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My invention relates to multiple connector
plugs.

Multiple connecter plugs, conventionally of the
sc~called plug and jack type, are used in many
locations where there is a number of lines running
to 2 piece of apparatus or interconnecting two
different sections of a single installation, such as
in an amusement device or the like, the purpose
being to permit easy removal of all or a portion
of the apparatus for repair, replacement, servic-
ing or the like. Connector plugs of this general
type are required to be relatively inexpensive, they
must assure a good contact, and preferably they
‘must utilize a construction which will be stand-
ard substantially independently of the number
of connections for which provision is made. A
desired feature of this type of connector plug is
ruggedness, that is to say, the provision of a plug
which is not easily broken under ordinary con-
ditions of use.
problem in connector plugs which are required
tc be relatively inexpensive and, in general, rela-
tively light in weight. With most conventional
plug and jack arrangements, breakage can very

easily occur in either the act of cennecting or ¢

disconnecting the plug and jack parts.

The principal object of my invention is the
provisicn of an improved multiple connector plug
construction.

A further object is the provision of a multiple
connector plug construction which hag all of the
advantageous features of previously known con-
nector plugs but which overcomes problems such
as those outlined hereinabove.

A further object is the provision of a connector 3:

plug which is relatively inexpensive to manu-
facture, in which the contacts are readily con-
nected or disconnected without possibility of
breakage, and wherein a clean and good electrical
connection is provided at all times.

In carrying cut my invention, I provide one
connector member with spaced pairs of generally
L-shaped contact members mounted on an in-
sulating support. The first-mentioned connector
member cooperates with a second connector
member comprising an insulating support and
pairs of spaced contact members carried by the
support, said contact members having portions
held under spring tension substantially parallel
to and only slightly out of contact with a flat sur-
face of the insulating member. This insulating
member is provided with apertures spaced to cor-
respond with the positions of the L-shaped con-
tact members on the first connector member and
partially overlapping the contact members on the
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second connector member so that, when the first
connector member is placed over the second con-
nector member with the L-shaped contact mem-
bers in said apertures, relative longitudinal move-
ment of the connector members will cause the
transverse legs of the L-shaped contact members
to ride between the contact members and insulat-
ing support of the second connector member,
thereby forming a firm contact between the co-
operating contact members as required to com-
plete the several circuits of which the contact
members may form a part. ]

Other specific features and objects of the in-
vention will be apparent from a consideration of
the following detailed description, taken with the
accompanying drawing, wherein

Fig. 1 is a side elevational view of a multiple
connector plug constructed in accordance with
my invention, the plug being shown as mounted
on a bhase;

Fig. 2 is an enlarged fragmentary side eleva-
tional view of the plug portion of the connector
plug;

Fig. 3 is a fragmentary enlarged perspective
view locking at the end thuoreof showing details
of construction of the connector member of Fig. 2:

Fig. 4 is an enlarged fragmentary plan view
showing the jack portion;

Fig. 5 is a fragmentary sectional view taken on
the line 5—5 of Fig. 4 looking in the direction of
the arrows, the plug connector member being
added to this sectional view and shown in eleva-
tion in order to more clearly show the relation-
ship of the parts:

Fig. 6 is a view similar to Fig. 5 but showing
the parts in modified position; and

Fig. 7 is an enlarged transverse sectional view
taken on the line T—7 of Fig. 6 looking in the
direction of the arrows.

The multiple connector plug of my invention
comprises a pair of connecter members, these
connector members being a plug carrying mem-
ber 10 and a jack carrying member ff. Iemploy
the terms “plug” and “jack” in identifying these
two membkers in order to make it clear to those
skilled in the art the relationship of the parts
with respect to ordinary plug and jack assemblies.
The specific description will make the fact clear,
however, that I do not employ the conventional
plug and jack construction.

