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FORWARD

After completion of the Shuttle Upper Atmosphere Mass Spectrometer
(SUMS) certification and acceptance tests, Instrument valibration was per-
formed on SUMS flight unit number 1, P/N 3290600. Results of the calibration
and the as-run test procedures are presented herein.

Section 1 compiles general description and data. These include
output data description, engineering data conversion factors, tables and
curves and calibration on instrument gauges.

Sectfon 2 presents static calibration results. Instrument sensitive
versus external pressure for N2 and 02 were determined. Data from each scan

of calibration are provided in the data tapes. Typical data plots from N2
and 02 are provided. Sensitivity of SUMS at inlet for N2 and 02, and ratios
of 14/28 for nitrogen and 16/32 for oxygen are presented.

Section 3 presents dynamic calibration data. Nitrogen gas is admitted
to the SUMS inlet in a controlled pressure rise from a pressure of approximately

10'4 Torr to approximately 25 Torr. During the pressure rise the nitrogen 28
and 14 peaks are recorded. The response of the instrument from this test are
compared to the static calibration to determine the time response of the
instrument. Corrected ion current vs. time, plots of fraction of static
drops and tables of time, pressure, current, fractions and ratios of inlet
transducer to Baratron are provided.

Section 4 presents composition changes calibration results. Nitrogen
is admitted to the SUMS inlet in a controlled pressure rise. At given pressure
points, the gas composition is switched to a nitrogen/oxygen mixture. From
this tes, time response to the composition change is determined. Corrected
jon current vs. time and tables of time, pressure and current are provided.

The As-Run Procedures for static, dynamic and composition change
calibrations are included in Appendix A of this report. Also included is
the as-run test procedurs for calibration of molecular leaks for 02 and N2.

Data printouts and data tapes from each scan of calibration have
been forwarded to Mr. Roy Duckett of NASA/LaRC and are not included herein.
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) OEX/SUMS DATA FORMAT DETAILS

Prepared by:

Greg Robertson
Bendix Aerospace Operations

23 November 1981

Background

The OEX/SUMS instrument s built around a Viking/UAMS instrument. The 1
UAMS data output format is not directly compatible with the Shuttle PCM system. E
In order to interface UAMS with the PCM, it was necessary to change its serial
output format to a parallel format., This is all done within the SUMS instrument.

UAMS Data Format

The SUMS data format is easier to understand if the UAMS format is first
understood. The data comes from UAMS serially in 5 second minor frames. (See
_ Figure 1). The first 16 bits form the 1D or SYNC word. The next 12 efght bit
! words are UAMS Housekeeping words. (Not to be confused with SUMS Housekeeping
words which will be discussed later). The remainder of the 5 second frame is
made up of 432 nine bit science words.

—

) The 432 nine bit science words are of two types; high mass and low mass.
‘ There are 360 high mass and 72 Tow mass science words per 5 second minor frame.
Thus there are five times as many high mass words as low mass words. The low
mass words follow every fifth high mass word in the UAMS data format. The
first high mass word which has a low mess word following it is dependent upon
the interlacing frame number which 1s discussed below.

As mentioned above, the UAMS data comes out in the form of 5 second minor
frames. Four of these minor frames constitute a major frame. It js important
to note that each 5 second minor frame stands alone as a complete mass spectra,
The only difference, format wise, between adjacent 5 second minor frames is the 1
interlacing of the high and low wass science words. ;

The four different minor frame formats are referred to as frames #¥1, #2,
#3 or #4. Two bits in the first 8 bit UAMS Housekeeping word are used to
jdentify the frame number. {(See Table 1 for bit definitions),

The high mass/low mass interlacing is as follows. The first of the 432
science words 1s always a high mass word. For frame #1, the first low mass word
follows the first high mass word, and low mass words follow every fifth high nass
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word thereafter. For frame #2 the first low mass word follows the second high
mass word, and Tow mass words follow every fifth high mass word thereafter.
For frames #3 and #4 the first low mass word follows the third and fourth,
respectively, high mass words, and low mass words failow every fifth high

mass word thereafter. This interlacing §s 1)lustrated below wwhere “H"

si?n1f1es 2 9 bit high mass science word and "L" signifies a 9 bit low mass
sctence word,

frame #1 HLHHHHHLHHHHHLHH,,,
frame #2 HHLHHHHHLHHHHKHLH.,.
frame #3 HHHLHHHHEHLHHHHHL ...
frame #4 HHHHLHHHHHLHHHKHY...

Table 1 identifies and describes the format of the 12 eight bit UAMS

Housekeeping words., References to the SUMS or PCM data formats will be
discussed below.

SUMS Pata Format

The SUMS interfaces with the PCM consist of two 8 bit parallel digital
ports and 12 analog ports. SUMS is currently using PCM Format 3A. In this
format SUMS has continuous use of word slots 47 and 48 for the digital data.
The analog data uses word slot 49, the first 12 words deep in each data cycle.

Table 2 11sts the SUMS analog channels and their levels. The remainder

:f the SUMS Data Format discussion will deal only with the SUMS parailel digitat
ata.

The function of the SUMS digita) electronics is to convert the UAMS serial
data to 16 bit parallel words which the PCM can accept. Since the rate at which
the PCM can sample SUMS data is 2 function of the PCM data cycle width, it was
not practical to have a synchronous interface with UAMS. Therefore the interface

with UAMS is asynchronous and the PCM oversamples SUMS in order to capture all
the UAMS data.

SUMS outputs a 16 bit (2-8 bit) parallel word once every PCM mainframe,
This word is synchronous with the PCM clock. Its rate is the same as the PCM
minframe rate, (8 mseconds nominally).

The SUMS 16 bit words are of two types (see Figure 2). The first type 1s
the SUMS Data Word which contains the UAMS digital data. The SUMS Data Words
can be recognized by a zero in the MSB. The second type of word is the SUMS
Housekeeping word. The SUMS Housekeeping words have a one in the MSB.

The UAMS Data {s formatted {into 16 bit SUMS Data Words as follows:
(refer to Figures 1 and 2). The 16 bit UAMS ID/SYNC word 1s split into two
8 bit parts. Each 8 bit part is put into the low end of a 16 bit SUMS data word,

r—
et - — i e e e i Bl

R N U,
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- ) Each of the 12 B bit UAMS Housekeeping words are put into the low end of a

16 bit SUMS Data word. The 432 9 bit science words are also each put into the
low end of a 16 SUMS Data word., Therefore 1t requires a total of 446 16 bit
SUMS Data words to output a 5 second frame of UAMS data.

| H

Note again that all SUMS Data words are identified by a zerg in the MSB.
in addition, the two halves of the UAMS ID/SYNC word have bit © set to a one.
(See Figure 2). This bit uniquely identifies the two halves of the ID/SYNC
:ord for all SUMS digital data, Bits 10 through 14 of the SUMS Data Word are

on't cares.

The ID/SYNC word (in SUMS format) s @XXXXX1X111@1011 for the first half .
and @XXXXX1X10010000 for the second half. ‘ P\

At a PCM mainframe rate of 8 milliseconds it takes the PCM 3.57 seconds (which
{s less than 5 seconds) to collect 446 SUMS words. This illustrates the need
for the SUMS Housekeeping words. When the PCM is ready to read a word, SUMS
will send it a Data Word if one 1is available. If nut it sends a SUMS Housekeeping
¥og?. 3;he SUMS Housekeeping word contains 14 one bit status flags. (See
able 3).

e ey . .

-
“aa.

Figure 3 shows a typical SUMS Data Frame,
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Measurement Title ~ Range** Digital timits (Decimal)

1* Filament No., 1. eV, Frame No. o —

2  +15 VDC Supply 0-20 vDC 1/6 - 204

3 -15 VDC Supply =30 - 0 yDC 120 ~ 142

4 Ton Pump Voltage 0-5000 VOC 143 - 191

5 lon Source Temperature ~60~-300°F 029 -~ 120 F\.
6 Electrometer Preamp Temp. -60-~190°F 076 ~ 195

7 +5 VDC Supply 0-10 vbC 115 .+ i

8 A/D Voltage Reference 0-~10 VDC 153 ~ 1/4

9 Total Emission Current 0-200 pA "\ - 141

10 Electron Collector Current 0-200 pA 092 - 134
11 Electron Acceleration Voltage 0-100 vDC 178 -~ 204
12. Ton Acceleration Voltage 0-200 VDC 026 ~ 046

®

L3

Ll

UAMS HOUSEKEEPING WORDS MEASUREMENTS LIST
prepared by: Greg Robertson, Bendix Aerospace
date: 2-9-81

revised: 3-23-82

This number is the arder in which the UAMS HOUSEKEEPING words follow the
UAMS ID/Sync word fn the PCM data format. That is, once the second half
of the UAMS ID word (=@29PH) is seen in the PCM data stream, then the .ext
SUMS Data Word (i.e., the next word with MSB = p) will be a 16 bit word

of which the lower 8 bits will be a UAMS HOUSEKEERING word. This word
will contain information about the status of the Filament Numpver, Elec-
tron lonizing Potential and the UAMS Intertacing Frame Number.

The next SUMS Data Word will contain the +15 VDC Supply voltage, and so on.
The UAMS Science Data follows the twelth UAMS HOUSEKZEPING word.

The ranges of all the UAMS HQOUSEKEEPING words, with the exception of 1, 5
and 6, are linear and represented hy an 8 bit number,

The first SUMS Data Word containing a UAMS HOUSEKEEPING word 1s coded as
follows (bit 15 = MSB)

BITS MEASUREMENT YALUE
7 and 6 m——— o
5 and 4 Filament in use 10 = #1; 91 = #2
3 and 2 Ioni2ing Potential 19 = 75 eV¥; P1 = 25 eV
1and O Interlacing frame # PR = #1; P1 = #2;
19 ~ #3; 11 = #4
15 - 8 ~—- PXXX XXXX

L
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SUMS HOUSEXEEPING WORDS BIT ASSIGNMENT
) prepared by: G. Robertson, Bendix Aerospace
date: 2-9-81 ]
revised: 3-23-82 b
BIT YALUE 1
NUMBER FUNCTION 7 , o= | 1=
15 always set to one for SUMS HOUSEKEEPING words _
!
14 Ion Pump Current Too High (0.x.) |
13 UAMS Ion Pump Power (ON) OFF 1
12 SUMS Instrument Power ON OFF 'b\_
1 Inlet Pressure (Too High) 0.K. :
19 Internal Pressure Too Low (0.K.) :
{
9 always set to zero for non-SUMS ID word
8 SUMS Program Error Ervor Detected (0.X.)
7 Processor Halt Halt (0.K.)
~) 6 SUMS Buffer Overflow Overflow Detected (0.K.)
i 5 Decode ID word found Searching for
ID word
4 UAMS Reset Operate Reset (Release Reset)
3 System Reset Operate Reset (Release Reset)
2 Protection Valve Command Open (Close)
1 Range Valve Command Open (Close)
q
9 Inlet valve Command Open (Close)
I

Parenthetical values are "on ground nominal".

SUMS Ion Pump Power On: SUMS HSK Word = DSFFH*
Power On: SUMS HSK Word = CSDFH**

SUMS Ion Pump & Inst.

*This number 1s constant once everything is initialized (msecs).
**This number is constant once UAMS data is locked on {msecs).
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ORIGINAL PAGE 13
; OF POOR QUALITY (—— PCM Format 3A word siots 47 & 48
[ [<= 16 bits—] 1D/SYNC (1st half)
S L SUMS HSK Word
;_ ID/SYNC (2nd half)
jont 1st UAMS HSK Word
= |
- SUMS HSK Word -
X SUMS HSK Word
2nd UAMS HSK Word ‘
5 seconds
+24 msec 9 ®
4
R ' b
) . l
12th UAMS KSK Word
» k
§ 1st UAMS Data Word
SUMS HSK Word !
[”' 2nd UAMS Data Word
1
: T
o
L
432nd UAMS Data Word
-

Note: The placement of the SUMS HSK words above is typical only. Actual i
placement is random and will vary from frame to frame. 1
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Table 4 suns PCH DATA TERPERATURE LOOKUP TABLE OF POOR QUALITY
THERMIBTOR  $~311-P-18-045 R13I7980 R2034000 C=3.05€8 OFFSET=D. 7707

0N A/D TEMPERATURE UNCERTAINTY fEm A-D TEMPERATURE  UNCERTAINTY
QuTPUT (DEC F) C+s~ DRC F) ouTPUTY kG F> C+r~ DEG F,

3 ~39.2 2.5
) -'.l’ ’-5 14 -.l’ 1.%
s .’,C‘ 3.4 14 -8.9 1.9
[ ] =36, 8 3.4 (14 ~0.8 1.9
7 -3%.7 3.3 49 8.4 1.9
] =34.8 2.3 ™ . 1.9
) =34.0 32 i¢! 1.) 1.9
] -33.2 2.1 72 1.8 1.9
11 -33.4 ’.l ?’ a-: ‘n,
12 ~31.6 3.0 T4 2.6 1.9
13 =38.9 3.0 4] 3.1 1.8
i4 =38.1 2.9 76 - 1.8
15 ~29.4 2.9 7 8 1.8
16 =28.6 2.9 78 4,4 1.8
1? -27.9 2.0 7 4.0 1.8
16 =-27. 2.0 [ L] 9.3 1.8
1% 28,9 2.8 L 2! . 1.8
20 -2%5.8 2.7 82 6.1 1.0
21 =-25.% 2.7 | L] 6.6 1.8
22 24,5 2.7 e ?.0 1.8
23 -23.8 2.6 8% 7.4 1.8
2 -23.2 2.6 L ] 7.0 1.8
23 =22.€ 2.6 L 4 8.3 1.8
26 -21.9 2.% " 0.7 1.8
z? -21.3 zl‘ [ 1] ’-I 1.8
2 -20.7 2.4 ”w .5 1.%
29 -20.1 2.4 + 2| 9.9 1.£
e -1%.% 2.4 b 10.4 1.6
N ~18.9 . 2.4 ’3 10,8 1.8
2 -18.3 2.3 L] 11.2 1.6
33 -17.7 2.3 »% 11.6 1.8
34 =17,1 2,2 % 12.8 1.8
b 4 =16.6€ 2.3 1 12.4 1.8
3‘ -“1' 313 % 12-. 1.8
- T4 «15.4 2.2 9% 13.3 1.9
30 ~14.9 2.2 100 13.7 1.8
» =-14.3 2.2 101 14,1 1.7
4 ~13,8 2.2 102 14.9% 1.7
4] =13.3 2.2 103 14.9 1.7
42 -12.? 2.2 104 19.3 1.?
43 -12.2 2.1 10% 18.7 1.7
44 =11.7? 2.1 J0é 16.1 1.€
45 =11.1 2.1 187 1€6.3 1.8
46 =10.6 2.1 19¢ 16.9 1.7
- 47 =10.1 2.1 19% 17.4 1.7
48 =9.4 2.1 110 17.0 1.7
49 -9.1 !-l 111 18.2 lc?
-1 8.6 zcl 112 18.6 1.7
-3 ~8.1 2.0 113 1%9.0 1.7
52 7.6 2.0 ite 1.4 1.2
3 -7.1 &.0 118 19.¢ 1-;
54 "‘-‘ 2.0 11€ 20.2 1.7
55 -‘ll ao' 117 ZG.S 1.7
-1 -N 2.0 118 2.9 1.7
8 5.2 2.0 119 2]1.4 1.7
-1 4,7 2-0 120 21.¢ 1.7
-1 -4,2 2.0 121 RL.2 l-:
(1] -3.7 1.9 122 22.46 1.
41 ~3.3 1.9 123 23.0 1.7
2 ~2.8 1.9 124 22.4 1.7
63 =-2.3 1.9 128 23.8 1.7
&4 -1.9 1.9 126 24.3 1,7
[ -] -1.4 1.9 127 24.7 1.7
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| OF POOR QUALITY
I
| \ PCrt A'D TEMPERATURE UNCERTAINTY  PCH A D TENPERATURE  UNCERTAINTY
| - outPUT ofc 1) (er- MG K ouTrPUT (DEG F» Cer= DEC I)
! 12¢ 25.1 1.? 13| 52,3 1.9
130 5.9 1.7 193 3.3 1.9
¥ 2.2 1.° 194 82.0 1.9
132 26.? 1.7 19% 84.3 1.9
134 22.9 1.7 197 8%, 3 2.0
! 3% 27.9 1.7 19 g%, ¢ 2.0
I l" ’.0’ ‘n? "’ 5‘- R..
. 13? 2.7 1.7 200 26.8 2.0
. 136 29.1 1.? 201 ., 2.8
\ 139 2.9 1.7 202 .0 2.6
: 149 29.9 1.7 203 88,4 2.8
141 0.4 1.8 204 X 2.0 .
i 142 2.8 1.8 2 9.4 2.1
142 3.2 1.9 206 g9.9 2.1
144 31.6 1.8 T .5 2.1
l 148 32,0 1.7 208 61.8 2.4
146 32.4 1.7 209 61.% 2.1
147 2.0 1.? 210 62.1 2.4
148 33.) 1.? 211 6€2.6 2.8
149 .7 1.7 212 63.2 2.2
150 3¢.4 :.? 213 62.0 2.2
151 34.% 1.? 214 $4.3 2.2
19; 2.9 1.? 218 64,9 2.2
183 5.3 1.7 216 €5.% 2.2
| 154 5.8 1.7 217 6.0 2.2
155 %.2 1.7 210 €6.6 2.2
18€ 3.6 3.7 218 6.2 2.3
187 7.0 1.7 220 T8 2.2
196 7.8 1.7 221 66.4 2.2
184 37.9 1.7 28 €8, 0 2.2
166 3.2 1.7 FH £%.6 2.3
: 161 2.7 1.7 224 7.2 2.2
162 19.2 1.7 22 78,9 2.4
163 .6 1.7 22s 71.4 2.4
; 164 a0.0 1.7 227 ?2.1 2.4
16% 4.5 1.7 228 72.7 2.4
166 40.9 1.7 229 73.4 2.8
167 41.3 1.6 230 74.0 2.%
16€ 4.0 1.8 231 74,7 2.5
169 42.2 1.8 232 ?5.) 2.5
170 2.7 1.8 213 6.8 2.5
171 43.1 1.8 234 76" 2.6
172 43.% 1.9 225 ?7.4 2.¢€
173 4.0 1.0 236 ?6.1 2.6
174 4.4 1.8 " 6.6 2.0
175 44.9 1.9 20 5.5 2.7
176 4.3 5.0 23 80.2 2.7
" 4.0 1.8 240 00. 9 2.7
‘?. “.2 ‘I. 2" .’o‘ 2;‘
179 4.7 1.8 242 02.4 2.4
180 4r.2 1.8 242 ENS 2.8
101 7.6 1.0 244 e:.9 2.9
102 as.1 1.0 24% ." 2.4
183 48.5 1.8 24¢ .. 2.4
104 49,9 1.9 247 $6.3 2.0
TH 4.5 1.9 245 67,1 3.0
10é 49,9 1.9 24t T.e 3.1
Tt 8.4 1.9 2% 0. & 31
180 5.9 1.9 2 0. ¢ 2.2
16 8.4 1.9 2% 00, -
190 $1.9 1.9 2% o1.4 M2

PRI PRSI ST > TIPS
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UAMS HOUSE KEEPING MONITORS

TOTERRRTET
—

? : 1. +15 Volt Supply -V, Where DIG,. 1s the digital output
. Vis = 20% D16, for +15 volt supply.
f 285
2. -15 Volt Supply V ;g
Vg5 = 0.118 * DIG_;5 -~ 0.1574 * DIG;g
Where DIG_15 {s digital output of -15 Volt supply

DIG 15 is digital output of 15 Volt supply {

3. Ilon Pump Yoltage
1p ™ 19.8x 1P volts
; 4. lon Source Temperature
! See calibration curve

; . 'Pre Amp Temperature
| Tee calibration curve ‘

6. +5H Volt Sug?]g
\05 s 10 » 5 c v i
RRETT Volts AL PAGE ¥ ;

OR\G\NO o QU ALITY.

A/D Reference Voltage W PO
VA/D = 16 » DIGy i
——ﬁg*—'—l“ Volts

Emission Current ;
I =100 OIG, ,p ;

126
9. Collector Current i
I, 2100 » DIG,

10. Electron Voltage
veV ~ 75 » DIGeV Near 75 eV
—180
Vev = 25 » DIGev
70

A e St i i e B oo Foe Ll ke o L anicaliall. - o iolieal - S

N

T WTTRWTEEg T gy T T
~J

Near 25 eV 4

e e —— L A - b e L i3 AR




11.

Ion Accelerator Voltage

lon accelorator voltage 1s proportional to digital output
Nominal digital output is 39 .

