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1. OBJECTIVE OF CONTRACT -

The obj tu ~t 1ve of th i s  cont ract wa~ to provide  - •

suppoot service  as required at the  pr elaunch ,
launch , assembly or operat ional  area In
support of satell i te densi ty  payloads and - 

-

provide  post f l i gh t  d iagnost ic  and evalua-
t ion of e lec t ronic  c i rcu i t  per formance .

2 . DESCRIPTI ON OF WORK PERFORMED

There was no required support service during
the pre laun ch , launch , assembly or operational
area for  the  dens i ty  payloads .  However , when

-

• j an anomaly in f l ig h t  data for  the hot f i lament
ionizat ion gauge on the S3-2 sa te l l i t e  appeared ,
the c o n t r a c t  moni to r  requested a detai led
analysis  of data p r i n t o u t s  in order  to diagnose
the anomaly and evaluate  the e lec t ronic  c i rcui t
pe r fo rmance . j ~

2.1 Anoma~ y l i t  F1l~~ t Data

j~~ ; ~ w Hj ’ e a r - i y  f l i g h t  ~ata ~r d icat ~~ the
• l ol l  “~ n~~

( 1) P r h - r  1 o  r t -v o lu t i on  Number 25 the hot
; 1 1~ m~ nt ~r- r 1i:3ation gauge appeared to
U work ing  s a t i t ~fact o~ i1y. The probe

m 1o.~~ on mon i to r ’  I nd ica t ed  t hat t h e
1 1  J am e n t  i m i o o ~~on r e g ul a t o r  loop bias 

• 

-

e l m  r - C i  11 r i~ tn e  em i n n i o n  to 1. 1XlO~
7

amp~~r - ’~. T h e r e  was c or l ( - l a t io n  l e t  wevf l
p r n o . w r - o  U ata  m - ~ u r erl ln Ue l h t h e  ho t

‘1 l ain ut  o n r l  t h e  co .~ o c a t h o d e  ion l  ;‘at .ion

-1-
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(2) By revolution Number 52 the emission

regulator of the hot filament ioniza-

tion gauge was out of regulation as

evidenced by low and varying probe current

value as well as by a low pressure

measurement compared to that measured by

the cold cathode ionization gauge .

2.2 Analysis of Design of Hot Filament Ionization
Gauge Circuits .

The filament emission control loop and monitor

• circuit was analyzed to determine operation

limits and failure modes. The following

was determined from the analysis:

(i) The probe electrometer which sampled *

approximately ten percent of the

filament emissIon was operated at +49.5
vo l t s  with respect to ground and the
gain to its output Was -3X107 volts/

• ampere .

( 2 )  The telemetry emission current monitor
amplifier offset the electrometer
amplifier to ground level and had a
gain of -1.0 volts/volt . The transfer

characteristic of the probe current input

to telemetry amplifier output was:

ETLM -3.0X107 I~ 4-5 .3 volt s
or 

- (5.3 - EThM)X10
7 amps. ~. :~

3

The monitor output at zero probe current
- • 

Input was *5.3 volts or 0.3 volts above the
PCM encoder limit. At -1.lX1O~~ amperen

of probe current the monitor output was

at -4 -2 . 0 volts.
— 2 .

- • - - - • - - - - -— --—~~~~~~~~~~~~~~~ •‘-~~~~~~~~~~-•~~~~~~~~~~~~~ -r n~~~~~~~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



(3 ) The gain from the electrometer output

to the filament regulator output

amplifier was -6.8 volts/volt.

