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1
DECOMMUTATOR PATCHBOARD VERIFIER

ORIGIN OF THE INVENTION

The invention described herein was made by an em-
ployee of the U.S. Government and may be manufac-
tured and used by or for the Government for govern-
mental purposes without the payment of any royalties
thereon or therefor.

BACKGROUND OF THE INVENTION

One of the problems. encountered in checking out
large systems such as space vehicles prior to a launch is
that many measurements have to be taken in a relatively
short period of time. This requires the transmission of
signals to and receiving signals from the space vehicle.
For the support of a space vehicle, there may be as
many as 60,000 measurements from numerous tests that
have to be performed prior to and during the launch of
the space vehicle. In order to transmit the information
from the space vehicle to control centers, the informa-
tion is normally sent in the form of telemetary links
which contain, in one particular instance, approxi-
mately 2400 measurements. These links are pulse coded
modulated signals that once received at the control
center must be decoded by a decommutator to identify-
able measurements such as temperatures, pressures, fuel
levels, vibration signals, etc.

In order to decode these links of pulse coded modula-
tor signals, PCM patchboards in conjunction with
decommutators are utilized. These patchboards are
usually constructed of a plurality of holes defined by
electrically conductive sleeves aligned in rows and
columns. The particular manner in which it is patched
for decoding the information includes physically con-
necting wires from one particular hole to another hole.
On the backside of the patchboard, there are pins corre-
sponding in number and location to the holes on the
front side and being electrically connected thereto.

Normally, the program for the decommutator is
made up many months in advance of the actual launch
of the space vehicle and often the information patched
in the patchboard will be altered either by accidentally
bumping a lead or physical deterioration. If, prior to the
launch of the space vehicle a patchboard is damaged, it
would cause data to be processed erroneously or not
processed at all. Malfunction of any one lead on a par-
ticular patchboard could possibly delay the launch of a
space vehicle for an extended period of time.

As can be seen, it is critical that the patchboards
utilized in the decommutators be verified prior to pro-
ceeding into the actual launch phase. Heretofore, this
required many man hours in physically checking the
terminals of the patchboard according to the program.

In U.S. Pat. No. 3,705,349, there is disclosed a com-
puter controlled wiring network test system wherein
the terminals on a panel are scanned under control of a
computer for establishing the connections between the
particular terminals.

In U.S. Pat. No. 3,878,405, there is disclosed switch-
ing circuitry for logical testing of network connections
that utilize logic circuits for testing the continuity be-
tween buses. Similar circuits are disclosed in U.S. Pat.
Nos. 3,500,457 and 3,665,299.

SUMMARY OF THE INVENTION

The invention relates to a verifier for a patchboard
which includes a system comprising a computer having
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2

a memory, a comparator, a control circuit, and a syn-
chronization circuit. Connected to the output of the
computer is a printer which prints out the information
regarding the status of the patchboard. The computer is
utilized for analyzing and controlling the operation of
the vertifier which includes external stepping registers
having three levels of decoders that are, in turn, utilized
for checking the individual pins of the patchboard.
These pins are checked by sequentially sending signals
to the individual pins in a controlled order. Also con-
nected to the pins of the patchboard by means of a back
plane which includes a plurality of sockets correspond-
ing to the pins is a bank of data selectors. There are
three levels of data selectors that are utilized for pro-
ducing signals identifying the precise location of a pin
and patching connections between pins on the patch-
board. Connected to the output of a third level data
selector is an output circuit that is connected to a mem-
ory forming part of the computer as well as to a com-
parator forming part of the computer.

It is understood that the memory of the computer is
loaded with information stored according to the patch-
ing program of the initial patching of the patchboard. In
many instances, this may be several months in advance
of the actual verification of a patchboard. Immediately
prior to utilizing the patchboard for controlling the
decommutator and decommutating the PCM signals
representing the information being received from a
space vehicle during a test, the patchboard is plugged
into a back plane forming part of a verifier.

Under control of the control circuit forming part of
the computer, a stepping register is utilized for individu-
ally checking each terminal of the patchboard being
physically tested. A second external register which is
also under control of the computer is connected to the
terminals of the patchboard through data selectors so
that when a terminal connection is sensed, an output
signal is produced from a third level data selector and
fed back to the computer for being compared with the
information previously stored in the memory represent-
ing terminal connection. If an error occurs, 2 compara-
tor generates a signal that is fed to a printer as well as to
the control circuit informing an operator of the abnor-
mality.

Accordingly, it is an important object of the present
invention to provide a relatively simple and fast system
for checking out the terminal connections of a patch-
board.

Another important object of the present invention is
to provide a system which reduces the man hours re-
quired for physically checking the terminal connections
of a patchboard.