Page 2 of 2
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SCIENCE DATA LOOK UP TABLE ORIGINAL PAGE I
OF POOR QUALITY

FILE 3

LIET OF ARRAY & ALL VALMEE = LE-1T AMFP:
coL 1 GEL 2 coL 3
ROH 1 2. PORADE+DN 2. JOO0RE+D] 3. BQRRPE+Q]
ROH 2 4,96000E+02 S 110RCE+QL 5. 2ER00E+AZ
ROWM 3 9. 92000E+82 1, 02000E+Q% 1.00000E~D>
ROK 4 1. 96R0Q0E+Q2 £.R400CE+Q 2, 11Q00E+03
ROW 9 3. 97R00E+0 4.0%000E+03 4. 21000E+03
ROW € 7.93000E+Q% 6. LBNOCE+D3 6. 4200RE+QE
ROW 7 1. 59000E+@4 1.6406RE+04 1.6R000E-04
ROW @ 3.17R00E+04 3, 270RE+04 2, 37Q00E +04
- ROH 9 €. JTADAE+Q4 6., 54000E+04 £. 74R00E+Q4
ROW 10 1. 2700DE+O% 1.3100CE+0% 1.35000E+0%
-1 ROW 11 2. 54000E+Q% 2.6200RE+DT 2.70R00E+0%
i’ ROW 12 8. 080RQE+0T T 230DRE+DT 5. 39Q000E+0%
ROMW 13 1, 02000E+0C 1, R5Q0CE+GE 1,06000E+DE
. ROW 14 2., 03000E+06 2.09000E+Q¢ 2. 1600QE+RE
co. % CoL ¢ coL 7
ROW 1 6. 90Q00E+D] 8. 40000E+Q) 9. 90008E+01
ROW & 5. STQO0E~02 S, TEROCE+QR S ETO00E+OL
‘ ROK 3 1.11000E+Q3 1. 14Q0RE+Q3 1. L7QUBE+3
: ROK 4 R.23000E+Q3 2.29000E+03 2 ISRROE+OZ
| ROW 5 4.4CQ00E+Q3 4,58000E+03 TROOOE+03
: —~ ROW 6 8. 91000E+Qx 9. 1600CE+R3 9.#00098*03
{ - ROW 7 1, 728000E+D4 1.820QCE+D4 1.E8Q0QE+Q4
; ! ROH B 3. SEO00E+04 3.6600CE+04 3. TERAQE+Q4
¢ ’ ROW 9 7. 13000E+04 T 3Z00CE+04 7 TERDVE+Q4
ROM 18 1, 42000E+0% 1. 4600CE+QY 1.50000E+0%
ROW 11 2. 85000E+0% 2. 9300RE+RT 2.21Q000E+03
ROW 12 5. 720Q0E+0% 5. 6500CE+00 €.02000E+0%
ROW 13 1.14000E+QS 1.17Q0QE+0E §. 20020E+RE
ROH 14 2.26000E+28 2.3400QE+QE 2.41000E+08
coL 9 CoL 1@ coL 11
‘ ROK 1 1.3000BE+02 1.4Z00QE+Q2 1. 6000002
ROW 2 6. 1BPAQE+R2 6.330QCE+02 €. A30Q0E+D2
+ ROW 3 1.24000E+03 1.27200E+@2 1.30000E+03
. ROW 4 2. A7000E+03 2.33000E+02 2.59000E+02
RO 9 4. 94900E+R3 5.0700RE+02 S.19000E+03
ROH 6 9. 69000E+03 1,01008E+04 1.D4Q00E+04
i ROW 7 1.96000E+04 2. 02000E+04 2.08000E+Q4
ROW 8 3. 96000E+R4 4,0%002E+04 4, 15Q0DE+04
ROW 9 7.91000E+04 6. 1100RE+Q4 8. 300NAE~Q4
ROW 10 1. SBR00E+0% 1.62000E+0% 1.6ERDQAELOT
ROW 11 3. 1ER0VE+RY 3. 24000E+0% 3.32R00E0%
ROW 12 6. 33000E+07T 6. 4800CE+Q0 6, E4RNNE+DT
ROMW 12 1.27000E+0C 1.JG000E+QE 1.33000E+0c
ROW 14 2.330R0E+RE 2. 5700CE+0E 2.66000E+0¢

oL «

3000RE+21
AZDO0E+0Z

SSQ0DE+QT
11000E+0E
22000E+QE

coL &

» 14Q0RE+Q2
»QEOQQE+Q2
+2100RE+03
«4100BE+03
EZ000E+03
+E4000E+03
 9300AE+R4
3.§$¢90€+94

1
€
1
2
4
9
1

2. ATO0DE+0E

coL 12

+ TO00QE+02
+E400BE+Q2
. 32000E+03
. 6EQRRE+@3
. 310R0RE+03
+PE00RE+Q4
.IdﬁﬁBE+B4
2TORAE+Q4
2. SO000E+Q4
1. 7QRQQAE+QT
3.40000E+0'

.7 ﬂOOE*Oc
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2 0f 3

FILE &

LIST OF AREAY & ALL YALUES « JE-1% ANF
coL 13 CCL 14 coL 1% coL ¢
ROW } 1.9 1Q00E«DL 2., 0600RE+QL 2.21800E 0 2.3T00DE+0L
ROW 2 6, TIIONE2D 6. S40NCE+QL T 10200E+Q0 T 2200DE 0
ROW 3 1. 38000E+D 2 1. 3500RE+R2 L. AZODDE+D2 1 ATOORE+QL
ROW 4 2, P2000E+02 2. 7TA00VE«Q3 2. 04Q000K+02 £ A000DE+D2
ROW B 8. A3000E+02 8. 5000CE+02 S, EBMNDE#D? L AONQOE+0S
ROW 6 1, 09000 +04 1. I0QCE«Q4 1. JABONE+Q4 1. 16000E+Q0A
ROW 7 2. 1TA00E 204 2, 22000E+04 2.2T000E 04 2 A20DQE- 0
ROW 8 4, ASRQNE+D4 4, 44000E+Q4 4, S4Q00E e Q4 4, 6AD00E + 04
ROW 9 0. 69RRDE+04 2. R9000E+Q4 9. RERONE+Q 9, 28000E+Q4
ROW 10 L. T4R0O0E«QT 1, TBNRCEDT 1.82000E+0% 1. BEQUDE+QT
ROW 11 3. 48000E+Q% A, 500QE 0% 3. 6IVNQE QT 3. TIOME+QT
ROW 12 6. 9S000E+DS T LI0RE QT T.2VO00E+QT T AZ000E+QS
ROW 13 1. I9QV0E+OC 1. AZMME+BE 1. 450Q0E+RE 1. 4800QE+QC
ROW 14 2. 7BOOOE+De 2. A00CE+QE 2. 91000E+0¢ 2.9TA00EADC
coL 17 oL e CoOL 19 coL 20
! ROW 1§ 2.52000E+02 2.6TO0CE+Q2 2.82000E+02 2, 98000E+22
i ROW 2 P A0000E+2 7. 95000E+02 7. TLIOQDESQ2 T REODQE+QNS
i ROW 3 L ABQURE+DS 1o SIOQ0E«QR §S4QQUE#D 1, ST00OE A0
! ROW 4 2.9c6000E+Q5 3. 02000E+Q2 3, 08QQQE+Q 2 2 AA0NQE4DT
) ROW 5 8. 92000E+Q 3 6. R4000E+Q2 6. 1EAR0ED2 6. 29000E+R2
ROW € 1. 18Q0QE+04 1. 21000E+04 1. 2IQ00E+04 1, 26000€+04
ROW T 2. 2T00E +04 S AZ00CE+D4 2.47200E+Qw 2. S1000E+04
ROW & A, TARODE QA 4, 82000E+04 4, SI000E 04 5. 0200QE+ 00
ROW % 9. ATOONE+ 04 S.ETOORE 04 9, 8EQ00E + 4 1,01 A00E -0
ROW 10 1 B9000E % 1 92000 E+0% 1. ATONNESDT & O1ODRE Q%
ROW 11 b - TUWTU L T 3 RTOOLEOR 3. 93000E+08 4. 02000E+2%
: ROW 12 T OROONEAQT T TIQNLE+OT ?.B9QNNE+0T £.0%MQE+0T
! ROW 12 1. 52000E e 1.35000E+Q¢ 1. S8Q00E«0 1. 6100QE+08
E ROW 14 3. RADO0OE+Oe 3, 09MCE+Q6E 3. 16000E+00E 2. 220CGOE+DE
coL 21 CcL 22 coL 23 COL 24
ROW ) 3. 13000E+Q2 3. 2B00CE«Q2 T, AIRMNESQL JBWORE+OD
ROW 2 0. 100QE+D: A, J&OACE«Y2 B, 32000E -0 S.AT00NE+N
ROW 23 1.60000E«02 1+ 6300QE+O3 1, 66B00E+Q2 1. 69QQQE+Q3
RO 4 A, 20000E+Q2 3.27000E+03 3. 33BONE+03 3, 39000E 00
' ROW B K. A1000E+Q2 6. SFMREDS . ET00NE+DS 6, TTOQQE+RE
, ROW & 1. 28000E + 04 1.31000CE+04 1. 3230006 «04 1. A5000E+Q4
' ROW 7 2. 36Q00E~D4 2.61000E+04 2. 6600NE« 4 LTIO0QE Q4
RORK @ 8. 12000E +04 3. 22000E 04 . 3MAO0E 0 AL AZMODE 404
ROW % 1. Q2000E+00 1., Q4000E«07 1, QSRAGE+Q% 1, BEVONE « QT
ROW 18 2. 05000E+00 2. 8%00E+Q% 2.1 3000E 0% 24 TMRE QN
ROW 1} 4. 10000E+0% 4, 1B000E+DN 4, 26000E+0% 4, 24000+ 07
RO 12 8. SODONQE +Q% B.ASDNCE+QY 8. SJARRESDT B, ETONE QT
ROW 13 1. 64000E+0¢ L. ETOMRE+QE 1. TOQOVE e 1. TI000E+0
ROW 14 A, ZORONE +0e . 34000E 00 A, AL0N0EDe 3o ATODDE +0E
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FILE &
LIST OF ARFAY & ALL YALUEE « LE-~13 ANP:
: coL 2% oL 26 oL a¢ coL 2e
: 1 ROW 1 J. P4Q00E+AZ 3. 0900QE+DC 4. Q4000E D 4, 20000E+02
: ROMW 2 8. 62000E+02 8. 77Q0CE+Q2 B, 93R00E+00 9, QE00QE +02
ROW 3 1. P20D0E+D3 1.PO0GRCE+R2 1. 79000E-02 1.62000E+Q
! ROW 4 3. ATQQ0E+DY 3. 81200E~03 3. STR00E+OY 3. 6300Q0E+03
ROW = £. 90000E+02 7.0200RE+Q3 7. 14R00E+02 T 2600QE+02
RON € 1.36000E+04 1. 4000CE+R4 1.43000E+04 1, 45000E+04
ROW 7?7 2. 7CO0RE+Q4 2.8100CE+D4 2-0$000E+a4 2, 91000E+04
ROW 8 9.52000E+04 S«6Z00CE+D4 S, 71000E+04 T EI000E+04
ROW 9 1.18Q00E+0% 1. 1200CE+QN 1. 14000E+05 1. 1600RE+00 \\
] ROW 1O 2. 21000E+0% 2. 2000CE+Q% 2. 29000E+0% 2, A2000E+Q% 'R
ROW 11 4.41R00E+QY 4. 4%000E+05 4, 57000E+2% 4. E3000E+07
1 ROW 12 8.83000E+0% 8.980BCE+0T 9. 14820E+0% 9. 30000E+Q5%
ROMW 13 1, 77@00E+06 180002 E+Q€E 1.63000F+0C 1. 8EQ00QE+QE
ROW 14 . 53002E+0% 3.5900CE+0¢ 3.66R0QE+Q8 3. T2Q00E+06
i Lo 29 oL 30 coL 3 coL 3z
ROW 1 4, ATOQQE+DL 4. S000LE+03 4, ETQQDE+Q2 A B1A00E+R2
ROW 2 $.23000E+02 9.38000E+0Q2 9. SAONQE+02 3. €F000E+02
ROW 23 §.8%0008+02 1.8B00QE+03 1. 21000E+02 1, 94000E+03
RON 4 . ESRMEDY 2. 7500CE+D3 3. B1Q00E+03 3. BEQUQE+QT
Sy e ROW & 7.39Q00E+05 TSI E+RE T+E2RN0E+( D 7 PS00QE N
P ~) ROW & 1. 48000E+04 1. 300ARE+O4 1, 53000E«Q4 1. STO0DE+D4
' ROW 7 2, ATA0DE+04 2,0000CE+Q4 3. 0T000E+O4 3. 1000QE +04
. ROW 8 . 91000E+04 6.21000E+04 6. 1OR0VE +04 6. S000DE+Q4
ROW 9 1. 1BROGE+OT 1. 2000CE+Q3 1. 22000E+03 1.24000E+0%
ROW 10 2. 360008 +00 2.4000CE+0S 2. 44000E 95 2.4C000E+0%
ROW 11 4. ?73000E+Q% 4.BUQOCE+QD 4. BE0N0E+DD 4, 9EODRE+QT
12 9. ASQQ0E+QT 9.6100CE+00 9, PPO00E0% S, 92000E+05
ROW 13 1.89000E+Q¢ 1,9200CE+0E 1, 950006 +0¢ 1,92000E+0¢
ROW 14 3, PE00QE+OE 3. B400CE+QE 3. 91200E=RE 2, 97000E+0€

i ROH
|
1
|
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PALCISION

VACLIUN PRESSURE IFLOW

IHSTRUMENTS, IMC. C:-.?::D M ARREHENT £ CONTROL

O 22.24 THIRD AVENUE BUNLINGTON, MABSACHUSETTS 01802 TELEPHONE 817/272.025%  TELEX 840178
CALIBRATION RECORD SHEET

The following data was measured on the MKS Baratron Head identified by Type

and Serial Number. Calibration is performed using an MKS transfer standard that
has been calibrated with a CEC Air Dead-Weight Tester which is traceable to the

National Bureau of Standards.

CALIBRATION DATA

PRESSURE COMPUTED ACTUAL ERROR

STD. mmHg LINEAR D.C. OUTPUT (% MV)
— D.C. OUTPUT |
200000 __.0000_ .0000 0.0
.10521 1.0521 1.052! 0.0 _
121043 2,1043 _2.1052 _+0.9
31564 3,1564 __3asr +0.8
.42086 4.2086 4.2095 +0.9
52607 | ___5.2607 5,2636 +2.9
63128 6.3128 6.3157 +2.9
. 13650 7,3650 77 7.3680 +3.0
84170 8.417) 8.4209 +3.8
;94693 9.4693 9.4733 +4.0 )
1.05214 10.5214 10.5254 1 +5.0
Head Type  310BHS-1 Data By: BL
Ser, No. /9376~ / | 65;03 Checked By: E£
e Date: 1970
Indicator Type |Fow-LC Sys. Ck, :__9. #7
Ser, No, 193963

NOTES: 1. Tempé?ature reguiated units must be operated on regulated heat

approximately 2 hours before check or resetting calibration,

9. Bakeable Heads are calibrated at 25°C and Temp, Comp. pot set
at 500.

3, MKS DIGITAL READOUTS READ DIRECTLY IN PRESSURE,
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! [ / L PREIZIS ON
J N ) C:D VACUCH - PRESSURE FLOW
[_\ L\S INSTRUMENTS, INC, MEASUEMENT & CONTROL

C) 22.24 THIHD AVENUE AUALINGTON, MABSACHUSETTS 01803 TELEPHONE 817/2728255  TELEX 949378
CALIBRATION RECORD SHEET
The following data was measured on the MKS Baratron Head identified by Type and

Serial Number. Calibration 1s performed using an MKS transfer standard that has been
calibrated with a CEC Afr Dead-Weight Tester which is traceable to the Wational Bureay
of Standards.

CALIBRATION DATA

PRESSURE COMPUTED ACTUAL ERROR
$TD. mmig LINEAR D.C. QUTPUT A MY)
D.C. OUTPUT
. 000 ,0000 »0000 0.0
10,082 __1.0082 , l0082 | 0.0
20,164 ___ _ 2,064 | 2.0164 6.0
30,246 3.0246 3.0246 .
’ 40,328 | 4,038 4.0328 _ 0.0
- 50,410 5,0410 $.0401 _ ~0.9
60, 49 6.0491 | 6.0473 N ~1.8
70,573 7.0573 | 7.0573 0.0
80,138 8.0138 ] 8010 -2.8
90,479 ___9.0479 9,0851 2.8
100,819 10.0819 _ 10,0819 0.0
Head Type __ 310BHS-100 Data By: BL
ser. No. 29594~ £ (SSDY Checked By:  $4.
Date: 5-5-81
Indicator Type  /Z0HK(~(¢ Sys. Ck.i___ 7.8
Ser. No, /33~ 3

NOTES: 1. Temperature regulated units must be operated on regulated heat approximately
2 hours before check or resetting calibration.

2. Bakeable Heads are calibrated at 269C and Temp, Comp, pot set at 500,
3. MKS DIGITAL READOUTS READ DIRECTLY IN PRESSURE.
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SUNE DYHAMIC CAL TERATION

DATA TAFE FEFHHT
Z00 sevits)

OHMENTS 7¢ CHRARACTERS) %@ TYPE 1 SI2E SO
S e (& conns 4fe TYPE & SIZE 240
& IHLET F. WIUCEFR (NCLTE 450 TYFE &  S1ZE 240
% EBRRATRON PRESS. {TCRE sa TYPE & SIZE 24
4 SUNS HEK WORD (1€ 81T DECIMAL) 486 TYFE §  SIZE 248
5 LAMS HEK HORDS (& BIT DECIMALY 2680 TYFE 1 SIZE 24@ 12
§ AW 28 6 SAMFLES) (9 BIT DECIMAL) 1440 TvPE 1 SIZE 2400
2 AU 14 (€ SAMFLES> <% BIT DECIMAL) 144 TrFE I S1ZE 24%
& AU 28 (ZWD HIGHEST) (9 EIT DECINALY 248 TVPE 1 S1Z8 248
& AMU 14 C(EMD HIGHEST) % BIT DECIMAL) 240 TYFE 1 SIZE
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DATA COLLECTION TIMING OFFSETS FOR DYNAMIC CALIBRATION

General:

3-23-82

During the SUMS Dynamic Calibration various data is read and
stored on tape once every five seconds. One of the values
stored 1s the reading of the HP85 real time clock. This clock
is initially set to zero at the beginning of each calibration

run.

Since the HP85 is a serial machine, timing offsets arise

between the time the clock 1s read, and the time other data is
coliected. This paper describes these offsets,

Definitions:

Let Tn be the value read from the clock for a given five second
group of data. (The "Nth* group)

Note that the clock has an accuracy of + 1 msec (for
the duration of each run) and a resolution of 1 msec.
However, due to data tape space restrictions, Tp, as
recorded, is rounded off to the nearest 0.1 seconds.

Offset Values:

1)
2)
3)

4)
5)
6)

Clock Read = T, (to 0.1 sec resolution)
SUMS HSK Word = Tp.] + 1.023 seconds

SUMS Inlet Pressure Transducer = Tp + 1.100 seconds
~ time measured to "TRIGGER" ~command.

Baratron Pressure = T, + 1,118 seconds
Qutput Next Pressure = Ty + 2,130 seconds

Peak Data

For simplicity, assume that the time at which the

9 bit science word for a particular scan step number
emerges from SUMS, is the same time as which it

was sampled by the UAMS sensor. That 1is, ignare all
delays due to buffering of data by UAMS and SUMS, and
the uncertainties introduced due to the asynchronous
interface with the PCM. This should introduce an
error, conservatively estimated at no greater than
100 msec.

13
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Peak Data continued ...

Given the above, the time offset fcr a given scan
step number (SSN) 15

Tssn (SSN) = -[(226-SSN) » .01358] -,022 seconds

Assuming peak center scan step numbers of:

101 for AMU 28
215 for AMU 14

The offsets will be:

Teen (101) = ~1.7095 seconds (AMU 28)

Tgsn (215) = =0.1705 seconds (AMU 14)
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SUMS COMPOSITION CHANGE CHLIBRATIOH
DATA TAFPE FORMAT
(308 SERIES

COMMENTS (72 CHRRACTERZ> 58 TYPE
TIME CSECONDE X 24@ TWFE
IMLET F. WIUCEE CYOLTED 248 TYFE
BARATRON FREZS. CTQRED 248 TYFE

UANS HSK WORDIS ¢23 ¢16 BIT LECIMAL» 248 TYFE
AMUY 32 (& SAMFLES) "% BIT RDECIMALD Tel TYPE
AMY 32 ¢2MD HIGHEST» <9 EIT DECIMALD 126 TYWPE
AMU 28 (& SAMFLESY v% BIT DECIMALY ?ae TYFE
AMU 28 ¢@MD HIGHEST: <& &IT DECIMALD 126 TYPE
AMU 16 (& SAMPLES) ¢9 BIT RECINMALD 7eq TYPE
AN 16 ¢2ND HIGHEST) <9 BIT DECINAL) 128 TYFE
AMLY 14 ¢(E SAMFLES? (9 BIT DEQIMALY 726 TYFE
AHLU 14 (2HD HIGHEZT» 9 BIT DECIMALD 128 TYPE

ot 19
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Page 1 of 2

DATA COLLECTION TIMING OFFSETS FOR COMPOSITION CHANGE CALIBRATIOM
3-23-82

General:

During the SUMS Composition Change Calibration various data 1s read and

stored on tape once every five saconds. One of the values stored is the

reading of the HP85 real time clock. This clock is initially set to

zero at the beginning of each calibration run. Since the HPB5 is a

serial machine, timing offsets arise between the time the clock is read,

anG the time other d.ta 1s collected. This paper describes these y

offsets.

WP Tl T P AT T

Definitions:

i Let T be the value read from the clock for a given five second group C

] of data. (The "Nth" group)

Note that the clock has an accuracy of £ 1 msec (for the
duration of each run) and a resolution of 1 msec. However,
due to data tape space restrictions, Tn, as recorded, is
rounded off to the nearest 0.1 seconds.

e TR TR

‘ (””- Offset Values: |
o i
! 1) Clock Read = T, (to 0.1 sec resolution)

2)  SUMS Inlet Pressure Transducer = Tp + .052 seconds
- time measured to "TRIGGER" command.

% 3) Baratron Pressure = Tp + .10z seconds

4) Peak Data

For simplicity, assume that the tim
word for a perticular scan step num

the same time as which it was sampled by t §
is, ignore all delays due to buffering of data by UAMS and SUMS,
and the uncertainties introduced due to the asynchronous interface

with the PCM, This shouid introduce an error, conservatively
estimated at no greater than 100 msec.

t for a given scan step number

e at which the 9 bit science
ber emerges from SUMS, is :

Given the above, the time offse
(SSN) is:
Tesn (SSN) = ~[(222-SSN) * .0135] -.977 seconds

ORIGINAL PAGE I3
OF POOR QUALITY
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Peak Data continued ...

ORIGINAL PAGE 13
OF POOR QUALITY

Assuming peak center scan step numbers of:

80 for AMU 32
101 for AMU 28
194 for AMU 16
215 for AMU 14
The offsets will be:
Tssn (80) =
{(101) =
(194) =

(215) =

s$sNn

T
Tssn
T

ssn

-2.8940 second, (AMU 32)
~2.6105 second, (AMU 28)
~1.3550 second, (AMU 16)
-1.0715 second, (AMU 14)

Page 2 of 2
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ORIGINAL PAQE 13
1.0 PURPOSE OF POOR QUALITY

The purpose of this test 4s to determine the instrument sensitivity to
specific gases, the dynamic response of the inlet system and to determine
the time reqponse to gas composition changes at selected pre:sures.

2.0 ' scope i S {
¥ This procedure specifias the test methods, test equipment and data to
L be recorded to effect the calibration of the SUMS instrument.
3.0 APPLICABLE DOCUMENTS
3290635 Performance and Design Requirements Specification
sl TP2374339 Calibration Statfon Molecular Leak Test Procedure \
VT BSR 4400 Test Pian for SUMS.

