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6 Claims 

ABSTRACT OF THE DISCLOSURE 

An electrical connector having a plurality of removable 
contacts held in place by a retainer plate on the rear face 
of the connector body, said plate being secured in place 
by studs or bolts which also serve to polarize the con 
nector. 

This invention relates to compact electrical connectors, 
and more particularly to a subminiature connector hav 
ing a plurality of removable contacts. 

In recent years the trend in the connector industry has 
been to smaller or more compact connectors and to in 
creasing use of crimp terminations for attaching the con 
ductors to contacts which are removable from the con 
nector body to facilitate assembly and realignment or re 
placement of contacts. Removable contacts in the past have 
ordinarily been secured in place by retaining springs which 
increases the required spacing between the contact mem 
bers. Furthermore, special tools are required for inserting 
and removing the contacts. 
One object of the present invention is to provide a com 

pact connector having minimum spacing between contacts 
and novel means for retaining the contact members in the 
connector block so that they may be inserted and removed 
without the use of tools, and the delicate retaining springs 
are not required. For assembly or replacement of the con 
tact members, access to the mating face of the connector 
body is not required and closed-contact entry is provided 
without recourse to costly contact designs. 

In accordance with a feature of the invention, the con 
tact members are mounted in closely spaced bores in the 
connector body and are retained in place by a unique con 
tact-retainer plate secured to the rear face of the con 
nector body and having holes corresponding in size and 
spacing to the bores in said body, so that the contact mem 
bers may be inserted in place or withdrawn through the 
contact-retainer plate. 

In accordance with another feature of the invention, the 
retainer plate is secured to the connector body by one or 
more threaded studs and a threaded nut on each stud, the 
retainer plate being movable to a position where a contact 
may be inserted or replaced, if desired, without removing 
the plate from the connector body. 

In accordance with still another feature of the invention, 
the securing studs have their inner ends milled away to 
provide a key portion for insuring that the connector body 
is mated to the proper cooperating connector socket or 
plug, said stud being angularly adjustable in the connector 
body to provide two or more key matching positions. In 
this manner, provision may be made for a number of 
matching variations for different connectors. 

In accordance with the invention, as applied to either a 
plug or socket multi-contact connector body, the contact 
members are loosely mounted in bores in the connector 
body of approximately the same diameter as that of the 
contact members. Means such as a shoulder in the bore 
limits the movement of the contact member toward the 
mating face of the connector block. A contact-retainer 
plate having a series of holes corresponding in spacing to 
the bores in the connector body is mounted on the rear 
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face of the body in a position where the edges of the holes 
overlap the contact members to lock the same in the con 
nector body. The retainer plate is secured to the connector 
body by one or more bolts or studs projecting through 
holes in the retainer plate. The bolt holes in the retainer 
plate are preferably su?‘iciently larger than the diameter 
of the bolt or stud so that the retainer plate may be shift 
ed lengthwise to line up the holes in the plate with the 
bores in the connector body for assembly or replacement 
of the contact members. 

If desired, the studs may also project from the mating 
face of the connector body to form a key for polarizing 
the connector or for preventing the same from being in 
serted into the wrong cooperating plug or socket. Prefer 
ably the stud is formed, for example with a polygonal sec 
tion, so that it may be rigidly mounted in the connector 
body in any one of a plurality of angular positions. Thus 
the key portion of the stud can be turned to provide a 
number of matching positions so that, even where many 
connectors are used in a piece of equipment, there will be 
no possibility of mating a plug with the wrong receptacle. 
The threaded end of the stud or bolt is also used for 
mounting the connector on a panel or for attaching a hood 
or cable support to the connector body. 

Other objects and advantages of the invention will ap 
pear from the following description of a typical embodi 
ment thereof shown in the accompanying drawings, where 
1n: 

FIG. 1 is an end view of a subminiature multicontact 
connector; 

FIG. 2 is a side view partially in section of the con 
nector shown in FIG. 1; 

FIG. 3 is a fragmentary detail view of the connector 
showing the contact-retainer plate shifted lengthwise from 
the contact-locking position to a position where the con 
tact members may be assembled or replaced in the con 
nector body; 

FIG. 4 is a side view of the connector shown in FIGS. 
1 and 2 with a part of the plug and socket connector 
bodies broken away to expose the polarizing or keying por 
tions of the fastening studs or bolts; 

FIG. 5 is a detail view showing the top, side and bottom 
views of the stud or bolt; and 

FIGS. 6 and 7 are detail views to an enlarged scale of 
typical plug and socket contact members that may be used 
in the connector embodying the invention. 

Referring to FIGS. 1 and 2 of the drawings, a multi 
contact electrical connector is shown comprising a plug 
connector body 10 and a socket connector body 11 of 
suitable insulating material. Contact-retainer plates 12 and 
13, respectively, form a cap or cover for the rear or ter 
minal face of the connector body in the embodiment 
shown. The contact-retainer plates 12 and 13 serve to re 
tain the contacts in the connector body and are attached 
to the connector bodies by one or more threaded studs 
or bolts 15, 15a and 16, 16a. 