Still another important object of the present inven-
tion is to provide an accurate reliable and speedy
method for detecting errors in terminal connections of a
patchboard and for providing an automatic device for
indicating when an error so occurs.

These and other objects and advantages of the inven-
tion will become apparent upon reference to the follow-
ing specifications, attendant claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a system in
which patchboards that require verification is utilized;

FIG. 2 is a block diagram of a patchboard verifying
circuit constructed in accordance with the present in-
vention;



4,267,594

3

FIG. 3 is a more detailed block diagram of a system
for verifying patchboards ‘contructed in accordance
with the present invention. ' : »

DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring in more detail to the drawings, there:is
_illustrated in FIG. 1, a space vehicle generally desig-

nated by the reference character 10. Prior to launching
the. space vehicle 10, many measurements have to be
taken, and in certain instances, as many. as 60,000 mea-
surements pertaining to vibrations, fuel, temperature,
etc. have to be taken. In order to take these measure-
ments and analyze the information in a relatively short
period of time, the signals are converted to pulse coded
modulated signals and formed into links which may
contain, in one particular instance, approximately 2400
signals per link, however, some links contain as many as
4000 measurements depending on the criteria of the
system. These pulse-coded modulated signals are then
fed to a transmitter 12 for being transmitted as a radio
signal to a receiver 14 located at a remote location.
Simultaneously, with transmission of the radio signals, a
hardline link is normally connected between the sensors
provided on the space vehicle and the remote location
to verify the radio frequency (R.F.) signals being trans-
mitted. After the receiver receives the R.F. signals, they
are then fed through a bit synchronizer 16.

The bit synchronizer 16 is for signal conditioning;
and after the signals have been conditioned, they are fed
to a decommutator 18. The decommutator 18, in turn,
produces from the pulse coded modulator signal a plu-
rality of signals representing individual measurements
on its output. In order to decommutate the pulse coded
modulated signal, patchboards are utilized for each
unique link. If, for some reason, the patchboard is not
properly patched or has been tampered with, the
decommutation of the PCM signal will not be per-
formed properly. This could either produce false data
or loss of data. As a result, it is important that the integ-
rity of the patchboard be checked prior to being utilized
in the actual launch of the space vehicle.

Referring now to FIG. 2 of the drawings, there is
illustrated a computer generally designated by the refer-
ence character 20 which includes a memory 22, a com-
parator 24, and a control circuit 26. Any suitable con-
ventional computer programed in a conventional man-
ner can be utilized for controlling the operation of the
system. One suitable computer would be a computer
similar to that shown in U.S. Pat. No. 4,114,093, sold by
Intel Corporation under the designation SPC 80-10.
Connected also to the computer is a printer 28 which
prints out the information regarding the verification of
the patchboard.

A patchboard 32 (FIG. 3) that is to be verified is
physically plugged into a back plane 34 which contains
sockets 36 corresponding to the pin locations 38 of the
patchboard. Once the patchboard 32 has been plugged
into the back plane, the computer 20 then begins the
verification test. In the particular device illustrated, the
patchboard 32 has 1632 pin locations that must be indi-
vidually checked to verify proper patching.

In order to carry out this verification, the computer
20 is connected to a first stepping external register 40
that in the embodiment illustrated is a 16 bit register
having 11 outputs. The outputs of the stepping register
40 are connected to three banks of decoders 42, 44 and
46, respectively. The first level decoder 42 is a single

4

chip provided for decoding the three most significant
bits of information of stepping register 40 representing
bits 256, 512 and 1024. The second level of decoders 44
are seven chips decoding the next four most significant
bits including bits 128, 63, 32, and 16 of stepping register
40. The third level decoders 46 include 102 chips which
decode the four least significant bits from the stepping
register 40.

As illustrated from the first level decoder, there are
seven output leads identified by the reference charac-
ters 0 through 6. The purpose of the 0 lead is that if the
first level decoder is not enabled by any of the bits 256,
$12, and 1024, an output signal is produced on the out-
put lead 0. It is noted that the output lead 0 of the first
level decoder 42 is connected to an enabling input of the

. first chip (1) of the second level decoder for enabling .

20

40

the chip when the three most significant bits are 0. That
implies that the information stored in the stepping regis-
ter 40 is less than the number 256. The outputs from the
second level decoders 44 are connected to the inputs of
the third level decoders 46 in the identical manner as the
outputs from the first level decoder 42 to the second
level decoder as previously explained.

The outputs of the third level decoders 46 are di-
rectly connected to one of the plugs 36 of the back
plane 34,

As illustrated on the right-hand side of FIG. 3, there
is a first level of data selectors generally designated by
the reference character 48 which includes 102 chip
selectors. These chip selectors forming the first level
data selector 48 are individually connected to the plugs
of the back plane similar to the outputs of the third level
decoders 46. The output of the first level data selectors
48 are, in turn, connected to input terminals of second
level data selectors 50. There are seven chips of data
selectors in the second level 50. A third level data selec-
tor 52 which has seven input terminals are respectively
connected to the seven chips forming the second level
data selectors 50.