4.0 PARTICIPANTS REQUIRED

Bendix Engineering Representative
Quality Engineering Representative (optional)
NASA Representative.
5.0 EQUIPMENT REQUIRED
»-f Catib. ¥ |
Part Number Serial Due ;
1tem Manufacturer or Model Qty No. Date
UAMS Test Set (Small) BxA 2373400 1 N/A N/A
Calfbration Stand BxA N/A 1 N/A N/A
| Nitrogen Matheson Research AR N/A N/A
Purity
Oxygen Matheson Research AR N/A N/A
. . Purity
Tes* Gas Unige.Carbide g0y N, AL LT
20% 05 (s-20-01) ;
MKS Baratron t7020¢C .
K MKS Inst. 210 1 V1020C y/p |
Pressure Gauge Wallace & FA160 1 Gbl23 N/A
0.1-20 mm Hq Tiernan
Pressure Gauge Wallace & FA160 1 64126 N/A
0-50 mm Hg Tiernam
. Pressure Gauge Wallace & FA160 1 Gl 5 N/A
' . 0-200 mm Hg Tiernan
Pressure Gauge Wallace & FA160 1 44(-"7 N/A
0-800 mm Hg Tiernan
/[ rne nenpix communications pivision| S£E | E0 T BRRVING NIVGER REV
AERQOSPACE SYSTEMS OPERATIONS _ _
ANN ARBDR, MICHIGAN SCALE WE IGHT SHEET 2
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e - rreen - e A .d




L s

el |

ALY LERRRLLON | L L RUA I S L

L PWLCTRRER WA AR IR

|

BsA MIB-2

ll' nt el R

N

R I— 11

ORIGINAL PAGE_:&"; Calib
L L]

OF POOR QUAL! Part Number Seric]l Due
1tem Manufacturer or Model Qty No. _ Date
fon Gauge Controller Warian 9711008 1 ‘,-’ﬂ"’ ll-26-81
(Plenum chamber) : -
Ton Gauge Controller Varian 971~1008 -t_- “1 3. N-26-8I
(Calibration chamber) 5
Ion Gauge Yarian 971-5008 1 ww- -~
(Plenum chamber)
Ion Gauge Varian 871-~5008 1 em- m—
(Calibration chamber)
Ton Pump Controller Varian 921-0066 1 Glell N/A
(Calibration station)
fon Pump Controller Varian 921-0062 1 e~ N/A
(Gas manifold system) ‘
Calculator He ~ 9830A 1 N/A N/A
Printer HP 9866A 1 N/A N/A
Calculator Plotter HP 9862A 1 N/A N/A
Cassette Memory HP 9865A 1 N/A N/A
SUMS GSE Interface Unit BxA N/A 1 N/A N/A
1 Torr Baratron Head MKS 310B8HS-~1 1 we- N/A ‘
100 Torr Baratron Head MKS 310BHS-100 1 ~-- N/A
Servo Yalve MKS 245 1 = N/A
Servo Valve Controller MKS 244A 1 === N/A
Range Multiplier MXS 170M-6C 1  ee- N/A
Digital Readout Unit MKS 170M-270 1 == N/A
Head Selector MKS 170M-34C 1 =~ N/A
Data Logger Fluke 2240C 1 me- -

Equivalent items may be sutstituted. These and any additional {tems
must be 1isted below prior to testing.

DVM Fivke BozzA | S5 4-/6-81,

Chavt Recorder HP 2994 | 266 N/A f
Flow Meters Uniown-Codnde Zo|-4336 2. ~—

—t—

)
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PROCEDURE

ORIGINAL PAGE 12

) . WARNING OF POOR QUALITY

Never turn on SUMS instrument power without
first vsrifying sensor pressure is less than

} T 3 x 109 Torr.

NOTES :

catibrated per TP2374339,

time
STATIC CALIBRATION

Jest Set-Up

6.1
6.1.1

in accordance with Figure 1.

6.1.1.3 Turn on Fluke data logger and
giving valid readings.

Higher pressures will reduce
filament Vife and may cause burnout. E

1. The amalysis of data required fn this TP is not a constraint
upon continuation of testing.

2. During this test 1t is required that the molecular leaks be
3. To insure that valid data is taken during this test; the printer,

strip chart recorder, oscilloscope,
at the direction of the test conductor.

and DVM may be used at any

.. 6.1.1.1 Verify that the SUMS instrument is mounted onto the calibration
) station, via the inlet simulator and that equipment is connected

6.1.1.2 Verify or connect thermocouples to each of the following four
areas. Also record channels on the Fluke data logger which
will record these temperatures.

Vacuum station near inlet simulator.
Channel number

SUMS inlet system tube near inlet
simulator.
Channel number

Calibration panel Targe leak.
Channel number

Calibration panel varfable volume
Channel number

Vacouw station. weav So/io 140
verify“:H thermocouples a{e ovi Cice,

"-':2‘ W'F

1

2

~—
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Y

\ with Figure 2. v

6.1.1.4 Verify or perform interconnection of SUMS and GSE in accordance -

6.1.1.5 Verify or turn ON the power for each Ion Gauge Controlhr.". v

6.1.2 SUMS and Inlet Simulator Pump Down L

6.1.2.1 Verify that the calibration chamber pressure 15 ¢ 1 x 10'6 torr, /
Record reading. - Torr
Verify or perform the following: 4 x 10" ¥

6.1.2.2 Using the_cryopump and lon Pump, pump down the inlet simulator to
<1 x 3077, Record reading from calibration chamber pressure gauge. / Torr
]

TE73400

39082

"‘l 4 - -

- ’s
?Eessui’e D2 PPD "‘j‘*ﬁ“*/ T To AfkS VAue A xienS
WAS gvacua7ed (VB4 Ciofen Vi «funy) |
\ 3290642 CARLES
'!1 wmj L |
JEOL Pl
am ssd T JE
mesT E&T ‘]__:_JJ__L..[IM _ T e—
—— | — ---—'.' JXop W6,

e’o #-mﬁ!ﬁ———[ﬁ"
Tiow “Tixr
T 3w
o . AT
' |
Figure 2 ~ Test Configuration '
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-
L 1Y

) Calfbration Statiem
Melecular 1aak Tont Precedure
for the Yiking UAMS

FOR REFEREMCE ONLY

HE BENDIX COMMUNICATIONS DIVISION] SIZE[CODE 1DENT NO.1GRANING NUMBER REV
AERDSPACE SYSTEMS OPERATIONS A| 07038 | Tr3zg0648 =

ANN ARBOR, MICHIGAN SCALE WEIGHT SHELT 7

- SR

ArA JOB-2




Yy

ORIGINAL PAGE 18

~ 6.1.2.3 Pump down 11quid helium pump. OF POOR QUALITY
|
-~ 6.1.2.4 Close off 1iquid helium pump.
6.1.2.5 Adjust the zero, span and full scale settings on the MKS baratrons
* and the MKS control valve.
6.1.3 Initial Test Equipment Adjustments
6.1.2.1 Set the clock source switch on the upper panel of the UAMS test
set to "CLK EXT".
6.1.3.2 Set the power configuration switch on the lower panel of the
UAMS test set to "SUMS"
6.1.3.3 Move the "Instrument" and "Test Set" power switches on the lower
pane} of the UAMS test set to the ON position.
6.1.3.4 Set the two power supplies in the lower panel of the UAMS test
sat to 28.0 V. This voltage may be measured at the terminals on
the front of each supply. Instrument
Ton Pump

6.1.3.6 Verify that the iniet system is connected to the SUMS electronics
package.

-«x 6.1.3.6 V-rify that the valve control select switch on the GSE I/F is

in the "GSE" position and that all valve switches are in the
"CLOSED" position.

WARNING

Never operate the valves unless the SUMS
instrument §s connected to a vacuum station.
Exposure of the mgss sensor to pressures in
excess of 1 x 10-° Torr may cause instrument
contamination and/or filament damage.

6.1.3.7 Turn on the GSE I/F unit power.

6.1.3.8 On the UAMS test set upper panel, push the number of frames
switch until "CNT" 1ights. Push the “RESET" button. Push
the STARV/DECODE switch to begin sending shift and enable pulses.

6.1.3.9 Record the GSE I/F hour meter readings. Power A 439¢ Bnrs
Power B {2 Yhrs

NREORKRK NN

o

N

Bad J41B-2
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I | OF POOR QUALITY
 2.1,3.10 Connect the test set to the calculator using the specfal HP cable. b/,,’
i
" 6.1.3.11  Verify the Plotter and Cassetie Memory are connacted to the ::

calculator.
t
6.1.3.12 Turn ON the Calculator, Printer, Plotter and Cassette Memory. v’

€.1.4 Cal{bration, Gensral Instructions
6.1.4.1 when a new gas is let into the gas-inlet sysiem the system first y H
must be evacuated per paragraph 6.6 of TP2374339. i

6.1.4.2 Whenever a gas is changed set the emission current of the plenum
lonization gauge below the orifice plate so that its reading agrees
with that of the fonization gauge in the calibration chamber. This
can be done when equilibrium is achieved anywhere in the indicated Y
range of 10-5 torr + 50% with both pumps shut off, the butterfly L/”’ 4
valve in the open position and the inlet valves closed. Vv

NOTE: Nowhere in this procedure is pressure to be determined
from fonization gauge readings. This step of the pro-
cedure is performed on1{ to permit determination of the
pressure ratio across the ca ibrated orifice so that
small corrections can be made to the more accurate
pressure determinations of this section. However,

jonization gauge readings may be used as 2 tool to +<

LA VL L R L L RS L SRR LRI R

b

achieve approximate pressure settings.

v
J

6.1.4.3 Chamber pres-cure is calculated according to the equation

@:!WJMA" wob

Ps 51 Te
Pc = ,
So {1 - %%) -T;-

where: Pc = chamber pressure, Torr

PG = Gauge Pressure of upstream gas, Torr
SL = Leak conductance in liters/sec. as determined per TP2374339
Ip = l-gauge reading in the plenum brlow orifice plate
Ic = Chamber I-gauge reading
So = Orifice conductance in iiters/sec.
Te = Chamber temperature in °K or °R
Ts » Displacement meter temperature in same units as T¢. r
4
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6.1.“‘4

values of So in 1{ters/sec. are tabulated below:

Small Orifice Large Orifice
Gas AMU ~40°F +77°F +100°F ~40°F  +77°F
28 8.842 10.00 10.21 44,17  49.95
32 8.271 9.354 9,551 41.32 46.72

+100°F
51.01
A7.71

At any other temperature, T(°F), the conductance can be calcultated

from the equation

5
s. 5. [ Lram.
T 77 536.4

where
sT = Orifice conductance at temperature T.
577 " Orifice conductance at 77°F {25°C)

Calibration chamber pressure stabilization. Before taking any
science data with the instrument, the pressure in the calibra-
tion chamber as determined by fts fonization gauge must have
been stable for at least 8 minutes.

ORIGINAL page
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Is.l.s Nitrogen Gas Calibration

The SUMS fnstrument will be calibrated over a pressure range from 1 x 10'6 torr
3 to 20 torr. In order to achieve this dynamic range, the SUMS {nstrument and
the calibration are opesated fn several configurations. For those pressures
at the tnlat of 1 x 10° tors and below the range valve on the SUMS instru-
meni §s open. Above 1 x 1072 torr the range walve §s closed. 1In order to
= protect the SUMS instrument the instrsment should never be exposed to an
'Ynlet pressure greater than 1.2 x 10-% with the range valve open. The,
calidbration system operates as a qyngg1c flow through system up to 10 ° torr.
For pressures up to and including 107" torr the system 1s pumped through the
$0 1/s orifice and the pressures are determined by the known calibpated leak
and coggections calculated from the 1on gauge readings. Above 10

torr to
3 ;210 torr, the system s pumped by the 10 /s orifice. From 103 torr to J
10°“ torr the calibrated leak §s no longer used, and the gas 1s admitted

via the MKS valve into the §nlet plenum which has been partially isolated
via the thrott ing valve, The pressure s measured !ia the 1 torr baratron
head. The fon pump 5 still operating. From 3 x 10°° torr to 20 torr the \
pressure is set staticly using the MKS valve, The fon pump 15 off and .
the pressure is read using the 1 torr and 100 torr baratrons as appropriate.
S.AYx10°° @ ¥5.5 Tovy

l G151 CRLIGRATE THE LAROE VIKIN IMLET LERK FIR NITROGEN PER o S.17x 076 @ #42 Tory
| P339, RECORD YALUE HERE S.lew oy mmsss (ave o% ¥#0Touwwrd

00 Towvw .
6152 CLOSE WALVE V32 g o)

6453 VERIFY OR EVRCURTE THE GRS IMLET SYSTEN PER PARAGRAPH 6.6 l//
OF TP2374239. WVERIFY THROTTLING VALVE AT SUMS PLENMUM IS OPEN 2.
v ORIGINAL PAGE IS ‘

6454 VERIFY THAT VALYE V1 15 NOW CLOSED. — OF POOR QUALITY

)

6155 VERIFY THAT THE REGULATOR AND VRLVES ON THE NITROGEN TAKK
HAVE BEEN PROFERLY FLUSHED WITH NITROGEN AND THRT THE OFS

SUPPLY LINE BETHEEN THE BLACK VALYE AHD THE CALIBRATION o
STAD INLET 15 NON EVACURTED. ~
G756 POST ION GRS PR PRACRFH 6.4.4.2 A V"I."e positions
o"..o P?Gv “+o -hxk'm,
6957 PUP THE CRLIGRATION CHAPBER DOWN TO A PRESSURE (= 2 X 10-8 _ .
d TORR  RECORD THE PRESSURE 6.7 x.f.e...a_m.m/ L vesidval dat,
£ol/sec o .
GLSS TURN ON THE *SUS 10N PUF PONER. w/ - V'Z;E"- V2 V5 v6,
v Jvea Vi, v‘l,\lll
€459 OPEN THE QS INLET, PRNGE AHD PROTECTION VR VES. il Va2, v ‘
64510 VERIFY THE INSTRWENT SENSOR INTERMAL PRESRRE IS LESS THRN Vs CLosed: VI vivy
R EAURL 70 4 X 19-5 TORR z V4, VIo, Y13, ViY, vyl
L] » /
61541 TURN ON THE "S5 INSTRUENT PONER”. ~ lavge ouilice
64512 VERIFY THAT THE NITROGEN STATIC CALIGRATION TRPE 1S INERTED - Vsed (Solik /s
IN THE HP9E30 CALOLATOR. =z
) THE BENDIX CORPORATION S126 [CODE IDENT NO, |[PRANING NUMBER REY
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_ ¥ ,

G513 WIT 30 MINTES NININN FOR THE INSTRUMENT 10K SOURCE
: i _ TENPERATURE TO STARILIZE. .( fﬂuuv oA a." 8;:0 Hes
, " -
_; 6.L8 44 MECORD THE CALIBRATION CHAYEER M TIE OAS TMLET SYSTEN I-to-g2
o TEPPERATIRES USING THE FLUKE DATR LOGGER
§ T2 CALIBRATION OwrreeRr 2.Soes F T 273
) 1S ORS INMET SVSTEN 226G F -

64513 VERIFY THE SPECIAL CONDITIONS OF TRELE 6. 1 5 4 HAVE WEEN SET. _‘./ 15 €3.3

THE PROGRAN 1S INTERACTIVE B CERTAIN TO COMPLY MITH AL

£1.515 0N THE #P9930 TYPE LORD 0, DECUTE. FOLLOWED 8Y RN, EYEQVTE. /

| CAOWATOR REQUESTS THRUHOUT THE TESY. -~
| 61547 VERIFY THAT THE CHAPGRR FRESSURE M5 READ ON TIE INORE WS~
OEEN STABLE FOR AT LERST 8 NIMVIES, = |

64518 FILL IN THE REQUESTED DATA IN THRLE 6.4.5.1 A0 TRBLE 61.5.6
S THE FOLLOKING STEPS ARE PERFORMED.
ORIGINAL PAGE 13

PRESS CHFPECR PRESS WNECORD  DATA
CTORR) STREILIZED  ION PUP  TAKEN OF POOR QUALITY

RESIOUR.S v ..‘.._/ v |

§E CERTAIN NOT TO PROCEED UNTIL THE HP3638 HRS TAKEN DATR FOR 1
B0TH FULAMENTS. K

C ) GL549 VERIFY THRT VALVES ¥, V2, VB WL VI2 V2L AD V22 ARE OPEN

R v LU YRR R LA L U e BEANR L

KN

61520 CLOSE VLVE V10 RO FEIVE THE KNG (alveady closed)

6432 VERIFY OR QLOSE VALYES V2 W, V5, V13 AD V14,

€432 OO0 VMLEV

=
=
"
==
pmitog

61323 OPEN BLACK VRLYE AT NITROGEN TRMC

KRRIRK

CA3 M OPENVALVEW.

I T

64525 TRAKING DATR FOR A GIVEN PRESSURE POINT 1S A FOUR STEP PROCESS, i
THESES STEPS ARE: 1) SET THE PRESSURE, 2) WATCH THE CRLIBRATION

CHEDR 10N QURGE AD DO MOT
. FOR AT LERST @ MINUTES: 3) RECORD INSTRUMENT 10N PUPP CURRENT |

MONITOR VOLYAGE (RS READ FROM URMS TEST SET) IN TRBLE 6.4.5.6

SETTING A PRESSURE 1S ACCOMPLISHED BY SLOWLY OPENING VALVE 1
V2 UNTIL THE DESIRED PRESARE 1§ REACHED (N THE MALLACE & i

TIERFN QAGES,  THEN QLOSE VRLVES V3 M W D ALLOW AT
LEAST @ RINUTES AFTER THE PRESSURE ON THE JON GURCE HRS
STARILIZED.
THE BENDIX CORPORATION SI26|COSE IDENT NO. JDRAWING NUMBER REY 1
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Y

3 FILL IN THE REQUESTED DATA IN TABLE 6. 4.%.1 A5 THE FOLLOWING
STEPS ARE PERFORYED.

PRESS  SET PRESS CHAPBER PRESS  RECORD PATH
CTORR) POINT  STRBILIZD 10N PP TRKGEN

m_{,_‘?,‘/_?//_?

HHEN ALL DATA HRS BEEN TAKEN FIR THE FEOVE THREE PRESSIRE
POINTS PRICEED T0 THE NEXT STEP.

64526 VERIFY THRT THE CRYO PUMP 1S STILL COLD.

€45.27 REDUCE THE PRESSIRE UPSTREAR OF TIE LARGE VIKING LEAK BY
OPENING VRALVES ¥4 AND VL HHEN THE PRESSIRE ON THE WALLACE &
TIERWH GURGES HAS BEEN REDUCED 10 LESS THN 48 TORR
QLOSE VALVE ¥4 MD PROCEED.

61528 SNITCH IN THE SWALL ORIFICE (18 LITERS/SEC) AHD VERIFY TiE
SFECIAL CONDITIONS OF TRBLE 6.1.5.2

64529 CONTINE FOR THE MEXT THREE PRESRIRE POINTS RS LISTED
IN TRELE 6.4.5.2, SETTING THE PRESSURE AGAIK BY FIRST
. l\ OPENIMG YALVE W4, SLOWLY OPENING YALVE V3 TO 0BTAIN THE

L DESIRED PRESSURE, THEN CLOSING BOTH V3 AHD v4.  BE SURE
- 10 STRBILIZE THE PRESSURE PER PRRAGRAPH 6.1 4.4. MONITOR
TE 10N PUYP CURRENT D TURN THE INSTRUMENT POWER OFF IF
TE MONITOR EXCEEDS Sory. RECORD DATA IN TABLE 6492 AS
TIE FOLLOKING STEFS ARE PERFORMED:

PRESS  SET PRESS OWPPBER PRESS  FECORD PRTA
(TORR) POINT  STRBILIZED IONPUP  TREN

g o< 1o T
doomm 2 2 2

VALVE D 1TS CONTROLLER THE VALYE INPUT CONTROL IS SET UNTIL
TE %S DIGITAL READOUT SHONS TYE DESIRED PRESGRE. X
SFE T0 WAIT AT LERST 8 NINUTES FOR THE PRESSURE 10 STRBILIZE.
s‘-.._ﬁh MONITOR THE 10M PR CURRENT AMD TURK THE INSTRIZENT POMER
.0 OFF IF T MONITOR EXCEEDS Serty.  RECORD DRTA IN TRRLE
N €45385 THE FRLLOWING STEPS ARE PERFORTED:

valve V21 closed

d

v
v

ORIGINAL PAGE 1%
OF POOR QUALITY

N . .
Aller veaclimg e desived gvo,ssaa«,-cwﬂt e sevvo valve.
' \DIX ' ' : | ER REV
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LISTED IN TREAE 6.4.5.5 Y. dmen wawvally veopeued
GLSTS CONTINE FOR THE NEXT SEVEN PRESSURE POINTS RS LISTED and petsiovt’was
INTRRLE 6.4 5.5 THE PRESSURES ARE NOW SEY STRTIQLY veduced o Y.boowof
3 §Y IRHLRLLY CPENING THE PKS VRLVE UNTIL THE DESIRED amd olatr
N PRESGRE 1S (BTRINED RO THEN CLUSING TE WLVE  BE ath was
/ QRE T0 HALT © MINUTES FOR THE PRESSIRE TO STABILIZE. dnfeen,

A 4

r Bovatcon Weads weve ve-eved t;.f oHals ro&i‘yﬂn«M
pCisuvt was L5/ "B Toww pun d Hovalils

N MISS  SET PRESS CHYEER RESS  RECORD i w3 valve was optn.

aey  MIAT STRRILIZD IR PP TREN

AT o - /
‘wuan"mmmmmunmnﬁmmmmm /

_ LISTED IN TABLE 6.4 5.4, ' L do wit do at
"‘Lts 4""\#\&,

6457 CONTINE FOR THE NEXT THD PRESURE POINTS fi5 LISTED
IN TABLE 6.4.5.4. THE PRESSIRE 15 RAGAIN SET HITH THE K5 SERVD

VALVE AN 175 CONTROLLER  WOHITOR THE 10H PUYP CURRENT D TR sevwo valve e.cm"bol‘(-‘v

THE INSTRWENT POKER OFF 1F THE MONITOR EXCEEDS Seetv, RECORD leld leo g s
OATA IN TAELE 6.1.5 4 RS THE FOLLONING STEPS FRE PERFORIED 43
v,
gt pRESS SET PRESS CHWEER PRESS RECORD  DATA
H am  MINT STERILIZED  INPUP TRAN canee valve closed

v’ a/ ada@an vaﬂM wa s

>
N# Te-3 . Z —7/'/
‘ T R = = X vaised do 4 @x 0 ¥ Toyr,

/ Rawge valve was

61534 CLOS TE 1S INET VALVE A SET THE SPECIAL CONDITIONS

MITRMINM‘WWWMIM
POER OFF IF THE MONITOR EXCEEDS Sévty. RECORD
DATA IHMS.!.SJE"EFMIPGSTEPS&PWW:

PRESS  SET PRESS CWYEER PRESS FECORD DATA

,‘-.,o"“‘ QR POINT  STRRILIZD  IONPUP TR C eal 6
Xt Bue-2 s _7/-/ _7/-/ Low puwf (0 St
3 - = - |eP¥ o
ne-i .7/ _/ — T i 10 1iler /scc nvi-&ct uﬁ@d
| ol < - _Z‘Z_ .
3 ? _:4/  _ < \ow punf okl X Ms
w 2 = _z_; _‘wy/,  vatve tedt sliqutly open
o _( -/ — — <o sbbiliv-e pyess
i T2 pressuve
61526 CLOSE OFF NITROGEN SUPRLY. X
CL8T USING THE CYRUPWE, MEDUCE THE CRLIGRATION OHFPEER PRESSLRE / ORIGINAL PAGE IS
T0 5 MICRONS (R LESS. OF PQOR QUALITY
€538 TURN ON THE MRIN TON PUP 0 REDUCE PRESRRE TO 4 X 446 /
TORR QR LESS. L
THE BENDIX CORPORATION STZE|CODE VDENT NO. [ORAWING NUMBER L
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b ”w '

r €4539 OFEN TIE SIS RANGE WALVE
6454 RN THE SIS INSTRUENT POWER OFF.
BD OF WITROGEN CALIBRATION

]

€16  OXVGEN GRS CRUIBRATION

THE GXVREN CALIBRATION IS SINILER TO THE NITROCEN CALIERATION
EXCEPT THE 10N SOURCE PRESSURE SHOULD NOT EXCEED 2 X 18-5 TORR,
THIS PRESGURE 1S INDICRTED MHEN THE 10N PUPP CURRENT MONITOR

S READ ON THE UArS TEST SET EXCEEDS ABOUT 7 .

