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Conmimand Decoder
Section I

SECTISH |

il

li

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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The side guides are aluminum plates with
grooves that position the printed circuit cards in ling
with the motherboard eonnectors. The additional slot
width accommodates a wave-type beryllium-copper
spring that is installed and runs the length of the slot,
The advantages of the wave spring include ease of in-
serting the printed eircuit cards, positive spring
pressure on card assemblies, andvibration isolation,
To provide good electrical contact between the hous-
ing and the cover, theé housing and cover are nickel
plated per MII~C-26074A. A RTI braided metal
gasket is also used to further improve electricalcon~
tact between the covers and the housing. An O-ring
groove is machined in the flange areca of the housing
to accommodate an O-ring seal. The O-ring provides
protection against humidity and moisture and ofiers
a seal against excessive leaking of the purge gas. A
purge fitting is provided.

Module and Printed Circuit Card Construction

i
Welded electronic modules are sub—mini:iture
electronic subassemblies produced by "cordwood"
stacking of components between parallel films., The
components are welded between the parallal welc@ing
films and then another film is placed on both sides of
the "cordwood'* stacking and the welding operation
repeated. The double welding provides a highly reli-
able welded module. These modules are then cast in
an epoxy compound. A freeze coat is applied to the
welded niodules prior to embedding for ruzgedization
and improved moisture protection. The encapsulated
component assemblies are then placed on a printed
circuit card. The leads from the module pass thrphgh
the holcs in the card and are soldered to printed
pads. The surface of the card accomsmodates the
modules. The modules are cemented in placeand th'e;

clad side of the beard is covered with a polyurethane .

coating, A viscoelastic vibration damping board ls
affixed to the rear of the printed circuit card. The
damper board is specially designed for the Dacoder
and is shown in Figure 1-2. Figures 1-4 through
1-11 show the Decoder printed circuit cards. Figure
1-12 shows the wiring side of a typical circuit card
without the damper board. «‘
1-5 PHYSICAL CHARACTERISTICS i

Adetailed mechanical drawing is shownin Fig-
ure 1-13 providing all finished machined diniensions.

Commang Decoder
Section 1

Othef.physical characteristics are;

Weight: 3.85 kg (8.5 pounds)
Height: l 10,79 em (4. 25 inches)
Ler;gth: 22.60 c‘m (8. 90 inches)
Width: 18,39 cm (7. 24 inches)

1-6 FLECTRICAL CHARACTERISTICS

The electrical characteristics of the Decoder
are as follows:

o +10 Vdc
Primary Voltage........ craie +28 LW vie
Operating Current ...... v.+. 80210 ma

: ko 4+0.35 Vrins
Audio Input ...... """""1'9-1.25Vrms
Input Impedance ..... o . 75 ohms (resistive)

Binary Output Functions

"o, .. ii. ..t e 28 :g di.

TR, L e 0+ 0.5 Vde
Data Output Imped:{nce.. i Less than 1000 ohms
Telemetry Outpuf .Fimctions

Bne ¥ ‘ .......... 5+ 1 Vdc

nreTor s ............ 0+£0.5 Vvde

Telemelry Output Impedance.. 270 K ohms

: . iy
fo iyl
1-7 » CONNECTOR PIN ASSIGNMENTS

The Degoder connector pin assignments are
listedl in Figux"é 1-13.
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SECTIC:H Il
PRIZICIPLES OF CPERATION

2-1  GENERAL OPERATION

Figure 2-1 illusirates the data flow for the f
Saturn IB/V Command System. A Ground Station ag-'
sociated with the Manned Space Flight Network
(MSFN) transmits 2 Command Message to the IU
Command Reeceiver. The iaformation ts routed from .
the Receiver to the Decoder for decoding.” M an er-
ror oceurs during transmission, the message is re- |
jected; if not, the following functions are performed
by the Decoder: ;

o Address verification

¢ Logicalcombination ofthe address-verificution’
and control bits allowing information trans-
fer to the Launch Vehicle Data Adapter,

taunech Vehizie Launzh Vehicle
Date Adaster b3 Dipital Cenmputar
(v DA) LvDC)
- d—— DR p——
¥ To MSFN
Ground
Command Station
Decodar e
» 72,000 Sirs_/SecYZ
éll
PCM
RN Telemetry o}
PCM/FM
From MSFN
Ground
Station
-~ 1
Receivar
; 11000. Bits Per Second (Sub-Bi* Rate)
& 5 200 Bits Per Second (Information Rote)
L IBM AB

Ficure 2-1,  IU Command System Data Flow
o J

e Generation of output signals to telemetry
indicating the above functions have occurred. ¢

Upon syccessful completion of decoding, the
information is routed through the Launch Vehicle
Data Adapter (LVDA) to the Launch Vehicle Digital
Computer (LVDC). Verification that the LVDC has
received the Command Message is transmitted via
IU PCM Telemetry.

?

* - The characteristics of the Ccrnmand Message

e Message length - 175 sub-bits é
¢ Sub-bit rate - 1000 bps

¢ Encoding schenfe - 5 sub-bits per data bit

o Effective data bit rate - 200 bps
e Effective Coramand Massage leugth - 35 bits

e. Modulation scheme - Phase Shift Keyed/
Frequency Modulation
; .";, : (PSK/FM)

4 . iy 5

'I:‘FIG 175 sub-bit Command Message after de-
coding is 35 data bits in length. The 35 data bits ave
recovered in the Decoder by decoding the sub-bits
into 5 sab-bit groﬁ'ps {o rcake up each data bit. A
data bit may be ddfincd as:

o "X'code - A coded pattorn of § sub-bits;
there are 3 '"X" bits which are

: used to address the required

vehicle. ‘

e "1'code - A coded pattern of 5 sub-bits
that determine the "1' data bit.

e "O"code - A coded pattern of 5 sub-bits
i that determine the "O" data bit.
' t 1 \ ) #oly B ¢ W
The Command Message format is shown in
Figure 2-2. The inessage is comprised of the fol-
lowing: 1) Vehicle address. The 3 "X'" bits (15 sub-bits)

11
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175 SUB-BITS (85 DATA BITS)

*70 SUB-BITS 90 SUB-BITS
SUB-BITS
. '5(35;&5\ (14 BITS) (18 BITS)
e DECODER COMMAND
. = ADDRESS
VEHICLE ADDRES ADDRESS DATA

The 14 address bits are irter d:"‘ersed in
the 18 commond bits to provide g more
relioble system.

