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9 Claims.

My invention relates to electrical connecters,
and particularly to electrical connecters compris=
ing a plug recepiacie having a relatively latrge

" number of contact members, and & cooperating
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plug having 2 correspondingly large number of
contact members which are adapted to make elec-
trical confact with the contact members of the
plug receptacle.

Cne object of my invention is to provide an elec-
trical connecter of the type described which is
particularly suitable for, although in no way lim-
ited to, use in railway signaling systems to facili-
tate the rapid replacement of signaling devices,
such for example, as electrical relays, which form
an integral part of the system, and which require
a relatively iarge number of connectiens with cir-
cuit conductors.

Another object of my invention is to provide an
electrical connecter which will insure good elec-
trical contact between all of the cooperating con-
tact elements, and which at the same time will
permit ready separation. of the plug and plug re-
ceptacle,

A further object of my invention is to provide
an electrical connecter which can be readily
manufactured, and which at the same time em-
ploys, insofar as it is possible to do so, parts which
are standard in the railway signaling fleld.

I will describe one form of electrical connecters
embodying iny invention, and will then point out
the novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a top
plan view of a plug forming part of an electrical
connecter embodying my invention. Figs. 2 and
3 are sectional views taken substantially on the

" lines II—II and IIT---III, respectively, of Fig. 1.

40

Fig. 4 is a top plan view showing the plug recep-
tacle of an electrical connecter embodying my
invention Fig. 5 is a longitudinal sectional view
taken on the line V—V of Fig. 4. Fig. 6 is a sec-
tional view taken on the line VI-—VI of Fig. 5.

* Plg.7is a sectional view taken on the line VII—VII

. 11 forming part of the plug receptacle shown in -
45
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of Fig. 4. Fig. 8 is a bottom view of the top plate

Figs. 4 and 5. Figs. 9 and /10 are top plan and
right hand end views, respectively, of the clamp-

ing plate 30 forming part of the plug receptacle
shown in Pig. 4. Fig. 11 is a top plan view of the -

bottom plate 26 forming part of the plug recep-
tacle shown in Figs. 4,5and 6.

Similar reference characters refer to similar
parts in each of the several views.

Referring to the drawings, an electrical con-

necter embodying my invention comprises a plug .

A shown in Pigs. 1 and 2, and a plug receptacle B

(CL. 173—328)

shown in Figs. 4, 5, 6, and 7, which plug receptacle
is adapted to cooperate with the plug A. The
plug A in the form illustrated comprises an insu-
lating cover { secured, by means of suitable bolis

2, to an insulating plate 3 in which a plurality of
- contact fingers 4 are mounted, preferably by

molding the fingers directly into the plate. The
cover | completely surrounds the upper part of
the insulating plate 3, and is provided with a de-
pending flange (* which cooperates at its lower
end with s laterally projecting flange 3* formed
on the insulating plate 3 to vertically position the
cover with respect to the insulating plate. The

“length of the flange I® is such, and the parts are

so proportioned, that the cover | forms with the
insulating plate a chamber which houses the upper
ends of the contact fingers 4 with some clearance,
and extending into this chamber through a tubu-
lar portion 5 of the cover is a multi-wire cable 6,
the individual wires of which are each soldered at
their inner ends to a different one of the contact

~ fingers 4. 'The tubular portion § of the cover acts

to protect the cable € at the point where it enters

the cover, and also acts, together with two wings -

7 which are formed on the cover adjacent the
closed end of the tubular portion, to form a han-

- dle which may be grasped to facilitate connecting

the plug with, and disconnecting it from, the plug
receptacle in & manner which will become appar-
ent as the description proceeds.
of the wires of the cables 6 are each preferably

The outer ends’

10

15

20

25

30

provided with an eyelet 8 to facilitate fastening -

these wires to the terminal posts of & relay or
other similar device. To prevent the inner ex-
posed ends of the cable wires from coming into
contact with the bolts 2, the portion of each bolt

which is disposed between the underside of the
cover { and the top of the insulating plate 3 is sur-

rounded by an insulating sleeve 8, which sleeve
also acts to prevent undue strain on the cover
when the bolts 2 are tightened. The cable where
it leaves the portion § of the cover is secured to
the cover by means of waxed manila cord 10 or
the like, which cord extends through holes in the
cover and is wrapped around the cover and firmly
tied in place.
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The plug receptacle B in the form illustrated in

the drawings comprises & top plate 11, the rear
portion of which is provided with a 'plurality of
vertical holes 12, each of which receives a termi-
nalpost 13. The terminal posts i3 are of the type
which have been adopted as standard in the rail-

way signaling fleld, and are provided at their

lower ends with square heads (3* (see Fig. 7)
which fit in rectangular recesses {4 formed in the
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Jock nut 18.