Each of the connector ‘bodies 10, 11 is provided with 
a plurality of closely spaced bores adapted to receive 
the pin and socket contacts P and S. The end view, FIG. 
1, shows the connector before the contact members have 
been inserted into the bores of the connector body and, as 
shown in the drawing, each bore is reduced in diameter 
at or near the mating face of each connector body, as in 
dicated at 17 and 18, to form a shoulder which positions 
the contact member in the bore. The small diameter of 
the reduced section of the bore serves to prevent the in 
sertion of a pin contact P that would be large enough to 
damage the socket contact S. The reduced section of the 
socket contact bore eliminates the necessity for a costly 
socket contact design to provide closed contact entry. 
As shown in FIGS. 6 and 7, the pin and socket con 
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tacts P and S may be of the conventional type, except 
that they have no provision for a spring clip to hold the 
contact in the connector body. Accordingly, the contacts 
may be located in closely spaced, staggered rows to obtain 
maximum compactness of design, as shown in FIG. 1. 
The contact member P is provided with a rod-shaped con 
tact stem 20, which projects from the plug ‘connector 
10 when assembled therein, and a cylindrical shank 21 
which is drilled or bored, as indicated at 22, to receive 
the connecting wire 35. A hole 23 through one side of the 
shank portion 21 is provided at the bottom of the recess 
22 so that the position of the stripped end of the con 
necting wire may be observed before the contact member 
is crimped on the wire, as indicated at 21A. The socket 
contact S, as shown, consists of a slotted contact portion 
25 adapted to receive the contact pin 20 and a shank 
portion 26 having a hollow recess 27 to receive the con 
necting wire, which may be similar to the recess 22 in 
the contact member P as shown and provided with an 
opening 28 at the bottom of the recess. 

Referring to FIGS. 2 and 3, the retainer plates 12 and 
13 as shown are provided with a series of holes corre~ 
sponding in size and spacing to the holes or bores in the 
connector bodies 10 and 11. The retainer plates 12 and 
13 are also provided with end ?anges 31, 32 which are 
adapted to engage a shoulder 33, 34 at the rear faces of 
the ‘connector bodies when the retainer plate is secured 
in position on said body by the studs 15, 16. The mount 
ing and arrangement of the retainer plate 13 for the 
socket connector is essentially the same as that of the 
retainer plate 12 for the plug connector and a detailed 
description of the latter will be sufficient to explain the 
novel construction of both members. After the contact 
member 21 has been inserted into a bore in the con 
nector body, the retainer plate 12 is moved or displaced 
sidewise from the position shown in FIG. 3, and the fas 
tening nut 29 tightened to secure the contact member 21 
in place. 
As shown in FIGS. 1 and 3, during assembly the con 

tact~retainer plate 12 is shifted to a position in which the 
holes in the plate are aligned with the bores in the con 
nector body 10. This construction permits the assembly 
of the connector and the replacement or realignment of 
the contact members P and S whenever desired by merely 
loosening the securing means for the retainer plate. Pref 
erably the length of the bolt or stud 15 is sufficient to 
allow the nut 29 to be loosened to the point where the 
?ange 31 on the retainer plate clears the shoulder 33 
on the connector body without removing the nut from 
the bolt. When the retainer plate is shifted lengthwise to 
the position shown in FIG. 2 and the nut 29 tightened, 
the pin contact P is securely locked in the connector 
body of the overlapping of the edge of the hole in the 
retainer plate on the outer end of the contact member. 
The bearing of the edge of the hole in the retainer plate 
against the conductor may pinch the bare wire at the 
point 36 but the electrical contact between the conductor 
35 and the contact member P is preferably effected by 
crimping the sleeve 21 of the contact, as indicated at 
21A, FIGS. 2 and 3. 

In accordance with another feature of the invention, 
the holding studs 15 and 16 may be extended beyond the 
faces of the connector bodies and utilized to polarize the 
plug and socket connectors or insure that a plug can be 
inserted only into the correct socket connector. As shown, 
the studs 15 and 16 are provided with enlarged polygonal 
heads which project to or beyond the mating face of each 
connector body. Since the studs are utilized for this addi 
tional function, the size of the connector body is kept 
to a minimum. 
As shown in FIG. 4, the heads 38 and 39 are milled 

away slightly beyond the center line of the stud for a 
portion of the length in the illustrated embodiment. The 
heads 38 of the studs in the plug half of the connector 
and the heads 39 of the studs in the receptacle half of 
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4 
the connector are oriented so that the plug may be in 
serted into the socket connector. In order to provide a 
number of different patterns or matching positions, the 
stud may be ?tted in the connector body so that it may 
be twisted and secured in two or more angular posi 
tions. As shown in FIGS. 4 and 5, for example, the head 
38 of the stud is of hexagonal cross-section and is seated 
in a similarly shaped recess in the connector body, so 
that each stud can be assembled in six ?xed angular posi 
tions. If two studs are used in each connector, there will 
be thirty-six diiferent matching positions, and thirty-six 
connectors can be used on a piece of equipment with no 
possibility of mating a plug with the wrong receptacle. 
The invention involves the use in some instances of the 

