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10 DISTRIBUTION FOR- INFORMATION ;
FROM W. 0. KUELLERTZ
SUBJECT C/P CALIBRATION BOOK FDOR FM—39
REFERENCES (A) CD-9508, S~INT-5250, 23 MAY 1963
C/P CALIBRATION BOOKS
{B) R—008170~0H C/P LOG BOOK
{C) R-004002-RH {ENG. ANALYSIS REPORT) 5
. {D) R-005930-DH (C/P SPEC. 802-153)

1. THE CALIBRATION BOOK FOR C/P FM—39 IS FORWARDED HEREWITH. THE
CONTENTS ARE AS SUGGESTED IN REFERENCE (A) AND CONSIST OF
PERTINENT FACTS AND FIGURES TAKEN FROM REFERENCES (B)y (C), AND
{D)s IN ADDITION TO THE CURVES WHICH SHOW THE TLM OUTPUT VERSUS
ENGINEERING UNITS FOR EACH OF THE CPL POINTS.

2. THE FIRST SEVEN PARAGRAPHS OF THE LIST OF PERTINENT FACTS
. AND FIGURES CONTAIN STL SOFTWARE INPUTS AS REQUESTED.
3. SINCE THIS IS MEANT TO BE A WORKING DOCUMENT, SEVERAL BLANK
PROVIDED FOR USE BY PARTICIPATING PERSONNEL.
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SERTAL NO FM-39

TABLE OF CONTENYS

LETTER DF TRANSMITTAL

LIST OF PERTINENT FACTS AND FIGURES

1. CRAB POSITION TRANSITION TIMES

2o STEREQ POSITION TRANSITION TIMES

3., MEASURED CTRAB ANGLE POSITIONS

4., MEASURED STEREQD ANGLE POSITIONS

5« MSD MEASURED VELOCITIES

6. SLIT DIMENSIONS AND RELATED INFORMATION

T« MISCELLANEOUS NOTFS

8. PLATEN TRAVEL TIMES AND RELATED INFORMATION
9. DATA ON STERED MIRRCR
10. CALIBRATION PROCEDURE FOUR CPL 15,16,28 FOOTAGE
11. FILM HANDLING, MONITORING~ SCHEMATIC DIAGRAM
12, FILM COAST AND SELONDS 7O FILL LOOPER
13. TAKE UP VELOCITY VS. SPOOL LGAD

14, FILM WEIGHT GRAPH
15, LINK-CHANNEL-PIN ASSIGNMENTS
16, C/P OPERATING CURRENT PROFILE
BLANK PAGES (2]}

CALIBRATION CURVES AND DIGITAL PRINTOUTS

1. CPL POINTS 1-35
2. BBT 3, BBT 4

NOTE— PARAGRAPHS ONE THROUGH SEVEN
OF PERTINENT FALTS AND FIGURES
CONTAIN STL SOFTWARE INPUTS
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LIST OF PERTINENT FACTS AND FIGURES FROM C/P
FM-39

1. CRAB POSITION TRANSITION TIMES

A} BETWEEN ADJACENT POSITIONS
B) BETWEEN EXTREME POSITIONS

Approved for RARGASSII550 1/30 cos098940

2. STEREQ POSIVION TRANSITION

A) BETWEEN ADJACENTY POSITIONS
B) BETWEEN EXTREME POSITIONS

3.

NOMINAL DEG.

0.0
0.0

[
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CPL 14 MEASURED CRAB ANGLE

EXPECTED CPL 14

ouTPUT
VOLTS

0.520
0.520
0.520
1.040
1.040
1.040
1.040
1.620
1.620
1.620
1.620
2-180
2180
2.180
2.180
2.740
2.740
2. 740
2.740

PERCENT
FULL SCALE

10.40
10.40
,10.40
20.80
20.80
20.80
20.80
3240
32.40
32.40
32.40
43.60
43.60
43.60
43.60
54«80
54.80
54.80
54.80

TIMES

R-008139-KH
PAGE 3
LOGROOK
CPL 14
SEC. CHANGE IN
AVG. AVGe DELTA PERCENT
TIME VOLTS FULL SCALE
0.80 0,563 11.26
6.50 4,050 B1.00
cpPL 13
SELC, CHANGE IN
AVG. AVG. DELTA PERCENT
TIME VOLTS FULL SCALE
1.40 1.950 39.00
2.80 3.950 79.00
POSITIONS
MEASURED DIRECTION
ANGLE DEG. APPRDACHING
-0.012 START o
-0.011 DECREASING - FROM
-0.011 DECREASING -~ FROM
-0.460 INCREASING — FROM
~0.460 INCREASING — FROM
-0.514 DECREASING — FROM
-0.514 DECREASING - FROM
-0.958 INCREASING — FROM
-0.958 INCREASING ~ FROM
-1.017 DECREASING — FROM
-1.017 DECREASING — FROM
-1.449 INCREASING — FROM
~1.4%449 INCREASING — FROM
-1.515 DECREASING ~ FROM
~1.515 DECREASING — FROM
~1.951 - INCREASING — FROM
-1.951 INCREASING ~ FROM
-2.010 DECREASING -~ FROM
~2.010 DECREASING ~ FROM

. .. Approved for Rérakas 2l 1/30 C05098940 __

0.0

BN e et NG G s O e et 5 ) et e
¢ & ® © & ¥ & e ¥ 8 & e o6 &
MUunmoOoo oD uooo



€05098940 Approved for FeE@FS5%1/30 cos098940

R-008139~KH
PAGE 4
. 3. {CONT D)
EXPECTED CPL 14
ouTPUT PERCENT MEASURED DIRECTION
NOMINAL DEG. VOLTS FULL SCALE ANGLE DEG. APPROALHING
25 3.300 66.00 ~-2.%438 INCREASING ~ FROM 1.5
225 3.300 66.00 ~2.438 : INCREASING ~ FROM 2.0
2.5 3.300 66400 -2.501 DECREASING ~ FROM 3.0
25 3.300 66,00 ~2.501 DECREASING — FROM 3.0
3.0 3.870 77.40 ~2+928 INCREASING — FROM 2.0
3.0 3.870 77.40 ~2.928 INCREASING —~ FROM 2.5
3.0 3.870 T77.40 ~2+991 DECREASING — FRDM 3.5
3.0 3.870 1740 -2.991 DECREASING — FROM 3.5
3.5 4.460 89.20 ~3.409 INCREASING ~ FROM 2.5
3.5 4.460 89,20 ~3.411 INCREASING ~ FROM 3.0
3.5 42460 89.20 =-3.411 INCREASING ~ FROM 3.0