(4) Review of development test data showed

• that nominal filament voltage for a

probe current of 1.lXlO 7 amperes was

3.0 volts . Maximum filament circuit

voltage available was set at approxi-

rnately 3.7 vol t s  in or der to prevent
burn-ou t.,. The f i lament  power source con-
tained rio ac t ive  current  l imiter .  In
order  to d r ive  the f i lament regula tor
output  0.7 to l imit  from nominal , It
would require  but 0.1 vo l t s  at the out-
put  of’ the  e l ec t romete r  or about four  :- -

percent  of the nominal probe current
of l.lXlO”7 amperes. 1:

(5) The e lec t rometer  ampl i f ier  contained a
t h i r t y  second time constant  in i ts
f’e e d b n o k  i lement in order  to s tablize
the cont ro l  loop which contained the
long thermal time constant of the

fi l ’ irn~-n t . U n f o r t u n a t e l y  t h i s  time -
•

t ’o n s I ’-~n t , t h e r e f o r e , appeared in the
probe cu r ren t  mon i to r .

( e )  The f i l ament  voltag e was reduced to zero
for f ive second s out of approx imately
every  320 seconds by me an s of an
elec t r o n i c  t imer .  This func t ion  was 

-- -. - -.
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accomplished after the long time constant

of the electrometer. Therefore, the fila-
ment shut-down was instantaneous with

only the the rmal time c onstant of the
filament assembly. The turn on time

constant should have been faster in that

the voltage applied to the filament was

3.7 volts until the loop started to con-
-
• 

trol , at which point the filament
voltage went to a nominal 3.0 volts .

2.3 AnalysIs of Flight Data

Pr in tou ts  we re made av ailable for  data analysis
from launch to revolution Number 52. Early

data (up to and including revolution Number 24)
Indicated that the emission regulator was

working normally. The telemetry monitor was

constant at 1.9 to 2.0 vo l t s  (about l .lX lO ’7

ampe r e s ) .  During this early period the data
was scanned to find a fi lament off mode of
operation . One was discovered In the data

for ’  revolut ion Number 24 . Unfo r tuna t e ly ,  th i s
data was real time data and the emission
m o n i t or  wan read out only once per eight
seconds . For three successive readouts the
monitor read 2.0, 2.4, and 2.0 volts. This is

reasonable because of the thirty secon d time
• constant.

H Figure 1 is a plot of expected waveform s in

the filament circuit . Waveform A shows that

during the filament off interval the power
~~~

. I
Is removed from the filament for five seconds.

..&

- -1 -.- -
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When turned back on the voltage goes to the

limit level of 3.7 volts until the control
loop settles out . This is estimated to be

about two seconds since the filament is not

completely cold .

Wave form B shows the probable probe current .
Even though the filament powe r is removed

the probe current doe s not drop to zen-u

Immedia te ly  because of the th c r m al  t ime
constant  of the f i lament  assembly.  The
response of the probe is much faster when

the filament is turned on because of the

saturated heater voltage of 3.7 vo l t s  un t i l
the control loop stabilizes . Waveform C

shows the probable resulting telemetry monitor
signal for  probe current . Dur ing  the l ila- - -

ment of f  in te rva l  the monitor’ signal can rise
to the zero probe current lev el of 5.3 vol ts
only at a rate de te rmined  by the  t h i r t y
secon d time con stant in the el ec t romete r
and the thermal time c onstant of the filament .

As suming that the thermal time constant of
the f i lament  is Insignif icant c ompared to
t h i r t y  seconds , in f ive  seconds the monitor
will rise to 2.51 volts from 2.0 volts on

Ito way to 5.3 volts . (ETLM = 5.3 ~3.3 ~~~~~~~~
Wbrn the fi l ament  off signal is removed the
signal i t  t u rns  to the c o n t r o l  loop value
of 2 .0 vo l t s  rapidly due to the sa tura ted
heater  voltag e of 3.7 volts. —

,1
-5-
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Between revolution Number 24 and revolution
Number 52 there was no data for  analysis.
During revolution Number 52 the f i lament
control circuit was malfunctioning . The

emission monitor voltage varied from about

~4 . i  volts to about 3.2 volts , indicating

emission current values of 4X10 8 amps to

7Xl0 8 amps. At no time during the twenty-

four minutes of data reviewed did the

emission mon itor  reach the control  valu e of
l.1X1C 7 ampere or 2.0 volts output. The

heater vol tage at the output of the regula tor
circuit shoul d have been at saturat ion at these
low emission current levels.

On revolution Number 57, at space craft  time
70760, there was a filament turn off as

-
~~~~ indicated by the filament flag monitor. The

probe emission monitor did not change

significantly indicating no change in filament

emission . The emission monitor at thin time

read 3.6 volts or’ 5.8X1o 8 amperes. This

seems to indicate that the filament regulator

or the filament Itself was open and somehow
the cold filament emitted at the levels

4 to 7X10 8 amperes.