Referring now first to the construction of the
plug carrying member {8, I utilize three strips of
insulating material 12, 13 and (4, secured to-
gether by means of rivets {6 to form a composite
insulating body portion carrying contact mem-
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ers 17 and 8. These contact members IT and
{8 perform the function of the plugs of the usual
plug and jack structures, and they are accord-
ingly arranged in pairs, the separate pairs being
spaced from each other and adapted to be con-
nected to opposite lines of a single circuit. Rivets
19 mount these contact members to a single in-
sulating strip 12 or 14, as the case may be, and,
as shown clearly in Fig. 7, these rivets, while in
line with each other, are spaced and held out
of electrical contact by the insulating strip {3.
It will be noted also that the rivets {6 are spaced
from the contact members {7 and 18 and also
from the rivets 19, so that there is no possibility
of a short circuit through the rivets {6, In order
to increase the rigidity of the contacti members
on the insulating bedy, the strips {2 and 14 are
provided with upper edge notches 24 just wide
enough to accominodate the contact members 11
and {8, which, as shown in Fig. 7, are formed to
extend slightly into the recess provided by these
notches. This prevents the contact members
from swiveling about the rivets 18. The upper
part of the contact members is shaped to facili-
tate attachment of the usual connnecting wires
(not shown). 'The main body portion of the con-
tact members 17 and {8 projects below the in-
sulating body portion comprising the members i2,
13 and i4, and the lower ends 22 are shaped
to form an L-construction, the lower leg of which
in each instance is given a slightly arcuate shape
by a suitable tooling operation for a purpose
which will be described,

The jack portion 1i comprises an insulating
strip 24, on opposite sides of which are secured
pairs of contact members 26 and 27, rivets 28
being employed to mount contact members in
position on the insulating strip. The insulating
strip 24 may comprise a main body portion, but,
in the drawing, I show an additional base mem-
member 29 to which the insulating strip 24 is
secured by means cf brackets 8i and 82. A por-
tion 323 of bracket 31 extends vertically in line
with the insulating body portion of the plug car-
rying connector memper and serves 'a function
which will be described.

The contact members 28 and 27 are, in general,
in the form of relatively flat strips and have one
of their ends in each instance extending beyend
the area defined by the insulating strip 24 and
finished to facilitate attachment of wires to es-
tablish the necessary circuits. The opposite ends
of the contact members 26 and 27 are brought
into engagement with the portions 22 of the con-
tact members 17 and 18, as will be shown.

The insulating strip 24 is provided with a se-
ries of openings 36 arranged in pairs and in part
overlapping the ends of the contact strips 28
and 21. These openings, in the. specific embodi-
ment shown, have a shape which would e pro-
duced by overlapping two rectangles at their cor-
ners, one rectangle being a square having a cross
sectional area slightly greater than the cross sec-
tional area of the leg portions 22 of the plug
contact members, and the other having a length
approximately equal to the width of the contact
strips 26 and 27 and a width slightly in excess
of twice the thickness thereof. The contact
strips 26 and 27 have upturned ends 37 and 38,
respectively, which, as shown clearly in Fig. T,
extend up into the openings 36 and lie against
a vertical surface of the insulating strip 24, Be-
tween the upturned portions 37 and 28 and the
- rivets 28, the contact strips 26 and 27 -are formed
slightly downwardly to facilitate insertion of the
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leg portions 22 between these strips and the in-
sulating strip 24, The strips 2§ and 27 neverthe-
less have a spring action, the upturned ends 37
and 38 having a greater or lesser area of contact
with the vertical surface of the insulating strips
24, depending upon whether the legs 22 are en-
gaged or disengaged from the contact strips 26
and 21. Turning up of the contact strips 26 and
27 serves several functions; an important one be-
ing to provide an additional support whereby to

prevent tendency of these strips to swivel about

the rivets 28. Looking again to the openings 38,
it will be seen that there is one portion, in the
form of a square, which permits vertical passage
of the legs 22, and another portion of narrower
cross section housing the upturned ends 37 and
38 and adapted to permit longitudinal movement
of the main shank portion of the contact mem-
bers 17 and (8, with the resuit that the legs
23 are wedged under a corner portion 39 of the
insulating strip 24 and above and in electrical
contact with the contiguous portion of the con-
tact strips 26 and 21.