CRAB POSITION AVERAGES

POSITION DEGREES
. 1 -0.0110
2 -0.4868
3 ~0.9880
4 -1.4820
5 ~1.9804 )
6 ~2.4693
7 ~-2.9598
8 ~3.4104

LEAST SQUARES STRAIGHT LINE FIT OF CRAB POSITION AVERAGES-
X{(N+1) = ~-0.01082 —-0.48932%N

CRAB ANGLE IN DEGREES

0’ 1.' oooo.-.'c7

WHERE — X
N

o

1 SIGMA STANDARD DEVIATION = 0.01477
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. % CPL 13 MEASURED STERED ANGLE POSITIONS
EXPECTED CPL 13
ouUTPUY PERCENT MEASURED DIRECTION
NCMINAL DEG. VOLTS FULL SCALE ANGLE DEG. APPROACHING
-7 1/2 0.510 10.20 ~7.375 START
- 7 1/2 0.510 10.20 -7.375 ) FROM O
- 7 172 0.510 10.20 ~7.375 FROM O
0 2.450 49.00 ~0.054 FROM — 7 172
0 2.450 49.00 ~0.054 FROM — 7 1/2
0 2450 49.00 0.011 FROM ¢ 7 172
O 2450 49.00 0.011 FROM # 7 172
+ 7 1/2 4.410 88.20 7.460 FROM - 7 1/2
+ 7 1/2 4,410 88.20 T+ 460 FROM O
*+ 7 172 4.410 88.20 7460 FROM ©
STERED POSITION AVERAGES
. POSITION DEGREES
1 ~T7.3746
3 7.4603

Note: All servo position and transition data measured with 28 volts buss voltage.

_ Approved for Réreakas 2ifima01/30 C05098940
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5e MEASURED MOTOR SPEED DRIVE VELOCITIES
MSD SERIAL ND. N844
CAMERA SERIAL NO. 505

NOTE - NOMINAL FILM SPEEDS ARE IN ONE (1) PERCENT INCREMENTS,
AS GIVEN BY THE FOLLOWING FORMULA-

VIN)=VI1)%1.01%%{N-1) WHERE - VIN)} = SPEED {IN/SEC)
FOR N = 112,30..--06“’?
AND V(1) = 2.4841
NOMINAL NOMINAL MEASURED FILM SPEED {FROM
SPEED STEP FREQUENCY FILM SPEED FREQUENCY MEASURED FREQUENCY)

NO. {CPS) { INCHES/SEC) {CPS) { INCHES/SEC)
1 290.92 2.4841 291.0 2.4828
2 253.83 2.5089 293.9 2.5076
3 296,77 2.5340 296.8 2.5323
. 4 299.73 2.5594 299,8 2.5579
5 302.73 2.5850 302.7 2.5826
6 305.76 2.6108 305.7 2.6082
7 308.81 2.6369 308.8 2.6347
8 311.90 2.6633 312.0 2.6620
9 315,02 2.6899 315.0 2.6876
10 318.17 2.7168 318.2 2.7149
11 321.35 2. 7440 321.4 2.7422
12 324,57 2.7714 324.7 2.7703
13 327.81 2.7991 327.8 2.7968
14 331.09 2.8271 331.0 2.8241
15 334.40 2.8554 334.4 2.8531
16 337.74 | 2.8839 337.7 2.8813
17 341.12 2.9127 341.2 2.9111
18 344.53 2.9419 3464,7 2.9410
19 347.97 2.9713 348,0 2.9691
20 351.45 3.0010 351.5 2.9990
21 354,97 3.0310 355.0 3.0289
22 358,52 3.0613 358.7 3.0604
23 362.10 3.0919 3562.1 3.0894%
24 365,72 A 3.1228  365.7 3.1202
25 369.38 3.1540 369.5 3.1526
26 373.07 3.1856 373.1 3.1833
27 376.80 3.2174 376.9 3.2157
28 380.57 3,2496 380.7 3.2481
29 384.38 3.2821 384.7 3.2823
. 30 388,22 3.3149 388.3 3.3130

o Approved for RérakasBmED1/30 C05098940
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. 5» {CONT D}
NOMINAL NDMINAL MEASURED FILM SPEED {(FROM
SPEED STEP FREQUENLY FILM SPEED FREQUENCY MEASURED FREQUENLY)

NO. {CPS5y {INCHES/SEC) {CPS) {INCHES/SEC)
31 392.10 3.3481 392.3 3.3471
32 396.02 3.3815 396.0 3.3787
33 399.98 3.4153 400.1 3.4137
34 403.98 34495 404.1 3.4478
35 408.02 3.4840 408.1 3.4819
36 412.10 3.5188 412.2 3.5169
37 416.22 3.5540 416.5 3.5536
38 420.38 3.5895 420.5 3.5877
33 424.58 3.6254 424.7 3.6235
40 428.83 3.6617 428.9 3.6594
41 433,12 3.6983 433.3 3.6969
42 437.45 3.7353 437.7 3.7345
43 441.82 3.7726 441.9 3.7703
44 445.24 3.8103 ’ 44645 3.8095
45 450.70 3.8484 450.9 3.8471
46 455,21 3.8869 455.5 3.8863
%7 459,76 3.9258 460.0 3.9247
. 48 464,386 3.9650 464.7 3.9648
49 469.00 4.0047 469.2 4,0032
50 473.69 400447 47401 4.0450
51 478.42 4.0852 478.8 4.0851
52 483.21 4,1260 483.6 4.1261
53 488.04 41673 488.4 4.1670
54 492.92 4. 2089 493 .4 4.2097
55 497.85 %2510 498.3 4.2515
56 502.83 442935 503.3 42942
57 507.85 4.3364 508.2 4.3360
58 $12.93 4,3798 513.4 4.3803
59 518.06 %e%236 518.5 4.4238
&0 523.24 4.4678 523.4 4.4656
61 528.47 4.5125 529.1 4.5143
62 533.75 4.,5576 534.3 4.5586
63 539,09 4.56032 539.7 426047
64 544,48 4.6692 545.1 4.6508