There were no other filament off indications

in subsequent data reviewed out to revolution

Number 500. 
•

A review of the hot filament ionization gauge

data during revolution Number 52 was made

in detail in order to determine whether or

-6- 
-
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not there was correlat ion between probe
-: emission current reading s and pressure read-

Ings from the automatic range switching

gauge electrometer.

The gauge electrometer on range one had a full

scale input value of 5XlO~~~ amperes. Thus,
the gain in range one was lXlO1° volts/ampere.
There were four ranges with automatic range

switching with adjacent range gain ratios of

ten . The thresholds for range change were set

at full neale (÷5 volts at the telemetry output)
and 6 percent full scale (0.3 volts at the

telemetry output). The electrometer employed

low power electrometer tubes rather than semi-

conductors in the input stage in order to

protect against high voltage discharges in

the density gauge. Because the drift of’ tubes
is one to two orders of magnitude greater

than semiconductors , an automatic zero adjust

was incorporated in the electrometer. This

adjustment was commanded by a timer within

the instrument such that it occurred

npproxlmately once per minute with a duration

of 100 iiiillii ;econds . The telemetry in—

dica tion  of zero adjustment vas : the range

inl’ormation staircase went to zero volt - n , and

t h e  gauge elec t romete r  output went to near
z e r o  vo l t s  (equiva len t  zero d r i f t  of the
electrometer referred to the input). No

positive zero adjustment indication was
* 

found in the twenty-four minutes of data

for revolution Number 52.

_ - - . - .
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Table 1 lists emission peak monitor Output

versus spacecraft  time with  notes on gauge
electrometer output. During the first half

- of the data run there are electrometer  peak
currents  which occur at the same rate as
the vehicle spin rate (about one every twenty

seconr3~~. This peak Is approximately 1.1 volts

output on range 2 of the electrometer

(equivalent to l.lXlO 9 amperes at the gauge

output). The width of the peak Is about

two seconds (as measured at l.0X10~~° amperes).

The emission monitor during this time averaged

- 
— 3.8 volts or 5XlO 7 amperes.

-
~~ :

A second broad peak appears at 635 seconds a f t e r
turn on. This peak is approximately midway

in time between the original narrow peak.

The broad peak averages about six seconds as

measured at lXl0~~° amperes, but its amplitude

starto at l.4Xl0~~
0 amperes and goes to a

maximum of 8.4Xi0~~
0 amperes at 937 seconds ‘1

- after turn on. During the second half of

the twenty fou r minute data interval , the

nar row peak decreased to a minimum of

4.9X10~~
0 amperes at 1112 secondn after

• turn on and then abruptly disappears .

The emission current monitor apparently

fluctuates with the wide gauge electrometer

peak. Emission monitor levels are maximum

• (minimum emission ) at the broad peaks and

minimum half-way between broad peaks.

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • 
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2.4 EvaluatIon of Circuit Performance From Data
Rev iew

Sometime between revolution Number 24 and

revolution Number 52 the f i lament  assembly
-

• or power supply failed such that the filament

emission dropped in amplitude and the control

loop opened up. The gauge still responded

with much decreased sensitivity as evidenced

by the variation In gauge electrometer output

with vehicle spin rate.

It is doubtful that an open filament circuit

or cold filament would produce sufficient

emission to account for a probe current

approximately one-half that of a hot fila- *

merit. It Is more probable that the emission

voltage regulator failed in a peculiar mode
that produced something less than nominal

f i lament  voltag e of 3.0 volts, or the
f i l ament  surface becam e poisoned in
t h e  presence of some material  outgassed by
the space vehic le .  The f i lament  turn off
in revolut ion Number 57 showed no change in
emission current . This ind ica ted  that
e i t h e r  the f i l ament  is open and emitting
In the region of 5X10 8 ampere s or the
electronic malfunct ion includes the f i lament
off circuit .

