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Telemetry

Payload 12l (SR Fall 1963)

IRIG éhannels'3 and 4

In this satellite; the housekeeping data is fed to both channel
3 and channel b, | |

For channel 3, low band edge 1is 680, center‘frequency is 730, .
and high band'edge isv78o.' L

For channel 4, low band edge is 885, center freguency is 960,

' and high band edge is 1035. | -
‘ Alsixteen position electronic cormutatoer provides the followingt

information at the rate of two segments per second:

Segment ‘ Funetion
1 ‘ . : 0 volt calibrate
;' .2 - +5 volt calibrate
3 Package temperature
L Skin temperature
; 5 , Solar Cell temperature
6 ' , .Minus battery veltage
o | 7 . Plus battery voltage
8 - D.L. #1 relay position indicator
9 ‘ _ﬁé; D.L. #2 relay position indicétor
;, o _ ' 10 : ~ D.L. #3 relay position indicator T
: . and separation telltale.
11 D.L. #4 relay position indicator :
12 3 v Enable relay position indicator
13 : ‘Execute relay position indiéétor

HANDLE VIA 9%
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. Segment - Function
1k , ‘ . Separation timer relay position
. ' indicator eand battery pressure
telltale :
15 Battery temperature
16 Command telltale

‘A more descriptive explanation of these functions follows:
Segment 1

The frequency 1s at the low band edge.
Segment 2

The frequency is at the high band edge.

‘Segments 3, 4 and 5

The frequency decreases as the temperature rises.
Segment 6
“ The frequency decreases as the battery voltage inéfeases,- l.e., .
from -10v to ~13V.

Segment 7

The frequency increasés: as the battery voltage increases; i.e.,
. frop ¥10v to +13v.
-Segment 10

When separation occurs the negatiire going spike is removed.:

HANDLE YI& =
BYEMAN s
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‘Segments 8 thru 13

(First read Command System Description)
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P : Segment 1k4
Ordnance plug must be in or a mild frequency reading will occur
regardless of relay position. !

This is a three level indicator, as follows:

Low Frequency: Satellite not separated and Séparatiéhimnf.-

timer relay in wrong position. Must be manually reset.

Mid Frequency: If satellite not separated gé€paration

timer relay 1s in; proper position; If satellite is-
separated then timer did not operate.

High Frequency: Satellite is separated and timer has

operated.
If the battery can pressure is lost, the negative going spike is
removed.
| Segment 15
The frequency decreases as the temperature rises:
| Segment 16
When any toﬁe or combination of tones is being received, the output

frequency increases; otherwise the output is a low frequency.“.The'- :

‘stronger the signal the higher the fregquency goes.

IRIG Channels 5, 6, and 7

Channel | : Ffequency:
' lov . mid high )
5 ‘ 11200 1300 1400 |
6 . 1575 1700 1825
7 _ 2125 2300 2475
4
SUOHET . I HANDLE VI = - 3
ORR) s ~ BYFMAN |
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These three channels have eight second cycles as follows:

A) O volt calibrate - + second

PR T SO SO UUVR NI SR

B) +5 volt calibrate —,% second
| C) X-Ray data - T3 seconds
The X-Ray dgtector inputs-for.these channels are:
Channel 5: Ll - 504° and Ll -.60A° Detectors
Channel 6: 2 - 8A° and four 1225 - 1350A° Detectors
Channel 7: 8 - 14A° and 8 - 16A° Detectors
-40 volts polarizing voltage is applied to:
2 - 8A° Detector, Position J
8 - 14A° Detector, Position I
4k - 50A° Detector, Position C
+45 volts polarizing voltage is applied to:
8 - 16A° Detector, Position A ' '/
Ly - 60A° Detector, Position G
1225 - 13SOACj Detector, Position F
Each channel has its own amplifier, in which there is a phase
inversion. For these channeis a positi&e pelarization will give a negative
excursion from the quiescent level of 2.5 volts. A negative polarization
will give-a positive=excursion.
The sensitivity of the amplifiers is 1 x lO"ll amperes full scalé
output (5v), thus expe£iment sensitivity is 0.5 x 1071t amperes for a

N

dynamic range of 2.5 volts. .