*NOTE:

IBM AB

Figure 2-2, Command Message Format

are coded for the particular vehicle addressed to
receive the command. 2) Decodor address. The ad-
dress has 14 bits (70 sub-bits) which are compared
with a proewired address in the decoder. The . bits
are interspersed in the message and are used toper-
form error checking. 3) Commaud data. The 18
bits (90 sub-bits) of cornmand data conveyed to the
LVDC via the LVDA.

The Command Message is encoded at the
MSFHN ground station transmitting to the vehiele,
| The encuding is accomplished by the zlgebraic addi-
tion of a 1 XHz refererce sine wave to a coherent
2 kHiz sine wave. The "O'" sub-bit is generated by
| the addition (at the zero crossing) of the positive-
) going 1 KMz signal to the negativa-gning 2 kHz sgignal
! (+270° phase shifl of the 2 kHz. . Refer to Figure
2-3). The 1" sub-bit is generated by the addition

(at the zern crossing) of the pogitive-going 1 kHz
signal and pesitive-going 2 kHz (0° phase shilt of

2 kHz). Thealgebraic addition of the 1 kHz and the
2 I:H=7 signals recult in waveform of Figure 2-3,

,'I‘l‘e Decoder block diagram is sliown in Fig-
ure 2-4. A description of Decoder operation is
given beiow,

The PSK data from the Command Receiver is
routed to the filrer. The filter consists of two sec-
tions. 1) A low pass filter to reduce the noise and
barraonics on the PSe data and 2)‘.2””1 rowband 1 kHz
filter to recover the original 1 kHe ref.erence signal
from the PSK data,

The outputs from the fxlt&t drive the sub-
" bit detector. The function of the @éteetor is to
delérmine the sub-bit 'i'_" and "0%'s", The de-
tecior also prevides a chift pulsé and count pulge
.a( the sub~bit rate of 1000 bps.

-

. 2.

2
i

Theg, sub-bit ' 1 ek and '‘0's’" are written into a*
5~b1t shift register in the 5-bit couater and shift reg-
is_:c . The 10 outputs (2 for each stage) from the

5-hit chift register are compared in parallel with

préwirud codes that determines the*''’X" data bit, "1"
data bit, and "O" datgbit. The prewired codes are
established by 5 jurapers for each code in the code
plug J& P ”'

BTy

The "X dat, bit, 1" data bit and "0’ data
bit are generated in the missingbit detector circuitry.
The "X'" datd bit is ;he output of an AND gate whose
5 inputs are {from tﬁb code plug (74). The same is
true of the 1" datafbit and the "O" data bit. The out-
puts of the above gates are returned to the 5-bit
counter and shift register where the '"X" bit occur-
rences are counted and the "1's'* and '"0's"” are in-
hibited until the third X' bit count.

At this time the decoded data bits are written
into a 32-bit shift register, the first 2 stages of which
are located in the 32-bit counter and shifi register.
The shift pulses are counted in a 32-bit counter and
an output provided at the count of 32. If the correct
bits are wrilten into the 32-bit shift register, an
address verify pulse is sent to the OL.tput monastab'e
muliivibrators. Two mounostables wwe vzed for re-
dundancy. The mionostable outputs are buffered to
obtain the correct voltage levels and then sent to
telemetry. The 18 lines of data in the 32-bit shift
register are buffered and sent to the LVDA,

Upon receipt of the information, the LVDA
generates a rezet pulse preparing the Decoder for
the noxt message.  The reset pulse from the LVDA
triggers 2-redundant morostable multivibrators al-
lowing the computer return pulse to be buffered and
sent to telemetry (denoting receipt of the computer
reset pulse).

The missing bit deteetor ingures correct De-
coder operation by detecting the absence of any data
bit (i.e. an error) in the pulse train of the Command
Message,. When this occurs the missing hit detector
resets the Decoder and inhibits further processing.
The "X data bit, "1 data bit and "O" data bit are
ORed in the 5-bit counter and shift register and pro-
vide the input to drive the missing bit detector,

2-2 DATA VERIFICATION

The a;;-phcauén of the TU Command System
and the information transmitted through the system
reguire a high probdhimy that a correct Command
Megsage will be recelved in the vehicle, This high
probability is obtained by the usce of several dificrent’
techniques throtghout the systera.
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First, the Manned Space Flight Network is
designed to provide a high degree of data transmis-
sion accuracy from the originating station in Houston,
Texas, to the MSFN Digital Command System (DCS)
which actually transmits the message to the vehicle.
Secondly, to transpose a ""1'" bit to a "O" bit or vice-
versa, every 1 of the 5 sub-bits of an updata bit must
be transposed to its complement; and this ‘must be
done in multiples of 5 in synchronism with the bit
rate (200 bits per second) or the message will be re-
jected. Thirdly, 17 bits of each 35-bit transmission
must be correct (there is no possibility of an unde-
tected error here) before the 18 information bits are
presented to the LVDA. Last of all, a verification
loop utilizing telemetry as a downlink is employed to
verify the 18 information bits for critical commands
(the LVDC update commands).

The verification loop works as follows. If the
14-bit address is correct, an address verification
pulse is sent to telemetry. This pulse is decommu-
tated in real time at the ground station and presented
to the message acceptance pulse circuitry. A second
pulse is also derived in the vehicle and sent to tele-
metry. This is the LVDC reset pulse which signifies
that the LVDC has received the 18 information bits,
The pulse is also decommutated in real time and
routed to the message acceptance pulse circuitry,
The address verification pulse triggers a bistable
multivibrator to the ON state. The LVDC resct pulse
will occur a short time thereafter and trigger a 20-
microsccond monostable multivibrator to the ON
state. If the LVDC reset pulse does not appear dur-
ing the ON time of the address verification pulse,

then it will not appear at all for a given transmission.

The 2 outputs are logically combined in an AND gate,
which will have an output only when both multivibra-
tors are ON at the same time.

The 20-microsecond pulse thus produced is
called the message aceeptance pulse and is fed to the
DCS. The DCS uses this message acceptance pulse
as a next-message-transmit signal. Upon receipt of
this pulse, the DCS will transmit the next message
(if any). If the message acceptance pulse does not
appear within a certain length of time, the DCS will
then retransmit the message. A dead time between
messages is nceded to ensure that the DCS does not
retransmit prior to receipt of the message accept-
ance pulse. Thedelay takes intoaccount all processing
and loopdelays, Including propagation time (a maxi-
mum 2-way trip of 28, 000 kilometers for the S-1VB/1U).