-9.-
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TABLE I

RevolutIon #52 Emission versus Time and Notes on Gauge
Electrome ter
Current

Spacecraf t Time Time From Emiss ion Monitor Notes •

Turn On (Volts) _________________________

388143.423 0 Seconas 5.1 V Turn On
514.1123 11 5.0 V

14 4.9
58.423 15 4.86

~~~.14~~3 20 4.72

68. 424 25 4.60

73.424 30 4.50

- 
• 

78 .424 n 4.4o
19.924 Peak Pre~~sure 1.1 V- Range 2

• (l.lXl O amp)

H3.424 40 4.32

88. 424 45 4.28

• 93. 142 4 50 4 .22
98.424 55 4 .14
99•(7n Peak Pressure l.lV-Range 2

H -P 90 3. 112)-I 60 4.io
08. 424 65 4.08 ~

. -
.

70 4.06
18.424 75 H 4 .oo

Peak Pressure  l.1V- Range 2
:~3. ’4 24 80 “ 3.93
2&. 42 5 8~ 3.98

33. 425 90 3.98
138 .425 9 5 3.92

38.675 Peak Pressure l.lV-Range 2

-10-
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Spacecraft Time Time From Emission Monitor Notes
_______________  

Turn On (Vol ts) __________________________

100 Seconds 3.92
)18.11?5 105 “ 3.92

53. 1125 110 “ 3.90

58.1425 115 “ 3.88 Peak Pressure 1.1V-Range 2

63.2425 120 “ 3.88
68 125 “ 3.88
‘(3 130 “ 3. 88

-
• ‘(( .925 Peak Pre soure  l .IV-Range  2

78. 1425 135 3.814
83.425 1140 “ 3.86
88 3.86

93 150 “ 3.84
38957.676 Peak Pressure l.1V-Range 2

* ~~~ 155 ~~~. 82
39003. 1126 160 “ 3.84

- j 8 165 3.814

13 170 “ 3.8?
17. 176 Peak Pressure 1. lV-Range 2
18.426 175 “ 3.80
23 180 “ 3. 82

3.84
33 190 “ 3.80
35.576 Peak Pressure  l . 1V-Range 2

3 51 ) ~ 3. 80
)I3 200 “ 3.82
118 205 “ 3.82

210 “ 3.80
• ‘)6.427 Peak Presoure l.08V-Range 2

58 215 3.80

63.1127 220 3.82

—11 —
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Spaceeraft Time Time From Emiss ion Mor i t tor ’  Not -es
- — 

Turn ~~~ kVoi 1,~~) —_______________________

(~h ‘, II ) ~ (‘ eOfl(1s 3.82
‘(3 230 ~ 3.78

76 .177 Peak Pressure 1.16V-Range 2

• 78 235 “ 3.78
83 2240 “ 3.80

82 3.82

93 250 “ 3.78
()5 (-77 Peak Pressure  1.08V— Range 2

98 .427 255 “ 3.78
103 260 “ 3.80

108.428 265 “ 3.80

113 270 “ 3.76
1 1 1 ) . 3.72 Peak Presnur’e 1. 1V- Range 2

112 275 “ 3.78

-
• 

123 280 3.80

• 122 285 ~t 3.80

133 290 “ 3.76

1 3)1 .678 Peak Pressure l.08V-Range 2

138 295 “ 3.78
:1 )13 1300 “ 3.80

1118.428 305 “ 3.78
[ r ) 0 J 188 3.80

151 3. 82

152 3.86
310 “ 3.88

1511 3.92 Peak Pressure l . 1V-Range 2

155 3.914

J 3•924
157 3.924

158 3 15 “ 3.924
155 3.94

I-
—1 2-—

!1:~
L&~4 _ 
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I Spacecraft Time Time From Emission Monitor Notes
_______________  

