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MODULAR MATRIX WITH PLUG INTERCONNECTION 

The invention further contemplates the provision of a con 
tinuous block with openings on equal centers in the x and y 
direction, with such a block being constructed as a modular 
matrix, rather than a single large matrix. 
The invention also contemplates the provision of a unique 

diode plug member usable with the matrix. 
This invention relates to a modular matrix with plug inter 

connection and more particularly to a new and improved 
device .o?‘ering unique manufacturing advantages over the 
prior art devices. 

It is known to provide large matrix boards for use in the 
electrical and electronic industries. Such boards generally 
must conform to certain design standards, depending upon the 
circuitry involved. Thus, it is the practice in the industry to 
produce large matrix boards that are custom designed; i.e., 
made to the customers’ speci?cations. This is not only costly, 
but extremely time consuming. 
While the industry has at times used the building block prin 

ciple to create pin boards, nevertheless, this principle has 
heretofore not been- applicable to matrix boards requiring 
connectors on equal centers. See for instance U.S. Pat. No. 
3,085,220 wherein a pin board is composed of a series of strips 
and wherein‘ the connectors are not spaced equally in the x 
and y sense. See also certain patents exempli?ed by U. S. Pat. 
No. 3,070,769 which electrically unite a series of boards by a 
bussing arrangement that istotally di?‘erent from the circui 
used in connection with matrix boards. ' 

It is accordingly‘ an object of the present invention to pro 
vide a modular matrix with plug interconnection which over 
come the disadvantages of the prior art. 
Yet another object of the present invention is to provide a 

modular matrix with plug interconnection wherein large 
matrix boards can be, quickly and economically produced 
using modular matrix boards. 

Still another object of the present invention is to provide a 
modular matrix with plug interconnection wherein the plug 
centers will be equally spaced from each other on both the x 
and y axes. 
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Yet another object of the present invention is to provide a ' 
modular matrix with plug interconnection wherein contacts of 
different boards are electrically united and wherein such 
boards possess upper and lower conductive members with the 
contacts being selectively electrically united to such conduc 
tive members. ‘ 

Yet another object of the present invention is to provide a 
modular matrix with plug interconnection wherein a single 
diode plug possesses two contacts, with one such contact mat 
ing with a board contact that is electrically united to. an upper 
conductive member and the other plug contact simultaneously 

. mating with another board contact that is electrically united to 
the lower conductive member. 
The foregoing as well as other objects of the invention are 

achieved by providing. a modular matrix with plug intercon 
nection wherein there are at least two individual modular 
matrix boards of insulating material essentially alike in con 
struction. The invention contemplates using either small num 
bers or large numbers of essentially alike boards in order to 
produce the equivalent of a large matrix. 
Each modular board has an upper and a lower face, upper 

conductive members are secured in the upper face and lower 
conductive members are secured to the lower face. Detacha 
ble contacts are secured to the boards with certain of the con 
tacts being electrically united to the upper conductive mem 
bers and certain of the contacts being united to the lower con~ 
ductive members. Certain of the contacts have wire wrap tails 
extending beyond the boards with the wire wrap tails of the in 
dividual boards being electrically united together whereby a 
series of individual boards may be wired together to produce 
the equivalent of a large matrix. ‘ 
Each of the modular boards is so constructed as to have a 

' large number of contacts paired together with the plane of one 
contact of the pair inclined with respect to the plane of the 
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2 
other contact of the pair. The invention further contemplates 
modular covers for each board, with each cover havingan l. 
shaped opening to permit the passage of a pair of contacts as 
sociated with a plug member, with the plug contacts being 
designed to mate with the corresponding pair of contacts on 
the board. One of the board contacts is electrically united to 
an upper conductive member and the other of the contact pair 
is electrically united to the lower conductive member, such 
that the plug contacts simultaneously establish an electrical 
path between the upper and lower conductive members. 
Other advantages of the invention will become more readily 

apparent by reference to the attached ?gures of the drawings 
wherein: 

FIG. 1 is fragmentary plan view of a modular matrix with 
plug interconnection embodying the invention, with certain 
portions of the cover partially cut away to reveal the tips of the 
modular matrix board contacts, and certain other portions of 
the cover and the modular matrix board completely removed _ 
to reveal the back panel; 

FIG. 2 is a plan view of the rear face of the modular matrix 
of FIG. 1 which reveals the back panel wiring of the tails of the 
board contacts; 