21439,  RECORD WALUE HERE.
(ave))

€152 QOSE WLVE VIR

6163 VERIFY OR EVACUATE THE ORS [NLET SYSTEM PER PRRAGRAPH 6.6
OF TPZI74339. VERIFY THROTTLING VALVE AT SuMS PLENI 1S OPEN

§£1.64 VERIFY THAT VALVE Vi 15 MOW CLOSED.

4165 VERIFY THRT THE REGULATOR AHD VALVES ON THE OXYGEN TRKK
HRVE BEEN PROPERLY FLUSHED WITH ORVGEN RN THAT THE ORS
SUPPLY LINE BETMEEN THE BLACK VALYVE AHD THE CRLIBRATION
STAD INLET IS NOW EVACURTED.

6166 OJUST 10N QUAGES PER PRRAGRAPH 6. 4.4.2

TORR.  RECORD THE PRESSURE.
6L 68 TURN ON THE *SUNS 10N PP PORER".
GLE9 OPEN THE SIS IMLET, RANGE AHD PROTECTION VALVES.

- 64690 VERIFY THE INSTRUPENT SENSOR INTERNAL PRESSURE 1S LESS THRM
OR EQUAL TO 4 X 445 TORR. '

64611 TURN ON NE *SUS INSTRUMENT PORER".

€ 1642 VERIFY THRT THE OXVGEN STATIC CRLIBRATION TAPE IS INSERTED
IN THE 1P3030 CRLCULATGR.

"y 67 MIP THE CALIGRATION CHRYBER DOWN TO A PRESSIRE v 2 X .
"@’? 6Mm

v

v
g

el
e

wecéssar

o 6.l é.!

o
P
_‘../

ORIGINAL PAGE (3
OF POOR QUALITY

6161 CALIGRATE THE LARGE VIKING Immmmm‘kﬁ - 435”4.9@43‘“.&”
@ 75t °F

.87 x:o""@ §¥5.0 Tevy

@ 75.3°F

wo aﬁjuﬁ%j

w/ g0 lidey /sec }

__/ set up pev {ﬂblt.

BrxA MIB-2 ‘
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N

\ o

€L 613 WRIT 20 KINJTES WINIMM FOR THE INSTRUMENT 10N SOURCE /

TENPERATIRE TO STRBILIZE —

€L 644 RECORD THE CALIBRATION CHAMEER WD THE ORS TNLET SVSTEM

TEPERATLRES USTNG THE FLIKE DATA LOGGER,
T4 CALIBRATION CHreer 2.5.5060 F
T13 GRS INET SYSTEN

£4643 VERIFY THE SPECIAL CONDITIONS OF TRELE 6.4 6.1 HAVE BEEN SET.
6.4.6.46 ON THE HP9G2D TYPE LORD . BXECUTE, FULLONED BY RN BXECUTE

CALOWATIR REQESTS THROUGHUT THE TEST. -

64617 VERIFY THAT THE CHAYEER PRESRURE A5 READ ON THE 10N GUAGE HAS

F
rd
THE PROGRAN 15 INTERRCTIVE  BE CERTAIN 10 COMPLY WITH ALL /

BEEN STRELE FOR AT LERST 8 MINUTES.

€.4.6.18 FILL IN THE REQUESTED DATA IN TRELE 6.4 6.4 WD TRRLE 6 1.6.5

64620 CLOSE VALVE Vid AD REMVE THE KNGB.
€4621 VERIFY OR QLOSE VALVES V2, W4, ¥9, VI3 AND Vi4,

RS THE FOLLOMING STEPS ARE PERFORMED.

PRESS OHIECR PRESS  RECORD DATA
(TORR) STRBILIZED  ION PUP  TRKEM

— s L

0E CERTRIN NOT T0 PROCEED UNTIL THE HP9B38 HAS TRKEN OATA FIR
BOTH FILRHENTS.

T 2.2
Ti¥ I95.9

ORIGINAL P

OF POOR

61619 VERIFY THAT VALVES V6, V7, V8, VLL V12, V21 AND V22 ARE OPEN. v

_(Cc‘ﬂdy Qlos'd)
..‘._/(. all alveaJ7 c,(oseals

6162 O0K WAVEWV o
61623 OPEN BLACK VALVE AT OXVGEN TRIK gl
61624 OPEN VALVE W, —‘-/

64625 TAKING DATA FOR A GIVEN PRESSURE POINT IS A FOUR STEP PROCESS.

THESES STEFS ARE. 1) SET THE PRESSIRE: 2) MATCH THE CRLIBRATION
CHYEER 10N QURGE AND DO MOT PROCEED UNTIL THE PRESSURE 1S STRBLE
FOR AT LEAST @ MINUTES: 3) RECORD INSTRUPENT ION PUYP QURRENT
PONITOR VOLTAGE (RS READ FROM URMS TEST SET) INTRRLE 6.4 6.3
4) LET THE P339 CALULATOR TAXE PATA FOR BOTH FILAMENTS

SETTING A PRESSURE 1S ACCOMPLISHED BY SLOMLY OPENING VALVE
V3 UNTIL THE DESIRED PRESSURE 1S REACHED ON THE WALLACE &
TIERWH GUAGES, THEN CLOSE VALVES V2 AND V4 A0 ALLOW AT
LERST & MINUTES AFTER THE PRESSURE ON THE 10N QUAGE MRS
STRBILIZED.

TIS B82.4

AGE V5
QUALITY

KK
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it . el . e i -

168

162

o
@

CLi6D

W

r Liét

FILL IN THE REQUESTED DATA W THRLE & 1 6.1 % THE FIRLONING ORIGINAL PRGE 13
STEPS ARE PERFORYED: OF POOR QUALITY

PRESS  SET PRESS CHAPECR PRESS  RECORD DATA
(T0RR> POINT  STRBILIZED  ION PUP

v <~

e

SHITOH IN THE SRLL ORIFICE (40 LITERS/SEC) MO VERIFY THE

- 4 & w'."r qussuve
as at /xro’¥ by
somall (o lfs) avifice im .

o
SPECIAL CONDITIONS OF TRALE 616 2 —

CONTINE FOR THE NEXT THO PRESSURE POINTS M5 LISTED

T TRELE 6.4 62, SETTING THE PRESIURE AGRIN BY FIRST

OPENING VALYE W4, SLOWLY OPENING VRLVE V3 TU OBTAIN THE

DESIRED PRESSUPE, THEN QLOSING BOTH V3 WD V¢ BE SURE

T0 STABILIZE THE PRESKURE PER PAFRLETPH € 1.4.4.  MONITOR
THE 10N PAF CURRENT AND TURN THE INSTRUNENT POWER OFF IF
THE MONITOR EXCEEDS 7MV. RECORD DATA IN TRALE 6L 6.2 AS
THE FOLLONING STEPS ARE PERFORMED:

PRESS SV HAESS OHWBER MESS MECOR DATA
(R POINT  STABILIZD 108 PP
Mes &7 ~ =
S -

Ve

2ne¥ e
QLOSE OFF THE VIKING INLET LEA. BY CLOS

g
#
i
2

vi2 V/"'
M0 SET THE SPECIAL CONDITIONS LISTED IN TRRE 6. 4.6 ——

R
3
5
a
:
;
%
Z
R
|
S
3

OFF If THE MONLTOR ™. RECORD OATA IN TRBLE
61620 NE FILLONING STEPS RRE PERFORIED:

ﬂo uo+ o!n
at 3x,0°Y
i3 tukesn
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UFLERLAT Y WL Iy

'

PUNRIPORNA. W 9110 W7 UL O PR

-

UL B ol

o e ————— . e
.

A

'_ —
ORIGINAL PAGE 17
| OF POOR QUALITY
) PRESS  §ET PRESS CHWEER PRESS WECORD  DATA
po— RO KON STEILIZD IR RGN
'b [ [y '
4‘!‘ | W - _[ f V’:‘— Jie Vﬂkth, ‘fg‘( .4‘!' .
. e = = = Z Note: faf séutium tovm
. - L -, A —p 1 :
..?‘w wWe2 i e =T = 535, ‘; potling
[ “ .
UG LRI (LOSE THE IS INET VALVE M0 SET THE SPECIAL CONDITIONS .
LISTED IN TRBLE 6.4 6.4, A7 otilluse active
64633 CONTIME FOR THE NEXT FIVE PRESSUPE POINTS S LISTID c“'""""'_‘ vukil
gagn INTRELE G164 THE PRESIRES ARE NN ST STATIOLY woted in shble
v BY WRUALLY OPENING THE IS VALVE UNTIL THE DESIRED
o PRESQRE 15 OBTRINED AND THEN CLOSING THE VALYE.  BE
SURE T0 MALT 8 MINUTES FOR THE PRESSURE TO STRBILIZE.
PONITOR THE JON PUYP CURRENT RO TURN THE INSTRUMENT
POER OFF IF THE MONITOR EXCEEDS M. RECORD
DATA IH TRBLE 6.4.6.4 AS THE FOLLONING STEPS ARE PERFORNED;
PRESS  SET PRESS CWFYEER PRESS RECORD OATA
(TORR>  POINT  SIRGILIZED  IONPUP  TRKEN
Me2 ......./ v _*;f
e el ol D L
W b e ke = - K
Jo~ R N SO
Y 3 vy e — e
NO# 0 R = I o _/
6.L624 CLOSE OFF OXYOEN SUPRLY,
61633 USINS TIE CYROPUP, REDICE THE CRLIBRITION QHYBKR MESSRE. |~
T0 S8 MICRONS OR LESS. 4
64636 TURN ON THE MRIN [ON PO AHD REDUCE PRESSIRE TO 4 X 106 e
1637 OFEN THE SUNS RANGE VALVE .L./-
€LE38 TUN THE SUNS INSTRUMENT PONER OFF. v
) BN OF CXVGEN CRLIBRATION
THE BENDIX CORPORATION SIZEJCODE IDENT NO. [DRAWING NUMBER Ry
Aerospace Systems Operations A 07 038 TP32%0648
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A 4

' oate 2-2-81
17 CEYOEN/NITROGEN MIXTURE QRS CALIBRRTION

)
THE 022 WIXTLRE CALIBRATION 15 SIMILAR 10 THE NITROGEN
CALIBRATION  THE. 10N SOURCE PRESELRE SHOULD NOT EXDEED
1X 184 TR THIS PRESSIRE IS IIOICATED MEN TIE 10N PUYP
CLRRENT WONITOR RS READ 0% YHE UPWS TEST SET NGEEDS ABOUT

P

-.lﬂ' &171 CALIBRATE THE LARTE VIKING INLET LERK FOR M2/02

! PR, RECORD WALUE HERE. 505200 (e 563 % 17° @ %.BOF @yoTove
P @ Tr2%4°F  56ex10°%@ 2y @ YocTery

Condvctomcts above wee
6473 WERIFY OR E/ACURTE THE ORS IMLET SYSTEM PER PRRAGRAPH €. 6 / Mfaswcdusws ”&

d"% ba.k ‘N v‘k::g

€L7.2 L0 VILVE V3R (ave)

OF TPZM4229. VERIFY THROTTLING VALYE AT SUMS PLEMM IS OPEN 2%

GL7.4 VERIFY THT WRLVE V1 1S NOW CLOSED. N

6473 VERIFY THAT THE REGULATOR M) VALVES ON THE N2/TR2 TRANK
WRVE BREN PROPERLY FLUSHED NITH N2/02 AMD THAT TE GRS
SUPPLY LINE BETMEEN THE BLACK VALYE AND maausmnm
STAND INLET IS NOW EVACURTED.
&,zs MJUST 10N GURGES PER PRRAGRAPH 6.1.4.2

.l‘-" 6127 Mnim.lmmummmnm«'av

l GL7.8 TUR ON TIE "SUNS 10N PUP PONER".
6179 (PEX TIE SIS IMET, ANGE AN PROTECTION WRLVES.

61740 VERIFY THE INSTRARENT SENSOR INTERNAL PRESSURE IS LESS THAN
OR EQUAL TO 4 X 483 TORR.

€174 TURN ON THE “SUNMS INSTRUPENT POMER®.

o A —————trs

o8

. a———

4792 VERIFY THAT THE NAOR STRTIC CALIBRATION TRPE 15 INSERTED
N THE HP9630 CALCULATOR

I\ l\

ORIGINAL PAGE 18
OF POOR QUALITY

t

l‘dk. 00"'0:. o‘(

Yhis valie o Nz/0o,
wet etguived giuce

Coevechiom frctov

afftavs (w ot
ﬂvmtr’«?‘nfamof
d&agw\:nﬂ.ﬁv g'(

HPq8%0 cale ) ationg, ‘
(w0 VS Ovt&u)

I\ I\I\ I\t
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:‘ 64713 WAIT 30 NINUTES MININM FOR THE INSTRUENT 10N SOURCE /
; \ TOPEATSE T0 STBILIZE

& 47.44 MECORD THE CALIBRATION CHAYBER D THE ORS IMLET SYSTEN )
) TRPERATURES USING THE FLUKE DATA LOGGER.

NG TIZ oueATIoN oerser 22800 TN = 739 0F
-0 T3 OS5 INET 5YSTEM 72£.2060 F Tif = 751 %F

I\ 61745 VERIFY THE SPECIAL CONDITIONS OF TABLE 6.4 7,4 MAVE REEN SET. _( TIS:77.8°F
i
|

61.7.46 ON THE {9628 TVPE LORD 0, EXECUTE. FOLLOWED BY RN, EXECUTE.
THE PROGRAN 1S INTERACTIVE, € CERTAIN TO COWPLY WITH AL /
CALOATOR REQUESTS THROUGHIMT THE TEST. iy

SEEN STRELE FOR AT LEAST § MIMUTES. OF POOR QUALITY

J €178 FILL 1N TE PEGUESTED DATA TN TRELE 6.4 7.4 AND THELE 6.4.7.6 ,\
16 THE FOLLONING STEPS ARE PERFORMED: ]

PRESS CHANEER PRESS  RECIRD DATA
(TORR) STRBILIZED  I0W PP TRKEN

RESIDPLS v~

]

6.4.2.47 VERIFY TT THE YRR PRESSURE 5 ER0 ON TIE INQURE WS~~~ ORIGINAL PAGE 13 15
- ]

]

i 8 CERTAIN NOT TO PROCEED UNTIL THE HP96T0 HRS TAKEN ORTR FOR
é ROTH FILAMENTS,

{

|

l/ |

ﬂ 6.4.7.19 WVERIFY THAT VALVES V6. V7, V5, ViL VIO V21 AD V2 ARE OPEN 2 (a/v¢¢47 weve) ﬁ |
") 617,28 CLOSE VLVE V19 D RENIVE THE 0GR, $ (was) 1
61720 VERIFY OR CLOSE VALVES V2 W ¥9, V43 AND V4. ...'_/(weve.) i

CL7.2 CLOSE WLVE V2 ~ (was ;

GL7.7 OPEN BLACK VALVE AT K22 TR e

GL7.4 OPEN VALVE WA K |

GL7.25 TAKING DATA FUR A GIVEN PRESSIRE POINT 1S A FOUR STEP PROCESS. ‘
1)

THESES STEPS MRE: ; 1
CHPEER 10N GUAGE AND OO NOT PROCEED UNTIL THE PRESSURE 15 STRELE !
1
1

:
:
:
a

FOR AT LERST 8 NINUTES: 3
MONITOR VOLTRGE <AS READ FRON UAMS EHINTBE6LYG
4) AET TWE HP9E38 CALOAATOR TAXE DATR FOR BOTH FILAMENTS.

SETTING A PRESSURE 1S ACCOMPLISHED BY SLOWLY OPENING VRLVE
V3 UNTIL THE DESIRED PRESSURE 1S RENCHED ON THE MALLACE &
TIERMAN OURGES. THEN CLOSE VALVES VX MO V4 FD ALLON AV
LERST @ NINUTES AFTER THE PRESSLRE ON THE ION OURGE HRS
STRGILIZED.

g
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A 4

FILL IN THE REQUESTED DATA IN TRBLE 6.4 7.4 A5 THE FOLLONING
STEPS ARE PERFORNED .

PRESS  SET PRESS CHAMBER PRESS  RECDRD DATA
POINT  STABILIZED  ION PUP  TRKEN

POINTS PROCEEL TO THE MEXT SIEP.
€17.26 VERIFY THRT THE CRYD PUYP 15 STILL COLD.

€4.7.27 MEDUE THE PRESSURE UPSTREAR OF THE LIRGE VIKING LERK BY
OPENING VEE.VES ¥4 MD Vi, MHEN THE PRESSIRE ON THE WALLACE &
TIERNAN GURGES HRS BEEN REDUCED TO LESS THRN 48 TORR
O.0SE WALVE Vi AND PROCEED.

€L7.20 SNITCH IN THE SRL ORIFICE (18 LITERS/SEC) MD VERIFY THE
SPECIAL CONDITIONS OF 6122

THELE

€4.7.29 CONTINE FOR THE NEXT THREE PRESSURE POINTS A5 LISTED
INTRBLE 6.4.7.2, SETTING THE PRESSURE AORIN BY FIRST
OPENING VALVE W4, SLOWLY OPENING VALVE V3 TO QBTRIN THE
PESIRED PRESSURE, THEN CLOSING 80TH V2 AND ¥4. I SIRE
T0 STRBILIZE THE PRESSURE PER PARRGRAPH 6.4 4.4, MINITOR
THE TON PUMP CURRENT AND TURN THE INSTRUMENT POMER OFF IF
THE MONITOR EXCEEDS S0etv. RECORD DATA IN TRRRLE 6.4 7.2 A5
THE FOLLOWING STEPS ARE PERFURNED:

i

PRESS  GET PRESS ONWEER PRESS MECDRD  OATA
por  ORO TN STEILIZD INPYF TGN

) aro”Y v
S

7 i%
lq\

178

L
gi
3
o
g
?:.
:
X

61

rg 2P

I TLT

AEg 3

53 3

s g

5 2

i1t
B

¥ £ Z
_:2, f _“;/ -‘%h"‘ ovi-&ct ﬁ"‘"\u)

:
R
&
-
&
5
:
£
2
g

ORIGINAL PAGE 18
OF POOR QUALITY
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Y

CToRR) fOINT  STARILIZED I MNP TIWEN

v o

Va';‘}f"\ 182

L . o —

) PRESS  SET PRESS CHAPEER MESS  RECORD PATA
—— . m——
K472 OO0 TE SIS RANGE VALYE MD SET THE SPECTAL CONDITIONS

LISTED IN TRELE 6€.4.2.4.

€L7.T2 CONTINE FOR THE NEXT THO PRESSIRE POINTS A5 LISTED
IN TRELE 6.4 7.4, THE PRESSURE 1S AORIN SET NITH TE IKS SERVO
VALVE AND 175 CONTROLLER. MONITOR THE 10N PUMP CURRENT R TURN
THE INSTRUPENT POWER OFF IF THE MONITOR EXCEEDS Séey. RECORD
KATR IN TRELE €. 4. 7.4 A5 THE FOLLOWING STEPS ARE PERFORMED.