}
|
i
l
b
|
"~ Approved for RérakasolEad1/30 C05008940_
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6. SLIT DIMENSIONS AND RELATED INFORMATION
SHORT DIMENSION LONG DIMENSION

SLIT INCL. YAW SLITS NOT INCL. YAW SLITS
NO/POS NOMINAL - ACTUAL NOMINAL ACTUAL NOMINAL ACTUAL
i1 B 0.0085% 0.0086 8.718 8.7180 8.518 8.5180
2 C 0.0169 0.0170 8.718 B.7180 B.518 B.5180
3 D 0-0338 0.0339 B.718 B.T7180 8.518 B.5180

SLIT POSITION TRANSITION TIMES

FROM 10 TIME
POSITION POSITION SECONDS

. A B 1.90

B c 2.10
c D 2.10
D c 2.10
c 8 2.20
B A 2.10
A c 4.20
c A 4.00
A D 6.20
b D A 6.20

NOTE~ SLIT APERTURE PLATE SERIAL NUMBER 412 504

CAMERA SERIAL NUMBER 505

" Approved for Réralassifieed1/30 C05098940”
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SLIT APERTURE PLATE CONFIGURATION
S/N 50l AND S/N h12

CB20 1 CB21 | Pos, c
0 0 A BLANK
0 1 B . 0086
i ¢ [.0Ll70
1 1 D_1.0339 +X
24
o

Position A f

b . Minus Field Angle

[

~ =
/

Ground Test Slit

| 7 =
J |
— -
- T __I_/j | /£ S
Position B
Position € ———j
Position D

Approved for Reledselasgii®d/30 C05098940
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7. MISCELLANEOUS NOTES
A) FOCAL LENGTH = 76.90%5 INCHES

B) CAMERA START TRANSIENT - MAX 1.5 SECONDS FROM TURN ON
TO STEADY STATE

C) CALCULATED AVERAGE TIME TO EMPTY LOOPER AT 16.5 IN/SEC T/7U VEL.
1. CONTINUDUS STRIP MODE - 2.04 SECONDS {SPEED STEP 37)
2. HWITHOUT CAMERA RUNNING — 1.61 SECDONDS
{ONE LOOPER FULL
PLUS CDBAST)
D) DYNAMIC LOOPER CAPACITY = 26.37 INCHES

E} DISTANCE FROM FINE FILM QUANTITY SENSOR 7O SLIT APERTURE
IS 54 INCHES {(WITH TAKE-UP SIDE OF LOOPER EMPTY).

F} DISTANCE FROM FINE FILM QUANTITY SENSOR {SUPPLY) TD COARSE
FILM QUANTITY SENSOR [TAKE~UP) = 63.48 INCHES.

. G) AUTC FOCUS RANGE ON COMPOSITE FOCUS DEVIATION CURVE, DENOTES
THE RANGE OF READINGS OBTAINED WHEN THE FOCUS SYSTEM WAS
DRIVEN IN THE AUTOMATIC FOCUS MODE DURING ACCEPTANCE TESTING.
H) CHANNEL FREQUENCIES
10 — 5.4 KC
12 - 10.5 KC
14 - 22.0 KC
15 — 30.0 KC

I} RETICLE — 10.0 LINES/MM RULING.

==~ Approved for Rérakas2fmed1/30 C05098940-
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8. PLATEN TRAVEL TIMES

AND RELATED INFORMATION TIME (SEC) OPERATING VOLTS

A) FORWARD (STOP TO STOP) 78,0 - 7.0
REVERSE (STOP TO STOP) 79,0 27,0
FORWARD (SPTOP TO STOP) 62,0 32,5
REVERSE (STOP TO STOP) 63.0 ‘ 32,5
FORWARD (STOP TO STOP) 77.0 28,0
REVERSE (STOP TO STOP) 76.0 28,0

B) TOTAL PLATEN TRAVEL = 0,0192 IRCH

C) FORMARD
PLATEN TRAVEL RATE - 0,00031 IN/SEC AT 32,5 WOLTS
PLATEN TRAVEL RATE - 0,00025 IN/SEC AT 28,0 VOLTS
PLATEN TRAVEL RATE - 0,00025 IN/SEC at 27.0 VOLTS

REVERSE

. PLATEN TRAVEL RATE
PLATEN TRAVEL RATE

PLATEN TRAVEL RATE

0,00030 IN/SEC AT 32.5 VOLTS
0. 00025 IN/SEC AT 28,0 VOLTS
0.0002; IN/SEC AT 27,0 VOLTS

D) DEFINITION OF PLATEN TRAVEL DIRECTIOMS
PLUS = FCHWARD = AWAY FROM LENS = + Z DIRECTION - RTC 11-777
MINUS = REVERSE = TOWARDS LENS = - Z DIRECTION - RTC 12-888
9. DATA ON STEREO MIRROR (FROM WT,~BAL. REPGRT OF MAY 1k, 1964)
WEIGHT = 226,09 LBS,
MASS - T7.0271 SLUGS

MOMENT OF INERTIA - IYY = 4,0203 SLUG FT, SQUARED
YY = AXIS OF ROTATION

1
!
|
|

Approved for Rérakas26@x01/30 C05098940
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10. PROCEDURE FOR PLACING FOOTAGE SCALE ON CPL 15, 16, 28 CAL CURVES.

STEP 1. S = FOOTAGE QUANTITY IN THE FORWARD RECORD STORAGE AT
LAUNCH (FEET) :

STEP 2. € = INITIAL CPL ———— OUTPUT (PERCENT FULL SCALE). THIS
READING SHOULD BE TAKEN AFTER LAUNCH AND BEFORE C/P
IS COMMANDED TO OPERATE.

STEP 3. LABEL THE ABSCISSA EQUAL TO S AT FIRST INTERSECTION OF
C PERCENT WITH THE CAL CURVE.