The third level data selectors 52 have enabling inputs

- that are connected to the three most significant bits of

45

55

65

an external register 54. The third level data selector 52
is also connected to an output circuit 56 that is, in turn,
connected to a control circuit 26 of the computer 20.
Signals are produced on output circuit 56 indicating
connector or no-connector. '

In order to indicate the flow of signals through the
circuit during verification, let it be assumed that the
patchboard is patched as illustrated. That is, there is a
connection between terminal 3 of row 1 and terminal 6
of row 1. There is also a connection between terminal 3
of row 1 and terminal 6 of row 3 and a connection
between terminal 2 of row 2 and terminal 4 of row 2.

The verification sequence first requires information
to be stored in the memory 22 forming part of the com-
puter indicating the actual connections of the patch-
board 32. After this information has been stored in the
memory of the computer, the same patchboard can be
plugged back into the back plane 34 and the terminal
connections can be compared with the information
stored in the memory of the computer.

For the purpose of clarification, the terminals of the
patchboard will be identified as terminals 1 through
1632. The normal procedure is to refer to them as a
particular terminal in a row or column. Therefore, the
terminal shown in the second. row and the second col-
umn would be terminal 50. .
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Under control of the control circuit 26 of the com-
puter 20, first the stepping register 40 sends a signal
representing bit 1 to chip 1 of the third level of decoders
for sampling the first terminal of the patchboard. Simi-
larly, the control circuit 26 sends a signal to the external
register 54 which will activate bit 2 of the:external
register 54 for looking to see if terminal 1 of the patch-
board is connected to terminal 2 of the patchboard. The
signals from the external stepping register 40 and the
external register 54 are decoded through the decoders
42, 44 and 46 and the data selectors 48, 50 and 52 to
produce either a signal or no signal on-output circuit 56
of the third level data selector 52. Since. there is no
connection between terminals 1 and 2, a 0 signal is pro-
duced on output circuit 56 and fed to the computer for
being stored in the memory. The stepping register 54
will continue stepping through the 1632 bits so as to
check each terminal of the patchboard 32 to determine
if there is connection between terminal 1 and any other
terminal. After this has been done, then the stepping
register 40 will move to the second bit applying a signal
to terminal 2 of the patchboard and the external register
54 will step through bit terminals 1 through 1632, skip-
ping terminal 2 to determine if there is connection
therebetween. Since there is no connection to terminal
2, no signal is produced on output lead 56. The stepping
register 40 then moves to the third bit and the sequence
is repeated. Since there is a connection between termi-
nal 3 and terminal 6 of the patchboard, when the exter-
nal register 54 is stepped to the sixth position, it indi-
cates a connection between terminal 3 and terminal 6
causing an output signal to be produced on output cir-
cuit 56. This signal is, in turn, fed into the computer 20
and stored in memory 22. The entire board is checked
sequentially for storing the patching program of the
patchboard therein.

After all the information has been stored in the mem-
ory and it is time to verify the patching of the patch-
board at a later date, the same sequence is repeated with
the exception of storing the information in the memory
22. However, during the verification process, for each
signal produced on output circuit 56 of the third level
data selector 52, the information previously stored in
the memory 22 isfed to a comparator 24 for being com-
pared with the output mgnal appearing on output circuit
56. If there is a comparison, the verification process
continues. However, if there is an error between the
information stored in the memory 22 and the informa-
tion being produced during the verification of the
patchboard 32, an error signal is produced by compara-
tor 24 causing the printer 28 to identify the problem by
row and column.

While a preferred embodiment of the invention has
been described using specific terms, such description is
for illustrative purposes only, and it is to be understood
that changes and variations may be made without de-
parting from the spirit or scope of the following claims.

What is claimed is:

1. A system for verifying the connections between
terminals of a patchboard comprising:

(a) a back plane;

(b) a plurality of plugs prov1ded in said back plane
corresponding in number and position to said ter-
minals of said patchboard so that said patchboard
that is to be verified can be plugged therein;

(c) a plurality of decoders connected to said plugs of
said back plane;

(d) a control circuit means;
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(e) memory means connected to said control circuit
means, means for storing information in said mem-
ory means representing the correct patching pro-
gram of said patchboard which is being verified;

(f) first stepping register means connected between

" said control circuit means and said plurality of

* decoders for selectively supplying signals through
said decoders to said plugs of said back plane under
control of said control circuit means;

(g) a plurality of data selector means connected to
said plugs of said back plane;

(h) an output circuit;