PRESS  SET PRESS CHAPEER PRESS  RECORD ORATR
CT0RR) PUINT  STAILIZD  IN PUP  TRKGN

e-3
- 44102

|

]

I

N : SL7 M CLOSE THE NS INET VALVE AD SET THE SPECIAL CONDITIONS

‘ LISTED IN TRBLE 6.4.7.5

; €123 ONTIME FIR T.5 HEXT SEVER PRESELRE POINTS AS LISTED

-
» T

3l

INTRELE 6.4.7.5 THE PRESSURES ARE NOW SET STRTIQLY

OV WHUALLY OPENING THE PKS VALVE UNTIL THE DESIRED
PRESSURE 15 OBTAINED AND THEN CLOSING THE VALVE 6K

SURE TO WAIT 8 MINUTES FOR THE PRESSURE T0 STRBILIZE.
MONITOR THE 10N PUPP CURRENT AHD TURK THE INSTRUENT
POKER OFF IF THE MONITOR EXCEEDS Sev. RECORD

OATA IN TRALE 6.5. 7.5 AS THE FOLLOMING STEPS ARE PERFORMED:

PRESS  SET PRESS CMWBER PRESS  REDIRD CATR

(TORR) POINT  STRRILIZD  ION PP

: ne-2
axie-4
x4

i
)
10
-

[T

61737 USING THE CVROPUNP, REDUCE THE CRLIBRATION CHRMDER PRESRRE
T0 9% MICRONS OR LESS,

€17.28 TURX ON THE MRIN [ON PUYP MND REDUCE PRESQLRE TO 4 X 406

Date 2-3-82

64 7.36 CLOSE OFF N2 SUPPLY, —

~ ORIGINAL PAGE IS
OF POOR QUALITY
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‘LTI (PEN THE SIS RANE VRUVE
GL7.48 TURN THE SUNS INSTRWENT POMER OFF,
END OF NITRCGEN/RAYGEN MIXTURE CALIBRATION

QD OF QS STATIC CALIBRATION

ORIGINAL PAGE IS
OF POOR QUALITY
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: v

) THLE 6.4.5.4 ORIGINAL PAGE (g
OF POOR OUA® VT
WITROGEN CALIERATION RN
SPECIAL CONDITIONS PEQUIRED THROUGHOUT THE RUN FROM PRESSURE
PESIDUALS THROUGH 4 X 40-5 TORR
4 LIQUID HELIUN PUS VALVED OFF ..l/
2 INMET THROTILING VLVE OFEN ..%
3 CRLIBRRTION 10N PUYP ON :../
4 1 SERVD VALVE CLOSED :
S VALVE Vi OL0SD j//
6 LAYE ORIFICE (30 LIVERS/SEE) SET IN CRLIBRATION CHPBER (@D k"~
) 7. LARGE VIKING LEAK USED RS ORS INLET & X
6 RECORD LARGE LERK VALUE FROM TPZ374139 -s.té.n.é..umsz.c/
9, SUMS RINGE YALYE OPEN (ave) _|/
) 10, S INSTRUVENT 10N PUYP ON
' Ai#
MORINL ! TAPE G Y NONINAL ! CRLIGRATION ¢ PLEMN ! WALACE ! CRCWATED ! BRRITRN
CRLIBRATION ! FILE ! WALLACE ! OWEXR ) GREER ! TIERWH ! CHYBER ¢ REFDING
OFEER ! MYBER CTIGRWN ! IONOWE ! IONGWGE ! PRESSIRE ! PRESSIRE !4 TORR HERD
‘l '7 MRESSRE ! | PRESQRE | PRESSRE ! PRESSIRE ! (TORR) ! #- 204 C0F ! (TORR) (
aqwe) ! AR ! TR vORR ¢ oMM !
) ' ' ' ' ' 1 CTORR) '
msows /el o e ' PR [ $
n Y A !é.ssxm'azz‘“‘”"e ©  1(4.35uc0) O 000
L v1ol v 24 Y ' } ER 4
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ORIGINAL PAGE IS

A OF POOR QUALITY
ML 6152

MITROGEN CALIGRATION RN

SPECIAL CONDITIONS REQUIRED THROUGHOUT THE RAN FROM PRESSURE

2 X 48-3 THROUGH 3 X 484 TORR
4 LIGUID HELIU® PP VALVED OFF é
% mftmmmmm%‘m _/
CRLIGRATION JON PUP
4 WS SRV VLVE QLOSD 4
5. WRLVE V30 CLOSDD -
o6 S¥LL ORIFICE (40 LITERS/SEC) SET IN CALIBRATION CHAPEER (IN) "i/
: 7. LARGE VIKING LERK USED RS GRS INLET “w
| 6 RECORD LARGE LEAY WLIE FRON P49 S 1.2 LIveRe/SeC ~ ( ave)
: 9. SUMS RANGE VRLVE OPEN ""_,7
| 10 SIS INSTRIENT 10N PUP OR
| o CHANE FROM PREVIOUS R
{\ N sorwL ! TPES WOMINL ! CRUIBRRTION ! PLEMM ! WUAE ! utm*!mm (
< CRUIBRRTION ! FILE ! MALLACE ! CHAERR | B ! TIERWN ! CHBR ! READING
CHYBER ! NIEER ! TIERMAN ! IONGWAGE ! IONGIGE ! PRESSURE ¢ PRESSURE ! 1 TORR ERD
PRESSIRE ! | PRESSIRE ! PRESSURE ! PRESSFE ! (TORR) ! #/- 284 OF ! (CTORR)
(TORR) ' b CTORR) ! CTORR) ' (TORR) ' N
' ' ' ! ' ' (TORR) '
X485 ! 700 ' <! .7 ! '
i '\ 5 “ L Z w07 ,/o.zm", ‘/?.Isez.com-‘ A xm'g
1x14 200 v g -5 ' ' v e A ‘
v g ! (8.0 X16°13.6 07 184.5 1991075 1 99xs0 s i
IR 2 /0T ks "

[] ' ]
. .
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N l"iij'-'l'm

ST
]

! OF POOR QUALITY OLE 6453

“l;,-_f!l

' . NITROGEN CALIGRATION RN | ’

SPECIAL CONDITIONS REQUIRED AT PRESSIRE OF 4 X 48-3 TORR ]

| 4 LIGUID MELIUN PUP WALVED OFF
' ®2  INET THROTILING VALYE NERRLY CLOSED
2 CRLIBRATION ION PUYP ON
i o4 WS VALVE USED TO SET PRESSIRE
~ ©5  VALVE V31 CLOSED AND V38 OPEN
o€ (ORIFICE BUTTERFLY WALVE OPEN
: *7  VIKING INLET LEFK QLOSED
| «8  JON OUAGES OFF AD NOT USED
9. S RANGE VALVE OPEN
0. M5 INSTRUENT ION PUP OH
o 41 PRINRY MERSUREMENT IWDE NITH BRRATRON

Lo

AN

RN N LG L N TR L1 RIS

o CHAGES REQUIRED FROM PREVIOUS RN

ORLIGRATION ! FILE ! BRRATRON i
OFFER ! NPEXR ! FERDING
PRESQRE ! ! e/~ W
(TORR) ! ! OF NONINAL
! (TORR)

1xwr /0Lt yooxiet 1, - by W tnd of date |
-h.k\u, , press ot had
built ©pP oo 1.03)(!0'3.

. ) g Tuvwing $evye valve A
tontwoiley Back an (ater '

bnujh* presvee back §

i - ]
! b) NORINL ' TPEG 'L TORR k 4

. loo wo ¥,
1
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h

! TALE 6.4.5.4
{
NITROGEN CALISRATION RUN
SPECIAL COMDITIONS REQUIRED THROUGHOUT THE RN FRON 3 X 18-3 TO 4 X 48-2 TORR
4 LIQUID HELIW PUYP VRLVED OFF __._//
2 INET THROTILING VALVE NEARLY CLOSED
3 CALIBRATION 10N PUYP ON -//
4 1K VRLYE USED TO SET PRESQRE "
8 VALVE V21 CLOSED AND V3B OPEN =
6  ORIFICE BUTTERFLY YRLVE OPEN =
| 7. VIKING INET LERK CLOSED = .
! & 10N GUAGES OFF A NOT USED T .
. e 9 SN RANGE VRLVE CLOSED (leave a{%\ "f 488 yaviatien
10 SUNS INSTRUNENT 10N PUP ON = T 6.\.5.32
19 PRINRY MERSUREYENT IFOE HITH BARATRON s

o CHANGES REQUIRED FROM PREVIOUS RN

{".\ WOMINL ) TAPE S 'L TORR
CALIBRATION ' FILE ! BARATRON
CHRBER | NPECR ! RERDING

PRESSURE ¢ !4/ 20
CTORR) ! ! OF NOMTHAL
' ! (TORR)

3xip2 702

|

' 3 :5.ooma”' *1%.

ORIGINAL PAGE 19
OF PNOR QUALITY

e vm,t Valvc orm

1x12 /03 E/'oo ,”o'z' & 27, & vemge walye closed

’?—6:/5’! I;l l o.6 0 x0"? 2 he, - vomye valre o/én
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ANN ARBOR, MICHIGAN SCALE

TBLE 6,155 o
ORIGINAL PAGEHI_.;
\ NITROGEN CALIBRATION RN OF POOR QUA
SPECIAL COMDITIONS REQUIRED THROUGHIUT THE RUN FRON 3 X 44-2 T0 26 TORR
4 LIGUID HELIUM PURP VRLVED OFF .._‘./ g,
‘i ?l]m‘:églm[mmw B—see Y7 82y y re—
) MLET THROTTLING VALVE OPEN —_ 5.4
94 IKS VALVE CLOSED AFTER USE _-g, e
S VLVE V31 CLOSED MO V39 OPEN -~
€ CRIFICE BUTTERFLY VALYE OPEN -~
7 VIKING INLET LER QLOSED e
8 10N GURGES OFF AMD NOT USED _§
9 S RAVE VALVE CLOSED &~
19, SIS INSTRWENT 10N PUYP ON &=
1 PRINEY MERURDENT WRDE NITH BFRATRON g
o CHNGES REUIRED FROM PREVIOUS R —= MOTE THIS 15 A COMPLETELY STATIC CRLIERATION
WRIRL 0 TWES 'OTORR ! 489 TORR
CALIBRATION ¢ FILE ! DARATRON ! BARRTRON
OFEER ¢ WMBER ! REDING ! RERDING
\ PRESQRE ! 1 4/- t o=
VocToRy ! b OF NOWINAL | OF NOMINAL
' R )
10 |
ix18t ! 703 '
' 3 1,700 2 « 1002
3 v 403 '
Rt : lys 10300 *zal n3°°
1 1703y v,
3 ) 103 '
' & ! N/A '3 00l
T 1704 '
\, +MNIA 1y0.00
_ T .
a 1Y N/A L 2r00
s2.72[ 0% | nyp 3272
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' Y
g ) ORIGINAL PAGE 2
; TaEeLae OF POOR QUALITY
v WITROGEN CALIBRATION RN
_ 10N PUNP CURRENT PON1TOR. CRLTBRATION
- 4
R NORINAL ¢ CALCWATED" ! 10N PUNP CURRENT
4 CRLIBRATION ! CALIBRRTION ¢ MONITOR (V)
- PRESSRE ! PRESQRE !
= (TR ! (TOR) !
":; i RESIDUALS !c‘_;:;,,»l)! Z. 0 wmv »\
; 1 LX906 19 50,7 2.3
: 3K !y 9guee 2.5
= ! 15 logeypt 2.9
2 3RS o4l woS 2.5 i
" 1%104 29_9”,,-5’! 2.7 -
g IRae4 ! -+
| .(' ) 2.9¥x 1" 3.5 k

1X18-3 !/ axrdH 6.2

T 3XUT Y3 gax0d LY (\(ﬁ,evalvt of&u\
‘ 1A2 oo 0 2. | (\m.uje valve ¢l°5"0

Y
IXW2 '3 pox0; 2.1

RO

i

11 oo 2.1 |
3 X1 Boox0ft 2.3 k
1 ‘002 ' 2.8
3 3,00\ ! 4/ i !
1 'r0.00 ' 8.3 |
o » t21.00!' ¢4 S |
4 7 1
4 \* Yaxio? | fbomod| 212 (vamge valve apen 3o3 mzs.l |
o iale "
) 32.72 3z2.72. ] %i. | (inlet pressuvt dvansdicers Y 1078+ 'Tovr) i
¥ a3 calculated by HPEB30 [ prersma exteenal do sums iulet) {
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\ TBE6LEYL

OKYGEN CALIBRATION RUN

SPECIAL CODITIONS REQUIRED THROUGHOUT THE RUN FROM PRESSURE
RESIOUALS THROUGH 4 X 14-5 TORR

4 LIGUID MELIM PUYP VALVED OFF

2 IMET THOTILING VRLVE OPEN

3 CRLIBRATION TOR PUYP ON

4 IS SERVD WALVE CLOSED

S VALVE V38 CLOSED

5 LARGE ORIFICE (50 LITERS/SEC) SET IN CRLIBRATION CHAYEER (OUT)
7 LARGE VIKING LEAK USED 5 ORS INET %

A RECORD LARGE LERK VALUE FRON TPa3oazs 9 646007 L TeRS/sEC
s SUNS RANGE WLVE OPEN
18, SIS INSTRUENT 10N PUP ON

MNINL ! TRPE A fNONINL ¢ CALIBRATION ¢ PLEWR ! WRLAE !
CRLIBRATION ! FILE ¢ WALACE ! CHYBER ! CWvBeR ! TIERWW !
CREER ! MPEER O TIERWN ! IONOUGE ! IONOWGE ! PRESRRE !

Y messeE | PRESSIRE ! PRESSRE ! PRESSRE ! (TORR) !
S LATRR) ! (TORR) 'R ! !
] [] [] ] ' ]

ORIGINAL PAGE ¥.
OF POOR QUALITY

AN

A\

CALOWATED ! BARITRON
CHARYEER ! RERDING
PRESSRE ! 1 TORR HEAD
o/~ 00 OF ! (TORR)
NORINAL !

(T0RR) !

+

10% @1 .
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ORIGINAL FAGF %4

TRLE #.4 6.2
) st OF POOR QUALITY

OXYGEN CRLIERATION MM

SPECIAL CONDITIONS REGUIRED THROVGHOUT THE RN FRON PRESRURE
3 X 40-% THROKH 1 X 404 TORR

4 - LIGUID HELIIM PUP VALVED OFF ..-._/
2 INL.ET THROTTLING VALVE OPEN &
| T CALIBRATION 10N PUYP ON .:(_/
: 4 WG SERVD VALVE CLOSED /
5 WLV V30 QL0SD /
o6 SR GRIFICE (40 LITERS/SEC) SET IN CRLIGRATION CHFERR (IN) ..1/
7 URGE VIKING LERK USED RS GRS INLET %
I AR LARSE LB WLLE FRn T3 ¥ Bex/o e/
o SIS RAGE VRLVE OFEN =
10 SUMS INSTRUENT 10N PUP ON -~
o CHANE FROM PREVIOUS RN,
} WHINL ¢ T4 ! NONINL ! CAIGRATION ! PLONM | WLACE ! CACWATED ! BRRITRN
Y CRIBRATIN ! FILE ! WALLAE ! OWYEER \ g ! TIERMN ! OAER ! RERDIN
OREER 0 MPERR ! TIERRN ¢ IONOURE ! LN QUWE | PRESSFE ! PRESQRE ' 4 TORRHER
PRESSFE ! | MESSRE | PRESSRE ! PRESSEE ! (R el WK ' (TORR)
aw ! | CTRR) ¢ CTORR) S R
' ' ' ' ' ' b CTORR) b
V205 ' ' i F2.06 ’Vr_“'g -3
! b A “ iﬂéxlo"" ;7-“:07; 39.85 i,z.%'xzo‘, 0.020 K0
o x* . .
1R ;I,(' B leswo "’!s.zsm"? 174.8 ’,9.4?:/05'; 0.080 X707}
€ | /05 " ' .
o 05 | 21 | ik | A¥Sme] B2.2 ﬂ”;w‘ o.032 x1073
L. s 424 —
C l *oc.00%

extm Aotn. Po'\.J' dker W lavge ovidice tu,

¥4 low quages woviking ‘pvapﬁlr d-gain- at iy f"““{"
4 2.06 iswnc suvected. 2.45 C.-ofvﬂu+' J‘ ot e gueglh ave wet toviking

propevly so CorveSio- i3 wotl valid prabably.
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[ TY SR AL BV

) L 6163 ORIGINAL Pﬂﬁt‘g
OF pPOOR QUA
OKVOEN CALIBRATION RN
SPECIAL CONDITIONS REQUIRED THROUGHOUT RUN FRON PRESSRE
T X 404 THROUH 1 X 48-2 TORR
4 LIGUID HELIUM PP VALVED OFF __é'
o2 IMET THROTILING VALVE MERRLY CLOSED
3 CALIGRATION 10K PUP ON __4—’ o)
o4 MKS VALVE USED TD SET PRESSLRE 2 (acTiv
oS VALVE VX CLOSED ARD V30 OPEN 4
o6 CRIFICE BUTTERALY VRLYE CPEN A
.7 v{mm mr(rrF u:o u.”gmm A -
o0 10N GUAGES T i
o8  SIMG RRNE WRLVE QLOSED = vaviation a3 wated
10, NS INSTRPENT 104 PUP ON - belows
¢ 44 PRINRY PERSVRETENT WOE NITH BARRTRON v
o CHAES REQUIRED FROM PREVIOUS RIN
()
WL 0 TER ATOR
CALIERATION ! FILE ¢ BARATRON : ‘
CHAEBER ¢ NMEEE ! BEDING Co. rl!nom ut-'r
PRESSRE ! ' o/-
amR e:n::m. chanber | chadbe cale lafed
' ' CTORR)
,,.,3'- 1xi4 ! 106 10292 15 soyse’Y L2exo| SH7 2.97x00°¢
f‘.\afu% 1 3 txsot? |
.'.,,;tl"l.xu-z ' 106 1t 100 %073
‘q‘ _ K 4 YA
‘oﬁ!‘f;xwz v /o0& 1300 T wMKS sevvo
yh ' 5 L ". valve “:""'-s
”.,'-ﬂﬂ.g , 107 14o0%xs07 active comivel.
S 1 xR
o9
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OF POOR QUALITY

4 LIGUID HEZIUN MUY VALVED OFF
e 2  CALIGRATION CHFFBER 10N PUYP OFF
| 3 THROTILING VALVE OPEN

#4, WS SRV VLVE CLOSED AFTER LSE
VALVE V24 CLOSED AND V39 OPEN
GRIFICE AUTTERFLY VALVE OPEN
VIKING INLET LEFK CLOSED
108 GUAGES OFF AND NOT USED
. CMS RAGE VALVE OLOSED
16, SN INSTRUENT 10N PP ON
19 PRINRY MERGIREENT PROE NITH BRRATRON

N IR

j NOMINL ' TRPEX ' 4 TORR ' 408 TORR

CALIBPATION ! FILE ! BARATRON ! BARATRON
CHREER ! MMEER ! PERDING ! FERDING

PRESSURE ! Vom0 4~
TR ! ! OF NONINRL ! OF NOWINAL
! ! (TORR) ! (TORE)

1xi2 ¢ /O77 53. xlﬂ"’;.am?
: kY,
1x184 ! 407 thoogiotty
'3 !soag !’
3xa ¢ 107 1 3o xo™

107 LR hgeos

N

\. ORIGINAL PAGE 15 TELE 6164

OXYGEN CALIBRATION RN

SPECIAL CONDITIONS REQUIRED THROUGHOUT THE RUN FRON 2 X 98-2 TD 3 TORR

$+'.“ weed vt
wa +ed

S

F 101/sec wsred

)

RRRAR

& CHNGES REQUIRED FRON PREVIOUS RN ~— NOTE THIS IS A CONPLETELY STATIC CALIBTION

AEROSPACE SYSTEMS OPERATIONS

) % 000% |
i 3 1 /07 1 3. 004
v P NIA 2 o
108 | .
10 ] l N/ , F =
' A 16,005
THE BENDIX COMMUNICATIONS DIVISION ] SIZE[CUDE IDENT NO. JDRAWING NUKBER REV_

A 07038 TP3290648

ANN ARBOR, MICHIGAN [scm T SREET 33

AnA J41B-2

I i

e i ———
.
e aeea b




." — !

{ ORIGINAL Foo - 7
i ) OF POOR QUALIY TELE 6.46.5
J GHYGEN CALIBRATION RO {
| JON P\RP CURRCNT MORITOR CAL1BRATION ‘
i * I
| e soms Tt '
' o )
| i S Fres or r
| qoRR) ! (TR ! 45C chaunel 29 :
RESTOURLS !‘.l/x’o"! 2. o Mv vm’_t v A‘VI OPQH\
— B .
E kil !3»‘/310"'}7 2.7 “ .
| : ,
' X W5 !g_sgmo-&! 2.2 . -
| 3RS ' 2.3 “ o.M
X1 !9.;””,-52 2.5 " L) !
Y N 3R t2q7x0" w31 . o »
i | “'* 1 %183 !I-w.!lo.’! “ ? . " 0.3% -
1%402 !3~Dox-o';’ ?.? " | n.24
18102 Y gox0* 2.1 vange VALu_c(oaeJ#_ e.4s . ‘
3XW2 '3.00xs07 2.1 " .46
141 Ys00x0°" ! 2.1 “ 0.33
3X11  '3.00x/0™" 2. | v o.26 i
!Ioaﬂd ! Zv‘f f 0. 3! o :
3 13.003 ! 3.2 v o 0.48 N *
s xS 429 ne0"% 2.3 _ R | |
o - 2.26x03] 2.4 WL !
, _ . _ | _ |
0 ﬁ ;
/ f'ﬂ"".“s_ i = ’ﬁ jn«’c olesed ] -t /39 |
- !
A as vend with Basatvon; set uing a.five sevve valve. 5
a o datedloy #P2830 Programs _ — ]
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' S \ 4

oo TELE 6,4 7.1 ORIGINAL FAGE *°
OF POOR (QUALLCE

N2/02 CALIBRATION RUN

SPECIAL CONDITIONS REQUIRED THROUOHOUT THE RUN FROM PRESSRE
RESIDUALS THROUGH 4 X 485 TORR

b

4 LIGUID HELIWM PUPP VRLVED OFF ? .
2 INLET THROTTLING VALVE OPEN |
3. CRIBRATION 10N PURP ON gl ;
4 1% SERVD VALVE CLOSED e !
5 VALVE V39 005D g .
6. LARGE ORIFICE (50 LITERS/SEC) SET IN O.IGRATION OHFYEER (UT)..he” "
7. LARGE VIKING LERK USED AS ORS TNLEY o
¢ RECORD LARGE LERK VALUE FRON TP374329 S GSXO MRS~ -
9. SNS RANGE VALVE OPEN (ave) =
18 SUMS INSTRIRENT 10N PUYP ON ¥
WAINL ! TRPEA O MOMING ! ORLIBRATION ! PLEMM ! WALACE ! CRCWATED ! BARITRON
CRLIBRATION | FILE O WALACE ! CHWBER ¢ OWBER | TIERWM ! GYBR ! READING
COFEER ! MIBER (TIEON ! IHOWGE ! INOIRE ! PRESBRE ! FRESIRE !4 TORRHERD
PRESORE ! | PRESGRE ! PRESRRE | PRESSRE ! CTORR) ! &= 2K OF ! (TORR) ‘
Loy ' CTORR) ! (TORR) 'R ! T
: ' ! ! ' ! VTR
SIS ! /It 8 ! I v ' -
i Il ' 1 97x1078 12.35x0 % © b 0.008 xi0"?
t JIO ¢ ' ' . 7 ' ' _, ! -
thiws 2101 M lhes xo-e ) 8sxioT 252 (#0x0™ @-or0 xio
Y el IR : R -3
1 13' ' 12.7X10 6!‘»’-73710 121.9< 8.x/0 @, 0. 01\S xi0
ws 0% 1 om . et AL .
i T " !7.0'5;::0"![56.1/0 'V 740 W/ OB X0 ,a.o‘s' xia"3
3x/07° ’ﬁ; 220 |2.8m0"F t/,g;uo"_' 2/9 3.24x1¢ > . 8468/0 )
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SPECIAL CONDITIONS REQUIRED THROUGHOUT THE RUN FROM PRESSURE

ORIGINAL PAGY rA
OF POOR QUALITY

TOLE 617,

2

/02 CALIBRATION RN

1 X 46-5 THROUH 2 X 14 TORR

K

4 LIGUID HELIIN PUNP VRLVED OFF .?
2 IMET THROTILING VALYE OPEN e
T CALIBRATION JON PUP ON g
4 PKS SERVD VALYE CLOSED .:/
S VALV V38 0L0SD g
o6 SN ORIFICE (40 LITERS/SEC) SET IN mmnmmmum%
7. LARGE VIKING LERK VSED A6 ORS INLET .
B RECORD LARGE LEAK VALUE FRONM TP2I74319 565w 41
9. SIS RRVE VLVE OPEN (aves
10, SIS INSTRIPENT 10N PP ON -
| = OFvE FRon PREVIOUS RN
‘ WML ! TRPEA ! MMINGL ¢ CALIGRATION ! MLEMNM ! WALLAE ! CALOWATED ! BRRITRN
' CRLIBRATION ! FILE ¢ WALLACE ! OHAERR b OCHPEER ! TIERWN ¢ CWREER ! READING
CHIEER ! MPESR | TIERWN ! JONOUGE ¢ IONGURGE ! PRESSURE ! PRESSME ¢ 4 TORR HERD
PRESORE ! | PRESSURE | PRESSRE ! PRESSRE ! (TORR) ! &~ 2 OF ! (TORR)
R ! VTR ! CTORR) bR ! CONONINRL
' ' 1 } ' TR '
Txs ! Wl @ ' ! ' ) 23
vy 1 2.3510° 51992500’ 8. 13.03xi0°" ©.043x 0
X b ' ' <! ' ' Ly ' -3
Sah ‘{_’ e ¥ 2es 0 S 3.0x0% /598 1/ ooxe ¥, 0. 108 10
X vl e iy o ' oy ' -2
o 3 ! 2.0V f2such Y28 iBoone™ 0 277 X100
VX ¥ 7734 e | 220 /oG xs0"Y Y¥xo®| 218 |4 37x0077 oJdYoxi107?
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ORIGINAL PAGE 18
OF POOR QUALITY TRE 61.2.3

