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The present invention relates to an electrical connector 
and it relates, more particularly, to an electrical connector 
of the miniature type. 
An object of the invention is to provide a miniature 

type electrical connector incorporating a number of close 
ly spaced contact elements having enlarged terminal por 
tions to facilitate the making of electrical connections 
thereto. Another object of the invention is to provide an 
electrical connector which is constructed so that contact 
elements having enlarged terminal portions may be em 
ployed without increasing the spacing of the contact ele 
ments which is ordinarily employed in electrical connec 
tors of the miniature type. 
A further object of the invention is to provide an elec 

trical connector having contact elements with enlarged 
terminal portions which are removably secured in the 
connector body in a simple and effective manner. 

Other objects and advantages of the invention will be 
come apparent and be better understood from the fol 
lowing description and the accompanying drawings, in 
which: 
FIG. 1 is an exploded view in perspective and in partial 

cross-section of a portion of an electrical connector em 
bodying the invention; 

‘FIG. 2 is a side-elevation in vertical cross-section of 
a contact element for the connector shown in FIG. 1; 
FIG. 3 is a plan view of a portion of the electrical 

connector shown in FIG. 1 with one of the contact ele 
ments installed therein; 
FIG. 4 is a fragmentary view in vertical section taken 

along the line 4—4 of FIG. 3; 
FIG. 4a is a fragmentary view in vertical section taken 

along the line ‘ta-4a of ‘FIG. 3; 
FIG. 5 is a fragmentary view in vertical section taken 

along the line 5—5 of FIG. 3; 
FIG. 5a is a fragmentary view in vertical section taken 

along the line 5a~5a of FIG. 3; 
FIG. 6 is a fragmentary view in section taken along the 

line 6—6 of FIG. 4a; , 
vFlG. 7 is a fragmentary view in section, taken along the 

line 7—7 of FIG. 4a; and p - 
FIG. 8 is a fragmentary view in section taken along the 

line 8-8 of FIG. 4a. 
For the purposes of clarity, the electrical connector 

shown in the accompanying drawings have been drawn to 
a greatly enlarged scale, approximately 10' to 1. It will 
also be understood that although female contact elements 
have been shown in the illustrated embodiment of the in 
vention, male contact elements may be substituted therefor 
if desired. 
The particular connector illustrated is designed for mak 

ing connections in conjunction with printed circuitry and 
consequently, is relatively small, with the space available 
for making wiring connections thereto being limited. For 
example, the body of an electrical connector embodying 
the invention may have dimensions of approximately 3.7 
inches in length and .30 inch in width and may carry 
as many as thirty-?ve contact elements. The contact 
elements are mounted in bores of approximately .072 inch 
in diameter with adjacent bores being oifset relative to 
each other by a distance about .075 inch and being 
staggered on opposite sides of the center line of the con 
nector body. By such an arrangement, the centers of ad 
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jacent bores may be spaced by a distance as small as .10 
inch. As a result of the close spacing of the contact ele 
ments and the small size of such elements, it becomes dif— 
?cult to make proper wiring connections to such a con 
nector. 

Referring now to the drawings in detail, there is a con 
nector body 1% containing a series of closely spaced bores 
11 extending therethrough and which may be molded 
from a suitable insulating material, such as diallyl phthal 
ate with a mineral ?ller. 
Each of the bores in the connector body is adapted to 

receive therein one end of a contact element 12 which is 
inserted into the bore from the top of the connector body 
as indicated in FIG. 1. Each of the contact elements has 
an enlarged terminal portion ‘13 at the top thereof of an 
appropriate size to receive a bared end of a conductor 
wire (not shown) which is to be connected thereto. The 
insertion of the contact element from the top or non 
mating side of the connector body permits the terminal 
portion to be made larger than the remainder of the con 
tact element and the enlarged terminal portion may be 
of sufficient size to accommodate two or more wires. 
The bottom of the enlarged terminal portion forms a 

shoulder 14 and a shaft or neck-like portion 15 which is 
?attened on opposite sides extends downwardly therefrom. 
At the lower end of said ?attened portion, there is an en 
largement 16 which extends outwardly beyond the sides 
of the contact element and forms a pair of locking lugs 
16a on opposite sides thereof. 
The lower end 17 of the contact element which extends 

downwardly from the locking lugs, is generally cylindrical 
in shape and is provided with a hollow, split section at its 
end which is shaped to receive the prong of a mating 
contact element therein. ‘ 

Enlarged recesses 18 are formed in the top of the con 
nector body surrounding the end of each of the contact 
receiving bores and each of the recesses has upstanding 
vertical walls which extend to and de?ne an opening in 
one side of the connector body. - 
As shown best in FIG. 3, the contact-receiving bores are 

generally cylindrical in shape and each of the bores has 
two oppositively disposed vertical slots 20 which extend 
downwardly from the top of the ‘bore to a point intermedi 
ate its ends. The slots which are shaped to receive the 
locking lugs 16a on the contact element and permit inser 
tion of the contact element into the bore, terminate at 
shoulders 21 on the interior of the bore. Slots 22 which 
are angularly disposed relative to the downwardly ex 
tending vertical slots, are ‘formed in the bore and extend 
upwardly from the lower end thereof, terminating at 
shoulders 23 which are located above the shoulders at 
the ends of the downwardly extending slots. The shoul 
ders at the ends of the respective slots are spaced apart 
by a distance slightly more than the height of the locking 
lugs on the contact element and the ends of the respective 
slots which overlap form an opening 24 through which 
the locking lugs on the contact element can pass upon 
angular movement of the contact element relative to the 
base and the connector body. Such angular movement 
of the contact element in one direction positions the lock 
ing lugs on the contact element under the shoulders 23 
(at the ends of the upwardly extending slots) and thus, 
prevents removal of the contact element from the connec 
tor body in this position. 