2
nndenlleotthetnpphte 11 at the lower ends of
the holes 12, whereby the terminal posts are pre-
vented from turning relative to the top plate If.

The upper end of each terminal post 13 is provided
with a washer {85, a nut 18 which secures the ter-
minal post to the top plate, two washers. I7T be-
tween which the end of a circuit conductor is
adapted to be clamped, a nut I8 for clamping a
circuit conductor between the washers 17, and a
A conducting strip 20 is clamped at
one end between the head of each terminal post 13
and the underside of the top plate, and each of
these conducting strips is provided with a down-
wardly offset forwardly projecting portion 20 to
which a substantially U-shaped spring clip or jack
21 is riveted. The spring clips or jacks 2| are
disposed within a relatively large recess 22 which
is formed in the underside of the top plate in front
of the terminal posts, and each clip is provided
at its upper end with spaced confronting return
bends 2is (see Fig. 5) which are adapted to be
clamped into engagement with the opposite sides
of an associated one of the plug fingers 4, by
means which I will describe hereinafter. Formed
in the top plate {1 directly above each spring clip

is an opening 23 for the reception of a plug finger,

the parts beihg so arranged that each opening will

align with a different one of the plug fingers when

and only when the plug and plug receptacle ceceupy
predetermined relative positions. 'The underside
of the top plate is formed with a rabbet groove
28, and secured to the underside of the top plate
by means of hollow eyelets 28 is a bottoin plate
26, the edges of which engage the top plaie within
the rabbet groove. - The botiom plate 28 serves to
enclose the conducting strips and spring clips, thus
precluding the danger of short cireutts, while the
evelets 25 serve as openings for the reception of
bolts, screws, or the like, by means of which the
plug receptacle may be secured to sny sudirbie
support. The upper side of the bottom plate iz
formed with longitudinal grooves 27 (see ¥ig. 11)
which receive the offset portions 20* of the con-
ducting strips 20, and with rectangular recesses
28 which recelve the lower ends of the spring clips
21, whereby the bottom plate assists in holding
the conducting strips and spring clips in the de~
sired parallel spaced relation.

The means referred to hereinbefore for clamp-
ing the spring clips into engagement with the con-
tact fingers of the plug A comprises two clamping
plates 30 and 31 which fit within the recess 22 in
the top plate (1 in superposed relation in such
manner that a limited amount of relative longi-
tudinal movement of these clamping plates is per-
mitted. The clamping plates 38 and 31 are alike,
and as will be apparent from an inspection of
Figs. 9 and 10, in which the plate 30 is shown in
detail, each of these plates Is provided with a piu-
rality of rectangular holes ¢, one for receiving
each spring clip 21, and with a plurality of lugs b
one of which projects away from the plate adja-
cent one end of each of the holes a. The plates
30 and 31 are so disposed that the holes in the two
plates align vertically with each other, and receive
the upper ends of the spring clips 2i, and that the
lugs b on the plate 30 each extend downwardly
into the right-hand end of a differeni one of the
holes a of the lower plate 31, as viewed in Fig. 6,
while the Iugs b on the plaie 31 each extend into
the left-hand end of one of the holes a in the
upper plute 30, as viewed in Fig. 6. It will be seen,
therefore, that one of the lugs b on the upper
plate 30 is disposed at one side of each spring clip,
while one of the lugs b on the lower plate is dis-

. longitu

3,188,819
_x)mednnthe other side of es.chspring clip, and

that, as a resuit, if the two plates 39 and 3{ are
moved relative to each other-in-the proper direc-
tions, the lugs will act to simultaneonsly force the
two arms of each clip toward each other.