To complete the data verification, the LVDC

stores all LVDC update messages (as many as fourty

Command Decoder
Section II

18-bit groups) and nondestructively reads out these
data bits to telemetry. Upon receipt by the ground
station, these bits are sent to Houston via MSFN and
compared with those originally transmitted. If all
bits are verified, an execute update command is sent
to the DCS and thence to the vehicle. Only upon re-
ceipt of this message will the LVDC act upon the
update data bits,

2-3 PROGRAM CAPABILITIES

The Decoder is designed so that a large num-
ber of program codes may be utilized. A description
of these capabilities follows:

® "X'" Bit Code - The ""X' bit code is formed of
5 sub-bits and is the vehicle address designa-
tor found in the first 3 bits of the 35-bit Com-
mand Message. The code is externally
programmed by the change of the code plug
J4 on the Decoder.

® "1" Bit Code - The "1" bit code is a combina-
tion of 5 sub-bits to yield a data bit. The code
is externally programmed by the code plug J4.

® "O" Bit Code - The "O" bit code is the Uy'gn
complement of the 1" bit and programmed by
the code plug J4.

® Address Code - The address code is derived
from 14 interspersed bits of the 35-bit Com-
mand Message. The address code is Used to
generate an address verification for the Com-
mand Message. The code is factory set but
may be changed with minor component
changes. The change can be implemented for
each bit by removing a diode from one side of
a stage of the 32-bit shift register and placing
another diode to the other side of the stage.

2-4  DETAILED OPERATION

2-5 DETAILED LOGIC DISCUSSION

During this discussion refer to Figure 2-5,
Command Decoder Logic Diagram.,

Filter
The PSK data from the Command Receiver s routed to
alow pass filter, The function of this filter is toreduce
the noise and harmonic content of the PSK data signal,
The PSK data signal is then filtered in a narrow band
filter to obtain a clean 1 kHz reference signal,,
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The PSK detector amplifies and shapes the
1 kHz and 2 kHz signals from the filter to determine
the phase of the 2 kHz signal with respect to thel kKHz
signal. The relative phase of the signals determines
the sub-bit '"1's" and “0's" as required.

The 1 kHz signal from the filter is amplified
and inverted 180° and then summed with the input sig-

“nal.  The output of the summing netwark is the rela-

t;vely clean 2 kHz signal whiph w;amphfxcd shaped,
and applied to AND1 and mv&rtedind applied to
AND2.

The 1 kHz signal fromth fnverier amplifier
is shaped and used to trigger monostable multivibra-
tor MVB3. The output of MVB3 is differentiated to
provide a very narrow sampling pulse appearing at a
1 kHz rate from the driver. . 3 ﬁ,gpim of the sam-

pling pulse is adjusted to cﬂi:p&ysata for the phasing

differences due to the RF link and the filter. The
sampling pulse is applied to' AND1 and AND2. ANDI1
and AND2, therefore, deteimlne the phase of the

2 kHz signal with respect to the 1 kHz signal. Note

‘that AND1 and AND2 cannot have an oulput at the

same time,

T

The output from ANDI 18 used to trigger a

.200-microsecond MVB, which is the "O" sub-bit out-

put The eutput of AND2 triggers a 200-microsecond
MVB, which i3 the "'1" sub-bit output.. The leading
edge of each 200-microsecond waveform is differen-
tiated and ORed in pate OR1y and provides the shift
pulse for the 5-bit shiit register. The bits are writ-
ten into the registor by the diffepentiated trailing

‘edge, The trailing edge is a!sc ORed in OR2 and

applied to gata AND3. Gate A\’DS‘ is ecabled when
the missing-bit clock is rumﬁn&i The output of AND3
is the sub-bit cot int pulse to the ﬁ-bit counter.

S-Bif Counter and Shift Register

The sub-bit "1's" and "0's" {rom the sub-bit
detector are written into the 5-bit shift register ds
required and rovted to code plig J4.

The shift i C‘"lstPr‘ has 10 outputs (2 for each -
position) resulting in 25 (32) possible sub-bit pat-
terns. Each of 3 sub-bit comparaters, 'X," "1,
and "0, " (AND10, ANDS, AND7) have 5 wires con-
nected to t..e J-bit shift regicter, via J4, 1 wire to
each position. Hence, gate AND10Q will haye an out-
put when the correct 5-bit coda is written into the
5-hit shift register, thereby generating an "X code.

Command Decoder
Section JI

The same is true for ANDS and ANDY, thereby gen-
erating an "'Q'' code or a "1' code. For example,
the sub-bit code for a data "'i" may be choseu as
"11010", the sub-bit code for a data ""O" may be
chosen as the data '"1's” complement, and e "X
sub-bit code may be chosen to be "11000"

During intervals when no messages are being
transmitted, all sub-bit "1's" are transmitted; how-
ever, ‘the comparators have no output,  The first 3.
data bits of a transmitted message are designated a
"yvehicle address'” and are sub-bit coded as "X's, "
Since the message is bracketed by continuous sub-bit

"1's, " the "X comparator is mitia.IIy enabled by the

output fron: OR6 through ORS5, permitting an X"
comparison at any time the 5-bit shift register pat-
tern is correct.

The ""X' bits are counted in the 3-bit counter.
At the second "X bit, the set output of the 21 stage
is used to reset the 32-bit shift register. The count~

‘of-three in the 3-bit counter is appliedto AND4, If

the "1"" code enable is true at this time, the output
from the gate is the valid "1" bit. The same is true
for gate ANDS if the "O" code enable is true. The
positive leading edge of the ""0's' and "'1's" are ORed
in OR4 and provide a shilt pulse for the 32-bit shift
registere The "0's"™ and "1’s'' are written into the
register with the negative trailing edge,

As each group aof 5 sub-bits is written into the

5-bit shift register, they arc counted by the 5-hif
ecounter. When the counter reaches a count of 5, 2
positive pulse is produced and used to open gates

ANDSB, AND3Y. and AND10 (through OHS) to provide a *

""1' ¢ode enable, "O' code enable, .or an "X'" bit «
count pulse only when the correct 5 sub-bit pattern is

wrilten into the 5-bit shift register.