STEP 4. LABEL ABSCISSA OF FIRST VERTICAL LINE ON CURVE EQUAL TO-

S +# 1016.00 + 308.60-17.775%({ 0.1283%Cxx2 FOR CPL 15
S + 45,12 + 5.1569 —-0.5007%( FOR CPL 16

S + 282.00 + 32.1908 —3.1496%( FOR CPL 28

STEP 5. LABEL THE ABSCISSA SCALE AT SUCCEEDING VERTICAL LINES,
1016.00 FEET HIGHER THAN ITS PREDECESSOR FOR CPL 15,
45,12 FEET HIGHER THAN ITS PREDECESSOR FOR CPL 16,
AND 282.00 FEET HIGHER THAN ITS PREDECESSOR FOR CPL 28.

" Approved for Rérakas B 1/30 C05098940
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. 11 FILM HANDLING AND MONITORING SYSTEM
SCHEMATIC DIAGRAM
ety 5. 3" I 5, 7% )‘;rg'f
(WITH TAKE-UP SIDE OF -

LOOPER EMPTY)

LOOPER
CPL 15 — _Z{_..T«..
/_ SENSOR f“ =7
FILM
’“! TAKE UP SIDE |

|
CPL 16, 28 ‘_J/////),fﬂ’: 1 -~<:iii:}~*

SENSORS A SUPPLY SIDE

e —
TAKE-UP T
.SPOOL LND SLIT
ON ORBIT
SUPPLY PIT
SPOOL REFERENCE P0TNT

FILM QUANTITY SENSORS:

CPL 15 - FILM TAKE-UP QUANTITY, COARSE  /REEL ROTATION
CPL 16 - FILM TAKE-UP ZUANTITY, FINE, (SUPPLY)
CPL 28 - FILM TAK®-UP QUANTITY, MEDIUM (SUPPLY)

NOTE: DIMENSIONS ON DIAGRAM REPRESENT FILM DISTANCES.

- Approved for Réralasgiiegd1/30 Q;o509894o
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@
12, FILM CUOAST AND SECONDS TO FILL LOOPER
CAMERA SERIAL NO. 505 * CALCULATED
! *TIME TG0 *TIME TO
| STEP NET COAST FILL LODPER STEP NET (DAST FILL LOOPER
é NGO . INCHES {SECS) NG. INCHES {SECS}
? i ~036 10.62 33 -0.11 T.73
2 -0.37 10.52 3% ~0.08 Ta65
3 ~0.38 10.42 35 -0.06 757
4 "0039 10.31 36 "’0:03 7050
é ~0+40 10.11 38 0.03 T35
7 ~0.%1 10.01 39 0.05 7.28
8 ~0a.41 9.91 40 0.08 T.21
9 ~0.41 9.81 41 0.11 713
i0 —0s41 F.71 42 C.14 7.06
. i1 -0.41 9.62 43 0.17 T.00
12 -0.41 9.52 44 0.20 6.92
13 -0s41 .43 45 0.23 5.86
14 ~0.41 9.34 46 0.26 6.79
15 —0.40 .24 47 0.29 6.72
17 —0.39 9.06 49 0.35 6.59
18 -0.38 8.97 50 0.38 6.52
1% -0.37 B.88 51 O.41 6.46
20 -0.36 8,79 52 0.43 6.39
21 -0.35 8.71 53 O-46 6.33
22 =033 8.62 5% 0.48 6.27
23 ~0.32 8.54% 55 0.50 6,20
24 -0«30 B8.45 56 0.53 6.1%
25 -0.29 8.37 57 054 6.08
26 -0.27 8.29 58 0.56 6.02
27 —0s25 8.20 ‘59 0.57 5.96
28 ~0e23 B.12 60 0.59 5.91
29 ~D.21 8.0% 61 0.60 5.8%
30 ~0e18 T.96 62 0.60 5.79
31 -~0.16 7.88 63 0.60 - 5.73
32 ~0s14% ' 7.81 64 0.60 5.67
NOTE - EQUATION FOR COAST AS A FUNCTION OF NOMINAL SPEED,
 WHERE- C NET COAST IN INCHES

0o

S NOMINAL FILM DRIVE SPEED (IN/SEC)

C = + 1.2347E 01 - 1.1630E OL{S) #+ 3.3864E 00({S5%%2)
- 3.,0720E~01(5%%3) + 0.0 (S*%4)

‘ STANDARD ERROR = 0.0256412

"~ Approved for Rérakassifiedd1/30 C05098940°
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i3. TAKE=-UP VELOCITY VERSUS SPOOL LOAD FOR 400-1486 T/U MOTOR
. SPOCL LOAD T/U0 VELOCITY SPOOL LOAD T/70 VELOCITY
{(FT.) {IN./SEC.) {FT.) {INJ/SEC.}
00.0 10.46 1550.0 17.48
50.0 10.91 1600.0 17.55
100.0 11.33 1650.0 17.61
150.0 11.73 1700.0 17.67
200.0 12.11 1750.0 17.72
250.0 12.48 1800.0 17.76
300.0 12.83 ' 1850.0 17.80
350.0 13.16 1900.0 17.83
400.0 13.48 1950.0 17.85
450.0 13.78 2000.0 17.87
500.0 14.06 2050.0 17.88
550.0 14.34 2100.0 17.89
600.0 14,59 2150.0 i7.898
650.0 14.84 2200.0 17.88
700.0 15.07 2250.0 17.86
150.0 15.29 2300.0 17.84
800.0 15.50 2350.0 17.82
850.0 i5.70 2400.0 17.78
900.0 15.88 2450.0 17.74
950.0 16.06 2500.0 17.69
1000.0 16.22 2550.0 17.64
. 050.0 16.38 2600.0 17.57
1100.0 16.53 2650.0 17.50
1150.0 16.66 2700.0 17.42
1200.0 16.79 2750.0 - 17.33
1250.0 16.91 2800.0 17.23
1300.0 17.03 2850.0 17.13
1350.0 17.13 2900.0 17.01
1400.0 17.23 2950.0 16.88
1450.0 17.32 3000.0 16.75

1500.0 17.40 3050.0 16.60
NOTE 1 — TEST RUN AT 28 VOLTS, 3.0 LBS. FILM TENSION, AND
ATMOSPHERIC PRESSURE.

NOTE 2 — EQUATION OF CURVE FOR TAKE-UP VELOCITY, AS A FUNCTION OF
SPOOL LOAD.