In using the multiple connector plug of my
invention, the connector member 10 is set down
over the connector member {i with the legs 22
extending through the vertically functioning por-
tion of the holes 36 so that the legs rest upon
the several portions of the contact strips 26 and
27 which overlap the openings 38. The parts
are then in the position shown in Fig. 5, and, in
this position, a suitable electrical contact has
not yet been made. The connector member .10
is then moved longitudinally to the right, as Fig.
5 is viewed, and the legs 22 then become wedged
between the insulating strip 24 and the contact
strips of the connector member If. This estab-
lishes good electrical contact, with the parts in
the position shown in Fig. 6. The arcuate shape
of the legs 22 facilitates their entering the rela-
tively shallow space above the contact strips,
they serve to provide increased tension in the
contact strips 26 and 27 thereby providing for
better electrical contact, and they also provide
a wiping action whereby to keep the engaging
surfaces clean.

The insulating strips (2, 13 and !4 comprising
the main body portion of the connector member
{6 may be extended beyond the connector mem-
ber 1, as shown in the drawing, to provide a
handle-like portion whereby to facilitate engage-
ment and disengagement of the two connector
members. The cpposite ends of this strip project
only far enough to act as a guide, with the up-
turned portion 38, whereby the position at which
the parts are engaged is readily determined.

There are several advantages of my invention
from the standpoint of simplicity and inexpen-
siveness of manufacture. All of the current car-
rying portions can be made of readily available
strip stock and produced in large quantities by
means of automatic or semi-automatically oper-
ated machines carrying suitable forming dies.
The strips 12 and 14 are identical, not only with
each other but throughout their lengths, so that
standard strips may be produced and these strips

-~ eut to the length required to accommodate the
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desired number of contacts. The device, as
shown, has eight pairs of contacts, and, to pro-
duce a device having a greater or lesser number
of contacts, it would be necessary only to vary the
length of the strips 12 and (4. In manufacture,
the strips 12 and 4 are separately assembled
with their contact members as subassembiies,
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and the connector portion 10 is completed by tak-
ing two such sub-assemblies and assembling them
with the intermediate strip 13.

What is said of the production of the con-
nector portion 18 is equally true of the produc-
tion of the connector member il. The insulating
strip 24 is standard throughout its length and
all that is necessary to provide a suitable number
of contacts is to cut this strip to the length re-
quired. Looking at Fig. 4, it will be seen that,
at the two ends, the strip contains portions of
the openings 36 which result from merely cutting
a length from a standard strip in such a way
that the end cut is through a pair of openings
38. All of the insulating members can be cut
by stamping or other suitable operations from
sneets of fiber or like material of standard thick-
ness. Thus, with the construction employed, it is
not necessary to tcol up for each multiple con-
nector plug produced, but multiple connector
plugs having varying numbers of contacts can be
produced from standard, relatively inexpensive
tools from standard, readily available materials.

One of the principal objects of my invention
is the simplicity and effectiveness with which the
plug portion and jack portion may be brought to-
gether. When the parts are first brought to the
position shown in Fig. 5, only a relatively slight
‘amount of effort is required to move the two
parts relative to each other to the position shown
in Fig. 6. If more than this effort sesms to be
required, the operator knows at once that the
parts are not in suitable position so that there
-is little or no likelihcod of his using more than
the necessary amount of pressure and breaking
or bending any of the contacts. Furthermore, all
of the contacts are, of necessity, made and broken
at the same time and the operator is not apt to
break the insulating supporting hody by apply-
ing unequal pressure in either connecting or
disconnecting the parts.

While the details of construction employed of-
fer certain advantages both from a manufactur-
ing and use standpoint, I wish it understcod that
my invention is not limited to specific details,
except insofar as such details are included within
the scope of the appended claims.

What I claim as new and desire to prctect by
‘Letters Patent of the United States is:

1. In a multiple connector of the character de-
seribed, a plug member having a body portion and
a plurality of pairs of contact members carried
thereby, said contact members being regularly
spaced and projecting uniformly from the body
portion, and a jack portion comprising an insu-
lating body member and contact members car-
ried thereby with a portion spaced slightly from
said body member, said body member provided
‘with openings corresponding in positicn to the
contact members on the plug member, and com-
municating with the contact members on the
jack member, whereby said plug contact members
may be extended into said openings and the plug
and jack members moved relatively to each other
in a straight line to wedge said plug contact mem-
bers between said jack contact members and their
supporting body, said contact members compris-
ing a plurality of pairs, and the body portion
of the plug member comprising three insulating
strips, two of which carry a row of contact mem-
bers and one of which comprises an insulating
spacer.