The inpatto the missing-bitclockis the output
from OR3, The composite signal is therefore the "XV
bit count, ""1" code enable or "O"cede enable. During
normal message decoding, the pulse spacingis 5 milli-
seconds (200 bps). The missing-bitelockis essentially
2 monostable multivibrators(MVB1 and MVB2) which,
if a proper message is being received, will provide a
continuous output from ORS. This is accomplished
by alternately triggering MVB1 and MVB2. The ON
cycle of the mﬁltivibrators(s. 4 milliseconds) is ad-
justed to be slightly greatér than the duration cf each
data bit (5.0 milliseconds). Thus, the OFTF multivi-
brator is triggered ON, 400 microseconds before the
ON multtvibrator completes its cycle, and CR3 wiil.
always have at'léast 1 input., .. ¥
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. .reset through OR7 by the positive leading

. o
iy
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The output from ANDI11 at the first "X" bit
will reset the 5-bit counter and will pass through ORT
to reset the 3-bit counter. The 3-bit counter is also
edge of the
pulse from OR5 when the absence of a bit is detected
by the missing-bit clock or ‘when the computer reset -

' pulse occurs at the completion of data transfer to the

LVDA.

32- Bit Shift Register

The 32 bits following the three "X" bits are

. coded "O's" or "1's" as required. Each time a

count-of-five state is reached by the 5-bit counter-a

comparison is made to determine if the bit is an "O"

ora nyr

These 32 bits are then written into a 32-bit
shilt register.

The deceder address is prewired and com-
posed of 14 of the 32 bits of the shift register. These
14 bits must be true to have an output on the address
verify buss. Note that the diodes of the buss may be

< connected to the set or reset side of each shift reg-

ister stage as prescribed by the decoder address
desired,.

The 18 data bits are buffered and sent to the
LVDA for processing.

._s:gft Out and 32-Bit Counter

The second X" bit count of the Cornmand
Messave input from the 3-bit counter is differenti-
ated and the positive pulse resets the 32-bit counter,
tha outpu’ flip-flop (through ORY) and the 32-bit shift
register (through ORS).

The input shift pulses to the 32-bit chift reg-
ister are counied by the 32-bit counter. At a count
of 32, MVB{ is trigeered, strobing gate ANDI2, At
this time, the 32 data bits have been completely
written into the 32-bit shift register. If the decoder
adidress in the register is correct, gate AND12 is
openad and the positive leading edge used to:

o Set the output flip-flop, thus enabling the
output butfers

¢ Reset the 3-bit counter
o Trigger the address verify MVB,

The computer reset pulse (at the completion
of data transfer to the LVDA) resets the output flip-

. seconds,

The computer reset pulse also triggers the computer
return MVB's, whose output is returned to ORS8 to
reset the 32-bit shift register. ;

Output Monostables

The address verify pulse from the address
verify buss is routed to redundant MVB's. The out-
put pulse width on the MVB's is set to 60 milli-
and is sent to telemetry to denote decoder

address verification. The computer reset pulsefrom

the LVDA is used to trigger another pair of redundant .

MVB's (60 milliseconds) which acknowledge receipt
of the computer reset pulse, The outpuis of the
MVB's are bufferéd to meet the required input volt-
age levels of the IU PCM Telemetry System.

Summary

The flow diagram, Figure 2-6, illusirates
Decoder operation, In this smmmary reference is
made to the logic elements of Figure 2-5.

The {irst ¥X'' bit coraparison in the Command
Message generates a 1-millisecond pulse which is
differentiated; the leading edge passes through AND11
and resets the 5-bit counter and through GR7 to resel
the 3-bit counter. The trailing edge of the pulse ad-
vances the 3-bit Cqu]V‘er 1 count and starts the
missing-bit clock. When the misging-bit clock
starts, the output of OR5 will: (1) open AND3, en-
abling the 5-bit counter, ‘and (2) inhibit AND11, pre-
venting the next "X'" comparison irom generating a
reset.

As the next 5 sub-bits are written into the
5-bit shift register, they are counted by the 5-bit

counter. When the counter reaches a count of 5, the

' output passes through OR6, thus enabling a second

"X'" comparison. A vahd X" comparison will gen-
erate a 200-microgecond pulse. The trailing edge of
this pulse will advance the 3-bit counter to the count-
of-two state and will also keep the missing-bit clock
running. The count-of-two output from the 3-bit
counter will (1) clear the 32-bit shift register (the
cleared state of this register {s when there is an "O"
stored in the "O' side of all 32 stages), (2) send a
reset pulse to the 32-bit counter, and (3) send a
reset pulse to the output flip-flop, After the third
"X'' bit has been recognized, the count-of-three out-

« put from the 3-bit counter will provide a direct-

\cgupled signal to AND4 :md ANDS. As long as the
Signal is present, AND4 and ANDS are 'open'|
that is. they will allow/valid "O" and "1"

ilop through QRS, thus disabling the output buffers, I bits ~to pags through. \
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The next 32 bits will be coded with "O's"' and '
"1's" as required. Each time a count—of—fne sme
is reached by the 5-bit counter, a ¢ )mpausonls made
to determine if the bit is an "O"or a "1",
will be produced at the outpat of 0R3. thus keeping
the missing-bft clock running, These 32 bits wiil
also be shifted and written into the 32-bit sHift regis-
ter and counted by.the 32-bit counter. Upor‘x the count
of 32, a 1-millisecond monostable multivibrator is
triggered ON. This signal opens ANDI2 and allows
an address comparison to be made. If the address
is correct. a signal will pass through ANDI2 and
trigger the output gate tlip-tlop (a bistable multivi-
brator) to its set state. In addition, the two 60-
millisccond monostable multivibrators will be trig-
gered ON, providing an indication to telemetry that
the address was valid. Two multivibrators are used
for reliability.

The set cutput of the flip-flop 'also resets the
3-bit counter (through OR7) and provides an enabling
voltage to the 18 data-output buffers. The binary

A pulse |

¥ s
y

v

A

information stored in the 18 data stages of the 32-hit '

shift register is thus transferred in parallel form to
the .VDA. When the LVDC accepts these data bits
from the LVDA, @ reset pulse acknowledging receipt
is sent through the LVDA to the decoder. This pulse
will pass through ORI to 1) reset the output flip-flop
(thus disabling the 18 dota-output buifors),  2) trigeer
two 60-millisecond mondstaible multivitrators, and
3) clear the 22-bit shift register through ORS, The
catputs of these 2 miuvitivibrators are sent to tele-
metry to indicate receipt of the LVDC resel pulse,

If, for some rezson, the LVDC reset pulse does not
arrive prior to the beginning of the next messoge the
second "X" bit of vehicle address wil! provide an out-
put from the 3-bit counter to reset the decoder cir-
cuits.