V = 10.463 + .OOQQSL - 4, 164L%%2E-06 + 1.006L%*3FE-09 ~ 1.303L%%4E-13
WHERE — V = T/U VELOCITY — IN./SEC.
L = SPOOL LOAD IN FEET |
NOTE 3 — APPROXIMATE CHANGE IN VELOCITY WITH CHANGE IN VOLTAGE IS

. 3/4 IN/SEC PER VYOLT

.

..... == Approved for ReRARS IO 1/30 CO5008940
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WEIGHT OF FILM VS. FILM
TAKE-UP QUANEITY

(340} FILM)
¢ . T1%
A
7
AV
50 e // -£.774
Vv yd

e~ v / S
'§. ) 7 /

ko | Vv -~
= 7 e
" /1 // -
8 e
] ~ “[Notes
a s _ - 1.| Lbs. |of film per|lineaf foot

30 // . = ,0173333

v
‘3’ » /‘ P - 2.| Spool Heigrt = 4} 87 Lbk.
H A7 3.| Kodak Colo} Revefsal Film, SP-121
8 20 A7 1 (.0L$22 Lbg. per|lineaf foot).
= e A L
3 4o | Kodak S50-362 Fi
g 7///‘ (.0L7333 per linear fopt)
o '. 7 ,// 5.| Kodak UTB lril}n, -380
L 10 /// (503108 per ar fopt)
/72
o]
£ /
yid
Z
O 1 [ I B &
q 500¢ 10g0* 1500 200! 2500 3000°
FILM |[TAKE-UP QUANTITY
R

Approved for Reledselasgdied/30 C05098940
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PAGE 17
‘l' 15. LINKy, CHANNEL, PIN ASSIGNMENTS
POWER
cPL NAME CH PIN SUPPLY
2 TAKE-UP CASSETTE FILM PATH TEMPERATURE 10-13,15-27 22
3 STEREO MIRROR DIFFERENTIAL TEMPERATURE ; 12 7 +-22
4 STERED MIRROR TEMPERATURE 10 5 +~22
5 LENS BARREL AFT END TEMPERATURE 10 & =22
6 45 DEG. MIRROR TEMPERATURE : 10 7 =22
7 COMPONENT SUPPORT TUBE —Y TEMPERATURE STATION 149 10 8 =22
8 COMPONENT SUPPORT TUBE —Y TEMPERATURE STATION 179 10 9  #=22
9 COMPONENT SUPPORT TUBE ~Y TEMPERATURE STATION 198 10 10 +-22
10 REFERENCE VOLTAGE POINT, 2.48 VOLTS D.C. 10 11 22
11 COMPONENT SUPPORT TUBE —2 TEMPERATURE STATION 179 15 23 22
12 SLIT POSITION 12 6 5
13 STEREO POSITION 14 19 5
14 CRAB POSITION 14 20 5
15 FILM TAKE-UP QUANTITY, COARSE, REEL ROTATION 12 i 22
16 FILM TAKE-UP QUANTITY, FINE, {SUPPLY) 12 2 5
17 LOOPER POSITION 14 21 5
18 FILM DRIVE ELECTRONICS OUTPUT 12 4 28
19 TAKE-UP MOTOR CURRENT 14 24 28
. 20 PLATEN POSITION (COARSE) 14 22 5
21 FOCUS OUTPUT 14 26  +=22
22 FOCUS FORWARD CHANNEL OUTPUT 14 27 +-22
23 FOCUS REVERSE CHANNEL OUTPUT 14 28  +-22
' 25 PORT OPEN TELLTALE ' 12 11 22%
26 ENVIRUONMENTAL SUPPLY 10-12,15-2 28
27 PLATEN POSITION (FINE) 14 23 5
28 FILM TAKE-UP QUANTITY, MEDIUM 15 26 5
29 AMPLIFIED DATA SIGNALS 12 3 28
33 POWER CONTROL MONITOR, STEREO SERVOD 12 8 28
34 POWER CONTROL MONITOR, CRAB SERVD 12 9 28
35 OPERATIONAL SUPPLY DUTPUT 12 10 28

NOTE — ALL POINTS ARE MONITORED ON LINKS 2 AND 3, LINK 2-R/T, LINK 3-P/8
CHANNEL 15 PDINTS ARE NOT AVAILABLE ON LINK 3~-P/8B

¥ ALSO REQUIRES 28 VOLTS ENVIRONMENTAL POWER

———ppproved for RérakasiliEd1/30 C05098940
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PAGE 18
16. ’ C/7P OPERATING CURRENT PROFILE
OPERATING SUPPLY
FUNCTION AMPERAGE
OPERATING POWER (C/P +25) 0.390
GAIN CONTROL POWER (FOCUS) 0.330
GAIN ADJUST MOTOR {PLATEN ADJUST) 0.051
SUPPLY SPOOL BRAKE TORQUE MOTOR 0.380
MOTOR SPEED DRIVE 1.060
TAKE UP MOTOR O.340
STEREDQ SERVO 0.710
CRAB SERVOD 0.610
SLIT POSITIONER 0.140
INSTRUMENTATION SUPPLY (FIVE VvOLT) 0.003
ENVIRONMENTAL SUPPLY {ALL HEATERS ON) 2.218

NOTE~ THE TOTAL OPERATING CURRENT FOR ANY MODE
OF OPERATION MAY BE CALCULATED BY ADDING
THE DESIRED COMBINATION OF INDIVIDUAL
FUNCTION CURRENTS LISTED ABOVE.

EUR

___Approved for Rérakas 26 1/30 C05098940
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PAGE 21
‘ CPL b, 6,7, 8 AND 9
TYPICAL TEMPHRATURH CURVE
SOURQE: C/P LOG [BOOK 1 c/% SERIAL NO. |39

3 160 m /
2 g Ndte: Tolerance of |at legst 15§
) 0 :Thould be allowed for TIH erro;
o)
p =
5 /
Py
2 |uo ™ y

EMPERATURE [°F)

Approved for ReRGIRSSIEED1/30 C05098940
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—e Q 3

5 N\

A \\ 43

[+9]

\

5 \

ed for TIH| ergor

Hote Tolﬁance of atlleast|I5% should be
all

CPL 2 AND 11
TYPICAL TEMPERATURE CURVE

C/B LOG HOOK
/

SOUR!