(i) second stepping register means connected between
said control circuit means and said plurality of data
selector means for selectively making connection
between said plugs through said data selector
means to said output circuit causing a signal to be
produced at said output circuit identifying the con-
nections between the terminals of said patchboard,

(i) comparator means connected to said memory
means and output circuit for comparing signals
produced at said output circuit with said informa-
tion in said memory for verifying said connections
between terminals of said patchboard; and

(k) said plurality of decoders including:

(i) first, second and third level decoders;

(ii) each of said decoders having input and output
terminals;

(ili) means for connecting predetermined input
terminals of said decoders to said first stepping
register means;

(iv) means for connecting said output terminals of
said first level decoders to predetermined input
terminals of said second level decoders;

(v) means for connecting said output terminals of
said second level decoders to predetermined
input terminals of said third level decoders; and

(vi) means for connecting said output terminals of
said third level decoders to predetermined plugs
of said back frame. .

2. The system as set forth in claim 1 wherein said first

stepping register means comprises:

(a) a first multi-bit sequential stepping register having
an input terminal and a plurality of output termi-
nals representing bits of information of different
significance;

(b) means for connecting sald input terminal of said
first stepping register to said control circuit means
for sequentially stepping said first stepping register
responsive to receiving signals from said control
circuit means;

(c) means for connecting predetermined output ter-
minals of said first stepping register representing
least significant bits of information to predeter-
mined input terminals of said third level decoders;

(d) means for connecting predetermined output ter-
minals of said first stepping register representing
the next most significant bits of information to
predetermined input terminals of said second level
decoders, and

(e) means for connecting predetermined output termi-
nals of said first stepping register representing the
most significant bits of information to predeter-
mined input terminals of said first level decoders.

3. The system as set forth in claim 1 wherein said

plurality of data selector means comprises:

(a) first, second and third level data selectors;
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(b) each of said data selectors having input, output,
and- control terminals;

(c) means for connecting predetermmed control ter-
minals of said data selectors to said second steppm g
register means;

(d) means for connecting said output termmals of said
first ‘level data selectors to predetermined input
terminals of said second level data selectors;

(e) means for connecting said output terminals of said
second level data selectors to predetermine input
terminals of said third level data selectors; and

(f) means for connecting said output terminal of said

“third level data selector to said output circuit.

8

(b) a printer connected to the output terminal of said
comparator means for recording the information
produced thereon.

6. A system for verifying the connection between

5 terminals of a patchboard comprising:

10

4. The system as set forth in claim 3 wherein said -

second stepping register means comprises:

(a) a second multi-bit sequential stepping register
having an input terminal and a plurality of output
terminals representing bits of information of differ-
ent significance;

(b) means for connecting said input terminal of said
second stepping register to said control: circuit
means for sequentially stepping said stepping regis-
ter responsive to receiving signals from said con-
trol circuit means,

(c) means for connecting predetermined output ter-
minals of said second stepping register representing
least significant bits of information to predeter-
mined input terminals of said first level data selec-
tors,

(d) means for connecting predetermined output ter-
minals of said second stepping register representing
the next most significant bits of information to
predetermined input terminals of said second level
data selectors; and

(e) means for connecting predetermined output termi-
nals of said second stepping register representing
the most significant bits of information to predeter-
mined input terminals of said third level decoders.

5. The system as set forth in claim 1 further compris-

ing:

(a) an output terminal provided on said comparator
means for receiving signals indicating whether the
information appearing on the output Ccircuit
matches the information stored in said memory
means,
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(a) a back plane,

(b) a plurality of plugs provided in said back plane

" corresponding in number and position to said ter-
minals of said patchboard so that said patchboard
that is to be verified can be plugged therein;

(c) a plurality of decoders being connected to said
plugs of said back plane;

(d) a control circuit means;

(e) memory means connected to said control circuit
means;

(f) means for storing information in said memory
means representing the correct patching program
of said patch board which is being verified;

(») first stepping register means connected between
said control circuit means and said plurality of
decoders for selectively supplying signals through
said decoders to said plugs of said back plane under
control of said control circuit means,

(h) a plurality of data selector means connected to
said plugs of said back plane;

(i) an output circuit;

(j) second stepping register means connected between
.said control circuit means and said plurality of data
selector means for selectively making connection
between  said plugs through said data selector
means to said output circuit causing a signal to be

“produced at said output circuit identifying said
connections between said terminals of said patch-
board;

(k) said control circuit means synchronizing the step-
ping of said first stepping register with said second
stepping register so that as a signal is sequentially
supplied from said first stepping register to each
plug of said back plane and while said signal is
being supplied to a particular plug connection in
sequentially made between said output circuit and
every other plug of said back plane so as to deter-
mine if there is a patch between said particular plug

and any other plug.
* % % x X