The two clamping plates are arranged to be

‘moved relative to each other in the proper man-
ner to move the arms of the spring clips toward
each other to finger engaging positions, or permit
the arms to move away from each other due to an
inherent bias to their normal positions in which
they are shown in the drawings, by means of a

‘wedge-shaped nut 33 which Is screwed onto the

inner end of a locking screw 34, and which is slid-
ably mounted in a transversely extending channel
formed by grooves ¢ which are provided in the
confronting faces of the plates 30 and 3t. The
right-hand side of the groove ¢ in the upper plate
30, as viewed in Fig. 5, and the lefi-hand side of
the groove c¢ in the lower plate 31, each extend at
right angles to the longitudinal axis of the asso-
clated clamping plate, whereas the other side of
each of these grooves is sloped or inclined in such
manner that movement of the wedge-shaped nut
toward the front of the plug receptacle will force
the upper clamping plate 30 toward the left and
the lower clamping plate 2i toward the right, but
that, movement of the wedge~shaped nut 33 away
from the front of the plug receptacle will permit
the upper clamping plate to move toward the right
and the lower clamping plate toward the leff.
The locking screw 34 is rotatably mounted adja-
cent its cuter end in the forward wall of the top
plate 1§, and is provided at its cuter end with a
hexagonal nut 3% which is pinned to the locking
serew, and which, together with a shoulder 342
that is formed on the screw within the recess 22
on the ¢ of ths top plate wall acts to prevent
=1 movement of the screw. 'The nut
35 alse facilitstes rotaltion of the screw.
paris are so arranged that the wedging nut 33
will be moved toward or away from the front of
the plug receptacle according as the locking screw
ig rotated in a clockwise or a counter-clockwise
direction, and it will be apparent, therefore, that
the arms of the spring clips may be moved toward
each other to their clamping positions by rotating
the locking screw in a clockwise direction, and
that the arms of the spring clips may be permitted

to move away from each other to their released -

positions by rotating the locking screw in the op-
posite direction.

In utilizing an electrical connecter embodying
my invention, the terminal posts of the plug are
connected to an electrical device such as a relay
which is adapted to form a part of a signaling sys-
tem or the like, and the terminal posts of the plug
receptacle are permanently connected to the cir-
cuit conductors of the system. When it is desired
to connect the relay with the system, the nut 38 is
rotated to the position in which the spring clips

- occupy their released positions, and the fingers of

the plugs are then inserted through the openings
23 in the top plate of the plug receptacle, after
which the nut 35 is rotated in a clockwise direc-
tion to a position in which the arms of the clips
are firmly clamped into engagement with the plug
fingers. When it is desired to disconnect the relay
from the system, the nut 35 is rotated in a
counter-clockwise direction to a position in which
the arms of the clips are permitted to return to
their released positions, and the plug is then dis-
engaged from the plug receptacle. The parts are
so proportioned that when the clip arms occupy
their released positions, the plug fingers will slip

The
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into place between the return bends of the clips
with substantially no resistance, and it will be
seen, therefore, that a connecter embodying my
invention permits an electrical control device such
as an electrical relay to be readily connected with
or disconnected from any circuit in which it is
used, and at the same time insures a low resistance
connection between the cooperating contact mem-
bers of the plug and plug receptacle when the plug
is coupled with the plug receptacle in the intended
manner. ‘

Although I have herein shown and described

only one form of apparatus embodying my inven- -

tion, it is understood that various changes and
modifications may be made therein within the
scope of the appended claims without departing
from the spirit and scope of my invention.

Having thus described my invention, what I
claim is:

1. An electrical connecter comprising a plug
provided with a plurality of “projecting contact
fingers, and a plug receptacle comprising an in-
sulating plate provided with a recess in its un-
derside and with a plurality of holes through
which the fingers of said plug are adapted to ex-
tend into said recess, a plurality of terminal posts
secured to- said insulating plate, a plurality of

spring clips one disposed in said recess in a posi-

tion to engage each finger of said plug and each
electrically connected with -a different one of said
terminal posts, and means for forcing the clips
into engagement with the finger comprising two
insulating clamping plates movable longitudi-
nally in opposite directions and means for mov-
ing the plates.

2. A plug receptacle comprising an insulating
plate provided with a recess in its underside and
with a plurality of holes through which the con-
tact fingers of a cooperating plug are adapted to
be inserted into said recess, a U-shaped clip
mounted in said recess below each hole in said in-

“sulating plate and provided at its upper ends with

means for engaging the opposite side of an asso-
ciated plug contact finger, two longitudinally
movable insulating clamping plates mounted in
said recess in superposed relation and provided
with aligned holes which receive said clips and
with means responsive to relative longitudinal
movement of said clamping plates for simul-
taneously forcing the two arms of each ciip to-
ward each other to cause the clip to engage an
associated pilug contact finger, and means for
moving said clamping plates relative fo each
other. .