. g Wgr_mj ' R . — ' }"?',‘I.'v
el ' | HANDLE 1A =%
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IRIG Channel 8

For channel 8, low band edge is 2775, center frequency is 3000,
.and high band edge is 3225.
This channel has an eight second cycle as follows:
A) O volt calibrate - + second
B) +5 volt calibrate - i second
) Pulse aspect data - T& seconds
There are two aspect detector positions (D. and L.), placed 135o
apart on the equator of the satellite. |
In position.D there are two pulse amplitude aspect detectors placed
side by side. These detectors are Solar Pulse Amplitude (PA) with a
viewing angle of *80° and Eerth Horizon with a viewing angle of 77,

Solar PA has +45 volts polarization; Earth Horizon, -L40 volts

polarization.

The output of these two detectors is fed to a single amplifier with

7

a quiescent level of 1.0 volt and a sensitivity of 5 x 107" amperes full
scale.

A jpositive polarization will give a positive excursion from-the

quiescent level. A negative polarization will give a negative excursion.’

In Detector positian L there 1is a Solar Pulse Width Aspect Detector
with & viewing angle of 120° in azimuth and t40° elevation.

The 6utput of this detector is fed to a single amplifier with a

. quiescent level of 0.5 volts and a sensitivity of 5.0 volts full scale.

The outputs of the PA Aspect Amplifier and the PW.aspect amplifier

-6 | |

- | ' | - - HAMDLE VIA
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are fed tgo the aspect relay. The output of the aspect relay is fed to

Chénnel 8. This relay can be gwitched by command from the Ground
Station.
N
,_7!
\ h\ j('u\j l\‘ : i
\)&Mw— HANDLE VIA 3
i | - BYEMAN 0t
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Command System

p . Payload 124 (SR Fall 1963)

The tones used in this system are:
N (0) - 7500 cycles

M (1) - 6750 cycles

I(2)
(4)

K (3) - 5250.cycles

3950 cygles

&y

4500 cycles

L (5) - 6000 cycles
Commands are sent to the system by means of a series of chopped
tone pairs.
First the system is addressed. This is accomplished by sending
four  chopped tone pairs in the followling sequence:
NI (02) |
MK (03)
NJ (Ok)
NL (05).
The reception by the satellite of these four'tone‘pairé in the
proper sequence will automatically throw the enable relay, and supply
+12 volts to the D.L. transmitters.

i , " We now commaﬁd the desired functions:

Telemetry On JI - (k2) |
Telemetry OFf Cxa )
D.L. #l' On. “MI __'(12) . o
« -8- : .
TG . - : R,
- | HANDLE VIR o9
S — ——— . - ] ~ BYEMARN
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‘ D.L. #3 On - - O MT - (14)
é D.L. #4 On A ML - (15)
j ‘Rockets | .4 - - LI - (52)
' Conax B.U. IK - (53)
PAOn | | LT - (54)
PW On - 17 - (24)

The sending of the telemetry on or telemetry off command:will place
+12 véltsoon or remove it from the telemetry system.

The sending of D.L. #1, 2, 3, or 4 "ON" merely establishes relays
in the proper position. ;12 volts will not be placed on the arms of
the relays until the execute command is sent. At.this time +12‘volts
is also applied to 48 minute timer.

The execute command is the "IK" (23) tone pair.

.With our existing Digital Command Tone Generator;/a ﬁaximum of teh
tone pairs may be_sent.in<any one- series, four address tone palirs, a
maximim of five function command tone pairs, and the exe;ute tone pairu“

This entire series takes appfoximately é seconds. |

After the 48 minute timer, which Was activated by the execute
relay, times out, an internal reset pulse is generatéd, returning the
command system to reset condition.

If fof any reason, during the 48 minute timing period, it is
desired to reset the system, tone.pai;-"NM" (01) will perform this

function.

HANDLE VIA
- : - — BYENAN-— o
| . CONTROL SYSTEM ORGY: ...
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| i
If for any reason a satellite is only pai‘tially addressed, '
1[ >send'ing the execute command W'_Lll reée:t it.
i .
!
Note: LI command is the same as IL command.
) /
/ ;
| ~10~ .
: HANDLE VIA 9
‘a ‘ e _ BYEWAN
T T T 2 CORTROL 'SYSTEM OHLY 17
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