2-6 DETAILED SCHEMATIC DISCUSSION

During this discussion reference will be made
to the Decoder logic diagrain, Figure 2-5;the PSK
data waveforia, Figure 2-7; the JU Command Decoder
Schematics, Figures 2-8 through 2-17; and the moth-
erbeard schematic, Figure 2:18.-

The mothérboard sehien tatic shows the printed
cireuit card iunterca: mt:c'.tims. description of each
card is given helow.

Moo
During the following discussionr reference to
detail parts (with the exception of the filter
circuit) will'be as: 'olfbks' RQL03T) will rafer
to frahsistor Q1 located in module 1195037
on a printzd circuit card. e
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The function of the filter eircuitry is to sepa-
rate the 1 kiHz reference signal from the composite
P3SK data. A schematic of the filter card is shown in
Figure 2-8. The PSK data(Figure 2-7) is taken from
connector J2 and transformer coupled through T1 to
low pass f{iiter (L1 thru L3 and C1 thru C4), The low
pass filter removes the harmonics and noisc from the
¢omposite PSK data signal..” This signal is further
filtered in a sharply tuned 1 kHz filter (L4, L5, C5,
C6, R2 and R3) to remove the 2 kHz modulating sig-
nal obtaining the pure 1 kHz reference signal, The
information sicnals developed across R1 and R3 are
used in the Detector. : g

Detector

The schematic and wavefor.ns of the detector
card are shown in Figure 2-9. The 1 kHz signal from
the filter is phase shifted 180° during amplification
by Q1(034) and added algebraically to the 2 kHz (PSK)
signal at the base of Q1(037). The 1 ke signal ic
coupled from the collector @1(334) to the base ¢f

"'Q1(037) via C1 and R2. The signal at Q1(034) is am-

“wave clipped by CR1(034) (sce waveforms on Figure

plified by Q2(034) and the negative half of the sine
¥

2-9). The positive portion of the 1 kl'z sine wave

.+tarne ON transistor Q3(034) driving the colléctor to

ground as shovn in waveform @\ The resulting
pulse is differentiated by €5(034) and the trailing
edze of the puise (positive) triggers the monostahle |
multivibrator (MVB) composed of G4(034) and Q5(034).
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tively clean 2 kHz signal at the base of Q1{037). The.

The vwidth of the pulse from the MVB is determined

by the charging time constant of C2. (See waveform .

@). The positive pulse from the MVB is differen-

tiated and the negative edge turns OFF Q6{034) yield-
ing a narrow pos*tnc ‘sampling pulse'at the collector
(W&‘Ef\u mi D)) :

The addition of the 180° phase shifted 1 Kiiz
signal to the modulated 2 kHz signal produges 2 rela-

2 kHz signal at the base of Q1(037) is shaped through
2 stages of amplification, Q1 (037) and Q2(037), and
is then elipped and shaped by CR1(037) and Q3(037).
(See wavetorms (E) and (F)). Diodes CR2(037) and
CR3(087) form a 2-inpat AND gate which has an out-
put only when the cathodes of both diodes are high.
The input to diode CR3(037) of the AND gate is from
the clipped 2 kHz at the collector of ©3(037) and the
input to CR2(037) is the shaped 1 kHz sampling pulse
from the collector of Q6(034) The output of this
AND gate (AND1, Figure 2-5) shown in waveform
Figure 2-9, triggers a 200-microsecond MVB,
Q1(061) and Q2{0581), to produce the "0" sub-bit out-
put, waveforra Diodes CR4(034) and CR5(034)
form a second AND gate (AND2, Figure 2-8) whose

__inputs are the shaped 1 kHz sampling pulse at the

- collector of QB{034) (Figure 2-9) and the inverted

2 kHz of Q1(034). The output of this AND gate,

waveform @

_tﬁr

drives a 200-microseqond 1iVD,
Q3(761) and Q4{051), to produce the “1" sub-bit out-
put, waveform Nete that both %ND gates cannot
be on at the saume time. The outpatifrom the 'L"
MVE is differeatiated by C1(048), and the cutput from
the "0" MVDA is differcutiated by €2(048), The dif-
ferentiated signals are applied to the set input and
the resct inpat respe.ct vely of the § “b!t shift regis-

ﬂf@

" ... Transisior Q1(043) and diodes CR1(043) and

. CR2(048) form an OR gate, (OR1, Figure 2-5) whose .
~output is the shift pulse for the 5-bit shift register at

“the sub-bit rate. The output of the gate is at B+ until

either CR1(043) or CR2(043), Figure 2-9, is forward

‘biaged, The positive pulses produced by difier_enu-

ating action of C1{043) or €2{043) drive the collector
of Q1{043). to ground providing a negative shiit pulse

- Dicdes €R3(043), CR4(043), and QZ(O"?; form an OR

gate (G2, Figure 2-5) which is the count pulse to the
5-bit counter. The transistorisbiased ON by R6(043),
Figure 2-2, uhtil a negative pulsqlrom the differen-

_tiators C1(0D43) and C2(043) to CR&(NB) or CR2(N43)
' reverse biases Q2(043;, allowing thn collector to ap-

proach B+ for the duration of the ne@tue pulse.
Tranaiztor 08(013) forms ar .ﬂwgate (AND3,
Figure 2-5) with the ocutput ‘of Qﬂ(ﬂﬂ Figure 2-9,

g
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‘to inhibit the count cutput pulge until the missing bit

detector determines the start of the Command Mes-
sage,

5-Bit « Cmmter and Sh ft Register
' By :

The schematic and wave[ox ms of the 5~blt
counter and shift register card ig shown in Figure
2-10. A desecription of the operation of the eard
follows, When the correct Command Message i8
being received, the sub-bit "1's''.and ""0's" are writ-
ten into the 5-hit shift register (module 116). The
trailing edge (rogative} of the sub-bit pulse ("1 or
"0') i3 coupled through CR1(116) or CR2(116) to re-
verse bias the appropriate side of the shift register
stage to produce a "1" or "0 a3 required, sce wave-
forms @) and (B). The chift signol is 2pplied as
shown in waveforin @, and occurs et the positive
edge of the "1' or 0" sub-bit pulse.