FIG. 3 is an enlarged view taken within the circular indica 
tor of FIG. 1; 

FIG. 4 is a sectional view taken along the lines 4-4 of FIG. 
3; ‘ 

FIG. 5 is a fragmentary exploded perspective view of a 
comer of a complete matrix assembly showing the plug about 
to pass through a complementary L-shaped opening in the 
cover, with portions of the cover cut away to reveal the dual 
nature of the cover construction, and further showing contacts 
extending from a board having conductive members, with the 
tails of certain of the contacts extending rearwardly through 
complementary openings in the back panel; 

FIG. 5A is a plan view of the underside of a fragmentary 
portion of the modular matrix shown in FIG. 5; 

FIG. 6 is a longitudinal, sectional view taken through the 
plug shown in FIG. 5; ' 

7 FIG. 7 is a fragmentary perspective view showing a di?'erent 
comer of the modular matrix board of FIG. 5; 

FIG. 8 is an enlarged sectional view taken along the lines 
8-8 of FIG. 7. ' v ‘ 

Referring now in greater detail to the various ?gures of the 
drawing wherein like reference characters refer to like parts 
there is shown generally at 10in FIG. 1 a modular matrix with 
plug interconnection constituting an embodiment of the 
present invention. 
As best shown in FIG. 5 and with further reference to FIG. 

1, the modular matrix 10 basically comprises cover 12 which 
possesses L-shaped openings 12A that receive one of the con 
tacts 13A, 13B, l3C,'l3D and so on, that extend from each of 
the modular matrix boards 14. Certain of the contacts possess 
long wire wrap tails 15 that extend through complementary 
openings in back panel 16. 

FIGS. 5 and I further show several diode plugs 18 having 
contacts 19A and 198 that are adapted to pass through one of 
the openings 12A in the cover 12, with the contacts 19A and 
198 then mating with complementary contacts 13A and 138 
that extend from a modular matrix board 14. 
The contacts 13 and 19 are of the so-called hermaphroditic 

type and include bevelled mating surfaces 22 and a relief 
opening 24 in accordance with Fox U.S. Pat. Nos. Re. 23,574 
and 2,828,506, the disclosure of which is hereby incorporated 
by reference. It will be clear to those skilled in the art that con 
tacts of other construction may be utilized since the invention 
herein claimed does not reside in the particular contacts used. 
For this reason, it is conceivable that even male and female 
contacts may be used. 
With reference to FIG. 5, the details of the cover '12 maybe 

seen. The cover 12 is preferably a unitary piece ‘that ‘is 
produced in a single mold. The cover 12 includes a series of L 
shaped openings 12A that extend only partly through ‘the 
thickness of the cover 12. As shown in the cut~away portion of 
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FIG. 5, the openings 12A merge part way through into 
openings 128, each of which are essentially comprised of a 
pair of merging circular openings. It will further be observed 
from FIG. 5 that the L-shaped openings 12A include bevelled 
surfaces to facilitate the entry of the contacts 19A and 19B of 
the plug 18. 

It will be further seen in FIG. 5 that the L-shaped openings 
12A actually constitute- a closed entry type of opening, and 
permit the passage of plug contacts 19A and 198 in but one 
orientation. 

Furthermore, the plug 18 (FIG. 5) possesses a grasping peg 
26 to aid insertion and removal. Furthermore, the cover 12in 
cludes lugs 28 that are received in complementary openings 
30 (FIG. I) of the modular matrix boards 14. 
The details of the L-shaped opening 12A and the bicircular 

openings 12B are also shown in FIGS. 3 and 4. Attention is 
called to FIG. 3 wherein the bevelled edges de?ning L-shaped 
openings 12A are readily visible. FIG. 3 also shows a lower 
opening 123 that is juxtaposed beneath the upper L-shaped 
opening 12A. This construction is also quite visible in FIG. 4 
wherein the bevelled edges 32 de?ning the L-shaped opening 
12A merge with an inner L-shaped opening 34 that in turn 
communicates with one of the circular openings which 
together constitute an opening 128. 
The details of the modular matrix boards 14 are visible in 

FIGS. 1, 5, 5A, 7 and 8. As shown in FIG. 1, four modular 
matrix boards 14 may be assembled into the frame 20. How 
ever, a large number of modular matrix boards 14 may be as 
sembled together to produce the equivalent of a very large 
matrix board. 