Turn On (Volts) __________________________

163.2428 320 Seconds 3.9)4

• 168 325 “ 3.92

1(3.1129 330 “ 3.88
* 173.929 Peak Pressure l.08V-Range 2

178 335 “ 3.88
183 340 “ 3.88

= 158 3.814
193 350 “ 3.82 Peak Pressure l.08V-Range 2

198 355 “ 3.82

2013 360 3.84
= 208 365 “ 3.82

Peak Pressure i.08v-Range 2
213.429 370 “ 3.80

218 375 “ 3.80
- 

- 25223 .1429 380 “ 3. 82
228 385 “ 3.80

232.580 Peak Pressure 1.08V-Range 2

39233.430 390 “ 3.78
238 395 “ 3.80

2143 400 “ 3.82

2248 405 “ 3.78
252.430 3.76 Peak Pressure l.08V-Range 2

253 1410 3.76
258 ~I15 

“ 3.80

263 2120 “ 3.80

268 24 2 5 “ 3.76
• 271.930 3.76 Peak Pressure 1.08V-Range 2

273 )130 “ 3.76
278 ) I 3~ “ 3.78
2
~

-
~13 11~40 “ 3. 80 

4

* 
1~ 30 ~-l 24 5 “ 3. ( 1

~‘91.581 3.76 Peak Pressure l.08V— Range 2

1150 “ 3.76

258 2455 “ 3.78

-13-
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Spacecraft Time Time From Emission Monitor Notes
________________  

Turn On (Volts) ___________________________

30? 1460 Seconds 3.80
308. 24 31 465 “ 3.76
311.181 3.74 Peak Pressure 1.08V-Range 2

313 2470 “ 3.76
318 11’(5 ‘ 3.78

323 1180 “ 3.78
328 485 “ 3.74
330.931 Peak Pressure l.08V-Range 2

333.431 2490 “ 3.76
338 1455 3.78
343.431 500 3.78

348.2131 505 “ 3.74
350 .2431 3.74 Peak Pressure 1.08V-Range 2

353. 432 510 “ 3.78 *

358 51~) “ 3.78
520 “ 3.76

2 -~~5 14 3~ 
I 5 ) > 3 7)4

Peak Pressure 1.08V-Range 2

373 530 “ 3.76
1378 535 “ 3.80

13813 5240 3.76
132.2 1)45 3.74

82 3.714 Peak Pressure 1.08V-Range 2

550 3.76

555 ft 3.80

~l03 ~6o “ 3.78
1408 565 “ 3.76
409.182 3.76 Peak Pressure l.08V-Range 2

570 ~ 3.80

7 1418 575 “ 3.80

~ :~ 580 “ 3.78
: - -  525 “ 3.78
‘8 .5313 Peak Pr ’> ’n :mre  1 .0AV~ F~~n r ~- 2

Hj 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  - - -
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Spacecraft  Time Time From Emission Monitor  Notes
_______________  

Tu rn On (Volts)  __________________________

1133 590 Seconds 3.80

391438 595 “ 3.84
)
~
43 600 3.78

- 
1448.1433 605 “ 3.78 Peak Pressure 1.08v-Range 2

2453 610 “ 3.82
615 “ 3.88

9)463.)433 620 “ 3.96
)467.183 3.94 Peak Pressure l.06V-Range 2
1468 625 “ 3.94
11713 630 3.96
1478 635 “ 3.96

Broad Peak 1.38V-Range 1

483 640 “ 3.90 
:

- 

3.90 Peak Pressure l.06V-Range 2

2188.143)4 645 3.90
)sr~ 650 ~‘ 3q92

‘ 
1498 3.92

503 660 “ 3.86
507 .1,314 Peak Pressure 1.06V— Range 2 

—

508 665 “ 3.86
513 670 “ 3.88
si8 671) “ 3.88
1 1 1 3  68o “ 3.82 1 -

• 
~
‘
~~~~fl3~l 

- 3. 8? Peak Pressure 1.06V-Range 2

‘2 2  (Rs 3.84
6q0 3. 88

Broad Peak 2 . 36V— Range 1

538 695 “ 3.86
5113 700 “ 3.78
5)16.1435 Peak Pressure 1.06v-Rarige 2

705 “ 3.80

j . 1
)5 1 3  710 “ 3.84

- -

~

- - -

~ 
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Spacecraf t  Time Time From Emission Mon itor Not es
______________  

Turn On (Volts) ____________________________

556 .685 3.814 Broad Peak 2.82V-Range 1
558 715 Seconds 3.82

39563.435 720 “ 3.80

39566.185 3.80 Peak Pressure l.014V-Range 2

568 725 “ 3.82

573 (30 “ 3.8)4
575.185 3.86 Broad Peak 3.18V-Range 1

578 735 “ 3.84
583 7240 “ 3.80
555.585 3.82 Peak Pressure 1.04V— Range 2

588.435 745 “ 3. 86
593 750 “ 3.86

-: ‘)95.686 3.86 Broad Peak 3.76V-Range 1

598.1136 755 “ 3.84
0

603 760 “ 3.82

605.436 3.82 Peak Pressure ].O4V-~ange 2

608 765 “ 3.814
1,33 770 3.86
6i5.i86 3.86 Br~oad Peak Lt .46V_Range 1

I t118 775 “ 3.84

(1- 1 780 “ 3.80

5211.9136 3.80 Peak Pressure 1.011V-Range 2

628 (5’ “ 3.814 1’

63 -~ 71)0 ‘1 3 . 86 -‘

29(1314.686 3.8)4 Broad Peak .52V-Range 2

638 795 “ 3.80

6143 800 ~ 3.78
6244 .686 3.80 Peak Pressure l.02V-Range 2

648 805 “ 3.82

653 810 “ 3.8~4

~
> ,~1 .187 3.84 Broad Peak .58V-Range 2

- 
~~~~~~

‘ -i6-

-~~ 

--~~~~~~~~~~~~~~~~~~~~~~ •--- -— --~~~~~ -- - - -  - - - -  •-- ---~~~ -—--~~~~~~~~~~~~
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Spacecraft Time Time From Emission Monitor Notes
— 

Turn On (Volts) _________________________

39658.)437 815 Second s 3,78
663 820 “ 3.78
664 .187 3.78 Peak Pressure 1.02V—Range 2

668 825 3.80 I -
-

673 830 “ 3.82

396714.687 3.82 Broad Peak .56V-Range 2

678 835 “ 3.76

683 840 “ 3.78
683.687 3.78 Peak Pressure 1.OOV-Range 2

688 845 “ 3.80

694.187 850 “ - 3.84 Broad Peak .60V-Range 2

698.1137 ~~~ 
“ 3.714

39703 860 “ 3.76 Peak Pressure .98V-Range 2

708 865 “ 3.78
‘(12.937 3.80 Broad Peak .74V-Range - 2
713 870 3.82

718 875 “ 3.72

723.188 3.7)4 Peak Pressure .96V-Range 2 
-:

‘(23.1438 880 “ 3.76
728 885 3.78
732 .1438 3.78 Broad Peak .78V-Range 2

733 890 “ 3.78
L i  (38.438 895 “ 3.64

7142.588 3.66 Peak Pressure .94V-Range 2

900 “ 3.68
7245 ¶305 “ 3.70
‘(51.938 3.68 Broad Peak .86V.-Range 2

:-~ 39753.1438 910 “ 3.62

758 915 “ 3.52

762.188 3.66 Peak Pressure .92V- Range 2
(Peak Getting Broader(2 Sec.
wide)

H -17-
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Spacecraft Time Time From Emission Monitor Notes

— 
Turn On (Volts) __________________________

763 920 Seconds 3.58
768 925 “ 3.70

‘(71.688 3.80 Broad Peak .72V-Range 2
(3 Sec. Wide)

