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ELECTRICAL CONNEQTOR 

Edward D. Winkler, Reading, Mass, assignor to Albert & 
J. M. Anderson Manufacturing Company, Boston, 
Mass, a corporation of Massachusetts 

Filed July 28, 1960, Ser. No. 45,931 
2 Claims. (Cl. 339—-47) 

This invention relates to an electrical connector. 
The invention has for an object to provide a novel and 

improved electrical connector which may be economically 
manufactured and used with advantage for general use 
and which is provided with electrical contacts adapted to 
be engaged by contacts of ‘an identical connector. 
A further object of the invention is to provide a novel 

and improved structure of the electrical connector illus 
trated and described in my United States Patent No. 
2,838,739, issued June 10, 1958. 
With these general objects in view and such others as 

may hereinafter appear, the invention consists in the elec 
trical connector hereinafter described and particularly de 
?ned in the claims at the end of this speci?cation. 

In the drawings illustrating the preferred embodiment 
of the invention: 

FIG. 1 is a perspective view of a pair of identical two~ 
pole connectors embodying the present invention; 
FIG. 2 is a cross sectional view of a pair of two-pole 

connectors joined together; 
FIG. 3 is a an exploded perspective view of a two-pole 

connector showing the relationship of the various parts; 
FIG. 4 is a cross sectional view taken on the line 4-——4 

of FIG. 2; 
FIG. 5 is a cross sectional view taken on the line 5-5 

of FIG. 2; 
FIG. 6 is a perspective view of a pair of identical single 

pole connectors; 
FIG. 7 is a cross sectional view of a pair of identical 

single-pole connectors joined together; 
FIG. 8 is a cross sectional view of a single-pole con 

nector prior to assembling the contact member therewith; 
FIG. 9 is a similar view showing the contact member 

assembled with the insulating housing; and 
FIG. 10 is a cross sectional view taken on the line 

10—~10 of FIG. 8. 
In general the present invention contemplates an elec 

trical connector of novel construction of the type having 
one’or more identical rigid contact or terminal members 
and which is adapted for longitudinal telescoping engage 
ment with a second and identical connector. The present 
connector is provided with an insulating housing sur 
rounding and enclosing the terminals for maximum in 
sulating protection and in which provision is made for 
'movably and yieldably mounting the terminals in a man 
ner such that the terminals may be resiliently interlocked 
in their engaged position so as to prevent inadvertent dis 
engagement thereof during normal usage. The present 
terminals are also adapted for self-cleaning during engage 
ment and disengagement thereof and are shaped so that 
any pitting of the terminals caused by arcing at the ex— 
treme ends thereof during disengagement will not impair 
the e?iciency of the terminals at the areas of contact in 
their ‘engaged position. Also, with the present construc 
tion of connector, the connectors can be joined together 
in one position only so that when separate lines of ?xed 
or non-changeable polarity are used, the same polarity 
may be maintained at all times. In practice, the polarity 
of the terminals may and'preferably will be marked on 
the outer face of the insulating housing. 

In accordance with the present invention novel provi 
sion is made for resiliently urging the terminal member 
into contacting engagementwith the terminal member 
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of a second connector. In the illustrated embodiment 
of the invention an elongated leaf spring loosely mounted 
in the housing and retained in a recessed portion of the 
housing is arranged to resiliently bear against the rear 
face of a terminal member and is also arranged to co 
operate with a portion of the terminal member to prevent 
withdrawal of the same from its insulating housing. In 
assembling the electrical connector, the rigidvterminal 
member may be extended into the assembled housing 
from the cable end thereof and snapped into locked posi 
tion by the inner end of the leaf spring. 

Referring now to the drawings, FIG. 1 illustrates a 
pair of two-pole ‘electrical cable connectors indicated at 
10, 12 comprising exact counter-parts adapted for l-ongi— 
tudinal telescoping engagement to form an electrical con 
nection. As herein shown, each connector includes an 
insulating housing split longitudinally to form two half 
sections comprising an upper half section 14 and a lower 
half section 16, as viewed in FIG. 3, and which are detach 
ably connected together by bolts 18 and nuts 20. 