STI04

. i ' B
Approved for Rérakas 20m001/30 C05098940'
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/P SERIAL NUMBER FH-39
SOURCE - (/P LOG BOOK
CPL POINT PROBE DESIGNATION PROBE S/N
2 A-603 B&634
4 A-904 K223
é A-901 ‘ L814
7 A-905 9146
8 A~906 8511
9 A-907 2123
11 A-909 9132

_...Approved for Rérakas im0 1/30 C05098940....... v ...
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PAGE 24
FM—-39 CPL 2 2 OR 3-10-13
TAKE UP CASSETTE FILM PATH TEMPERATURE
DIGITAL LISTING OF CAL. CURVE
PERCENT DEGREES{F} PERCENTY DEGREESIF;
ig. 39.56 52 B4.22
20, 41.60 53 . ) 85.07
21, 43.58 5% 85.91
224 45.52 55, 86.73
23. 47.39 56 87.54
2%, 49,22 57 BB.33
25, 51.00 58. 89,12
26, 52.72 59, BR.90
27 54.40 60. 90.67
28a 56.03 61, 91.4%3
29, 57.61 62, 92.19
30. 59.15 63. I2x94
31. 60.65 6% 93,69
32, 62.11 65, G444
33. 63.52 66, §5.19
34. 64 .89 67 95.94
35. 66.23 68 V6. 69
36. £7.53 69. 9744
. 37. 68.79 70. 98420
3B. 70.01 7L. 98.956
39, T1l.21 12 99.73
40. 72.37 73. 100.51
41. 73.50 The 101.36
42, T4.60 75 162.10
43, 75.67 T6. 102,91
44, 76.71 11. 103.73
45, 77.73 78. 104.56
46. T78.72 79. 105.42
47a 19.69 80 106.28
48. 80.64 81. 107.17
49, 81.56 82. 108.07
50‘ 82.47 83: ’.{)gm‘)ﬁ
51. 83.35 84. 109.94%

NOTE — IF TEMPERATURE SHOULD EXCEED 90 DEGREES A TIME VS TEMPERATURE
RECORD SHOULD BE MAINTAINED TO PERMIT FILM KEEPING TIME
LIMITATION CALCULATION.
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FM—-39 CPL & 2 OR 3~10-5
STEREQC MIRROR TEMPERATURE
DIGITAL LISTING OF CAL. CURVE

PERCENT DEGREES {F) PERCENT DEGREES{F)
10. 59,80 56. Y026
11. 60.03 57. 70.48
12. 60.25 58. 70.71
13. 60.48 59. 70.9%
14. 60.71 60. 71.16
15. 60.9% ble 71.3%
16. 61.16 62 T1.62
17. 61.39 63. 71.85
18. 61.62 64. : 72,07
19. 61.85 65 72430
20. 62.07 660 72.53
21. 62.30 67- T2.76
22 62.53 68 72..98
23. 62.75 69. 73621
24 62.98 70. 7344
25. 63.21 T1. T3.67
26. 63.44 720 73,869
27. 63.66 73, T4e 12
. 28. 63.89 Téa 14235
29. 64.12 75, T4.57
30. 64435 76. T4 . 80
31. 64.57 77. 75.03
32. 64480 78. 75.26
33, 65.03 79. 7548
34, 65.26 80. 15,71
35, 65.48 81. 75.5%
36. 65.71 82. TH 1T
37. 65.94 83. 16,39
38. 66.16 84. T6.62
39. 66.39 85. 76,85
40. 66,62 86. TT.07
41. 66.85 87. 17,30
42, 67.07 88. 7753
43, 67.30 89. TT.76
44, 67.53 90. 77.98
45, 67.76 91. 78.21
46, } 67.98 92. TB 4%
47, b 68.21 93, TB.67
48. 68.44% 94, ' 78.89
49, 68,66 o 95, 19.12
50. 68,89 96« 79.3%
51. 69412 97. 79.58
52. 69.35 98. 79.80
53. 69.57 , 99. 80.03
‘ 54 ' 69,80 | 100. 80.26

55. 70.03 101. 80.48

_Approved for RérakasSifieb1/30 C05098940-
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FM-39 cPL 6 2 OR 3~i(-7
45 DEGREE MIRROR TEMPERATURE
DIGITAL LISTING OF CAL. CURVE
PERCENT DEGREES(F) PERCENT DEGREESIF]
10. ‘59'95 56 TO.49
il. 60.20 » 57. T0.71
12 60+ 44 58« T0.93
13. 50.69 59. 7i.19%
14. 60.93 " 60 T1.37
15, 61.17 61, Ti.59
16. 61.41 62. Ti.81
i7. 6165 63 72.03
18, 61.89 54, 12.25
19. 6213 65. 247
204 62436 66. 12.69
21. 62.60 687 T291%
22 62.83 68 ¥3.13
23, 63.07 69, 73.35
24, 63.30 70 73.57
25, 63.54 Tl. ¥3.79
26 63.77 T2- T4.01
27 64.00 73« 14.23
2Ba 64.23 T4 Ta46
. ] 29. 64446 75. T4.68
30. 64.69 16 7490
31. 64.92 T7» 5. 12
32. 65.15 78, 75.35
33. 65.37 79« 75.57
34, 65.60 80 T5. 88
35. 65.83 : 81, T 02
36 66,05 82 6. 25
37. e 56.28 . 83. T6ub'f
38. 66.50 B4 . 76,70
39. 66.73 85. T6.93
40. 66.95 86. T7.15
41. 6717 87. ’ 77.38
42 67.40 88. T7.61
43, 6T7.62 89, T7.8%
b4, 6784 90 78.07
454 68.D6 91. : 78.30
46 58.28 92. T8.54%
47 h 6B.51 93. T8.77
48, 68.73 9%. - 19.00
49, 658,95 95, T 2%
50, 69.17 96. 7947
51. 69,39 97. T9.71
52 69.61 98. 9. 5%
53a 6%9.83 99. 80.18
. 54. 70.05 ' 100. 8042

55. 1027 101. 80.866

e e A pproved for RERGIRSIIFERIAN1/30 C05098940= ==
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2