In prior practice, matrix boards were custom designed, de 
pending upon the needs of the potential user. This not only 
added greatly to the cost, but also added greatly to the manu 
facturing time. 
With the present invention a matrix of the desired dimen 

sions can be built up using the necessary number of modular 
matrix boards 14, with the ?nished matrix possessing the 
unique feature of having the L-shaped openings 12A so 
spaced from each other that a contact pair located immediate 
ly below an L-shaped opening 12A is equally spaced from the 
neighboring contact pairs in both the x and y directions. 
As shown in FIG. 4, the contacts 13 are somewhat recessed 

within the openings in the cover 12. In particular, the top edge 
36 of a contact 13 is seen to pass completely through the bicir 
cular opening 123 and to extend just within the inner opening 
34 of the L~shaped opening 12A. Thus, as shown in FIG. 4 the 
contact 13 preferably does not reach into the area de?ned by 
the bevelled edges 32. 
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As shown in FIGS. 1, 5, 7 and 8 the upper face 38 of each A 

modular matrix board 14 possesses a series of parallel upper 
conductive members 40 that are preferably formed by print 
ing, photographing or etching techniques well known to those 
skilled in the art. 
As indicated in FIG. I, each modular matrix board 14 pos 

sesses five parallel upper conductive members 40, and certain 
of the contacts 13 are electrically united to one of the upper 
conductive members 40. See FIGS. 7 and 8 wherein contacts 
UT and I3U are electrically united to upper conductive 
member 40A by soldering or other techniques well known to 
those skilled in the art. However, certain of the other contacts, 
like contacts 13? and 13R of FIGS. 7 and 8 are not united to 
any upper conductive member 40. Instead, these contacts, like 
contacts 13F and 13R, pass through the modular matrix board 
14 (which is of an insulating material) and are electrically 
united to a lower conductive member 44 that is secured to the 
lower face 42 of a modular matrix board 14. 

In the preferred embodiment of the invention there are five 
parallel upper conductive members 40 as shown in FIG. 1, and 
there are also ?ve parallel lower conductive members 44, one 
of which appears in FIGS. 5A and 8. It will be seen that the 
upper conductive members 40 run at a direction perpendicu 
lar to the direction ofthe lower conductive members 44. 
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4 
It will be seen from FIG. 5 that certain of the contacts, like 

contacts 13A and 13D possess wire wrap tails 15. It is to be 
noted that contact 13A has a wire wrap tail 15A, with the con 
tact 13-A being electrically united to upper conductive 
member 40A. 
However, contact 13D has a wire wrap tail 15D, but the 

contact 13D is not electrically united to any upper conductive 
member 40. Instead, the wire wrap tail 15D is electrically 
united to lower conductive member 44 as shown in FIG. 5A. 

Contacts 138 and 13C do not possess wire wrap tails, but in 
stead terminate in stub ends 468 and 46C. As shown in FIG. 
5A, stub 46B is electrically united to lower conductive 
member 44, with the stub end 46C simply terminating near the 
lower face 42, but without being in contact with any lower 
conductive member 44. This is so because the stub end 46C 
extends from contact 130 that is electrically united to upper 
conductive member 403 as shown in FIG. 5. 
The relationship of FIGS. 5, 5A and 7 may be understood by 

starting with comer 48 of the modular matrix board 14 as seen 
in FIG. 5. The upper conductive member 40A extends toward 
corner 50 of FIG. 7 and the upper conductive member 408 ex 
tends similarly from corner 48 to corner 50. Thus, different 
portions of side 52 of modular matrix board 14 are visible in 
FIGS. 5 and 7. 
The internal structure of the diode plug 18 can be seen in 

FIG. 6 including contacts 19A and 198. As seen in FIG. 6, the 
contacts 19A and 19B are wired to a diode 54. Thus, the inser 
tion of the plug 18 has the effect of mating plug contacts 19 
with a pair of modular matrix board contacts 13, such that the 
circuitry associated with the individual board contacts 13 may 
be united together into a single circuit which also contains the 
diode 54. 

