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Conmimand Decoder
Section I
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1-1 - INTREDUCTION

The purpose cf this manual is to provide the
principles of operation, packaging procedures, and
maintenance and repair instructions for the Saturn
1B/V Instrument Unit Command Decoder (see Figure
1-1). The Instrument Unit Command Decoder, here-
after referred to as the Decodery is an integral part
of the Saturn IB,/V Command System. This system
is used during powered and orbital phases of flight

to: P
G &

%3

o Initiate closed-loop tests in the vehicle — the
Decoder instructs the Launch Vehicle Digital
Computer (LVDC) which test program is to be
initiated.

e Provide ground computed orbital data to the
LVDC.

e Instruct the LVDC to telemeter memory
information.

The Decoder is specifically designed to pro-
vide highly reliable command information to the
LVDC. The probability of an undatected error. in the
Decoder is approximately 1 x 10'9 In addition to
the low error rate of the Decoder, several sophisti-
cated techniques of data verification are utilized.
These techniques are discussed in detail in Section II
of this technical manual, b

1.2 DESCRIPTIOI

YT

1-3  GENERAL

The Decoder is fabricated utilizing packaging
techniques which provide maximum reliability. Some
considerations are:

¢ Highly roliable components
e Welded modular construction

o Highly reliable printed circuit construction

RODUCTION AND BESCRIPTION

¢ Printed wire cabling

e Motherboard for plug-in cards
o RFI shielding

¢ Rugged mechanical construction

The Decoder is designed and packaged to
meet all the anticipated environmental conditions of,
a Saturn I1B/V vehicle. - The package has outstanding
features of ruggedness and serviceability. The as- .
sembly is modular, pﬁrmimnw the removal of the
electronics with minimum effort (see Figure 1-2).
The package consists of a housing with removable top
and bottom covers. The electronics is installed from
both top and bottom of the housing.  This arrange- ;
ment makes pre-wiring all conncctors to the mother-
board possible. The motherboard (see Figure 1-3)
is the major board interconnect system plus a gen~
eral connection and distribution point for all circuits.
The pre-wired motherboard and connectors are in-
stalled into the ho'usir.g from the bottom.

The motherboard rests against the inside
structure of the housing. A foaro rubber pad of suf-
ficient size to cover the entire area of the mother~
board is cemented to the bottom cover. The foam is
of medium density. Installation of the bottom plate
and rubber pad assembly applies a uniform pressure
to the motherboard, The upward load from the rubber
is sufficient to maintain the motherboard against the
housing at all times, The electronic printed circuit
cards are installed from the top of the housing.
Grooves located in the side plates within the housing
act as guides for the cards (see Figure 1-2). Asa
card is inserted in the box, the groove positions the
¢ard in line with the connector mounted on the moth-
erboard. The semi-floating motherboard acts as an
adjustment member in the mechaniczl system. After
all cards are installed, the top cover is put in place.
The top cover has two rubber strips cemented to the
inside surface. These strips are of a higher density
than the foam pad located under the mothevboard.
Only the cdge of the cards contact the rubber result-
ing in small area contact; therefore, a more dense
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