» The nega uve edge of the "1 or 0" sub-bit
pulse is used to write in the xequlrcd data. Figure
2-10 illustrates the operation and tiring of the shift
register with a saraple sub-bit pulse train of 01011,
The sot output waveform of the {irst stage of the
5-bit chift register with a sub-bit irput of 01011 is
shown as waveform O) Each got and reset output
(e.g. 22 29) is routed io the code plug J4, There
are 10 outputs from the shiftpregister, 2 from each
staze. The code plog ie prewired and determines
the "X code, "0" cuda, and 1" code, by S jumpers
for each code to 3 sets of £ dindes.  Tliere are;
therefore 32 pcssible combinations (25) for each code,
The 5-bit counter provides a positive enable pulse to
the "X, "1'""and "0" code gates. This counter con- »
sists of 3 bistaBle multivibrators {ilip~flops) in a
counter arrangement. The input to the counter from
the PSK detector {P2-1) is shown as waveform O)
The counter triggers on the negative edge of the
waveform and counts in the following manaer.

2 g 0

2 2 2
Reset 0o 0 0
Bit 1 0 0 1
Bit 2 0 I, 0
Bit 3 0 1 1
Bit 4 1 1 1

Y UBILS 0 s 0t o

The 5-bit csunter ¢ounts nov'mﬂlyum‘ilacomt f
of 4, at which time the }m,ui.f_ gm 7 pulze fron 17,9

-
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the first 2 stages of the counter through CR1(049).and
CR2(049). The positive reset output from the 2
stage is the fifth count output to the code gates (see
waveform @)‘. The counter is ready to count the
next set of 5 sub-bits and does nct require a reset
pulse.

The 3-bit counter (module 088) is 2 capaci~
tively coupled flip-flops identical to the first 2 stages
of the 5-bit counter. The function of the 3-bit coun-

r " ter is to count the oceurrences of the "X" bit code

| pulses, - At the second "X code pulse the counter
provides an outpul to reset tho system thereby pre-
paring for Command Message decoding. The third
counl enables the "0" and "1" inpuls to the 32-bit
shift register.

The operatioa of the remaining circuitry on
the 5-bit counter and shift register card will be de-
seribed with the explanation of the missing bit detec~
tor card.

- Misgsing Bit Detector

: Figure 2-11 shows a schematic of tbe’missmg
* bit detector card. The missing bit input pulse (P4-J)
is amplified by Q4(054) and d;f’erentxatﬂ@?abym(océ)
The positive trailing edce of the pulse. tuﬁ: 3 ON
Q3(084) driving the collector to groundand tricgering
the bistable multivibrator Q1(064) and Q2(064). The

Pset and reset outputs of the ilin-flop are coupled to

2-monostable MVB's (module 051), The MYB's will
_alternately trigger as tRe ilip-flop is agz,gnﬂrcaet

. Each multivibrator output pulse widthiis set t¢5 4

* milliseconds. This is a slightly longer period than
 the pulse repstition tirze interval (5.0 railliseconds). ;
_The outputs from the collector Q2(061) and the col-

lectar Q4(061) of the monostables are coupled to an

OR gate (ORS, Figure 2-5) consisting of CR1{067),

. 'CR2(087) and Q1(067), Figure 2-11. The collector
of Q1(067) is driven to ground by the positive output
pulse irom the monostables. In normal operation,

. the collector is held to ground, as it always hasg at
east 1input. The first "X" bit detected therefore

- starts the missing-bit clock consisting e{thn above

e The output df the migsing-bit clock, Q1(067),
ic used to drive several other gates. m first of
these is ths OR gate {OR6. Figire 2—5) .eénsistmg of
- CR2(G55), CR3(055) a1d Q2(035), hgm z—n. The
other input to the OR gate is the hfth count input from
. the 5-bit counter. If either of the diodes CR2(655) or
CRS(ODS) is forward biased by a positiye voltiage, the
collector'oi Q2(055) is grounded enabling an "X" bit

miestioned flip-flap," MVR's and the OR gﬁ%e, Q1(087).

count, Therefo’re,: the "X bit count pulge from the

collector of Q1(055) is pregent when (1) either the o

output of the missing bit OR gate, Q1(067) (OR5. Fig~
ure 2-5), or the fifth count input pulse are positive,
and (2) the output of the "X cade gate is at a low
voltage, (junction of the 150K{055) resistor and
CR1(055),- Figure 2-11), Othcr conditions at the first

X" bit are: (1) Q3(055) is OF'F because the missging- |

bit clock is not running, i.e, there is a low veoltage
at the base of Q3(055), and (2) Q4(055) is condueting
because of the hias voltage formed by R11(055),
CR4(055) and R6(055). When CR4(C55) is prevented
from conducting by the positive "X" bit pulse from
C1(085), Q4(095) ceases conduction causing a nega-
tive pulse at the collector, This pulse is used to re-
set the 5-bit counter., Thereafter, as long as either
missing-bit monostable MVB is at a high voltage,
Q3{(055) is biased ON, hence biasing Q4(055) ON by
the voltage across R11(055) and preventing any fur-
ther reset pulses to the 5-bit counter. In summation
the first "X'.bit starts the missing-bit clock provid-
ing a positive voltage on the base of Q3(055) inhibiting
further reset pulses to the 5-bit counter. This is
possible because the 5-bit counter resets itself as
discussed earlier, -

The 3-bit counter is reset at the time of the
5-bit counter reset, i.e. by the first X" bit. This
is accomplished through an OR gate (OR7, Figure
2-5) consisting of CR3(087), CR4(087) and Q2{067),
Figure 2-11. Transistor Q2(067) is normally ON,
due to the bias from CR18(0587) and R4(067). When
the 5-bit (negative) reset pulse occurs at the collec-
tor of Q4(053), it is directly coupled to the e:nitter of
Q2(067), therchy providing a reset to the 3-bit coun-

ter. The 3-bit counter can also be reset through.