In the embodiment of the invention illustrated in FIGS. 
1 to 5, each insulating housing is arranged tov support two 
identical rigid contact members 22, 24 in detached rela 
tion to the walls of the housing and forming the termi 
nals of electrical cables 26, .23, respectively, and as herein 
shown, each terminal is provided with a cylindrical end 
portion 30 bored to receive the end of the cable into which 
it may be soldered. The contacting end of each terminal 
comprises an elongated ?at portion 32 substantially 
rectangular in cross section provided with a rounded or 
convex end portion 34 projecting from one surface there 
of. The opposite face of the contacting end of each 
terminal is provided with a laterally extended shoulder 
portion forming a notch 35 arranged to be engaged by the 
inner end of an elongated leaf spring 36. The elongated 
leaf spring 36 is loosely carried by the lower half section 
16 of the insulating housing and, as herein shown, the 
rear end of the leaf spring is 'U-shaped in cross section 
having portions extended laterally and upwardly from 
the base of the leaf spring as indicated at 317. The later 
ally extended portions 37 are loosely ?tted into a recessed 
portion 38 comprising opposed grooves formed interme 
diate the ends of the housing as shown. In practice the 
walls of the grooves con?ne the U-shaped portion of the 
leaf spring to prevent longitudinal displacement of the 
spring in its housing. As herein illustrated, the forwardly 
‘extended portion of the elongated leaf spring is coexten 
sive with the base of the U-shaped portion and parallel 
to the bottom Wall of the housing for a short distance. 
A prestressed portion then extends upwardly at an incline 
to present the forward end of the leaf spring above the 
line of separation of the half sections and in a position to 
be engaged and depressed when the rigid terminal mem 
ber is inserted through the cable opening. It will be ob 
served that the upper ends of the legs of the 'U-shaped 
portion 37 will engage the ungrooved walls of the upper 
half section 14 when the forwardly extended portion‘ of 
the leaf spring is thus engaged so as to prevent upward 
rocking of the rear end of the leaf spring when the for 
ward end is depressed. t will also be observed that the 
grooved portion 38 provides a limited clearance about 
the U-shaped end 37 of the leaf spring so that the latter 
may be loosely ?tted into the grooved portion and that 
the elongated leaf spring is supported in vdetached rela— 
‘tion to the walls of the housing. 
The illustrated insulating housing is substantially 

rectangular in form, each half section 14, 16 shown in 
FIG. 3 having a main or rearwardly extended body por 
tion hollowed out semicircularly to form circular open 
ings 40 in the assembled connector through which the 
cable ends of the terminals extend. The lower half sec¢ 
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tion 16 of the housing is provided with two spaced for 
wardly extended terminal receiving pockets 42, 44 sub 
stantially U-shaped in cross section and closed at their 
outer ends. The pockets 42, 44 are aligned with their 
respective cable openings 40, and the contacting end of 
each terminal may be inserted through the cable end of 
the assembled insulating housing to present the convex 
contacting portion 34 into its pocket. During the insert 
ing operation the end of the terminal member engages and 
presses downwardly against the upwardly inclined portion 
of the elongated leaf spring 36, and when the forward 
end of the terminal member, including the shoulder por 
tion, passes beyond the ‘free end of the leaf spring the end 
of the spring will snap upwardly into the notch 35 to 
prevent withdrawal of the rigid terminal member. In 
its assembled condition the elongated leaf spring 36 in 
terposed between the bottom wall of the pocket and the 
underside of the terminal member urges the convex con 
tacting portion 34 of the terminal member to a position 
above the side walls of the pocket as shown. 
As thus ‘far described, it will be seen that the contacting 

end of each terminal is enclosed in its respective pocket 
except for the engaging face thereof which is resiliently 
urged by the leaf spring 36 toward the cooperating termi 
nal. As herein shown, the side and bottom walls of the 
pockets 42, 44 are recessed or offset from the main body 
portion of the lower half section providing shouldered 
portions 50 therea-bout, the spaced relationship of the 
pockets providing a slot 52 therebe-tween extending to the 
plane of the shouldered portions. 
The upper ‘half section 114- of the insulating housing, as 

viewed in FIG. 3, is provided with a corresponding for 
wardly extended portion coextensive with the body portion 
and shaped to provide two inverted U-shaped sockets 54, 
56 open at their outer ends and closed at their inner ends 
by transversely extended wall portions 58 de?ning the ad 
jacent end ‘of the body portion, the two sockets being de 
lined and separated by a longitudinally extended central 
partition wall ‘60. The socket forming extension of the 
upper half section extends over the terminal receiving 
pockets 42, 44 of the lower half section, and the sockets 
54, '56 are of a size such as to snugly receive the pockets 
42, >44 of a second and identical connector, the end of 
the socket forming extension of one connector engaging 
the shouldered portion 5%‘ of the second connector when 
the connectors are fully engaged. Also, when thus en 
gaged, the central wall 66 of one connector fits into the 
slot 512 of the second connector, and the closed end walls 
of the pockets of one connector are engaged with the 
inner end Walls 58 of the sockets of the second connector. 