H2/0R CALIBRATION RN

-

SPECIAL CONDITIONS REGUIRED AT PRESSURE OF 4 X 183 TORR

R LA ot R A R TS i e A
! vl D R I oF Bl Sl B
MR FRNE WL TR R Y R TR T

. Wt LIGUID HELIM PP VRLVED OFF _.1? MKS valye not
KV 02 INET TROTILING VLVE MR- oPeH _/ Used (v Leedb
\\o;( 2 CAIGRATIN INPIP &~ O F & / in ~heedback
| 64 K5 VALVE USED TO SET PRESRE = “"‘-l-dc. Total
| o8 VALVE V31 CLOSED RO V30 (PEN = c .
o6 RIFICE BUTTERFLY VALVE OPEN ~ 1,:::‘ adleseling
e 7 VIKING INLET LEAX CLOSED 4 g ove s d
o8 10N GUFGES OFF A NOT U5ED = vyo Puwp Pt
F :'o ﬁ’gw&%w g on back sicde of
o 44 PRINRY MERSFEYENT WOE MITH BRRATRON = valve,
o CHRGES REGUIRED FROM PREVIOUS RUN

CRLIGRATION ¢ FILE ' BAFRTRN | Bayatven

1 F&) WL ! TRPE S !4 TOR 100 Tovr
CHYECR ! NMIER ! REROING

- PRESSRE ! b af- 20

CTORR) ' ' OF NONINAL

' ¢ CTORR)

| v W v holwr ] . .

h 1 X103 : :/ s %7: noise - :s'f' 'f"'"‘s o o guages bedove ;
E gyl snideld~ T3 Yot o FE X e®/lo2xi0"¥3

y 2x/0" 3 T 3.2¥xr0°3 : Loz 8xi0°Y i
{: Xx40 _..,'!: . #.o‘;gq . h
?' a ﬁ sx0°3 “'c'__“ 3./7x%0]+©9020 d
ij' " ) — :
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TRLE 6.1 7.4

/02 CALIBRATION MM

ORIGINAL PAGE It
OF POOR QUALITY

SPECIAL CONDITIONS REQUIRED THROUGHOUT THE UN FROM 3 X 40-3 T0 1 X 48-2 TORR

Y L E T

LIQUID HELIUN PP VALVED OFF

INET THROTTLING VALVE NEARLY CLOSED
CALIBRATION 10N PP ON
XS VALVE USED TO SET PRESSLRE
VRLVE V34 CLOSED A V30 OPEN
ORIFICE BUTTERFLY VALVE OPEN

VIKING IN.ET LEAK CLOSED

10N GUAGES OFF D NOT USED

. SIS RAVE VALVE QLOSED

40, SUMS INSTRUENT ION PUYP OR
15, PRINRY MERSURETENT MRDE WITH BARATRON

') L S
CALIBPATION ! FILE ! BARATRIN
CHEER !
PRESSRE !
CTORR)

[]
H
[}
.

TRES '1TOR

NIEER ! FERDING
! o= 20
! OF MOMINAL
! (TORR)

* COHRKGES REQUIRED FROM PREVIOUS RN

100 Tovy
Bavatvon

IN1-3 !

]
H
(]
*

1x18-2 !
'

[}
*
[}
H
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h

LIGUID HELIWY PU'P VALVED OFF
CRLIBRATION CHEER 10N PUWP OFF
INET THROTTLING VALVE OPEN
MG VALVE CLOSED AFTER USE
VALVE V24 CLOSED WD V30 OPEN
ORIFICE BUTTERFLY VALVE OPEN
VIKING INLET LEAK CLOSED :
10N GUAGES OFF RND NOT USED

. SUMS RANGE VALVE QLOSED

10.  SMS INSTRUNENT 10N PUP ON
11 PRINRY MERSIREYENT WFDE NITH OARATRON

L N N
WS N

WRINL ! TRPER !4 TOR 400 TORR
CRLIBRATION ' FILE ¢ BARATRON ! BARATRON
CHYEER ! NUEER ! RERDING ! RERDING

m L messee RYIE R RV
) e | OF MONINL * OF NOMINL
! - ' VR 4 (TORR)

k-2 ! ! !
' ! |
tX1 ! ' :
| ; ! |
3Nt ! ‘ '
' ' |

N ' ' -
[ ] ! [}

1 ' : '
! ! '

n ' ' '
1 ! 1

» ' ' !

[ ’ TREGLTS

) 02/02 CALTBRATION RIN

ORIGINAL PAGE I8

SPECIAL CONDITIONS REQUIRED THMROUGHOUT THE bt FROM 3 X 48-2 T0 20 TORR

OF POOR QUALITY

o CHRNGES REQUIRED FROM PREVIOUS RN — MOTE THIS 1S A COMPLETELY STRTIC CRLIBRATION

BrA JMIR-2
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ORIGINAL PAGE 2

| TRLE 6.4.7.6
\5 OF POOR QUALITY
K2/02 CALTBRATION RN
JON PUYP CURPENT MONITOR CALIBRATION
MMING ! CALCUATED ! ION PUP ORRENT| vawge | Suwd Tulet
CALIBRATION | CRLIGRATION ! MNITOR ¢8) | '\ Pressuve,
PRESSRE ! PRESSRE ! alve | 7 e Chaunel
ame e ! a0 /o o ibs
ESIWLS 19 9x0°8! 2, opem 0.1&
+
1% ) f0m0 2.1 op e~ 0.09
*-
IX10-6 !3.21;(%"! 2.2 Y A .0k
1185 08xicY 2.2 ope~ | ©.10
2
3RS '303x0% 2.3 Y .08 (small midice)
1 X184 ’/-oamg'f’ 2.5 of b ©.o09
2 -
\3“'“ '300n00°Y! 3.2 O phnr ©.07
R R !l.olx?;”! .S o P~ oLl
IR103 ! '
1x1e2 ! '
3x182 ! '
LRt ! '
IX4L ! '
1 [} [}
3 ' '
” 1 1
» lev lated by H
_ _ - — 4 taley late y PG 830
3,:,_0'5' 3. 20x/0°% 2.3 of’tu_n- 015 (lavget orifice)
X J37x20°Y) 2.7 afln lo.09 (swmatl avifice)
Txso~d |8.2¢xs03 | 15.8 | ofsa 1010
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FILL IN THE REQUESTED DAT IN TRELE 6.1.7.4 S THE FOLLONING ORIGINAL PAGE 18

) STEPS ARE PERFORMED: OF

PRESS  SET PRESS OWAPBER PRESS  RECORD DATA
(TORR) POINT  STRILIZED  ION PP TRKEN

wWe-s e — — R
b [ S —_— — —
t T o TR, U — P

WHEN ALL DATA HAS WEEN TAKEN FOR THE ABOVE THREE PRESSURE
POINTS PROCEED TD THE NEXT STEP.

6 47.26 VERIFY THAT THE CRVD PU IS STILL COLD. —

$.1.7.27 PEDICE THE PRESSURE UPSTREAN OF THE LARGE VIKING LEAK BY
OPENING VALVES W4 D VL WEN THE PRESSURE ON THE WALLACE &
TIERFN QURGES HRS BEEN REDUCED 10 LESS THN 48 TORR
QOSE VALVE V1 AND PROCEED. —

€1.7.28 SHITOH IN THE SWALL ORIFICE (10 LITERS/SEC) MND VERIFY T
SPECIAL CONDITIONS OF TRELE 614.2.2 ——

64729 CONTINE FOR THE NEXT THREE PRESRURE POINTS RS LISTED
INTRRE 6.4 7.2, SETTING THE PRESSURE AGRIN BY FIRST
OPENING VALVE W4, SLOWLY OPENING VRLVE V3 TO CBTAIN THE
PESIRED PRESSURE, THEN CLOSING BOTH V2 AND W BE SURX
{ ) 0 STRBILIZE THE PRESRURE PER PRRAGRAPH €.1. 4.4.  MONITOR
THE 10N PUMP CLFRENT AND TURN THE INSTRUPENT POMER OFF IF
THE MONITOR EXCEEDS Soev.  RECORD DATA IN TARLE 6.4.7.2 RS
THE FOLLONING STEPS ARE PERFORMED.

PRESS  SET PRESS CHAMEER PRESS  RECORD DRTA

POOR QUALITY

CTORR) POINT  STRBILIZD  IONPUP  TRGN
11 S —— — — Restat -C\row..
heve o 2-9-82.
64730 CLOSE OFF THE VIKING INLET LERK BY CLOSING VAVES WL D V12~ 1, (4l Val
A SET THE SPECIAL CONDITIONS LISTED IN TRRE 6.2 7.2 A = volliimg Naive
closed Lo 4t
6473 CONTIME FOR THE MEXT PRESSAURE POINT AS LISTED IN TRELE o
€417 3ADE PRESSRE 1S NOW SET BY USING THE IS SERVD VMM\-;’ Pv(sgu’vﬂ
WLVE WD 1TS CONTROLLER. THE VALVE INPUT CONTROL 1S SET UNTIL
T WS OIGITAL RERDOUT SHONS TME DESIRED PRESSRE.  §€
SURE TO MAIT AT LEAST § AINJTES FOR THE PRESSURE TO STRBILIZE
MONITOR THE 50N PUMP CURRENT D TURN THE INSTRUTENT POWER
OFF IF THE MON[TOR EXCEEDS Sty RECORD ORTA IN TRELE
6 1.7. 248 THE FOLLONING STEPS ARE PERFORYED
THE BENDIX COl'OIA"ON SI2E| CODE IDENT NO. |DRAWING NUMBER REY
Asrospace Systems Operations A 07038 TP329064R -
ANN ARBOR, MICHIGAN SCALE WEIGHT SHEET 21 A
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) N s f = E;
s 83 = g
— =2

6L

6173

»

o
6L7.3¢

61?35

PRESS  SET PRESS CHAMEER PRESS  PECORD DATA
(T0RR) POINT  STRRILIZD  ION

loop sevvo wmode,

<«

<

CONTINUE FOR THE NEXT THO PRESSURE POINTS AS LISTED W3 Favye Vah
s € 1.7 4.4 THE PRECGURE 15 fAIN T WITH HE MG s Closed  Auvbom wdically
VALYE AD IS CONTRULLER MONITOR THE ION PUP CRRENT RO TR ¥ 4, / x/0" 2 T2

TIE INSTRWENT PONER OFF IF THE MONITOR EXCEEDS SO, RECORD ‘ ovr,
OATA IN TRELE 6. 4.7. 4{RS THE FILLONING STEPS ARE PERFORYED:

PRESS ST RESS CHRERR PRESS RECIRD DA valve .
qEn W STl e TRe  MESAclesed aldey gethes

TREN

=
Ynoo° e e

CLOSE THE SUMS RAMGE VRLVE AND SET THE SPECIAL CONDITIONS

VE
LISTED IN TRLE 6.£.7.4.A

S5l uwt,
yhws o o = = Press
W2 2 s A
CLOSE THE NS JMLET VALVE AND SET THE SPECIAL CONDITIONS /
LISTED IN TRELE 6. L 7.5.A Ll
CONTINE FOR THE NEXT SEVEN PRESSURE POINTS AS LISTED ORIGINAL PAGE IS

IN TRELE 6.4.7.5.A THE PRESSURES ARE NW SET STRTIQLY

WY MRNUALLY OPENING THE MKS VALVE INTIL THE DESIRED
PRESSURE 1S CRTRINED AND THEN CLOSING THE YRVE. BE

SURE TO WRIT 8 NINUTES FOR THE PRESSURE TO STRBILIZE.
MONITOR THE 10N PUMP CURREMT AHD TURN THE INSTRUMENT
POER OFF IF THE MONITOR EXCEEDS Jeefv. RECORD

DATA IHMS.L?.*‘EREFMNII&STEPS&PEEMD:

PRESS  SET PRESS CHAPERR PRESS  RECORD DATA

MKS Valve Lyed i elosed

OF POOR QUALITY

(TURR)  POINT  STABILIZED  IONPUP  TRKEN Syl A.JM.A‘.I&
™0-2 o = -‘:’/ - closes valvesat
W . L = & 48.1 Tove
WL . e e, L '
Y e
3 D R A
P T - e 2 =
q_ﬂ"‘a' 3o r. g ._(’ —t” -~ —
61.7.36 CLOSE OFF /02 SUPRLY. 4
G17.37 51N THE CYRIPUP, REDCE THE CALIBRATION OHFPBKR PRESSRE -
T0 9 NICRONS OR LESS. i
61738 TURN ON THE MRIN TON PP AND REDUCE PRESRAE TO £ X 496 -
TORR OR LESS. L
T A HE ' o Tt AWING NUNBER REV
THE RENDIX CORPORATION SIZE|CODE IBENT NO. jOR
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ANN ARBOR, WICHIGAN SCALE REIGRT [SPEET pp A
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HilE.

A

L LT X

}1?.3 OPEN THE SUMS RANGE VALVE.
£47.40 TIRN THE RS INSTRUMENT POWER OFF.
END OF NITROGEN/UXYGEN MIXTURE CALIBRATION

£N0 OF SUNS STATIC CALIBRATION

v
e

ORIGINAL PAGE 19

H : OF POOR QUALITY

THE .‘ND-X COIPd*A"ON SIZE[CODE IBENT NO.JDRAWING NUMBER REY
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) ORIGINAL PAGE 13
OF POOR QUALITY

‘\,‘,a- 4 LIQUID HELIUN PUYP VALVED OFF

.‘\
3¢ o4 IS VALVE USED TO SEV PRESSURE
oS VALVE V4 CLOSED AND V38 OPEN
¢ 6  ORIFICE BUTTERFLY WALVE OPEN
*7  VIKING INET LERK CLOSED
$0 10N GUAGES OFF VSED
9 SME RANE WL
10, SUS INSTRUENT [ON FUP ON
o 41 PRINRY MERSREVENT WOE NITH BRRATRON

& CHANGES REQUIRED FROR PREVIOUS RN

NWINL ! TRPE R 4 TORR
B\ ) Clsstion: FIE . ¢ oeaTRON ';c’T""
CHIEER | WPEER ! RERDING “racty on
RESSRE ! ™
aw ! | OF NORINL
; ¥ CTORR)

1x3 /3 31005104

S x10™Y "}3 s, foxssY
¥xr0°3 1 143 l4oox,0

mec 6121 A

N2/02 CALIBRATION RUN

SPECIAL CONDITIONS REQUIRED AT PRESSURE OF 4 X 18-3 TORR

g0 %2 INET TIROTILING YALVE NEARE-L0SED ALL THEWLAY
3. CRLIGRATION 106 PIP 0N (0w oF THE Picquer)

\

W

\

2~

\'\'

AN

482

( eloyed loof SCvyo w«-odﬁ)

vange valve closed
G.u"'bw\.a.#“((f 0/*

b.low x( 077 Tove,

i
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A

mm.mmmsmlmmmum:xz&-zmzuo—am

OR\GINAL P
of POOR

nE L
Q‘l\jl\‘_‘.ﬁ was 6174 A

A —————

N2/02 CALIBRATION RUM

NNL ! TRPES ' LTOR
[ ) caisesmiont FILE ! BARATROR | 100 Tovv
GER | NIEER ! REDING
PESSRE ! Tl
o | OF NOINL.
e ' (TORR)
e MY TN
Y¥x40°3 ' 1 22007 ©

Y .
1% 16-2 :/?/— ;/.ao,m’

O0.006%0

2-4-82

L LIGUID HELIW PUP VELVID OFF .._.
2 INET THOTTLING VLVE Mot CLOSED ALL THE.LWAY e |
3 CALIRATION [ON PUP 8% 0T o & THE PlTuRE e
;;\d“' 4 IS VALVE USED TO SET PRESSURE _/Cc_\osed ai..le,, 2se)
& 5 omx VT oPE Al VoCLOED T
4 6. ORIFICE BUTTERFLY VALVE OPEN APTeR serTuNG o \
7 VIKING INLET LERK CLOSED . 'Y
& 10N GURGES OFF AID NOT USED = ]
o 9 SIS RRNE WLVE QLOSD = -
10. S5 INSTRWENT 10N PUYP ON = ‘
44 PRINRY NERSUREZENT MRDE WITH BRRATRON ™ ~
 CHANGES REQUIRED FROM PREVIOUS RN ;
i
lnvse. chowber valved e‘(
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SPECIAL CONDITIONS REQUIRED THROUGHOUT THE RUN FROM 3 X 48-2 T0 20 TORR

| L LIQUID HELILY PPP VRLVED OFF 4
- *2  CALIGRATION CHYEER [ON PP OFF =~
- o2 IMET THROTILING WLVE @S¢ C 0O ED
o o4 IS VALVE CLOSED AFTRR USE it
] S VILVE Vat-Gas-me-vae-0ee— v 3| o PEN, VSocL Y6 %
| oI5 RIFICE TTERALY VRVE OFEN ARTRE UsR e
& 7 VIKING IMET LERK LOSED =
' of & 10N CURGES OFF AND NOT USED =
3 9. SUNS RANGE VALVE CLOSED e
10 SUNS INSTRUENT 10H PP ON =
1. PRINRY MERSURENENT IFDE NITH BRRATRON

o CHANGES REGUIRED FROM PREVIOUS RUN ~ NOTE THIS IS A COMPLETELY STRTIC CALIBRATION
Idrje chawber i35 valved o {(
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E NNINRL 0 TRPE R 'ATORR ! 408 TORR
f- ' CALIBRATION ! FILE ¢ DARRTRON ! GARRTRON
CHEBER | MIBER ! RERDING ! REDING
. RESSRE Vom0 o
B e " OF NOMINAL ' OF NONIMAL
! ' COORRY ! (YRR
* iH kY
| 1wz Y 7 985 0% 0. 0200
3 * * a
.
- X v )1y 1l003x
1 SEC /y'/ ot 1O 0995
5 3K 481 !W”ﬁ'g;oz;: 1 o
! L S YA 10.3012
' H¥ 1.9 =
3 v /15
LAY N/A gm'f
_ _ <
. : ”Z.s : ~N/R : 10.0% ys.,.&“ 5""+ Ao n—+ 48.1 Tove
*»  tps B
20 ,3 N/A 2o.l
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K2/02 CALIBRATAON RN
FON PUYP CURRENT MONITOR (ALIBRATION
MAINL ! CLOLATED ¢ 10N PP CURRENT| vamg € HSums
CALIBRATION ! CALIGRATION ¢ MONITOR (V) ( Talet
PRESSRE ¢ PRESORE ! vaive Deess
aqoeRy R ! (Vo g*!
RESIWALS ! '
1X106 '
S J e
1X165 ! '
IR405 '
1X104 !
y ) IR04 ! '
18183 '200x0% £.9 #:?Qu\ o8
o3
'Zh.'i‘ ' Yooxio? 16.7 o~ | ©.26
1X102 Ygoyt! 2.0 closed | ©.03
3IX162 129500 2.0 elosed | ©.03
1X 4 !I.no,vo" - | closed —
3K 'zowxo™” V.2 closed | ©.0%
—y 73 03 .
3 ‘o " 3.9 eloed | © 3!
10 170.06 ' %6 clesed | © 96
®» 320 !'%0.l 'Y closed | 2.83
gxi0°¥ €/x0 7] 3.9mV _|open o.2¢
¢xp7? l¥22x0°8f 2./ slozed | ©:.03
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ol Calibration Mation
o Molucular Lask Test Procedure P
for the Viking UAMS )
Aorozpace | r
Systems Division e
1.0 PURPOSE OF TEST
The purpoas of this tast is to astablish the molecular lask rate of
each leak of the calibration station for aach spsciea of the test
gaa and to detarmine the linearity with pressure.
2.0 SCOPE OF TEST \
A
it {a assumed pereonne) familiar with the calibration atation
and the necassary proceduras will conduct the test.
3.0 APPLICABLE DOCUMENTS
PD6400445 Upper Atmosphers Mass Spectromaeter
4.0 PARTICIPANTS
See Work Order Operations Sheet
ORIGINAL paQE 11
fak 774




Callbration Statien
Molecular Leak Test Procedure

for the Viking UAMS ad
5.0  EQUIPMEINT RIQUIRED .

) Part No, Serial  Cakib,
Btem Manufacturer  or Model Qty No. Date
Calibration Station '

Timer

Pure Ganos:

wHydrogon...
—HeMwm-

ORIGINAL Pa

Nitrogen GE I3
Oxygen ‘ OF POOR QuALITY

~ALgOn...

“Gorbon-Diewide

GSarben-Menonide
Bo¥, Ny /Zaz, o,

Equivalent itema may be substituted. These and any additions! ftems muat be
loted helow prior to tenting.
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Calibration Station
Molecolar Lesk Teat Procedare
for the Viking UAMS

: '

PROCEDURE -

Verify that the system is in standby cenditions, L e, the inlat
aystem lo belng pumped by Its internal vacuum aystem. Beso
Bection 6.2 :

Standby Condition for Gas Inlet System

Valves Vj through Vyq V2, V22 OPEN.

20 1/ Jon Pump RUNNING.

Pressure, depending on condition of'lu inlet system (prior
we, bake, atc.}) should be less than 5 x 10°° torr.

GCae Supply valves (Black) - CLOSED.
Gas ¢ylinder valves - CLOSED.
Regular Set Handles - BACKED OFF.

Indicated gas pressurss

High~ Less then 504
Low. Lasa than 24

Low Prassure (40-50 tors) Leak Calibration

Turn Baratron ON. .

iquid aitrogen chill the cryo pod for at lesst 20 minutes for
all gases except hydrogen snd helium. For these gases,
conpect the mechanical pump with a liquid aitrogen cooled ?
molécular sieve in the foreline. |
Backfilling with deeired ges. '
Torque valvas V2, 3, 9, 10, 11, 13, 14 t0 2 1/2 fa, Wos.

This asoumes amall q:ullbnud leak and buffar wolume will not
be used,

Removae nut from valve VyQ.

ORIGINAL PAQE I3
OF POOR QUALITY ‘




He, Aw. Ne.
‘{t_d};‘ I-rpzm:n
. - Calibration Station -
WP Molecular Laak Test Procedures Page /A o
for the Viking UAMS —
Asrocpocs - O
Systams Division |

S s
A
A
Vit

o8
/..///B./s.:o

‘//n/‘(mu
AN K

M(.u

/-// £.3.14

S35
S 316

o

///A.IO

‘/// 319
S s 20

BeA - 774

p——— =T

.. PR Ee—— e epmyereL ST bl

COpen gas eylind;r to be used and set regulator st about 3 psi.