2. In a multiple connector of the character de-
seribed, a plug member having a body portion
and a plurality of pairs of contact members car-
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ried thereby, 5aid contact members being regu-
larly spaced and projecting uniformly from the
body portion and comprising a main body portion
and a lower portion at an angle thereto, and a
jack portion comprising an insulating body mem-
ber and contact members carried thereby with a
portion spaced slightly from said body member,
said body member provided with openings cor-
responding in position to the contact members on
the plug member, and communicating with the
contact members on the jack member, whereby
said plug contact members may be extended into
said openings and the plug and jack members
moved relatively to each other in a straight line
to wedge the lower angle portion of said plug
contact members between said jack contact mem-
bers and their supporting body.

3. In a multiple connector of the character
described, a plug member having a body portion
and a plurality of pairs of contact members car-
ried thereby, said contact members being regu-
larly spaced and projecting uniformly from the
body portion and having a lower portion of
slightly curved cross section, and a jack portion
comprising an insulating body member and con-
tact members carried thereby with a portion
spaced slightly from said body member, said body
member provided with openings corresponding in
position to the position of the contact members
on the plug member, and communicating with
the contsct members on the jack member, where-
by said plug contact members may be extended
into said openings and the plug and jack mem-
bers moved relatively to each other in a straight
line to wedge the lower slightly curved portion
of said plug contact members between said jack
contact members and their supporting body.

4. In a multiple connector of the character de-
scribed, cooperating plug and jack members
adapted to be moved lengitudinally relatively to
each other to effect connection of electrical con-
tact members carried thereby, said jack member
comprising an insulating strip provided with a
plurality of regularly spaced openings, and a
plurality of spaced contact members contiguous
to said openings, and said plug member com-
prising a body portion and a plurality of gener-
ally L-shaped contact members carried thereby,
said L-shaped contact members having a main
body portion and a lower leg generally at right
angles thereto, the said lower legs of all of said
L-shaped contact members lying substantially in
the same plane and adapted to be extended into
said openings in the jack member, the contact
members being so constructed and arranged that
relative straight line movement of the plug and
jack members, when said lower legs are in said
openings, will cause said lower legs to wedge be-
tween the contact members and insulating strip
of the jack member,

5. In a multiple connector of the character de-
scribed, cooperating plug and jack members
adapted to ke moved longitudinally relatively to
each other to effect connection of slectrical con-
tact members carried thereby, said jack member
comprising an insulating strip provided with a
plurality of regularly spaced openings, and g plu-
rality of spaced contact members contiguous to
said openings, and said plug member comprising
a body portion and a yplurality of generally
L -shaped contact members carried thereby, said
L-shaped contact members having a main body
portion and a lower leg portion generally aft right
angles thereto, but transversely slightly curved,
the said lower legs of all of said L-shaped con-
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tact members lying substantially in the same
plane and adapted to be extended into said open-
ings in the jack member, the contact members
being so constructed and arranged that relative
straight line movement of the plug and jack
members, when said lower legs are in said open-
ings, will cause said lower legs to wedge between
the contact members and insulating strip of the
jack member,

6. In a multiple conaector of the character de-
scribed, cooperating plug and jack members
adapted to be moved longitudinally relatively to
each other to effect connection of electrical con-
tact members carried thereby, said jack member
comprising an insulating strip provided with a
plurality of regularly spaced openings, and a
plurality of spaced contact members contiguous
to said openings, and said plug member compris-
ing a body portion and a plurality cf generally
L -shaped contact members carried thereby, said
L-shaped contact members having a main body
portion and g lower leg portion generally at right
angles thereto, but transversely slightly curved,
the said lower legs of all of said L-shaped contact
members lying substantially in the same plane
and adapted to be extended into said openings in
the jack member, the contact members being so
constructed and arranged that relative straight
line movement of the plug and jack members,
when said lower legs are in said openings, will
cause said lower legs to wedge between the con-
tact members and insulating strip of the jack
member, the curvature of the said lower legs being
in a direction whereby to place the concavity
thereof in contact with contact members of the
jack member.