In order to align the two half sections 14, 16 in regis 
tered relation for assembly, the lower half section '16 
is provided with ‘a raised circular portion ‘62 about one 
of the bolt openings and with a longitudinally extended 
raised portion 64- arranged to be ?tted into corresponding 
ly shaped recessed portions 66, 68, respectively, formed 
in the upper half section 14-. Also, the bolt openings in 
the half sections maybe countersunk, as illustrated, to pre 
sent the ‘heads and nuts of the bolts below the outer sur 
tace of the insulating housing. It will also be observed 
that the terminals of each connector are enclosed in the 
pockets 42, '44 with only the upper contacting portions ex 
posed, and that the socket forming portions extending over 
the exposed portions or" the terminals also provide a pro 
rtective insulating wall above the terminals. 
With this construction it will be seen that when two 

identical connectors are engaged by extending the pockets 
42, 44 of one connector into their respective sockets 54-, 
56 of the second connector, the rounded contacting vfaces 
34 of each spring pressed terminal are slidingly engaged 
by each other, initial inward movement of the connectors 
effecting downward movement of the terminals in their 
respective pockets against the springs 36. Upon con 
tinued inward movement the high points of the curved 
portions pass by each other, and as the connectors ap 
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4 
proach full engagement, the springs 36 eiiect upward 
movement of the terminals in their pockets to present the 
curved portions 34 in hooked or interlocked relation to 
each other as illustrated. The cable openings 40 and the 
pockets 42, 44- are formed to provide ample clearance 
about the terminals movably supported therein to permit 
lateral movement of the terminals toward and away from 
each other, as described, and in practice the terminals may 
effect a slight rocking movement as the terminals are 
engaged. It will also be observed that the transversely 
extended wall portions 58 serve to limit the upward move 
ment of the terminals in their respective pockets when the 
contacts are disengaged. In practice the metallic termi 
nails may be coated with silver to provide an e?icient 
contact. 
From the above description it will be seen that in op 

eration any pitting of the terminals caused by arcing at 
the extreme ends thereof during disengagement will 
not impair the e?iciency of the contacting surfaces when 
the terminals are in their fully engaged position, and that 
the sliding movement of the terminals against each other 
during engagement and disengagement will effect self 
cleaning thereof. It will also be observed that the polarity 
of the terminals may be marked on the housing and that 
the connectors may be engaged in one position only such 
as to maintain the same polarity at all times. 

In practice when assembling the electrical connector 
shown in FIGS. 1 to 5, the elongated leaf springs 36' may 
be placed in position in the lower half section 16 of the 
insulating housing with the U-shaped end 37 of the spring 
resting in the grooved portion 38. The upper half section 
14 of the housing may then be assembled with the lower 
half section 18 by the bolts 18 and nuts 20. The grooved 
portions 38 prevent longitudinal displacement of the leaf 
springs so that when the two half sections '14 and 16 are 
assembled the loosely held springs will be retained in the 
housing. Thereafter the “rigid terminal members 22, 24 
with their attached cables may be inserted through the 
openings 40 and into their respective pockets, and when 
the forward ends of the terminal members are fully in 
serted the tree ends of the leaf springs will latch behind the 
notch 35 formed by the shoulder portions to lock the 
terminal members in their respective pockets. 

Alternatively, the two half sections 14, 16 may be ?rst 
assembled, as described, and the leaf springs 36 may be 
thereafter inserted through the openings 40 by resiliently 
squeezing the legs of the U-shaped portion inwardly by 
means of a suitable tool to fit through the openings 40, 
and when the U-shaped portion 37 is positioned in align 
rnent with the grooved portions 38 the legs may be re 
leased to return to their original shape and enter the 
grooved portions. Thereafter, the rigid terminal mem 
bers may be inserted, as above described, to complete the 
assembly of the connector. 

In a modified form of the invention the two-pole con~ 
neotor insulating housing may be molded in a single 
piece, thus eliminating the connecting bolts and nuts. 
In such modi?ed ‘form the leaf springs 36 may be assem 
bled in the housing in the manner above described, and 
the terminal members may likewise be inserted through 
the openings 40 and locked in position by the ends of the 
springs. While the terminal members thus locked in posi 
tion in the housing cannot be retracted in use, in the event 
that it is necessary to remove a terminal member from its 
housing for repair or replacement, a ?at, sti? length of 
metal may be inserted through the opening 40 underneath 
the cable to engage the upwardly bent engaging portion 
of the leaf spring to urge the tree end thereof downwardly 
out of the notch 35 whereupon the terminal member may 
be removed. Also, while a two-pole connector is illus 
trated in FIGS. 1 to 5 it will be apparent that the con 
nector may be designed to provide three or more poles as 
desired. ' 