3. A plug receptacle comprising an insulating
plate provided with a recess in its underside and
with a plurality of holes through which the con-
tact fingers of a cooperating plug are adapted to
be . inserted infto said recess, a U-shaped clip
mounted in said recess below each hole in said
insulating plate and provided at its upper ends
with means for engaging the opposite side of an
associated plug contact finger, two longitudindily
movable insulating clamping plates mounted in
said recess in superposed relation and provided
with aligned holes which receive said clips and
with means responsive to relative longitudinal
movement of said clamping plates for simul-
taneously forcing the two arms of each clip to-
ward each other to cause the clip to engage an
associated plug contact finger, said clamping
plates being provided with confronting trans-
versely extending grooves which together form a
phannel, each said groove being provided with a
straight side and a slanting side so disposed that

3

the slanting side of the two grooves are located on
opposite sides of the grooves, a wedge-shaped
member slidably mounted in the channel! formed
by said grooves and cooperating therewith in such
manner that longitudinal movement of said
member in said channel will cause relative lon-
gitudinal movement of said clamping plates, and
means for moving said wedge-shaped member.
4. A plug receptacle comprising an insulating

plate provided with a recess in its underside and.

with a plurality of holes through which the con-
tact fingers of a cooperating plug are adapted to
be inserted into said recess, a U-shaped clip

10

mounted in said recess below each hole in said -

insulating plate and provided at its upper ends
with means for engaging the opposite side of an

16

associated plug contact finger, two longitudinally -

movable insulating clamping plates mounted in
said recess in superposed relation and provided
with aligned holes which receive said clips and
with means responsive to relative longitudinal
movement of said clamping plates for simultane-
ously forcing the two arms of each clip toward
each other to cause the clip to engage an asso-
ciated plug contact finger, said clamping plates
being provided with confronting transversely ex-
tending grooves which together form a channel,
each said groove being provided with a straight
side and a slanting side so disposed that the slant-
ing side of the two grooves are located on oppo-
site sides of the grooves, a wedge-shaped nut
slidably mounted in the channel formed by said
grooves and cooperating therewith in such man-
ner that longitudinal movement of said nut in
said channel will cause relative longitudinal
movement of said clamping plates, and a locking
screw rotatably mounted in a wall of said insulat-
ing plate and extending into said channel and co-

_ operating -with said nut in such manner that ro-

‘tation of said screw will cause longitudinal move-
ment of said nut in said channel.
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5. A plug receptacle comprlslng an insulating -

plate provided with a recess in its underside and
with a plurality of holes through which the con-
tact fingers of a cooperating plug are adapted to
be inserted into said recess, a plurality of fer-
minal posts mounted on said insulating plate at
one side of said recess, a U-shaped clip mounted
in said vecess below each hole in said insulating
plate by means of a conducting strip which is se~
cured to and electrically connects the clip with
a corresponding terminal post, each said clip be-
ing provided at its upper end with means for en-
gaging the opposite sides of an associated plug
contact finger, two similar longitudinally movable

_insulating clamping plates mounted in said re-

cess in superposed relation and provided with
aligned holes which receive said clips and with a
Iug adjacent one end of each hole which extends
into the aligned hole in the other clamping plate
in such manner that a lug of one clamping piafe

is disposed on one side of each clip and a lug of -

the other clamping plate is disposed on the other
side of each clip and that relative movement of
the clamping plates in one direction will act
through the lugs to force the two arms of each

clip toward each other-to cause the clips to engage’

45
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an associated plug contact finger, and means for

moving said clamping plates relative to each other. :

6. A plug receptacle comprising an insulating
plate provided with a recess in its underside and
with a plurality of holes through which the con-
tact fingers of a cooperating plug are adapted to
be inserted into said recess, a plurality of termi-
nal posts mounted on said insulating plate at one

70
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side of sald recess, a U-shaped clip mounted in
sald recess below each hole in saild insulating
plate by means of a conducting strip which is
secured to and electrically connects the clip with
a corresponding terminal post, each said clip be-
ing provided at its upper end with means for
engaging the opposite sides of an assoclated plug
contact finger, two similar longitudinally mov-
able insulating clamping plates mounted in said
recess in superposed relation and provided with
aligned holes which receive said clips and with
a lug adjacent one end of each hole which ex-
tends into the aligned holé in the other clamp-
ing plate in such manner that a lug of one clamp-
ing plate is disposed on one side of each clip and
a lug of the other clamping plate is disposed on
the other side of each clip and that relative
movement of the clamping plates in one direc~
tion will act through the lugs to force the twe
arms of each clip toward each other tc cause the
clips to engage an associated plug contact finger,
said clamping plates being provided with con-
fronting transversely extending grooves which
together form a channel, each said groove heing
provided with a straight side and a slanting side
so disposed that the slanting side of the two

