dmax, Dmin
EANT ~ 2 OECER LI b DT, 5~ 2 OBEEEE

GRIE1 LR 0 DEOREL) A& Inbi KiBiBED

Emax,

100
80
\\
VIS DATA R «—-IR DATA
\\
o, \\
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N
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N
N
«40
1<
3
=
20
0
64 32 16 4 2
0.39 0.79  1.58  3.17  6.34 12.67
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Fig. 20 LBR Modulation Transfer Function
Curve
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W
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LASER POWER OUTPUT [mw]
= o

”
Readings taken at i Readings taken in

Bl 1.240.1 BENIWEBHN B, Taewy 5
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1.62 1.63 1.68
1.30 1.30 1.28
W 1.59 1.64 ‘ e E
1.28 1.28 1.28
1.64 1.69 1.69

-

..

o W

© o
=
.
RN
[y

(-

Unit [ D 1 by MACBETH
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Note: Upper data in circles are taken during the LBR
acceptance test. Lower data are of the results of the
LBR maintenance in August 1977.

Fig. 22 Dencity Uniformity Check Reading
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Table 5 RMS Drum Jitter Measuring

Drum Speed [RPM] 50 90 100 110
S/DB Time Reference
- [us] 239 615 133 320.9 119 807.5 109 101.9

Measured Drum 239 614.1 133 320.9 119 807.8 109 101.9

Jitter in every 1.1 1.4 7.7 2.3

20 second [uS] 3.6 1.1 7.5 1.6
5.8 1.2 7.1 2.2
5.9 0.4 6.8 2.1
2.5 1.0 7.0 1.7
5.3 0.9 7.3 1.5
3.9 0.7 7.2 2.1
2.0 0.6 7.6 1.5
7.3 0.4 7.3 2.1
5.6 0.5 7.3 1.3
4.9 0.6 7.2 2.2
6.0 1.7 7.5 2.2
4.4 1.5 7.7 2.3
2.1 0.2 7.1 2.0
4.4 1.1 7.3 2.3
5.9 1.8 7.0 2.0
3.3 1.0 7.3 1.8
2.1 0.8 7.3 2.5
6.8 0.5 7.2 2.5

RMS Drum Jitter

[us] 1.76 0.446 0.259 0.341
Jitter Maximum ‘
Tolerance [uS] 2.4 1.33 1.2 1.1

LE, Hv=@EXToTwichd, TREEHLID L
BEN0.413EFL g, =k ® LEVEL 9 Tix
ﬁgﬁ\,ﬁ 2.5 <‘:f£'ﬂf:a

¥tz S/DB © TPG #fA\T48»H GMS o HEH
Bttt s SV F—22Hh3xe, ThfhTtors
AFEROEE 200 = L Rdptcd D% Table 5 iz
~To

Thb o2 FTREE (RMS) ik, FAME ((HREOKR

=

photo. 1

0.1v/D, 1uSec/D

ErLELLNBME XY LRFTH S,

5. MEK

LBR 0 b oMBEEAXFIETH LUTO LB TH S,

® Evybrr—t/24x% AC »~4 (photo. 1 ~2)

FHCy v+ /1 XREROD P B S THRAS
ha, ShizBoRstaGcEN B 0 LBbh
5. RIESRBEIBEDOA VY gV FU_a2 b +4E
WOT, Bffr—b vASE~OBEEEL, —f AC

Photo. 2 10mv/D, 5m Sec/D
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Recorder Processor Overall Block Diagram
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il

Photo. 3 0.1v/D,10m Sec/D Photo. 4 0.1v/D, 10m Sec/D

DETERMINE
MAX-MIN
WORD NR'S FOR
USE ON FIG-C

1IN N-MAD

(MAX) 2.5
A
MAX-MIN
D
= D-MAX ) pATa )
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=
INPUT WORD
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Fig. 24 PROM Enhancement Curves

=



REEE 2~ FfTRE

IZ!
T
—

f1io0j1i1,0i0f0ililio;1]
(A T A TR ES A NS I BN N | |
I B | [ T T R B |
I T
I | T 1 ) ]
NRZ-L ! l ! I P l ! l l !
| i ] i ] [} 1 |
I A
[ T T T Y S T TR S B
(O S T D T R R R T T B |
l | 1 1 P }
wen | L DT LT
I N A T
[T S T S T B N
| H T R R T B | N B
! i {
Lo !
NRZ-S L__[—~T_~—~‘l__J“ﬁl______L__J__T__:
I [ | ! t i t t i | i
i i { i i | | | | 1
[T S T T T R I T R
: [ [ ! [ J
| I LI
RZ i i |
[
b
| |

BI¢-L -

B e e s

oo LTI
wes LI LU LI

o

#1e 197943 A

Data sequence

NRZ-Level (or NRZ Change)

"ONE" is represented by one level.
"!'ZERQ" is represented by the other
Tevel.