773 930 “ 3.74
778./439 35 “ 3.68
781.939 3.72 Peak Pressure .90V-Range 2

(2 Sec . Wide)

783 940 “ 3.7)4

788 9)45 “ 3.76
790.531 3.76 Broad Peak .814V-Range 2

(6 Sec . Wide )

753 950 ~ 3.7?
755 555 “ 3.70

35501 .1439 3.72 Peak Pressure .86V-Range 2 - •

803 s6o ‘~ 3 7 4
808 965 “ . 3.76
810.689 3.78 Broad Peak .80V-Range 2

( 7 Sec. Wide) ;:

970 “ 3.72

818 975 “ 3.72

821.939 3.714 Peak Pressure .82V-Range 2
(3 Sec . Wide)

523 980 “ 3.76 2 Secon ds of Data Missing
528.689 985 +— 3.76 - 

-

830.939 3.80 Broad Peak .68V-Range 2

8133 ‘)90 - 3.7)4
2 Seconds of Data Missing

5’’8 n59 85 3.76
830.j39 3.80 Broad Peak .68V-Range 2

833 990 “ 3.7/4
538./4 /40 995 “ 3.76

F’-

—18-. 
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Spacecraft Time Time From Emission Monitor Notes
________________  

Turn On (Volts) ___________________________

398/43.14/40 1000 Seconds 3.80

848 1005 “ 3.82

849. 690 3.82 Broad Peak •7)4V-Range 2
• 

- - (6 Sec . Wide)

853 1010 “ 3.72
856 1015 “ 3.74

860.190 3.76 Peak Pressure .72V-Range 2
(2 Sec . Wide)

863 1020 “ 3.76
868 1025 “ 3.80
869.190 3.80 Broad Peak .66V-Range 2

(7 Sec . Wide)

873 1030 “ 3. 7 2

1035 “ 3.76 *

879.940 3.78 Peak Pressure  .68v- Range 2
(2 Sec . Wide)

- 

• 

883 iO~4O 
“ 3.78

888.440 1O~45 
“ 3.82

888.690 3.82 Broad Peak .70V-Range 2
(6 Sec . Wide)

593 1050 “ 3.78

898 .1141 1055 “ 3.82

899.1141 1056 “ 3.82 Peak Pressure .61-tV-Range 2
(2 Sec . Wide) -;

903 io6o “ 3.814
i)05 191 3.86 Broad Peak .72V-Range 2

(6 Sec . Wide)

908 * 24 14 1 1065 “ 3 . 86
-

~~~~ 
. s13.1143 1070 “ 3.84

s18 1075 “ 3.86
918.9)41 3.88 Peak Pressure .62V-Range 2

(2.5 Sec Wide)
4 ~4-

923 io8o 3.88
927.691 3.92 Broad Peak .‘(?V-Range S

(6 Sec . Wide)

1085 “ 3.92 -‘



—- 
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Spacecraft  Time Time From Emission Monitor Notes
Turn On (Volts) _________________________

~: 3~ 9313 .4~I1 3090 Seconds 3.88
938 1095 “ 3.92 Peak Pressure .58V-Range 2

4 (2 Sec. Wide )

943 1100 “ 3.94
947.191 3.94 Broad Peak .74V-Range 2

(6.5 Sec. Wide)

9/48 1105 “ 3.94
1110 “ 3.92

192 3.96 Peak Pressure )4.90V-Range 1
(2 Sec. Wide)

1115 “ 3.96

963 1120 “ 3.96
966 .9142 3.98 Broad Peak .74V—Range 2

(6 Sec. Wide)
- ‘  968 1125 “ 3.98

1 11 ~o 
“ 

~~I I Peak Missing
978 1135 “ 3.98

-
~~ 983 ai4o “ 4.00

986.442 ~4.00 Broad Peak .72V-Rang e 2
(6 .5 Sec. Wide)

988 ii4~ 
“ 3,98

993 1150 II 3,96

998 1155 “ 3,98

14o003.4~-42 ii6o “ 3,98

005.942 3.98 Broad Peak .78V-Range 2
(6 Sec . Wide)

005 116 ) “ 3.98

013 3170 “ 3.98
018 1175 “ 4.oo
0213 ii8o 14.00
025.193 4.oo Broad Peak .66V-Range 2

(6 Sec . Wide)

os8 Ii8~ 
“ 3~ 914

033 1190 “ 3.98

40038.4)43 1195 “ 3.98

-20-
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2pacec ra1~t Time Time Fi ’om Emission Moni tor  Notes
________________  

Tui’n On (Vol ts)  ____________________________

1 ~0() Sec orio 3.95
3.9)4 1-~road Peak .60V-Ran~ e 2

(6.5 Sec . Wide)
148 1205 “ 3.92
53 1210 ~‘ 3.96
)8 1215 “ 3.96

63 1220 “ 3.96
3,94 Broad Peak .56V-Range 2 - 

-

(6 Sec . W~ dc)
62 1225 3.92

73 1230 “ 3.9)4 - -

(8.1424)4 1235 “ 4.o8
83.4244 1240 4.o8
83.944 14.08 Broad Peak 4.)414V-r~ange 1

(6 Sec . Wide)

88 4.o4
— 93 1250 “