C1(087) by the positive pulse from the missing bit de-
tector. The pulse reverse biases CR18(067), turning
OFF Q2(067) and producing a negative pulse. A posi-
tive pulse from the computer reset line will also re-
set the counter in a similar manner at the completion
of data transfer to the LVDA,

The "1'" code gate is coriposed of diodes
CRS(OG'I) through CR10(067), Q3(267) and Q4(067).
The fifth count input pulse turns ON Q4(06%7) allowing
the AND gate, CR5(067) through CR9{087), te control
Q3(087). The collector of Q3(G67) is at ground at all
times except when al! anodes of the dicdes (ANDB,
Figure 2-5) are at a low voltage and this occurs pre-
cisely when the correct "1' eode is written into the
5-bit shift register. At this time Q3(057), Figure

.2-11, turns OFF, providing 2 positive "1' data pulse.
" Therefore a''1" is generated if the correct code is
" written into the 5-bit shift register and if the pulse
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count from the 5-bit counter is present. Q4(067)
also enables the "0 cude gate to provide a "0" code
_enable to module (058) of Figure 2-10.

To complete the discussion of the 5-bit coun-
ter and shift register, the circuitry of Figure 2-10
provides the shift pulee, set input, and resect input to
the 82-bit shiit register. The operation of the cir-
cuitry follows: '

e After the third "X" bit count pxﬂse the 3-bit

counter is filled with "1"s" applying a positive

voltage on the cathodes of diodes CR3(0538),
CR4(058), CR6(058) and CR7(058).

¢ At this time emiiter follower Q3(058) will
conduct if Q2(058) is non-conducting, i.e. a
"0 code is present at the base of Q2(058).
Therefore, when Q3(058) conducts, the posi-
tive pulse produced is differentiated by
C1(058) and the negative portion of the pulse
is used to set a *'0' into the first stage of the
32-bit shift register. At all other times
Q2(058) is conducting thereby providingz insuf-
ficient basc bias for Q3(058).

¢ Emitter follower Q1(058) will conduct if the
*1* code enable is present. The positive
pulse is ditferentiated and the resulting nega-
tive pulse is used to set @ 1" into the 32-bit
shift register. At 21l other times, Q1(038) is
non-conducting.

o The differentiated output pulses from the "1"
and 0" gates are applied to an OR gate in
which the positive pulzes turn ON Q4(058)
providinz a negative shift pulse for the 32-bit
shift register, (Gate OR4 in Figure 2-5).

e The positive pulse generated whena "1" code
is present is coupled through CR2(058), Fig-
ure 2-10, and the positive pulse generated
when a "0" code is present are coupled through
CR5{058) to drive the missing-bit clock. (The
above pulses are inputs to OR gate OR1 of
Figure 2-5).

Shiit Out and 32- Bit Counter

The schematic and waveforms of the shift out
and 32-hit counter is shown in Figure 2-12, The
gecond X' bit produces a positive pulse in the 2!
stage of the 3-bit counter (P3-H, Figure 2-10) which
is coupled to P5-M of Figure 2-12. ‘This positive
pulse is used to reset the 32-bit counter, the 32-bit

Command Decoder
Section II

shift register, and the output flip-flop. Referring to
Figure 2-12, the positive pulse'is coupled through
C6(082) which forward biases Q4(082). The positive
pulse thus produced at the emiiter of Q4(082) is
coupled through C1{082) to reverse bias Q2(082),

. producing a negative pulse at the collector thus re-

s, >

setting the 32-bit counter, The positive pulse at the
emitter of Q4(082) is also coupled to CR1(082) through
C2(082) to reset the output flip-flop, Q3(082) and
Q3(076) (waveform (f)). At the completion of data
transfer to LVDA the output flip-flop is again reset
by a positive pulse throush C4(062) and CR2(082)
from tie computer reset monostable. (Hence,
CR1(082) and CR2(082) make up the OR gate OR9, in
Figure 2-5.) ’

The positive ﬁi;ise at the emitter of Q4(082),

| Figure 2-12, is used to drive another OR gate which
resets the 32-bit shift register by reverse biasin

Q1(082) through C3(082) and CR3(082) (waveiorm ).
The other input to this OR gate is through C5(082)and
CR4(082) to reset the 32-bit shift register at com-
pletion of data transfer. (The above OR gate is OR8

- of Figure 2-5.) °°

The output of the 32-bit counter, triggers a

_monostable multivibrator at a total of 32 shift pulses

(refer to the waveform (©) of Figure 2-12). Tais

"positive pulse from the colleétor of Q4(079) is differ-
* eptiated by C1(076) and the resulting negative pu'se

S ep—

; raverse biases Q1(076). - If thg address verily buss

fron the 32-hit shift rezister is at 2 low voltage,
then Q2{0786) is QFF and a positive voltage is devel-
oped across R5(076). This positive voltage is routed
to the addreéss verify monosiable multivibrator pro-

- ducinganaddress verify signal to telemetry waveform

The positive pulseat the collector of Q1{976)
is differemtiated by C2(076) and sets the output flip-
flop (waveform ). The set output is from the
collector of Q3(082) and ¥s developed across the col-

- lector load resister RE(076) (waveform (). When

' ing its collector curre

Q3(082) is OFF, Q4(076) is forward binsed and draw-
through R12(076) and

| R13(076). . The voltageitiropped across R13(076) for-

ward biases Q8(076) prbviding 28 velts gated to the

. output buffers.

32 Bit Shift Register
J

*

The first 2 stages of the 32-bit shift register
are located on the shift out and 32-bit ccunter card,
Figure 2-12,. The remaining 30 stages are shown in
Ficures 2-13,2-14, and 2-15. The 32-data bits are
written into the shift register as required.  Figure
2-13 shows 4 diodes CR1 through CR4 (on the printed

AR RN o ey
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circuit card, pin G} of the 14 that make up the ad-
dress verify buss. The dicdes may be connectad to
either the set or the reset side of the shift register
stage as required by the cude desired. The output

of the verify buss is ANDeod with the output of the

©32-hit courter and the resultant pulse differentiated

to trigger the 2-redundant address verify monostat:le
multivibrators (Figore 2-16). The address verify
outputs are buffered awl routed to telematry.

Upon completion of data transfer te the LVDA,
a rbyst prise i3 guuel - Ty thig LVDA and sent to
the Decoder. This -p.~1.:e is dilferentiated and the
positive portion vsed o trigger the 2-redundant com-
puter returr monostalile multivibrators (Figure 2-186).
This compiier veturn palse ig buffered by the cir-
cuitry of Figure 2-17 and routed to telemetry. This
pulse is also used to rasel the 32-hit shift register
{through ORS of Figire 2-5).