NRZ-Mark (Differential Encoding)
"'"ONE" is represented by a change in
level. "ZERO" is represented by no
change in level.

NRZ-Space (Differencial Encoding)
""ONE'"" is represented by on change in
level. "ZERO" is represented by
change in level.

RZ

"'ONE" is represented by a half symbol
wide pulse. "ZERO'" is represented by
a no pulse condition.

Bi-Phase-Level (Split Phase or Manchester
Code) ''ONE" is by a half-symbol wide
pulse of one polarity. ''ZERO" is by a
half-symbol wide pulse of the opposite
polarity.

Bi-Phase-Mark

A transition occers at the beginning of
every symbol period. '"ONE'" is by a second
transition one-half symbol period later.
""ZERO" is by no second transition.
Bi-Phase-Space

A transition occurs at the beginning of
every symbol period. "ONE' is by no
second transition. "'ZERO" is by a second
transition one-half symbol period later.
Delay Modulation (Miller Code)

'"'ONE'" is by a signal transition at the
midpoint of the symbol period, '"ZERO" is
by no transition unless it is followed
by another zero. In the latter instance,
a transition is placed at the end of the

] [ | |
1 1 ‘
0 2Tg 4Tg 6Ts 8Ts 10Ts

= symbol period of the first symbol.

Fig. 25 Various PCM Waveform
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UNEXPOSED FILM

1.
2.
e
MIRROR
MIRROR
OBJECTIVE LENS
CONTRACTOR LENS
IéIEGAHT & SHUTTER
EAM (OUT)
EXPOSED FILM 1.
— / 2.
b. @C:O a
3.
SHUTTER
LIGHT (IN)
BEAM

Fig. 26 Record Sequence Diagram

FILM

CLAMP
CLOSED POSITION

FILM LOCAL CWT

PIVOT

T

CLAMP
OPEN POSITION

Fig. 27 Holddown Clamp
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RECORD SEQUENCE

SHUTTER IS MOVED GUT OF
BEAM PATH
CARRIAGE STEDS IN SYNCII-
RONISM WITH THE INCOMING
VIDEO SYNC
THE OPTICAL ELEMENTS
SHOWN ARE MOUNTED ON
THE CARRIAGE

SHUTTER IS MOVED TO INTER-

CEPT BEAM AT END OF
FRAME (END OF RECORD)
CARRIAGE IS DRIVEN TO
BEGINNING OF RASTER
POSITION

DRUM IS DECELERATED TO
LOAD SPEED



KEMBevs— BiFRE F1%5 19793

TO SLEW MOTOR (LM) 1. DRUM STOPS AUTOMATICALLY
FILM EDGE AT INDEX NO. 1
7 ROLLLR 2, FILM CLAMP IS OPENED
F”_M GUIDE 3. DRUM (MOTOR IS PULSED TO

MAKE CONTACT BETWEEN
THE FILM EDGE AND THE
1. SLEW MOTOR SWITCH; DRUM

BRAKE IS DE-ENERGIZED
©f O —\-/_ J

CONVEYOR BELT

1. SLEW MOTOR DRIVES THE
CONVEYOR BELT

2. THE CONVEYOR DRIVE ROLLER
PULLS THE FILM FROM THE
DRUM

1. SLEW MOTOR IS DEACTIVATED
BY SWITCH {CONVEYOR STOPS)
FILM EDGE STOPS SHORT OF
OVEN ENTRANCE

BRAKE IS APPLIED TO DRUM

w

1. DEVELOP MOTOR IS ACTIVATED

(=]
° AFTER =1 MINUTE DELAY
2. DEVELOP MOTOR STOPS AFTER
4 > ~8 MINUTE INTERVAL TIMER
: TIMES OUT

O}\s. PROCESSED FILM DROPS INTO

THE COLLECTION BIN

Fig. 28 Unload and Process Sequence Diagram

6. HENE
@ LASER BEAM RECORDER [ikaifg®

® GMS S/DB v 27 n&RX
® (L#FLITHE BEFI0S

7t¥% LBR v 25 A+ 55ER% Fig. 23 5
28 T,
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