OR 3~10-8

COMPONENT SUPPORT TUBE —Y TEMPERATURE STATION 149
DIGITAL LISTING OF CAL. CURVE

Approved for RéRAMSIHEIED1/30 CO5098940.......-

FM-39 CPL 7
PERCENT DEGREES{F)
10. 59.75
11. 59.98
12. 60.22
13. 60445
14. 60.69
15. 60.92
16. 61.15
17. 61.39
18. 61.62
15. 61.85
20. 62.08
21. 62.31
22. 62.54
23. 62.77
24, 63.00
25. 63.23
26. 63.46
27. 63.69
28. 63.92
29. 64415
30. 64.37
31. 64.60
32, 64.83
33. 65. 05
34. 65.28
35. 65.50
36. 65.73
37. 65.95
39. 66.40
40. 66.63
41. 66485
42, 67.08
3. 67.30
44 67.52
45. 67.75
46. \ 67.97
47. © 68419
48. 6B.42
49. 68.64
50. 68.86
51. 69.08
52. 69.31
53. 69.53
54. 69.75
55. 69.97

PERCENT

56,
57.
58.
59.
60w
61.
62
63.
64"
55,
66
5"”
&8.
69.
T0.
l?l@
72.
74‘
75.
16
7.
78
79,
ﬁ{}v,
Bl.
82.
83,
84’
850
86
B7.
88.
89«
90.
9l.
92
93.
94«
95.
96,
97«
98.
99.
100
101.

DEGREES{¥F)

FUL 1Y
TO. 414
064
T0.86
71.08
T1.30
TL.82
Til.74
TL.97
T2.1%
Y243
TZ2a63
T2.8%
T3.07
73,30
T3.52
¥3.74%
T3.96
¥4=18
A TR 3}
?‘&f"wﬁﬂ
T4.85%
¥5.07
530
TELET
¥HT4H
T5.97
76,19
Thob2
THe64
7& @ gfﬁ
T7.0%
T7.31
Ti.54%
Tia7H
TTe99
78.22
T8.44%
T867
78.90
T9.12
T9.35
T9.58
79.81
80,04
80.27




C05098940 Approved for RAEESSH5%1/30 cos098940

R=-008139-KH
PAGE 28
FM—39 cPL 8 2 OR 3~10--9

COMPONENT SUPPORT TUBE —Y TEMPERATURE STATION 179
DIGITAL LISTING OF CAL. CURVE

PERCENT DEGREES{F) PERGENT DEGREFSIF)
10. 59. 84 58, 704
11. 50.10 57. T0.565
12. 60.35 58. 7086
13. 60.60 59. T1.08
14, 6085 60. 7130
15. 61.10 61 71,51
16. 61.35 62. 71,73
17. 61.59 63, T1.9%
18. 61.84 6% e T2.16
19. 62.08 65 12,38
20. 62.32 66 7260
21. 62.56 67 72.81
22. 62.80 684 T3.03
23. 63.04 59. L
24. 63.27 70. 3,47
25. 63.51 ' 71. 73,69
26. 63.74 72, 73.91
27« 63.98 3. T4.1%
28. 64.21 T4 Y4.35

. 29. 64 %4 75. T4.57
30. 64.67 76 T4, 79
31. 64.90 77. 75.01
32. 65.13 78. 75.23
33, 65.36 79. 18945
34, 65.59 B0 T5.68
35, 65.81 Ble 5. 60
36. 66.04 82. L PR
37. 66,26 83. Th. 35
38. 66.48 B4 76,58
39, 66.71 85. T16.80
40. 66.93 : B6. Tia0%
41. 67.15 87 1126
42 67.37 88. TTe49
43, 67.59 89. 71.72
44, 67.82 90. TE.95
45, 68.03 91. 78.18
46, 68.25 92. 78.42
47 ™ 68.47 93, 78465
48, 68.69 94, 78.89
49, 68.91 95, 79.13
50. 69.13 96, 1936
51. 69.35 97. T9.60
52. 69.56 98. 79.8%
53, 69.78 99, 80.08

‘ 54, 70.00 100. 80.33
55, 70.21 101. B80.57

~Approved for Rérakasodmd1/30 C05098940-+ . .
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FM—39 CPL 9 & OR 3-~iu-10
COMPONENT SUPPORT TUBE —Y TEMPERATURE STATION 1938
DIGITAL LISTING OF CAL. CURVE

PSRCENT DEGREES(F) PERCENT DEGREES{F)
10. 59.64 56. V0. 069
11. 59,88 57. 70,31
12. 60.11 58, 70.53
13. 60.35 59, 70.76
14. 60.59 60. 70.98
15. 60.82 61, 71,20
16. 61.06 62. Tlu42
17. 61029 630 7‘198‘5‘%
18. 61.52 b4, 71, 86
19. 61.76 65, 72,09
20. 61.99 664 ¥2.51
21. 62.22 67. 12.5%
22. 62445 68 72, T
23. 62.68 £9. V2. 98
24, 62.91 70. 13,70
25. 63.14% 71. 7342
26. 63.37 72. 13.64
27. 63.60 73. 13.87

. 28. 63.83 Té, T4, 09
29. 64.05 75. V4372
30. 64.28 760 V4. 54
31. 64.51 170 Tho7é
32, 64.73 18. T4, 99
33, 6496 79 5,21
34, 65.19 80 TE LA
35, 6541 81 15, 66
36. 65. 6% 82, V5. 89
37. 65. 86 : 83@ ?{5"» i?
38. 66+ 09 84, 76034
39, 66.31 85. 16.57
40. 66.53 86 6« 80
41. 66,76 87. T7.03
42, 66.98 88. 17.26
43, 67.20 89. 7749
44, 67.43 90. TTeT2
45. 67.65 91. 77.95
46, . 67.87 92, 76.18
47, . 68.09 93. 78441
48, 68.32 9% . 78.64
49, 68.5% 95, 78.87
50. 68.76 96. 79.10
51. £8.98 97. 19034
52, 69.20 98. 79.57
53, 69.43 99. 79.81

. 54, 69.65 100. 80.04

55, 69.87 101. 80.28

—~Approved for Rérakas6mi1/30 C05098940
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FM—39 cPL 11 2 OR 3-15-23