Angular movement of the contact element relative to 
the connector body in the other direction is prevented by 
retaining member or clip 25 which engages with the 
?attened portion of the contact element. The retaining 
clip is brought into engagement with the contact element 
by inserting it in the recess in the top of the connector 
body through the opening in the side thereof. The retain~ 
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ing clip has oppositely disposed spring arms 26 which 
engage with the ?at sides of the shaft-like portion of the 
contact element and rotation of the contact element is 
prevented by engagement of the clip which engages with 
the vertical sides of the recess. Thus, the contact ele 
ment is held in a ?xed position in the connector body. 
In order to permit outward movement of the spring arms 
of the clip as it is moved into or out of engagement with 
the contact element, spaces 27 shaped to receive the ?ngers 
are formed in the sides of the recess in the top of the 
connector body. The retaining clip is held against vertical 
movement between the bottom of the recess in the top 
of the connector body and the bottom of the enlarged 
terminal portion of the contact element so that it cannot 
be accidentally dislodged. An aperture 28 may be pro 
vided in the outer end of the clip to receive a tool for 
use in removal of the clip. 

It will be understood that various changes and modi?ca 
tions may be made in the particular embodiment of the 
invention illustrated and described herein without depart 
ing from the scope of the invention as de?ned by the 
following claims. 

I claim: 
1. In an electrical connector of the character described, 

the combination which comprises: 
(a) a connector body of insulating material having an 
upper end face and a lower end face with a contact 
receiving bore extending through the body between 
said end faces, 

(11) said bore being de?ned by a side wall containing 
at least one set of angularly displaced channel-shaped 
recesses extending lengthwise along the bore from 
opposite ends thereof; 

(c) said channel-shaped recesses terminating at shoul 
ders within the bore with the respective recesses of 
each set overlapping and adjoining the other recess 
of the set within the bore with the overlapping por 
tions thereof being in communication with each 
other, ‘ 

(d) a contact element removably carried by the con 
nector body and extending into the contact-receiving 
bore from the upper end face of the connector body, 

(e) a lug extending from the contact element inter 
mediate its ends, 

(1‘) said lug being shaped to pass through the recess 
extending along the bore from the upper end face 
of the connector body and being positioned to pass 
beneath the shoulder at the end of the adjoining angu 
larly displaced recess, and 

(g) a removable retm'ning member engaging with the ' 
contact element and the connector body for prevent 
ing rotation of the contact element relative to the 
body, 

(11) said retaining member being accessible from the 

exterior of the connector body for removal from en 
gagement with the contact element. 

2. In an electrical connector of the character described, 
the combination as de?ned in claim 1 wherein 

5 (a) the upper end face of the connector body contains 
a recess surrounding the end of the bore therein, 

([2) said recess being shaped to receive the retaining 
member and having an opening in one side of the 
connector body through which the retaining member 
can pass in removal thereof from engagement with 
the contact element. 

3. In an electrical connector of the character described, 
the combination as de?ned in claim 1 wherein 

(a) the contact element includes a contact-engaging 
portion formed at one end thereof, 8 

(b) said contact-engaging portion being located within 
the contact-receiving bore element and making a close 
?t with the side wall of the bore. 

4. In an electrical connector of the character described, 
2-3 the combination as de?ned in claim 1 wherein 

(a) the contact element includes (1) an enlarged ter 
minal portion formed at one end thereof and (2) a 
?at-sided shank portion formed beneath said ter 
minal portion, and 

(b) the retaining member comprises a spring clip hav 
ing spring ?ngers engaging with the ?at-sided shank 
portion of the contact element, 

(c) said clip being located beneath and being held 
against lengthwise movement relative to the contact 
element by the enlarged terminal portion thereof. 

5. In an electrical connector of the character described, 
the combination as de?ned in claim 1 wherein 

(a) the contact element includes (1) a contact-engag 
ing portion formed at one end thereof, (2) said con 
tact-engaging portion being located within the con 
tact-receiving bore and making a close ?t with the 
side walls thereof, (3) an enlarged terminal portion 
formed at the other end of the contact element and 
(4) a ?at-sided shank portion formed beneath the 
terminal portion and 

(b) the retaining member comprises a spring clip hav 
ing ?ngers engaging with the ?at-sided shank portion 
of the contact element beneath the enlarged terminal 
portion of the contact element whereby said enlarged 
terminal portion engages with and prevents length 
wise movement of the retaining member relative to 
the contact element. 
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