7. In a mulfiple connector of the character
described, cooperating plug and jack members
adapted to be moved longitudinally relatively to
each other {o effect connection of electrical con-
tact members carried thereby, said jack member
comprising an insulating strip provided with a
plurality of regularly spaced openings, and a plu-
rality of spaced contact members contigusus to
said openings and lying against a lower surface
of said strip, said contact members slightly over-
lapping said openings, and said plug member com-
prising a body portion and a plurality of gen-
erally L -shaped contact members carried thereby,

one of the legs of each of said contact members :

adapted to be extended into said openings in the
jack member so as to rest on a portion of a con-
tact member on the jack member, the contact
members being so constructed and arranged that
relative straight line movement of the plug and
jack members, when said legs are in said openings
and resting on said jack contact members, will
cause said legs to wedge between the contact
members and insulating strip of the said jack
member,

8. In a multiple connector of the character
described, cooperating plug and jack members
adapted t0 be moved longitudinally relatively to
each other to effect connection of electrical con-
tact members carried thereby, said jack member
comprising an insulating strip provided with a
plurality of regularly spaced openings, and a
plurality of spaced contact members contiguous
to said openings, and said plug member compris-
ing a body portion formed of three strips of
insulating material in face-to-face relation, each
of two of said strips carrying a line of generally
L-shaped contact members and one strip com-
prising a spacer, one of the legs of each of said
contact members lying substantially in a plane at
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right angles to the plane of said strips and
adapted to be extended into said openings in the
jack member, the confact members being so con-
structed and arranged that relative movement of
the plug and jack members, when said legs are
in said openings, will cause said legs to wedge
between the contact members and insulating strip
of the jack member.

9. In a multiple connector of the character
described, a jack member comprising a fiat in-
sulating strip provided with a plurality of pairs
of holes, each hole shaped as two rectangles joined
at their corners, contact members, one for each
such hole, secured to an under side of said in-
sulating strip, each of said contact members over-
lapping a portion of one rectangle and substan-
tially all of the second rectangle of its associated
hole and being generally parallel to but spaced
slightly from the insulating strip, and a plug
member comprising an insulating body carrying
a plurality of L-shaped contact members, each
L -shaped contact member having a leg generally
vertical to said jack contact and a lower leg
generally parallel thereto, said L~shaped contact
membpers being adapted for insertion in said holes
through one rectangular portion thereof whereby

said lower leg portions wedge between the insu-

lating strip and contacts of said jack member and
said vertical legs lie in said second rectangular
portion of said holes.

10. In a multiple connector of the character de-
scribed, a jack member comprising a flat insu-
lating strip provided with a plurality of pairs of
holes, each hole shaped as two rectangles joined
at their corners, contact members, one for each
such hole, secured to an under side of said insu-
lating strip, each of said contact members over-
lapping a portion of one rectangle and substan-
tially all of the second rectangle of its associated
hole and being generally parallel to but spaced
slightly from the insulating strip, and a plug
member comprising an insulating body carrying
a plurality of L-shaped contact members, each
L.-shaped contact member having a leg generally
vertical to said jack contact and a lower leg gen-
erally parallel thereto, said L-shaped contact
membpers being adapted for insertion in said holes
through one rectangular portion thereof where-
by said lower leg portions wedge between the
insulating strip and contacts of said jack mem-
ber and said vertical legs lie in said second rec-
tangular porticn of said holes, said lower legs
being slightly curved and having a concave por-
tion facing the said contact members on the
jack member.

11, In a multiple connector of the character
described, a plug member having a body portion
and a plurality of pairs of contact members car-
ried thereby, sald contact members being spaced
In a straight line longitudinally of said body
portion and projecting uniformly from the body
portion, and a jack portion comprising an in-
sulating body memker and contact members car-
ried thereby with a portion spaced slightly from
said body member, said body member being pro-
vided with openings arranged in a straight line
longitudinally of said insulating body member
and corresponding in position to the contact
members on the plug member and communicating
with the contact members on the jack member,
whereby said plug contact members may be ex-
tended into said openings and the plug and jack
members moved in a straight line longitudinally
of each other to wedge said plug contact mem-
bers between said jack contact members and
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their supporting body, said contact members com-
prising & plurality of pairs, and the body por-
tion-of the plug member comprising inner and
oufer insulating strips, the two outer of which
carry a row of contact members and the inner of
which comprises an insulating spacer.