The 18 data-nuisvt buffers to the LYDA are
shown in Figures 2-18; 2-14, and 2-15. These are
required to produce the 1" leval of +28 volts and the
1gtlevel of O volts,

In Figure 2-15, 6 of the data output-bufler

stages are ghown,  Aszuming the data-bit cutpat is

a Y1”, the positive voiiage |t ik2 set output of the
s - &t ]

12 ioovard biasaes Q1(078), aliowing
20050 10 forward Bias
saa ot 2070 makes available

oo
=

:'?x}

a "' (+28V) to the LLVDA. The +28 volts supplied at
the emitter of Q2{070) is switched by the output {lip~
flop as described above. If the data bit is a "0" then
Q1(070) and Q2(070) are non-conducting, and the out.
put is zero volis,

Jelamatry Dultler

!

The tdlemetry buffer eircuitry of Figure 2-17
is required té provide the requxrcd 5 volt pulses to
telemetry. The pulsc from the mo.ros( able multivi-
brators of FI‘L,L re 2-16 are used tu drive the buffers

of Figure 2-17, Since the operation of the telemetry :

buffer cirguits are similar only 1 buffer will be de-
scribed. A negative pulse from the address verify
monostable MVB turns OFF Q1(073) of Figure 2-17.
The collector of Q1(073) therefore approaches B+ -
providing a po':itive base biag for Q2(073). As
Q2(073) turns O, a voltage is developed by this
emitter follower across its emitter resister R3(073))
This pasxtwe.puhe is coupled through RA(0 ‘?) to the
teleametry in’pqt.'
Powex CL' pl} .'
TR y

The power supply for the Dacader'is shown in
Figure 2-19. The diode CR3 is pravided'to pratect
the supply (romrev arse polarity at th ﬂmpwt terminals,
The power supply p\‘)‘u'lua a filterod 428 volts for the
output-buffer amyplifiers and pro.*_cloa fhe regulated
+20 .olts to the electrgnics of tha De 2eder.
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SECTICH !u

| PREPARATION

3-1 - PREPARATION FOR USE

AN .

The packaged Decoder shal
following manner:

a. Slit tape on outer carton,
b. Cut barrier bag immediately below seal,

c. Check humidity indicator (see following para-
graph). :

d. Slit tape on inner carton,

€. Lilt out top cushioning pad,

f. Remove componert.

g. Remove dust cover from connector,

h. Visudlly inspsct Dacoder for physical damage
and corrosioan.

t. Replace dust cover on connector.

The humidity irdicator has three blue indica-
i toes graduated to indicate thir ty, forty, ard fifty
_ fipercent numidity, These indicators will fern pink
(}.\shen their regpective percent of humidity has been
Jreacaed, A wvisual tnspection for corrosion should
dlways be made immediately after un,mckmg a De-
coder, If the fifty percent indicator is: }Stnk it is
_ fecommended the Decoder be returned to the labora-
tory [or inspection and testi: e,

Y o P vk ol

FOR USE 22D §

Command Decoder
Section IIT
R i

t

3-2  PREPARATION FOR SHIPMENT
33 PACKAGING

The Decodex\ shall be packagﬂ in accordauce

with Method 1Ib of Method IIIof Military Spectﬁcation W

MIL-P-116 and marked in accordance with leltary

Standard MIL-STD-129, Determination of whether to -

use Method IIb or Method I is dependent upon the
degree of protection required., Method II is to be
used i the Decoder is to be shipped between plants
at the Huntsville facility and there will be no storage
required. Method Ib is to be usedin all other cases,
Refer to Figure 3-1 for packaging instructions.

3-4 MARKING

Markings containing the following information
shall be applicd on the inner and.outer cartons,

MSFC Nuwber :

Item Description %
Quantity

Contract Number

Level of Preservation and Date

Serial Numberl

A Method I'b Process Label (IBM No, 79048 19)
shall be applisd to the top of the water-vanorproof
barrier bag and to the outer carton. Make certain
the packaging date is recorded on these labels,

A Fragile Label (IBM No. 7504330) shall ve

~applied to both ends of the outer carton.
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Method 11

N
Use items @ thru @ %
Use'items @ they (3)

s S desiccant or bumidit tndicator,
5 )

Fg hems @ @ , ond @ (2 ecch) to Le fobricated from

Polyuref‘v:me foum cushioning, 4 (biey ft, deasity, MIL-P-26514,
Type I, Class 2, "18M No ”04“.’! 5

Do not mdudv.. the

A% “ . Methed 1T

7hc Decoder will be surrourded ! by the cushioning as. shown,

@ Pad

Material: 275 b Test, A flute, corrugared f:berbocrd
Ploce three 8-unit bags of deslccanf

Part No. 7905316~003 inside 2ad,

olunted so os not to damm.: barrier bas,
e

Water=voporproof Barriar Bag 5
MIL-8-1315, Class |
Sytle:  8ac

Dimensians :

Materisl,

28inches high « 30 inches wide
After innar. 2arton hae Leen inserted
in ba:rier boy, nlece hyr idiby 'v'!}.-
cator on tap of irner ¢ w,uq. “hen
barrier Baa s sealed, the humidity
indicator wi!l ba be.neen ionargara
ton ond barrier bag.  The hocrlar bge
on,mcmy is heat sealed, r«we‘.e(,
when pockaging q dekch»n decoder,
waterproof hipe may be used,

After bcvu ier bas has becn insested
inauter corto , opply & Metiod Hin
process label on tog of te berr ar

bag., Reécare the peckeging date on
H\e lakel,

Cartan » ide D R
Per PPP-5-6364 Inside;Dimensiors.

: Lengtls: 14,75 hchas
Typa ), Class } it we

Widt!: - 12,75 inches
Sf)"e: RSC D § 3 50 ; )
Material: ‘275 lotest “A" Flute S 2 180 Dacked
i IBM Stack No. 7904770
. »
Method 1lh Prace:s Label : : iy

1BAY No . 7904579

Outer Carton t6 be closed
with 3=inch Kraft Tepe.

Carton e

Inside Dimensions
Per PPP-8-435 e
Type 1, Closs | Length: 14,00 inches
Style: wCs ° Width: 12,00 inghes
Motericl: 275 1h bes,, & Hata Dot 12,25 feches

= faner Certon h‘;« :!.3‘: & with Barsara : : e

seesibive tara ond EVEEry are b ba . T

iBM A8
o LRl ; B

Figure 3-1, Packaging Instructions foy: U Command Decoder
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