It will be seen that a pair of plug contacts 19 are inclined 
with respect to each other, such that the plane of one of the 
contacts 19 lies at an angle (preferably 90°) with respect to 
the plane of the other plug contact 19. The same arrangement 
prevails with respect to a pair of board contacts, except that 
the planes of the board contacts are disposed at a 90° angle 
with respect to each mating plug contact. _ 

It is therefore seen that one plug contact mates with a board 
contact that is electrically united to an upper conductive 
member on the board while the other plug contact simultane 
ously mates with another board contact that is electrically 
united to a lower conductive member. Thus, in a single plug 
connection a circuit is made that will include an upper con 
ductive member 40 and a lower conductive member 44. 
The wiring together of the wire wrap tails I5 is best un 

derstood by reference to FIG. 2 with further reference to FIG. 
5 which shows the wire wrap tails 15 passing through openings 
16A in the back panel 16. However, as shown in FIG. 2, the 
various modular matrix boards 14 are secured together in the 
frame 20 by means of removable plates 56 that are held in 
place by bolts 58. 

It will be seen from FIG. 2 that the wire wrap tails extending 
from, for instance, modular matrix board 14D (tails A, B, C 
and D) are wired by conductors 60 to wire wrap tails 15 that 
extend from modular matrix board 14C. In reviewing FIG. 2 it 
will be seen that the four modular matrix boards may be wired 
together in a predetermined pattern, such that the four modu 
lar matrix boards together constitute the equivalent of one 
large matrix board. It will be seen that a greater number of 
modular matrix boards 14 may be similarly wired together, 
with each modular matrix board being of essentially identical 
construction. 

In view of the foregoing it follows that a large number of 
modular matrix boards 14 may be kept in stock and simply as 
sembled together in an appropriate frame or frames. Each 
board 14 is of essentially identical construction having parallel 
upper conductive members 40 that run in a direction perpen 
dicular to parallel lower conductive members 44. Pairs of con 
tacts 13 extend from each modular matrix board 14, with each 
contact pair being equidistant from neighboring contact pairs 
such that when a series of modular matrix boards are assem 
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bled, all of the contact pairs will be at equal distances in an x 
and y direction from their neighboring contact pairs. 

It therefore follows that the present invention constitutes a 
highly useful tool which not only greatly hastens the manufac 
ture of a particular matrix board, but also greatly simpli?es 
plug interconnection techniques by connecting through the 
use of a single plug an upper and a lower conductive member 
into a single circuit. It will also be seen that the plug 18 need 
not be a diode plug, but can simply be a shorting plug. in 
either event, the closed entry feature of the invention presents 
a distinct advantage. . 

Without further elaboration, the foregoing will so fully illus 
trate my invention that others may, by applying current or fu 
ture knowledge, readily adapt the same for use under various 
conditions of service. 
What is claimed as my invention is: 
1. A large modular matrix with plug interconnection includ 

ing at least two individual modular matrix boards of insulating 
material electrically and mechanically united in abutting rela 
tionship in essentially the same plane, each of said boards hav 
ing an upper face and a lower face, upper conductive mem 
bers secured to said upper face and lower conductive mem 
bers secured to said lower face, detachable contacts secured 
to said boards in board contact pairs, the ?rst contact of each 
pair being electrically united to one of said upper conductive 
members and the second contact of each pair being electri 
cally united to one of said lower conductive members, said 
contact pairs being inclined with respect to each other in 

10 

15 

20 

35 

45 

55 

6 
order to achieve reasonably close packing, certain of said con 
tacts having wire wrap tails extending beyond said boards, 
with the wire wrap tails of individual matrix boards being elec 
trically united together so that a series of individual matrix 
boardsmay be wired together to produce a large modular 
matrix, and at least one plug having a pair of plug contacts 
which mate substantially simultaneously with a pair of board 
contacts to make a circuit including at least one upper board 
conductive member and at least one lower board conductive 
member. ' ' 

2. The matrix of claim 1 wherein said board contact pairs 
are disposed in planes at 90° with respect to each other. 

3. The matrix of claim 1 wherein said plug contacts are 
wired together in a circuit including a diode. 

4. The invention of claim 3 wherein each board contact pair 
is equidistant from neighboring contact pairs in the the x and'y 
sense. 

5. The invention of claim 1 wherein each board is ?tted with 
a cover having depending lugs being received in correspond 
ing openings in each board, each cover having L-shaped 
openings merging into bicircular openings to permit closed 
entry access to said board contacts which extend into said 
cover. 

6. The invention of claim 5 including a frame holding said 
boards and covers. 

7. The invention of claim 6 including a back panel with 
openings pennitting the passage of said wire wrap tails. 
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