.grooves are located on opposite sides of the

grooves, a wedge-shaped member slidably mount-
ed in the channel formed by said grooves and
cooperating therewith in such manner that longi-
tudinal movement of said member in said chan-
nel will cause relative longitudinal movement of
said clamping plates, and means for moving said
wedge-shaped member. '

7. A plug receptacle comprising an insulating
-plate provided with a recess in its underside and

with a plurality of holes through which the con-
tact fingers of a cooperating plug are adapted to
be inserted into said recess, a plurality of termi-
hal posts mounted on said insulating plate at
one side of said recess, a U-shaped clip mounted

in said recess below each hole in said insulating-

plate by means of a conducting strip which is
secured to and electrically connects the clip with
a corresponding terminal post, each said clip
being provided at its upper end with means for
engaging the opposite sides of an associated plug
contact flnger, two similar longitudinally mov-
able insulating clamping plates mounted in said
recess in superposed relation and provided with
aligned holes which recelve said clips and with a
lug adjacent one end of each hole which extends
into the aligned hole in the other clamping plate
in such manner that a lug of one clamping plate
1s disposed on one side of each clip and a lug of
the other clamping plate is disposed on the other
side of each clip and that relative movement of
the clamping plates in one direction will act
through the lugs to force the two arms of each
clip toward each other to catse the clips to
engage an associated plug contact finger, said
clamping plates being provided with confronting
transversely extending grooves which together
form a channel, each sald groove being provided
with a straight side and a slanting side so dis-

posed that the slanting side of the two grooves .

are located on opposite sides of the grooves, a

2,123,819

wedge-shaped nut slidably mounted in sald chan-
nel and cooperating therewlth in such manner
that longitudinal movement of said nut in sald
channel will cause relative longitudinal move-
ment of sald clamping plates, and a locking screw

rotatably mounted in a wall of saild insulating
-plate and extending into said channel and co-

operating with said nut in such manner that
rotation of said screw will cause longitudinal
movement of said nut in said channel.

8. A plug receptacle comprising an insulating

‘plate provided with a recess in its underside and

with a plurality of holes through which the ccn-
tact fingers of a cooperating plug are adapted to
be inserted into said recess, a plurality of termi-
nal posts mounted on said insulating plate at
one side of said recess, a U-shaped clip mounted
in sald recess below each hole in said insulating
plate by means of a conducting strip which is se-
cured to and electrically connects the clip with
a corresponding terminal post, each said clip
being provided at its upper end with means for
engaging the opposite sides of an associated plug.
contact finger, two similar longitudinally mov-
able insulating clamping plates mounted in said
recess in superposed relation and provided with
aligned holes which receive said clips and with a
lug adjacent one end of each hole which extends
into the aligned hole in the other clamping plate

in such manner that a lug of one clamping plate’

is disposed on one side of each clip and a lug of
the other clamping plate is disposed on the other
side of each clip and that relative movement of
the clamping plates in one direction will act
through the lugs to force the two arms of each
clip toward each other to cause tbe clips to en-
gage an associated plug contact finger, means for

.moving sald clamping plates relative to each

other, and a bottom plate of insulating material
secured by means of hollow eyelets to the under-
side of said insulating plate and enclosing said
clips and sald conducting strips and provided in
its upper surface with rectangular recesses which
cooperate with the clips and with longitudinal
grooves which cooperate with the conducting
strips to maintain the clips and strips in pre-
determined positions.

9. An electrical connecter comprising a plug
provided with a plurality of projecting contect
fingers, and a plug receptacle comprising an in-
sulating plate provided with a recess in its under-
side and with a plurality of holes through which

" the fingers of said piug are adapted to extend into

sald recess, said fingers and sald holes being so
disposed that said fingers can be inserted into
said holes when and only when said plug and:
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said plug receptacle occupy one relative position, -

a plurality of terminal posts secured to said insu-
lating plate, a plurality of spring clips one dis-
posed in said recess in a position to engage each
finger of sald plug and each. electrically con-

- nected with a different one of sald terminal posts,
and means for forcing the clips into engagement

with the fingers compriging two clamping plates
movable longitudinally in opposite directions and
means for moving the plates.

i . BRANKO LAZICH.