studs 15 and 16 for the additional function of keying a 
plug and socket to prevent the mating of a plug with the 
wrong socket, but this feature of the construction may be 
omitted if desired. Obviously the form and method of 
positioning the keying head may be accomplished in vari— 
ous ways and the keying feature may be applied to various 
types of connectors. The threaded ends of the studs 16 
and 16A are also shown as used for mounting the con 
nector on a panel 42. A hood or cable support may also 
be attached to the connector underneath the threaded nut 
of the studs 15 and 16. 

While a single embodiment of the invention has been 
described in detail for the purpose of explaining the under 
lying principles of the invention, various modi?cations will 
occur to those skilled in the art and may be made without 
departing from the scope of the invention. By way of 
example and not of limitation, other securing means which 
is the equivalent of that shown may be employed to fasten 
the retainer plate in place on the connector body. Thus 
the above-described construction is merely illustrative of 
the application of the principles of the invention. 
What is claimed is: 
‘1. In a multicontact electrical connector, in combi 

nation, 
a plurality of contact members, 
a substantially rigid connector body of insulating ma 

terial provided with a plurality of bores extending 
through said connector body between the rear and 
mating faces thereof, and adapted to receive said 
contact members, said bores each having a shoulder 
adajacent the mating face of the connector body to 
limit the movement of said contact members toward 
the mating face thereof, and said connector body 
having an upstanding lug or shoulder on the rear 
face thereof, 

a substantially rigid removable cap member forming 
a contact-retainer plate having a surface adapted to 
?t snugly against the rear face of the connector body 
and a projecting ?ange forming an abutment on the 
said surface of the plate, said retainer plate being 
provided with holes corresponding in size and spac 
ing to the bores in the connector body, and 

securing means for fastening said retainer plate on 
the back of said connector rbody in a position where 
sidewise movement of the plate is prevented by 
the engagement of the ?ange with said shoulder on 
said connector body, and the retainer plate held by 
said securing means in a position where the edges 
of said holes in the retainer plate overlap the con 
tact members to retain said members in the respec 
tive bores. 

2. An electrical connector according to claim '1, in 
which said contact members are replaceable contacts as 
sembled in and removable from the connector body, and 
the contact-retainer plate is ineffective to retain said con 
tact members in position when said securing means is 
loosened and the retainer plate lifted oif the connector 
body to -a point where the ?ange clears said shoulder. 

'3. An electrical connector according to claim 1, in 
which said securing means for the retainer plate com 
prises a threaded stud projecting from the rear of the 
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connector body and a threaded nut on said stud, the 
length of the projecting end of the stud being suf?cient, 
when the nut is loosened, to release the ?anged contact 
retainer plate for sidewise movement of the retainer plate 
to a position where the holes in the plate are aligned 
with the bores in the connector body without removing 
the nut from the stud. 

4. An electrical connector according to claim '1, in 
which said securing means for the retainer plate com 
prises a threaded stud in the connector body, said stud 
being provided with a polygonal head portion seated in a 
similar recess in the connector body and a matching key 
portion of a particular predetermined cross-section pro 
jecting from the mating face of the connector body, said 
stud being adjustable during assembly to vary the orien 
tation of said key position and thereby prevent coupling 
the connector body to all complementary connector 
bodies except one having a key which matches the se 
lected angular key position. 

5. In a multicontact electrical connector, in combi 
nation, 

a plurality of contact members, 
a substantially rigid connector body of insulating ma 

terial provided with a plurality of bores to receive 
said contact members, said bores extending through 
the connector body from the mating face to the op 
posite or rear face thereof, and arranged in staggered 
rows with minimum spacing, 

a substantially rigid removable cap member forming 
a contact-retainer ‘plate having a surface portion 
adapted to ?t the rear face of said connector body 
.and provided with transverse holes corresponding 
‘in size and spacing to the bores in said connector 
body, and 

securing means including a stud projecting from the 
rear face of the connector body for fastening the 
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6 
contact-retainer plate on the connector body in a 
position where the edges of the holes in the plate 
overlap the contact members to retain said mem 
bers in the connector body, 

said contact members being of approximately the same 
diameter as the diameter of the ‘bores in the con 
nector body and being insertable in and removable 
from the connector body when the contact~retainer 
plate is shifted to line up the holes therein with the 
bores in the connector body. 

‘6. An electrical connector according to claim 5, in 
which said stud is provided with a key portion at the 
mating face of the connector ‘body to insure mating 
only with the correct cooperating connector socket or 
plug, said stud being angularly adjustable in the con 
nector body to provide two ore more key-matching 
positions. 
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