Close gas cylinder (same gas ané.3.5).

Open blesd valve to atmosphere of gas cylinder untll input
regulat or pressure drops to about 50 pol.

Repeat steps 6. 3.5 thru 6,3.7 two more times.
Reopen gas cylinder and laave open,

Slowly open the Black gas supply valve. Slowly open V3 (Inlet)

and admit gas to a pressure of 20 torr, close V2] to 35 in 1he. Open
Vy to a pressure of 40 to 50 torr. A minimum of 20 seconds

should be allowed for each of the 3 Wallace and Tierman gages

to reach full scale. Close and torque the valve after this

prassure range has been reached.

Open V) for 30 seconds and then torque closed, Torgque valve
V4 closed to 2 1/2 in lbs,

wait 20 minutag., Reaet the clock, sst both micrometers to 10
millimeters.

Zaro baratrob-keep set to appropriate scals,

Close Ve, Ngo™ Ye } V?
Wait 5 minutes,

Rezero Baratron with large micrometer - keep amall micrometer
set at 1Cmm, i

When the baratron is nulled, start the clock - record emall
micrometar,

Matntain a null reading for 10 minutes or 10mm on the micro-
meter, which aver comes firat, adjusting the small micrometer.

Tarn off clock when the baratren is again mulled.

Open valves ¥b-and-¥or
ORIGINAL PACE 13
OF, POOR QUALITY

i e e e =

P S I i som



»
B Wt 5T A
m%-hM#lM Aﬂdﬁrmn..ﬁ_nmm rernm TNRE ¢4 et A
‘ "ﬂ T S Ne, Aov. Na.
u .-Qtﬁ!’, . : REN 7?2374339'
; W S v ol IR o Calibration Statlon
- ;;, - _::_w_ T Molecular Leak Tost Proceduras fp, 7 o
L A T R for the Viking UAMS - —
= . l»..,.m'* ~con Cow
. E ;'st».*:s Divls!m
étr ] l o Lo ;
b W S.tl Record the small micrometsr reading and the clock readinge. S
=, | Caleulate leak rate par drecticn oo Data Table, '
ZF W, Mu dcu rmine wlmhn thhhtffcc.t.in toak rate {s acceptable
= ) by comparison with limits in'the tabla.
= iz, 73,23 1flesk rate is not acceptable, repeat steps 6.3, 12 thru 6.3, 22.
— U su Opmtsmtmive il
‘E% : : . . a1 L4
g /// bt(!.!! Reset the clock and set both micrometers to 20 millimeters, ]
= ' Walt 30minutes, . e | 1
i ' / l/d/l. 7 Zero baratron. |
”’" ;///-4' 3,28 Closs valvas ¥i-and-¥8, Vi { Vy
, »/1// -/( 329 Quickly set the large micromster to 15 mmlmotoﬂ.
= / vewe.  Keep the Baratron ¢n A appropriste ecale {readable),
= t i
=3 // + 3,30 . Whoa the Baratrop passes through sero,’ start the clock. |
= S e~ e |
- .nn//:/ Vt./ 3 !I lout the Jarge micromatar to § millimeters. t 1
B uW 14 332 Wheo the Baratron again passes through sero, stop the clock, ' 1
I/M 3.33 ' lmmcduuty open valves Visod-¥h \'/ !' V7 L
VWG. 3.3 Record the hr;o micromater nndhu and the clock resdinge 1
: in .ppropruto table.
«/..// 6.2.38 Cotentaie-the TRk Tt poragrash-briivii-ol TR
= r/..//.,c/c High Pressure (400 torr) Leak Calibration
-/*/.4.3 ' Open valve V4, . - i
‘/"(4.2 Repeat steps 6. 3. IO thre 6,353,358 o:ccpt at a pressurs of 400 : 4
to 500 torr. _ ‘
"/4 Gan inlet ayatem is now ready for usa, : f
: ORIGINAL PAGE I3 ! ;
_ OF POOR QUALITY
: 1
A . TH

L m e e T A e e ot ol otk )




——
L-.—H""'"

Calibration Matian
sdolecular Tesk Teat Procedures
for the Viking UAMS

Asroshcon
6.6 Inlst Syatem evacuation

6. 5.‘

6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6. 6.7 |
6. 6.8

6.6.9

6,6, 10
6- 6- 10. l

6.6.11

6.6.12
6.6.13
6.6.14

6. 6.15

6.6.16

A -TH

Aftar the inlst systamn has been calibrated and uned for
UAMS testing, it should be returned to tha standby coméition
as follows.

Check to ses i eryo pump or mechanical pump trap b full

Close gas cylinder valva. ORIGINAL PAGE IS
Close Black gas supply valve, * OF POOR QUALITY

Bleed gas inlet pressure to 504,

"

Open V23.
Open appropriste roughing valve V18, V19 or V20.

Open V1, 3, and 11,
Open l\M. When pressure is less than 20 torr, open N21.

Whan the pressure §s less than 1 torr, opén V9, V13 and V4

slowly. o L .

Slowly open V2 to a 201/s ion pump current of 15 ma maximum,
'

Replace nut oo valve V10.

Slowly open V10 - Do not let Calibration Station p_rou-u;-:uc‘ud
5 x 10-btorr.

Continue pumping until V2 and V10 are open,
Continue pumping until V1 can be closed,
1f the preasures rise when Viie closed, reopen.

If the pressurss decreases when Vi s closed, leave closed and
torque to 2 1/2 inch pound.

Switch 20 1/sec pump control unit to PRESSURE, Inlet system
is now in standby,

T3
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6.2  DYNAMIC CALIBRATION sTavifd z-23-62

The dynamic calibration procedure admits nitrogen to the SUM3 inlet 4n a
controlled pressure rise from a pressure of approximately 10°% to approximately
25 Torr. During the pressure rise the nitrogen 28 and i4 peaks, 8s measured by \
the SUMS fnstrument, are recorded on tape. Two pressure profiles are run, The
admission of the gas, the data taking and recording are controlied by the test !
configuration. The response of the instrument from this test will be compared '
to the static calibration to determine the time response of the instrument. :

In addition to the nitrogen peaks data, the following {5 also recorded !
once avery five seconds: one SUMS housekeeping word; the twelve UAMS house- "
keeping words; the inlet pressure as measured by the baratron heads: the inlet
pressure as measured by the SUMS {nlet pressure transducer; and the time.

Only six consecutive data points (single scan mode) are stored for each of g
the two nitrogen peaks. These points arc selected by finding the Targest value !
for the peak and recording that value, the two valuis ifmmediately before tt, and ;
the three values immediately following it. .

This test 1s run using filament number 1 only. ?
6.2.1 Vacuum System Set-Up !
6.2.1.1 Verify or implement the following vacuum conditions:

Calibration Stationlon Pump in Protect Mode. [Pt
Valve V-15 Closed. v '
Calibration Station Ion Pump On. v
Liquid Helium Pump Valved Off. v
Calibration Station Butterfly Valve Open. b’// ?
Orifice Open. v
Cryopurp Cold. el
-~
Throttling Valve fully Open. il
MXS Servo Valve Closed. e
6.2.1.2 Verify nitrogen tank 1s connected to valve ¥30. el '
6.2.1.3 Close valve Y30 and open V31. Verify pressure on servo valve is - |
- Tess than 50 microns. __Aﬁi:;
6.2.1.4 Verify chamber pressure is less than 1.0 x 10”7 Torr. L
J.o x10-8T
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6.2.2 Test Equipment Turn-On and Preliminary Switch Settings
6.2.2.1 UAMS Test Set

6.2.2.1.1 Test set circuit breaker on.

6.2.2.1.2 Instrument power circuit breaker on. ORIGINAL PAGE 13
6.2.2.1.3 Set power supplies to 28.0 volts. OF QUALITY
6.2.2.1.4 SUMS/UAMS switch is SUMS position,

6.2.2.1.5 Channel select thumbwheels set to 13.
6.2.2.1.6 Press Joad pushbutton.

6.2.2.1.7 Clock select switch to CLK EXT.

6.2.2.1.8 Press frame select switch until CNT 1ights.
6.2.2.1.9 Press RESET,

6.2.2.1.10 Press START/DECODE.

6.2.2.2 SUMS GSE Interface Unit

h 6.2.2.2.1 Inlet, Range, and Protection valve switches set to CLOSED.
{ £.2.2.2.2 Control select switch set to GSE.
6.2.2.2.3 Delay select switch set to SHORT,

6.2.2.2.4 Set analog monitor rotary switch to position #9. (This
provides a 2M2 PCM type load.)

6.2.2.2.5 Set interface power switches to ON.
6.2.2.2.6 Set TEST SET/INTERNAL switch to TEST SET.
6.2.2.2.7 Set VAC MAIN/ION PUMP switch to ION PUMP.
6.2.2.2.8 Set sweep inhibit switch to NORMAL.

6.2.2.3 Fluke Data logger
6.2.2.3.1 Turn power on.

6.2.2.3.2 Program data logger to scan channels T11, T12, and T15. (See
figure 1 for thermocouple locations.)
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ORIGINAL PAGE 19
6.2.2.4 HP1610A Logic State Analyzer OF POOR QUALITY

6.2.2.4.1 Connect pods 1 and 2 to the 16 bit parallel SUMS digital
data 1ines. These 1ines are available inside the GSE Interface Unit.

6.2.2.4.2 Connect the clock pod to the SUMS data strobe inside the
GSE Interface Unit.

6.2.2.4.3 Set analyzer power to ON,
6.2.2.5 Fluke 8520A Digital Multimeter

6.2.2.5.1 Varify multimeter is connected to MKS electronics.
6.2.2.5.2 Set power switch to ON.

6.2.2.6 HPE9AZA Multiprogrammer

6.2.2.6.1 Verify multiprogrammer is connected to MKS electronics (QIA and
digital output) and the inlet transducer 0O-5v output inside the
GSE Interface Unit (A/D).

6.2.2.6.2 Set power switch to ON,

6.2.2.7 HP B85 Computer
H 6.2.2.7.1 Verify the HP 85 is connected to the Logic State Analyzer, the

Multiprogrammer and the Digital Multimeter via the IEEE-488 bus.

6.2.2.7.2 Set power switch to ON.
6.2.2.7.3 Insert SUMS programs %ape.
6.2.2.8 MKS Type 244A Valve Controller
6.2.2.8.1 Set power switch to ON.
6.2.2.8.2 Set Phase Lead control to 5.0.
6.2.2.8.3 Set Gain control to 100%.

 6.2.2.8.4 Set function rotary switch to CLOSED.
6.2.2.9 MKS 170M-27D Digital Display
6.2.2.9.1 Set display units to TORR.
6.2.2.9.2 Set Head Range to MPLX.
6.2.2.9.3 Set sampling switch to AUTO.
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6.2.2.10

6.2.2.10.1
6.2.2.10.2
6.2.2.10.3
6.2.2.10.4
6.2.2.11

6.2.2.11.1

6.2.2.11.2
6.2.2.11.3
6.2.2.11.4
6.2.2.11.5
6.2.2.11.6
6.2.2.11.7
6.2.2.12

H 6.2.2.12.1

6.2.2.12.2

6.2.3
6.2.3.1

6.2.3.2

MKS 170M-6C Range Multiplier

Set power switch to ON. ORIGINAL PAGE 18
)
Set heater switch to OFF. OF POOR QUALITY

Set response switch to FAST.
Set range switch to .0l.

MKS 170M-34C Head Selector

verify CH.1 and CH.2 heaters have been on for 2 minimum of
4 hours.

Set selector switch to CH.1.

Set CH.1 head range switch to 1 Torr.

Adjust CH.1 coarse/fine zero for 0.000 nominal.
Set selector switch to CH.2.

Set CH.2 head range switch to 100 Torr.

Adjust CH.2 coarse fine zero for 0.000 nominal.
Chart Recorder

Connect chart recorder across input to Fluke digital
multimeter.

Set pe -.r switch to ON.
NOTE

The Chart Recorder is to be used during
the running of this test to indicate to
the operator how smoothly the pressure

{s changing between five second steps.

The recorder sensitivity should be changed
e necessary to maximize the deflection of

2 pen.
Inst _Turn-On_and Warm-Up

Turn on the SUMS lon Pump Power with the switch on the
GSE 1/F Unit.

Wait one minute for UAMS 1dn pump to come on.

kR KRRKRRIS RRRK
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6.2.3.3 From the ion pump current monitor, verify that thg -
instrument internal pressure is less than 1 x 10°° Torr. +
6.2.3.4 Using the switches on the GSE 1/t Unit, open the Protection,
Range and Injet valves. el
6.2.3.5 Turn on the SUMS lnstrument Power with the switch on the GSE
1/F uUnit. [
6.2.3.6 Wait two hours minimum for the instrument fon source to -~
warm-up. L
6.2.3.7 Using the 1610 logic analyser, verify the fon source temperature
as recorded in the UAMS Housekeeping is at least 87 decimal.
(Record value.) ft1,|
6.2.3.8 Record thermocouple temperaturas from Data Logger.
T MY
T12 7%.7 °F
T15 80.9 °F
6.2.4 SUMS Background Spectra {Before Run) ' \
6.2.4.1 Turn on the HPIRZQ calculator, printer, cassette memory
and plotter, L#/r
6.0.4.2 Place a marhed data tape in the cassette memory and rewind it. v
6.2.4.3 Place the SUMS Functional test cassette tape in the calculator. [V A
6.2.4.4 Verify that the cryopump is still cold and that its pressure
is less than 50 microns. [
6.2.4.5 Load and run file ¢ on the calculator. The program is inter-
active from this point. Continue with paragraph 6.2.4.5 when
th: calculator has finished. Record data tape information
below.
SUMS Data Tape 1.D. ¢ gﬁ
Bulk File # (1.2i§. l
or .
T
6.2.5 Final Preparations
6.2.5.1 Set GSE 1/F valve control switch to SUMS position. e
AEROSPACE SYSTEMS OPERATIONS A| 07038 |1raceoesn A
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6.2.5.2

6.2.5.3
6.2.5.4
6121505

6.2.5.6
6.2.5'7

6.2.6.1

I 6.2.6.2

6.2.6.3

Open the two nitrogen tank valves and set regulator to
3 PSI.

Purge the gas supply line with nitrogen.
Close valve V31 and open valve V30,

Close calibratfon station throttling valve and then reopen
one full turn.

On the HP B5 computer load the “DYNAM" program file.

Verify calibration station lon Pump START/PROTECT switches
4s in the PROTECT position.

Verify instrument s running on filament # 1.
set ovifice 16 Ltev/sec,
Data Collection (Nominal)

NOTE

During the simulation of the re-entry pressure

profile the gain and phase controls are to be

manually adjusted to obtain as "smooth" a curve

as possible. "Smooth" is defined as a linear

change in pressure from one point to the next

point five seconds later. The chart recorder ORIG
shall be used by the test conductor throughout
the run to determine how smoothly the pressure
is rising.

Multiple runs of the pressure profile may be
made, as determined necessary by the test
conductor, in order to fully cover the pressure
profile.

(S1ow)

Type RUN on the HP 85 computer. The program {s interactive
from this point, through the collection of a1l data. Con-
tinue with paragraph 6.2.6.3 when the program has finished.

Start the paper in the chart recorder.

Close the MKS valve and stop chart recorder,

-
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) 1 BENDIX COMMUNICATIONS Division | S12¢|COBE IDENT NO. [DRANING NUNBER REV
AEROSPACE SYSTEMS OPERATIONS Al 07038 | 1r3290648 A
- WEIGHT '

ANN ARBOR, MICHIGAN

SHEET 46

(BsA Jan-2




-

ORIGINAL PAGE 13
OF POOR QUALITY

ANN ARBOR, MICHIGAN

6.2.6.4 Load the "30XFER" program on the HP 85. Transfer all
data to the HP 9830. Record data tape information below:
NOMINAL
Run # Tape # (200 Series) Bulk File #
1 2 ol [
2 2ol A
3 2.0 3
4
__-{ |
6.2.6.5 Pump down calibration station using the cryo and fon o
pumps. Open the throttling valve.
6.2.6.6 Repeat paragraphs 6.2.5 and 6.2.6 as required in order to
adequately cover the complete pressure profile with the g/’/,
desired amount of smoothness.
6.2.7 Data Collection (+ 25% P/P)
6.2.7.1 Close calibration station throttling valve and then reopen o
one full turn,
6.2.7.2 Verify calibration station ion pump START/PROTECT switch Ve
{5 in the PROTECT position.
6.2.7.3 On the HP B85 computer, load the "DYNAM" program file. [
6.2.7.4 Start the paper in the chart recorder. il
6.2.7.5  Type RUN on the HP 85. (amd vuu calibvation +esf) v
{ 6.2.7.6 Close MKS valve and stop chart recorder. v
6.2.7.7 Load the ™30XFER" program on the HP 85. Transfer all data
to the HP 9830, Record data type information below:
AEROSPACE SYSTEMS DPERATIONS A | 07038 | Trarg0648 A_
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Run # Tape # (200 Ser'les) Bulk File #
1 2ol &
2 202 |
3 v
: |
6.2.7.8 pump down calibration station using the cryo and fon pumps. / \
Open the throttling valve. ‘ *X
6.2.7.9 Repeat paragraph €.2.7 as required. / :
€.2.8 SUMS Background Spectra (After Run) . |
6.2.8.1 Close valve V30 and open v3l. [t \
6.2.8.2 Place a marked data tape in the cassette memory and rewind. e ‘
| ]
' 6.2.8.3 Place the SUMS Functional Test cassetie tape in the calculator. / K :
6.2.8.4 Verify that the cryo pump 45 cold and that its pressure /
{s less than 50 microns. .
6.2.8.5 Verify chamber pressure is less than 1.0 x 10"7 Torr. l/ |
Record. orifice opém. Ix/0" 8 Tovr !
§
6.2.8.6 Load and run file ¢. Record data tape information below: )
SUMS Data Tape 1.D. # _Q008
Bulk File # (1,2,3
or 4) e /
6.2.8.7 Record Thermocouple temperatures. Tl _2¢.L°F
' '*CM(H!"*WQ. CK’\'Q\MGS T12 73 i of #
Aueiny +est(both dsrﬁ T - o
B TRe max W in 15 59-1—
6.2.9  Instrument Turn-Off T :
™5 . 98,
6.2.9.1 Turn off SUMS fon pump and 1nstrumenet°p%wer.7a 4 o '
THE BENDIX CO'PQIAHNO-N CODE 1DENT NO. DRAWING NUMBER REY
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6.2.9.2 Turn on SUMS Vacuum Majintenance Power, / J
6.2.9.3 Attach all data to this procedure, including chart /
recorder output tapes. — ;
- |
- END OF SUMS DYNAMIC CALIBRATION ]
test conpleted 2-2¢4.g5
ORIGINAL PAGE 1S i L
[ |
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l
|
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4
|
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P B 1104 HFEE AL b T FAGE 1 OF €
FUMCTICHAL TEET
IATA TAFE 1D & EuLk DATAR FILE 0 1
SUME FUMCTIONAL TEST
TRAZ9GE4S BACEGROUNT SFECTRA (BEFORE FUHY ALL VALYEL OFEN
MOUSEHEEFTHG TRTH FILAMEHT HUMEER 1
SCAN HUMEBER 1 2 C 4 ] é B 3 AHAL fUs
IMTERLACE STEF 1 < il 4 1 & 2 o
TCHIZATION EHERGY g ril e I rd P e g
FILAMENT HUNMEEF 1 1 1 i 1 1 i 1
CAF OHels QFF=2 i 1 1 1 1 1 1 1
FLUE 15 YOLT 183 19% 193 163 193 143 193 192 e
MINUE 1% vOLTY {30 130 13 129 120 12% 129 129 -1%,000
10H FUMF VOLY 120 181 181 t@1 1E€1 181 181 181 7.194
10 SOURCE TEMRE i a0 o -} o6 o a1 a1 3.986
FRE-AMF TEMF 166 169 166 169 1€9 1% 169 €9 €.73%
FLUS & VOLT 121 121 121 120 121 120 120 120 4,778
A<D REFERENCE vOLT 1672 163 1€F 162 1€3 163 1€3 16%
EMISSION CURREMT 126 125 18 126 18Y 126 128 126 4,982
COLLECTOR CURRENT 110 1@ 116 110 11e 116 11@ ii0 4,391
ELECTROH ACC VOLT {Ee 1@ 19¢ 18% 1€% 190 198 1&% v.57@
10N ACC VOLT 3% 29 3% 39 2% t 29 2% 1.48€
I0N FUMF ANALOG 0.00z0
28 VYOLT FOWER SUP 28,360
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* TS REN SUME DYHAMIC
- 8@ REM DATA TAFE
20 REM
108 REM < COMMENTS
ité REM i TINE
1206 FEM 2 IHLET F, HIUCER
130 REN a EAFATRON FRETS.
. 140 REN 4 SUME HSE WORD
150 REN S UAME HEE WORDS
166 REM £ AL 28 (6 SANFPLES)
176 REW T AL 14 (& SAMFLES)
180 REN & fry 2%
190 REM q fML 14 C(ZHD HIGHEST)

HLTE FHTIDN
FORM

7t CHARACTERE,
CEECONDES
(VCLTED

CTCRR:

(1£ BIT DECIMﬁL)

CEHD HIGHEST & EIT DECIHPL)
(9 EIT DECIMALY
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ORIGINAL PAGE 17
6.3 COMPOSITION CHANGE CALIBRATION o pooyR OfIALITY, 3/2/82

The composition change calibration admits a gas to the SUMS inlet
in a controlled prassure rise. At a given pressure point the

gas is switched to another gas. The SUMS {nstrument and test
configuration measures and records the time, pressure and a
portion of the spectra 50 that the time response to the gas
composition change can be determined.

Two sets of gasses are used during this procedure; oxygen switching
to nitrogen and nitrogen switching to a nitrogen/oxygen mixture.
For each set of gasses there are two pressure switch points;

1 Torr and 10 Torr. For each switch point there are two pressure
profiles which are followed; the dynamic nominal profile and the
dynamic +25% P/P profile. Al1 these various combinations yield a
total of 8 different pressure runs.

The data collected during this procedure consists of the time,
the inlet pressure {(as measured by the MRS baratron), the inlet
pressure (as measured by the sums inlet pressure transducer), two
of the twelve UAMS housekeeping words (status and ion source
temperature), and peak data (ion currents) for the AMV 32, 28, 16
and 14 peaks.

Only six consecutive data points (single scan mode) are stored
for each of the four peaks. These points are selected by finding
the largest value for the peak and recording that value, the ‘

( two values immediately before it and the three values immediately
following 4t. (Note: by definition if the largest value occurs
more than once, the later occurence is assumed to be "larger".