12. In a multiple connector of the character
described, a plug member having a body por-
tion and a plurality of pairs of of contact mem-
bers carried thereby, said contact members being
spaced in a straight line longitudinally of said
body portion and projecting uniformly from the
body portion and having a lower portion of
slightly curved cross section, and a jack portion
comprising an insulating body member and con-
tact members carried thereby with a portion
spaced slightly from said body member, said body
member being provided with openings arranged
in a straight line longitudinally of said insulai-
ing body member and corresponding in position
to the position of the contact members on the
plug member, and communicating with the con-
tact members on the jack member, whereby said
plug contact members may be extended into
said openings and the plug and jack members
moved relatively to each other in a straight line
to wedge the lower slightly curved portion of said
plug contact members between said jack contact
members and their supporting body.

13. In a multiple connector of the character
described, a jack member comprising a flat instu-
lating strip provided with a plurality of oppo-
sitely disposed spaced pairs of holes, each hole
shaped as two rectangles joined at their corners,
each of said oppositely disposed pairs of holes
being arranged in a straight line longitudinally
of sald insulating strips, contact members, one
for each such hole, secured to an under side of
said insulating strip, each of said contact mem-
bers overlapping a portion of one rectangle and
substantially all of the second rectangle of its
associated hole and being generally parallel to
but spaced slightly from the insulating strip, and
a plug member comprising an insulating body
carrying a plurality of L-shaped contact mem-
bers, each L-shaped contact member having a
leg generally vertical to said jack contach and a
lower leg generally parallel thereto, said L-
shaped contact members being adapted for in-
sertion in said holes though one rectangular por-
tion thereof whereby, on movement of said jack
and plug members longitudinally of each other,
sald lower leg portions wedge between the insu-
lating strip and contacts of said jack member
and said vertical legs lie in said second rectan-
gular portion of said holes, said lower legs being
slightly curved and havihg a concave portion
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facing the said contact members on the jack
member.

14, In a multiple connector of the character
described, a jack member comprising a flat in-
sulating strip provided with a plurality of oppo-
sitely disposed spaced pairs of holes, each hole
shaped as two rectangles joined at their cor-
ners, each of said oppositely disposed pairs of
holes being arranged in a straight line longi-
tudinally of said insulating strip, contact mem-
bers, one for each such hole, secured to an under
side of said insulating strip, each of said con-
tact members overlapping a portion of one rec-
tangle and substantially all of the second rec-
tangle of its associated hole and being generally
parallel fo but spaced slightly from the insu-
Iating strip, and a plug member comprising an
insulating body carrying a plurality of L-shaped
contact members, each L-shaped contact mem-
ber having a leg generally vertical to said jack
contact and a lower leg generally parallel there-
to, said L-shaped contact members being adapt-
ed for insertion in said holes through one rec-
tangular portion thereof whereby,on movement of
said jack and plug members longitudinally of each
other, said Iower leg portions wedge between the
insulating strip and contacts of said jack mem-
ber and said vertical legs lie in said second rec-
tangular portion of said holes.

15. In a multiple connector of the character
described, a jack member comprising a gen-
erally flat insulating strip provided with a plu-
rality of spaced holes, each hole shaped as two
rectangles joined at their corners, said holes be-
ing arranged in a straight line longitudinally of
said insulating strip, contact members, one for
each such hole, secured to an under side of said
insulating strip, each of said contact members
overlapping a portion of one rectangle and sub-
stantially all of the second rectangle of its as-
sociated hole and being generally parallel to but
spaced slightly from the insulating strip, and a
blug member comprising an insulating body car-
rying a plurality of generally L-shaped contact
members, each L~shaped contact member having
2 leg generally vertical to said jack contact and a
lower leg generally parallel thereto, said L-
shaped contact members being adapted for in-
sertion in said holes through one rectangular
portion thereof whereby, on movement of said
jack and plug members longitudinally of each
other, said Iower leg portions wedge between
the insulating strip and contacts of said jack
member and said vertical legs lie in said second
rectangular portion of said holes.

FRANK J. PAULKNER.