-
~~~~ ‘)8 1155 ~ 4 .04

1I010 3 . ’l~4 11 1260 “ ~4 .OO Broad Peak 24.0ov-Range 1
(5 Se . Wide) I,

108 1165 “ 3.98 $ 1

113 1270 “ 4.00

11 75 “ 3.98

121.911)4 3.90 Broad Peak 3.5)4V-Range I
(5  Se~~. Wi de)

‘323. )j ) 4 )4 i~ ~2o “ 3. 88
11 F1 5 3.90

13  ~ 
H 

3.91

L 138 ‘329 5 “ 3.90

i~~’ .4~45 Broad Peak 3.l2v-Range 1
(5 Sec . Wide)

40143 • )44 r, 1301) “ 3. ‘(8

I 148 J 1305 “ 3. ‘(8

1513 i -; 10 3.82

-21- • -
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Spacecraf t  Time Time From Emission Monitor Notes
_______________  

Turn On k~~lts) _________________________

~40158 1315 Seconds 3.80

163.195 3.58 Broad Peak 2.34V-Range I
(14 Sec . Wide)

168 1325 “ 3.64

173 1330 “ 3.70

178 1335 “ 3.68
181.1445 3.48 Broad Peak 2.36V-Range 1

(3 Sec. Wide)

183 1340 “ 3. 246
13145 3 5)4

193 1350 “ 3.60

1355 “ 3.56

203.196 3,26 Erc ’id Peak 2.24V-Range 1
(2 ~~~~~

- - . Wide)

203 1360 “ 3.30

so8.446 1365 “ 3.36

213 1370 3 ) 4L~

138 1375 3.40

220.696 3.s11 Br aii Peak 2.OOV-Range 1
(3 Sec. Wide)

553 1 380 “ 3.30
1~ 2s “ 3.140

40?’~21 1390 “ 3.148
238 1395 “ 3.324

2140 .1’)’~ 3.24 Broad Peak 1.68V-Range 1
(2.5 Sec. Wide)

2)113 1~I00 “ 3.32
;• ) ~~~‘ 1)105 “ 3.40

H 2 1 3  1410 “ 3.414

;~~8 1~415 
“ 3.28

259.697 3.20 Broad Peak 1.42V-Range 1
(2 Sec . Wide)

- 
- 

1 - 62 1)120 “ 3.2)4

- • )j (  •~~‘ .2 4 4 (  1~l25 “ 3.3/4
‘3)130 “ 3.40

- 22-
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Filament Thermal T t m ~- C o n s t a nt

(I a )
1.~i - -_____

Cur r ‘~~ _~~~

X10 - A Probab1~-’ Response Due
To Sat~ur-at~ a Filament
Supply of 3.7 V n lt r

— 30 Second Time Constant to- 5.3 Volts
1-Filament The rmal Time Constant
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