This procedure is run using filament number 1 only. T
COMPOSITION CHANGE CALIBRATION i

PRESSURE RUN SUMMARY
TIME (secondss

RUN TYPE  SWITCH POINT (approx.) PROFILE |
o 1 Torr 425-905 | 565 :
#2 1 Torr N 440-755 | 565 |
¥3 10 Torr §20-1100 | 900
#4 10 Torr 515-950 | 750
; 6.3.1  VACUUM SYSTEM SET UP lf ]

6.3.1.1 Verify or implement the following vacuum conditions: _ L/”’
Calibration Station Ion Pump in Protect Mode. v
Yalve V-15 Closed. :::

AEROSPACE SYSTEMS OPERATIONS A| 07038 | 1p 3200688
ANN ARBOR, MICHIGAN e
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6.3.1.2

6.3.1.3

6.3.1.4

6.3.1.6

6.3.1.7

6.3-2
6.3.2.1
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Calibration Station Ion Pump On.

Liquid Heldum Pump Valved Off,
Calibration Station Butterfly Valve Open.
Orifice Open.

Cryopump Cold.

Throttling Valve fully Open.

MKS Servo Valve Closed.

Close valve V30 and open V31, Verify pressure on servo

valve is less than 50 microns,

Verify chamber pressure is less than 1.0 x 10“7 Torr.

LU

O
bl
o

Connect the oxygen tank to the "gas #1" fitting on the

4-way valve, via the flow meter. Reference figure 1,

page 5.

Open the valves on both tanks and set each regulator to

approximately 5 psi.

Set both flow meters so that the black ball is centered

at 15 on the flow meter scale. Be certain that the

meter is level. (A setting of 15 is equal to 39 ce/sec.)

flow

Test Equipment Turn-On and Preliminary Switch Settings

UAMS Test Set

6.3.2.1.1 Test set circuit breaker on.

6.3.2.1.2 Instrument power circuit breaker on,

6.3.2.1.3 Set power supplies to 28.0 volts.

6.3.2.1.4 SUMS/UAMS switch s SUMS position.
6.3.2.1.5 Channel select thumbwheels set to 13.
6.3.2.1.6 Press load push button.

6.3.2.1.7 Clock select switch to CLX EXT.

6.3.2.1.8 Press frame select switch until CNT 1lights.
6.3.2.1.9 Press RESET.

R IRRERR I R

! -8

Tovry
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RIGINAL PAGE 13
6.3.2.1.10 Prass START/DECODE. ORI R QUALITY e {
6.3.2.2 SUMS GSE Interface Unit o
6.3.2.2.1 Inlet, Range, and Protection valve switches set to g
CLOSED,
6.3.2.2.2 Control select switch set to GSE. [P
6.3.2.2.3 Delay select switch set to SHORT. el
6.3.2.2.4 Set analog monitor rotary switch to position #9. (This L",/’
provides a 2M2 PCM type load.)
6.3.2.2.5 Set interface power switches to ON. (el
6.3.2.2.6 Set TEST SET/INTERNAL switch to TEST SET. vl
1 6.3.2.2.7 Set VAC MAIN/ION PUMP switch to ION PUMP. el
6.3.2.2.8 Set sweep inhibit switch to NORMAL. el
6.3.2.3 Fluke Data Logger b”” r
h 6.3.2.3.1 Turn power on. e
6.3.2.3.1 Program data logger to scan channels Tl1l, T12, and T15. -’,f’/
(See figure 1 for thermocouple locations.)
6.3.2.4 HP1610A Logic State Analyzer
6.3.2.4.1 Connect pods 1 and 2 to the 16 bit parallel SUMS digital
I data 1ines. These lines are available inside the GSE Vel
Interface Unit.
6.3.2.4.2 Connect the clock pod to the SUMS data strobe inside uf””
the GSE Interface Unit.
6.3.2.4.3  Set analyzer power to ON. ~"”'
6.3.2.5  Fluke 8520A Digital Multimeter il |
6.3.2.5.1 Verify multimeter is ..nnected to MKS electronics. [Vl
6.3.2.5.2  Set power switch to ON. 7
6.3.2.6 HP6942A bultiprogrammer
I -1t senpix communications pivision| * ot °“'-‘é "o'ga'“’ DRAWING NUMGER | REV
‘ AEROSPACE SYSTEMS OPERATIONS 7 TP 3290648 B
ANN ARBOR, MICHIGAN SCALE
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6.3.2.6.1 Verify muItiprogrammer is connacted to MKS electronics

(D/A and digital output) and the inlet transducer 0-5V

output inside the GSE Interface Unit (A/D).

6.3.2.6.2 Set power switch to ON.
6.3.2.7 HP 85 Computer

|\|\

6.3.2.7.1 Verify the HP 85 s connected to the Logic State Analyzer,

the Multiprogrammer and the Digita) Multimeter via the

1IEEE-488 bus.
6.3.2.7.2 Set power switch to ON,
6.3.2.7.3 Insert SUMS programs tape.
€.3.2.8 MKS Type 244A Valve Controller
6.3.2.8.1 Set power switch to ON.
6.3.2.8.2 Set Phase Lead control to 5.0,
6.3.2.8.3 Set Gain control to 100%.

6.3.2.8.5 Set INT/EXT switch to EXT.
6.3.2.8.6 Set setpoint control to 10.00.

v
A 6.3.2.8.7 Set input switch to 1Qf.

6.3.2.% MRS 170M-27D Digital Display

L 6.3.2.9.1 Set display units to TORR.

6.3.2.9.2 Set Head Range to MPLX.
6.3.2.9.3 Set sampling switch to AUTO.
6.3.2.10 MKS 170M-6C Range Multiplier
6.3.2.10.1 Set power switch to ON,
6.3.2.10.2 Set heater switch to OFF.
6.3.2.10.3 Set response switch to FAST.

L]

h 6.3.2.8.4 Set function rotary switch to CLOSED.

SRR KR RRI I TN
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6.3.2.10.4
6' 3-2. 11
6.3.2.11.1

6.3.2.11.2
6.3.2.11.3
6.3.2.11.4
6.3.2.11.5
6.3.2.11.6
6.3.2.11.7
6.3.2.12

6.3.2.12.1

H 6.3.2.12.2

F
6.3.3

6.3.3.1
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N

Set range switch to .01,

MKS 170M-34C Head Selector

Verify CH.1 and CH.2 heaters have been on for a minimum bﬂ’f'
of 4 hours.

Set selector switch to CH.1.

Set CH.1 head range switch to 1 Torr.

Adjust CH.1 coarse/fine zero for 0,000 nominal.
Set selector switch to CH.2. |

Set CH.2 head range switch to 100 Torr.

Adjust CH.2 coarse fine zero for 0.000 nominal.
Chart Recorder

Connect chart recorder across input to Fluke digital
multimeter.

AN

Set power switch to ON.
NOTE

The Chart Recorder is to be used during
the running of this test to indicate %o
the operator how smoothly the pressure

is changing between five second steps.

The recorder sensitivity should be changed
as necessary to maximize the defilection
of the pen.

Instrument Turn-On and Warm-Up

Turn on the SUMS lon Pump Power with the switch on
the GSE I/F Unit.

Wait one minute for UAMS fon pump to come on.
From the fon pump current monitor, verify that thg

fnstrument internal pressure fs less than 1 x 10-
Torr.

NEY
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6.3.3.4 Using the switches on the GSE I/f Unit, open the -’,,'
protectionﬁjnlet valves. Close the Range valve.
An
6.3.3.5 Turn on the SUMS Instrument Power with the switch -
on the GSE 1/F Unit. v _
6.3.3.6 Wait two hours minimum for the instrument ion source ./,,f”
to WArm-up. qu Hov & hoovs
6.3.3.7 Using the 1610 logic analyser, verify the fon source
temperature as recorded in the UAMS Housekeeping is |
at least 87 decimal. (Record value.) _ 20,,
6.3.3.8 Record thermocouple temperatures from Data Logger. Til 25{.'7 °F
T12 22.5  °f
715 _7220 °F
6.3.4 SUMS Background Spectra (Before Run) |
6.3.4.1 Turn on the HP983D calculator, printer, cassette memory g
and plotter. —
’ 6.3.4.2 Place a marked data tape in the cassette memory and k
rewind it.

6.3.4.3 Place the SUMS Functional test cassette tape in the
calculator. .

6.3.4.4 verify that the cryopump is stil) cold and that {ts
pressure is less than 50 microns.

A

6.3.4.5 Load and run file ¢ on the calculator. The program
is interactive from this point. Continue with paragraph |
6.3.5 when the calculator has finished. Record data

tape information below. , :
SUMS Data ‘Tape 1.D.# ___ & |

Bulk File #(1,2,3,0r8)__ J
b

6.3.5 Conductance Setting

The calibration station throttiing valve is set to a
known conductance in the following steps. In this way
there will always be a flow of gas out of the upper
volume of the calibration station. (The part that

" E BENDIX COMMUNICATIONS DIVISION

AERQSPACE SYSTEMS OPERATIONS
ANN ARBOR, MICHIGAN
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6.3.5.1
6.3.5.2
6.3.5.3
6.3.5.4
6.3.5.5
6.3.5.6
6.3.5.7

6.3.5.8

I'J 6.3.5.9

6.3.5.10

ORIGINAL PAGE 19
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the SUMS inlet 1s connected to.) This flow will insure
that when the 4-way valve s switched to change gas
composition, the gas in the upper volume will rapidly

be replaced with the new gas.

Set in the 10 11ter/sec orifice,

Verify that the cryo pump 1s still cold.

Close the SUMS inlet valve.

Set the MKS baratren readout for 10 mili Torr full scale.
Verify that oxygen is flowing through the Varian leak.
Verify that the throttling valve is fully open,

Using the Varian leak and watching tge baratron readout,
raise the pressure to .30 £.02 x 1072 Torr.

Wait one minute, then record pressure.

Leaving the Varian leak as it is, immediately close
the throttling valve until the pressure {increases to
6.0 £ 0.5 x10-3 Torr.

Wait one minute and verify that the pressure is stable.

R

o 3110 Torr

\

|

L

AEROSPACE SYSTEMS OPERATIONS

Record pressure. égggo”Torr
6.3.5.11  Remove the handle from the throttling valve. Do not
move valve throughout the test. Conductance is now /
set to approximately 0.5 1iters/sec.
lo .
6.3.5.12 Close Varian leak valve. %.0/.31 5% l/-"" v
6.3.6 Final Preparations
6.3.6.1 Use the HP 85 to manually switch the 4-way valve to
nitrogen. [l
6.3.6.2 Verify MKS baratron pressure is less than 0.1 x 10-3
Torr. ._......./
6.3.6.3  Open all three SUMS valves. [
6.3.6.4 Set valve control select switch on GSE I/F to “SUMS*, [l
# ' 1 SIZE[CODE IDENT NO. [DRAWING NUMBER REV
¥ 1z BINDIX COMMUNICATIONS DIVISION
A| 07038 |1p 3200648
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6.3.6.5 Slowly open Varian leak to raise pressure high enough
to cause SUMS to_automatically close the rang
(approx. 5 x 1073 Torr) clesed at Pa )
10w fv Cww ~ 30wV
6.3.6.6 Close Varian leak and again verify that pressure 1s
less than 0.1 x 103 Torr.

6.3.6.8 Verify SUMS 1s running on filament #1.
6.3.7 Data Collection (0p switching to Np)

NOTE

For this test the pressure ramp is
manually controlled by the operator
using the Varian leak valve. The
valve 15 used to obtain as smooth

a curve as possible while staying
close to the desired curve. The

HP 85 display 1s used to indicate
how close to the desired curve the
pressure ramp is and the chart
recorder shows how smooth it is.

6.3.7.2 Type run on the HP 85. The program is finteractive
through the collection of all data.

The HP 85 gives you a choice of four run types. Run each
of the four until a good run is obtained for all. The
data for the four runs will be stored on tape in files

6.3.7.3 Load the "30XFER" program on the HP 85. Transfer
the data from the four runs to the HP 9830. Record
data tape information below:

@ va1vs.
Oxrd” T.ﬂ;,__.__

vl
-

6.3.6.7  On the HP 85 load "COMPOS" program. o

A

6.3.7.1 Start the paper in the chart recorder. (Slow) e

"COMPJ", “COMPR", “COMP3" and “COMP4", 7 P’//

£ BENDIX COMMUNICATIONS DIVISION
AEROSPACE SYSTEMS OPERATIONS
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0y SWITCHING TO Ny

RUN_TYPE TAPE # (300 series) BULK FILE #

n 3ol '
#2 301 2
#3 30l 3
w 301 ¥

1om c_:..,";.f; be-(ﬂre v ns

bavet vow P 32 peak 2 8 prak J

’m sl ——

2 | /8 x10°% Tour] 6-0x0"A z"""‘"',{ﬂ
B3 ] <16°% Teovr | Goxp DA .8 x0"% A
#y | <107® Topy | 290007 A S-1xi10°tq -~

6.3.8 Data Collection (N2 Switching to Nz/07)
6.3.8.1 Remove the oxygen tank from the "gas #1" fittfng on the ‘
4-way valve. Replace this with the nitrogen tank, again - |
via the flow meter. v !
6.3.8.2 Connect the No/0p mixture to the "gas #2" fitting on the e -
4-way valve, via the flow meter. .
6.3.8.3 gpeniihe valves on both tanks and set the regulators to s
psi. e
6.3.8.4 Checking first to make sure the flow meters are Jevel, v
set each so that the black ball is centered at 15. ;
6.3.8.5 Load “COMPOS" program on the HP 85. w |
6.3.8.6 Start the paper in the chart recorder. (Siow) o
6.3.8.7 Type run on the HP 85. Again run each of the four run
types until four good ones gre obtained. v
1L BENDIX COMMUNICATIONS DIVISION S'A" Coot “g'g ND. [DRANING NURBER hev
AERDSPACE SYSTEMS QPERATIONS 07 ! 8 '
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6.3.8.8 Load the "30 XFER" program on the HP B5. Transfer the
data from the four runs to the HP 9830, Record data
tape information below:

Nz SWITCHING TO N2/02

RUN TYPE  TAPE # (300 series) BULK FILE #
| 1 3o S
#2 Y &
T3 3oz !
T | L WY s

"own covvesds belove vuns

baratvon P, 32 peak 8 peak.
B | <ilovT | Goxo 't A1 TS xiorta
P 3 Y] es xa VA T 0407y ¢
Py <o T S.¥x 104 3.3x0°2 5 v
6.3.9 SUMS Background Spectra (After Run) —
6.3.9.1 Record the time (as read from the UAMS test set) at which
the calibration station was pumped down following the
last run. Pressuel woos \O Tewy, ZoiYoHrs.
6.3.9.2 Fully open the calibration station throttling valve. f
6.3.9.3 Verify ghat the chamber pressure is less than -8
1 x 10° Torr. : . Sx0 " Torr

6.3.9.4 Load and run file @ of the SUMS functional test tape
on the HP 9830. Record data tape information below.

ORIGINAL PAGE I3
OF PNOR OUALITY

e —————

¢

vanqe valve was SUMS Data Tape I.D.#
s+i0 closed. Bulk File #(1,2,3 or &) __&
6.3.10 Instrument Turn-0ff
6.3.10.1 Turn off SUMS fon pump and instrument power. &//
| e sENDIX €OMMU§|ICATIO.NS. DIVISION S126 [CODE {DENT NO. JDRAWING N‘UHBER RE\'TJ
AEROSPACE SYSTEMS OPERATIONS A| 07038 | Tp 3290648 B
ANN ARBOR, MICHIGAN ) WEIGHT SHEET 59

BaA 3410-2

. i
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6.3.10.2 Turn on SUMS Vacuum Maintenance Power,

recorder output tapes.

END OF SUMS COMPOSITION CHANGE CALIBRATION

_
6.3.10.,3  Attach all data to this procedure, including chart e

SIZE[CODE 1DENT NO.
L BENDIX COMMUNICATIONS DIVISION
A| 07038

AERQSPACE SYSTEMS GRERATIONS

DRAWING NUMBER
TP 3290648

ANN ARBOR, MICHIGAN

fRaA MIB-2




7.0 Procedure Variation Sheet

ORIAINAL PAGE 13

1

» €
1

1

. {

E BENDIX COMMUNICATIONS DIVISION] SI2E CODE IDENT NO. [ORAWING NUMBER T rev !
AEROSPACE SYSTEMS OPERATIONS A | 07038 | 3200648 B

ANN ARBOR, MICHIGAN WEIGHT SHEET 61 !

— —— . — —— .
BrA MIR-2 1

] !

. ' ‘ W=



8.0 Hardware Discrepancy Sheet H
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ST T O LU SR T L L (R DIRUTEL, [ Y i IR Ly L1 DA LRN TR

SIZTETCODE IDENT ND. [DRANING NUMBER REV
£ BENDIX COMMUNICATIONS DIVISION
Al 07038 | 1p 3200648 g

r-v
- AEROSPACE SYSTEMS OPERATIONS
ANN ARROR, MICHIGAN SCALE |IE 1GHT Ismi 62 I
e
t :
i i

!
!

“BeA 312
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Sign-0ff Sheet

The SUMS instrument has been successfully calibrated per

this procedure.

SUMS SN# /
UAMS SN# &

est uctor

-

.k BENDIX COMMUNICATIONS Division| SIZE

AEROSPACE SYSTEMS OPERATIONS A

CODE IDENT ND. JDRAWING NUMBER
07038 | Tr 3290648

2

ANN ARBOR, MICHIGAN SCALE

BeA JIB-2

WELGHT ISHEEI 63 l :
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SPECIAL TESTS FOLLOWING COMPLETION OF DYNAMIC CALIBRATION

SUMS S/N 1

UAMS S/N 6

T/€ G. Robertson
Date 2-~25-82

?

A1l tests were run with filamen*, #1.

Background spectra taken with all SUMS valves open, calibration station orifice
open, and station chamber pressure at 6 x 10~® Torr. SUMS has been pumping on
{tself with the inlet valve closed and the range valve open for ~ 24 hours
prior to this time. Before this the inlet pressure was as high as 33 Torr.
Background data stored on tape #008, file #3,

Temperatures:
UAMS fon source = 9010 (i.e. fully warmed up)

T1l 73.7°F
T12 73.0°F
T15 78.9°F

Special Test #1

Nominal Pressure Profile followed up to time = 150 seconds, then pressure
was held constant and data was taken for another 50 seconds. Data stored on
HP9830 tape #202, bulk file #2.

Special Test #2

3

Same as abbve except pressure was held at t = 650 seconds. Data stored on
HP9830 tape #202, bulk file #3.

Special Test #3

Exponential pressure profile was followed starting at P = .1 Torr. Curve
followed was:

P = Poeat
Po = ,1 Torr
a = 0.0132

Range valve closed for entire test. Inlet valve allowed to close automatically.

Data stored on HP9830 tape #202, bulk file #4. After Eumping down system at
the end of the run, AMU28 peak was less than 2.7 x 10~12 Amps.

- Special Test # 1 (Again)

First run was done with filament #2 by mistake. Test was rerun using
filament #1. Same profile. Data on tape #202, bulk file #2.

ext. press. before after
AMU 28 peak @ 3 x 10°° Torr  3.51 x 10722 A 3.73 x 1072 5
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- Special Test #2 (Again)

First run done with filament #2 by mistake.

Page 2 of 2

Test rerun using filament #1.

Nominal profile fram t = 500 to t = 630, hold at 630. Data on tape #202,

bulk file #3.

ext. press. before

AMU 28 peak @ 2 x 1073 T 2.59 x 10712 A

AU 14 peak @2 x 108 T 175 x 10712 A
TI1  75.2 °F
T12  74.6 °F
Ti5  75.9 °F

3x10
file #4.

after
2.47 x 10712 A

1.91 10713 &

- After running the three special tests a second background spectra was taken.
This spectra was taken with all SUMS valves open, the calibration station

throttlgng valve fully open, the orifice open a
Torr. The background data is stored on HP9830 tape #008, bulk

nd the chamber pressure at
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ORI A B R 1em: HREL gl EA TR Fraf 3 DF £
. FUNLTICHAL TELT

DRTA TAFE 1D e ELLE TRTH FILE A 2

SUME FUNETIONAL TEST
BACHGROUND SFECTRA) EE~3TORFs ALL YALYES OFEM Bedare Special Tests

\ HOLEENEEF THG TRTA FILAMENT HUMEEF 1 é
— e mmTonmmomosmmaomoosmommmmmmmmmommmT el i
: LLAN HUMEEF y oz 2 4 5 & 7 &8 ANAL MU ]
( IHTEFLACE STEF R T T - - I
- TOHIZATION EHERG -s, o7& ¢ 7e TE PR TR 78
FILAMENT HUMEEF A O T (R S T
e AP OH=1, OFF=Z S S S U SRR SR !
i T | FLUS 15 VOLT yazx 193 1eE 163 195 19: 193 193 15.280 |
' o MINUS 15 VOLT 135 13 13C 130 130 130 130 13@ -15.01@0 |
e : TON PUMF VOLT 1E1 181 1% 181 180 18@ 181 181 7,196 '
' 10N SOURCE TEMF s %@ 4C 9 sy % %0 9@ 3,560
' " ‘ PRE-GMF TENF 165 168 166 16& 168 168 166 16€ £.683 |
. FLUS & VOLT 120 1ze 121 120 121 1ze 131 121 4,772
et o T PEFERENCE vOLT 163 163 163 163 1€3 163 163 1€%
e EMISEI0N CURFENT 3% 126 156 126 126 135 126 126 4,982
COLLECTOR CURRENT 113 111 114 111 11 111 i1l 1 4,422
ELECTRON RCC VOLT 150 190 1%¢ 1@ 190 189 169 190 7. 572
10h RCC VOLT he e &3¢ 39 3% 28 39 39 1,485
TGN FUME ANFLOG 0.0020
6 VOLT POWER SUP 2¢. 380
i
< a
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EXTRA DYNAMIC CALIBRATION RUNS

Runs made 3-5-82

Before Runs 128 = 2.72 x 10'12 A, inlet and range valves npen, orifice
open, thrott1ing open, Pehamber 7 x 10°2 Torr.

Ion Source Temperature = 9010 (HSK output) before above data was taken.

First run was full Dynamic, nominal profile.
(Data attached)

- after completion of run, 128 = 2.72 x 10'12 A, B minutes after
pump-down, range valve closed, inlet ;a1ve open, orifice open,
throttling valve open, Pchamber < 107 Torr.

Second run was nominal to 155 sec, then hold,
(Data attached)

- before run, 128 = 3.63 x 10"12 A, range valve open, inlet
valve open, orifice open, thiottling valve open, Pchamber < 10-7 Torr.
Third run was nominal from 500 sec to 635 sec, then hold,
(Data attached)
- before run, I,o = 4.58 x 10" "¢ A, range clesed, inlet open,
orifice open, throttling valve open, P Ix 10"8 Torr.

12

chamber

-—— M
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