Referring now to FIGS. 6 to 10‘, the invention is therein 
illustrated as embodied in a single-pole connector wherein 
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the insulating housing is molded in a single piece. FIG. 
6 shows a pair of single-pole connectors '70, ‘72 comprising 
exact counterparts adapted for longitudinal telescopic en 
gagement to form an electrical connection. The structure 
of the single-pole connector may be similar to the struc 
ture of the connectors above described except that each 
connector is molded in one piece ‘and is designed to sup 
port but one terminal member. The single terminal 
member in each connector, indicate-d at 90, -92, may be of 
the same structure as above described, and the insulating 
housing may be provided with a cylindrical bore 94 
through which the terminal member ‘and its cable is ex 
tended. The lower portion of the one-piece insulating 
housing is provided with a forwardly extended terminal 
receiving pocket 96 recessed with relation to the main 
body portion, and the upper portion is provided with an 
extension coextensive with the main body portion forming 
an inverted U-shaped socket 98 extended over the termi 
nal receiving pocket similar in construction and mode of 
operation to the corresponding portions of the double-pole 
connector described. The lower portion is also provided 
with similar grooves 100 arranged to receive the IU-shaped 
end 102 of the leaf spring 103. The underside of the 
forward end of the terminal member is also provided with 
a shoulder portion forming a notch 104 for cooperation 
with the free end of the leaf spring as described. 
The manner of assembling the single-pole one-piece 

housing electrical connector may also be similar to that 
above described wherein the legs of the resilient U-shaped 
portion 162 of the leaf spring ‘103 maybe resiliently bent 
inwardly and extended through the opening 94 to position 
the U-shaped portion in alignment with the grooved por 
tion ‘100 whereupon the legs may be released to enter the 
grooved portion as shown in FIG. 8. Thereafter, the 
rigid terminal member may be inserted through the open— 
ing 94 and locked in position by the free end of the leaf 
spring 1103 engaged behind the notched portion 104 as 
shown in FIG. 9. 
With this construction it will be seen that when two 

identical single-pole connectors 70‘, 72 are engaged by ex 
tending the terminal receiving pocket 96 of one connector 
into the socket 98 of the second connector, the spring 
pressed terminals 90‘, 92 will be slidingly engaged with 
each other, and that when the curved contacting portions 
of the terminals pass by each other they are resiliently en 
gaged in hooked or interlocked relation, as above described 
and as illustrated in FIG. 7. 
‘From the above description it will be seen that the 

present insulated electrical connector is provided with 
novel resilient means loosely mounted and retained in the 
insulating housing for resiliently urging a terminal mem 
ber into ?rm engagement with the terminal member of a 
second connector and wherein the resilient means also pro 
vides ‘a latching means for locking the rigid terminal mem 
ber in operative position Within the housing. An impor 
tant advantage of the present structure of electrical connec 

20 

25 

35 

40 

45 

50 

6 
tor over the electrical connector shown in my Patent No. 
2,838,739, above referred to, resides in the convenience 
afforded ‘in being able to assemble the terminal members 
in the housing by inserting them through the cable end of 
the housing into operative relation to the loosely mounted 
leaf spring. In my prior connector the parts had to be 
placed in one half section of a longitudinally split housing 
and held therein while the second half section was being 
assembled therewith. The present novel structure enables 
1a longitudinally split housing to be preassembled with its 
leaf springs Without the terminal members and their ex 
tended cables and also renders it practicable to provide a 
single piece molded housing, thus eliminating the fastening 
elements. 
While the preferred embodiment of the invention has 

been herein illustrated and described, it will be understood 
that the invention may be embodied in other forms within 
the scope of the following claims. 
Having thus described the invention, what is claimed is: 
1. An electrical connector comprising a hollow insulat 

ing housing having a connecting end and a cable end and 
adapted for longitudinal telescopic engagement with 1a sec 
ond and identical connector, a rigid terminal member ex 
tended through the cable end in detached relation to the 
walls of the housing to present the contact end of the ter 
minal member in operative relation to the connecting end, 
an elongated leaf spring carried by said housing in de 
tached relation to the walls thereof and having a pre 
stressed portion for resiliently urging the contact end of 
the terminal in a direction for cooperation with a terminal 
carried by ‘a second connector, said hollow housing having 
a cylindrical bore provided with a U-shaped grooved por 
tion», said leaf spring having a resilient U-shaped portion 
adapted to be yieldingly compressed inwardly and inserted 
in said bore prior to assembly of the terminal member, 
said compressed U-shaped portion being moved into align 
ment with said grooved portion and then released to en 
gage the grooved portion to prevent longitudinal displace 
ment of the spring, the contact end of said terminal mem 
ber having a notch for latching engagement with the for 
ward end of the leaf spring when the terminal member 
is subsequently inserted through the cable end of the hous 
ing to prevent ‘longitudinal retraction of the assembled ter 
minal member. 

2. An electrical connector as de?ned in claim 1 wherein 
access is provided to permit disengagement of the end of 
the leaf spring from said notch to permit withdrawal and 
replacement of the terminal. 
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