COMPONENT SUPPORT TUBE -1 TEMPERATURE STATION 179
DIGITAL LISTING OF CAL. CURVE

PERCENT DEGREESI(F)} PERCENT DEGREES({F}
19. 39,40 524 86+ 26
20, 41.15 53, ° 87.32
21, 42.89 54. 88.36
22. 44,60 55 89,38
23, 46.29 56. 9038
24 47.96 57« Q1l.36
25. 49.62 58. 92.32
264 51.25 59. 93.26
27 52.85 60. 94,17
28, 54.%4%4 61, 95.07
29a 56.01 62, 95.94%
30. 5756 63. 96.80
31. 59.08 64, G763
32. 60.58 65, 98.4%
33. 62,07 66, 99.23
34, 63,53 67. 1006.00
35. 64,97 68. 100.75
36, 66.39 69. 101.48

. 37. 67.79 70, 102.18
38. 69,17 71, 102.87
39. 70.52 12 103.53
40, 71.86 13, 104.18
41. 73.18 T4 104.80
42, T4.47 75. 105.40
43, T5. 74 16. 105.98
L L 16.99 77« 106.54%
45, 78.23 78. 107.08
46. 79.44 79« 107.60
47 B0.63 80. 108.09
48B. 81.79 8l. 108.57
49, 82.94% B2, 109.02
50a 84.07 83. 109.46

51e 85.17 84. 109.87

- Approved for Rérakas 1m0 1/30 C05098940
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CPL 3 (GFE 1-3) (2,3-12-7)
STEREO MIRROR DIFFERENTIAL TEMPERATURE

SOURCE: C/P LOG BOOK C/B SERIAL NO. |39
5 {100 {3/
PROBE [FRONT) RT 9DP1 S/M 584 /U
PROBE (BACK)| RT 9p2 S/M 58B (m:mch SIDE) /
v L
4 § 80 /
4 Notes:
12 / 1. Toldrance lof at [Least *5% sHould He allowed fdr
3160 g ’ TLM |error,
g f; 2,! Limilts (A,B) indicated reprdsent the thgoretidal
S é valyes of [¢0,2°F whicH, if gxceedqd, may result
in ;fhotog:hphic degradation |(des goal).
we, |
2o )
B.~n-b----¢-p--w~»—-w—
:
A---...._-.,....--.-.---% ;
1§20 A i
/ t i
§
K< ] E < c%
¢ ho)
] Bk \
a . X ! P . ¥
-1 A D B +1 42 +3 g
TEMAERATURE DIFHERENTIAL (°F}

Approved for Reledselasgdied/30 C05098940
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FM—-39 CPL 3 2 OR 3~12-7
& STERED MIRROR DIFFERENTIAL TEMPERATURE
DIGITAL LISTING OF CAL. CURVE
PERCENT DEG{DELTA F) PERCENT DEGIDELTA £}

9. -1.03 55 1.01
10. -(0.99 56. L6
11l. ~0.94 57« i.10
12. ‘ ~0.90 58. Lois
13- "‘0&85 59. N 1.19
140 —'0081 &Ou 1:23
lsa '_0076 610 1'28
16, "'0-72 62 1032
}.?' “0167 63. 1@35?
18: "’0.63 64' ;.anii'l
19. ""0-59 65, 1@4?
20, -0.5% 66, 150
21. -0.50 67. 1.54
22. “'0045 680 .’;.5‘)
23, “'0041 693 1*5’83
2% -0.36 70 1+68
25 ‘-0.32 ?10 1:@?2
260 “'0028 720 }..T?
27. -0.23 73. 1.81
280 “'0.19 7‘!’- 1985
29 ~0.14 75. 1.90
‘ 30. ~0e 10 76¢ 1.3‘“‘0
311 ‘0-05 77# 1.«»'99
32. _'0.0}. T8« ’ 2053
33, 0.04 79 2.08
34, 0.08 80. 2:12
35, 0.12 8l. 2416
36a Ga17 B2 a2}
37« 0.21 83. 2a2B
38. 026 84« 2.30
39. C.30 85. £ae34
40, : D35 86, 2«39
41. 0.39 87. 2.%3
42, D43 88. . 2e4B
%43, 048 89 2+52
44, 0.52 0. 2a56
45, 0.57 91. el
46, 0.61 G2, 285
47 0.66 93. 2.7G
48. . 0.70 94, 2*?’5{?’
49. h 0.75 95. 2.79
50 079 96, 2.83
51 0.83 97. 287
52 0.88 98B. 2292
53. 0.92 99. 2.96
54, 0.97 100. 3.01

Approved for Rérakas20mh1/30 C05098940_ .. . . .
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PAGE 34
, FM-39 cPL 5 .2 OR 3=10-6
. LENS BARREL AFT END TEMPERATURE
DIGITAL LISTING OF CAL. CURVE

PERCENT DEGREES(F) PERCENT DEGREESIF)
10. 59.79 56. 70,28
11. 60.04 57. 10450
12. 60.28 58, 10,72
13. 60.52 59. T0.94
14' 60.76 6()0 N ?1016
15. 61.00 6le 71.38
16. 61.24 62. 71.60
17. 61.47 63. 71.83
18. 61.71 b4 . 12,05
19. 61.94 55. 72.07F
20. 62.18 66 . 7249
21. 62.41 67. 7271
22. 62.65 68. 72493
23, 62.88 69. 73415
24, 63.11 70. 13,37
254 63,34 71. 13,59
26. 63.57 72 T3.82
27. 63.80 73. T4.04
28. 64,03 T4. T4.26
29. 64426 T5. T4 .48
30. 6449 76. . T4, 71
31. 64.12 77. 74.93
. 32. 64.94 78. 75.15
33, 65.17 79. 75,38
34, 65.40 80. 15,60
35. 65.62 81. 75.83
36, 65.85 82. 76 0%
37. 66.07 83. Vw2l
38. 66430 84. Téabl
39. 66.52 85. 674
40. 66.74 86, 76,96
41, 66.97 87. 7719
42, 67.19 88 TT.42
43, 67.41 89. 7765
44, 67.63 90. 77.88
45, 67.86 91. 78.11
46, 68.08 g2. 78,34
47. 68.30 93. T8.58
48, 68.52 9%, 78.81
49. 68.74 95. 19.0%
50. - 68.96 96w 79.28
51. 69.18 97. 79.51
52. 69.40 98. 19.75
53, 69.62 99. 79.99
54, 69.84 100. 80.22
55, 7006 101. 80.46
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