


United States Patent Office 3.059.216 
Patented {Oct. 16, 1962 

jamaes D. Curaningham, South Pasaderaa, ?Calif assígaó¢', 
by maeSºme assignaments, to Consolidated flectrodynar? 
ics Corporationa, Pasaderaa, ©aHif a corpOraffOra of 

Fited Now, 13, 1938, Ser. No. 773.662 
7 Clains. (C. 339-27) 

This invention relates to electrical connectors, and raore 
particularly, is concerned with cable connectorS having 
Smap-in contacts of improwed design. 

Multiple-contact cable connectors are well known and 
may include a plurality of Socket contactS Secured in alt 
insulating block with a plurality of corresponding mating 
pin contacts secured in the other block whereby multiple 
connections are completed by bringing the inSulating 
blocks together and engaging the pinS in the maating 
sockets. The use of contacts which can be Smapped iratO 
position in the insulating block has found favor in recent 
years because the wires can be secuired to the contacts 
by crimping or soldering more easily when the contactS 
are remowed from the inSulating block. 
Optimum design requirements for multiple contact 

cable connectors impose the following limitations on de~ 
S1gIa: 

Thae contact pressure must be uniform and should be 
as low as possible to minimize insertion and withdrawal 
forces. Contacts must provide high conductivity and at 
the same time be strong and durable. Strength and dura 
bility are particularly important where test probes may be 
used for checking cable continuity. Thus the insertion of 
a single test probe in a contact socket may easily inflict 
damage on the contact. At the Same time, the contact 
should preferably be made of a ductile raaterial, particu 
larly where the connection to the wire is made by criTrip 
ing the contact around the Wire. The Snap-in contactS 
must be easily assembled and disassertabled from the in? 
Sudating biock and yet be securely retained therein under 
all conditions. 

in the past, in order to inSure good electrical connec 
tiona, the socket contacts have been made with two general 
1y used configurations, one may be characterized as the 
cantilewer beam type and the other may be characterized 
as the Smap-ring type. in the cantitiewer beam type, the 
Socket may be formed with one or more projecting spritag 
fingers which contact the pin when inserted in the socket, 
the pin Spreading the cantiiewer Spring firagers, the fingerS 
in turn gripping the pin to form a secure electrical con 
tact. In the Smap-rirag type of contact, the socket is 
slotted and a split ring is fitted around the Socket and ends 
of the split ring project into the slot So as to preSS against 
the pin when it is inserted in the socket. 
Both of these designs present problems in meeting all 

of the above-enumerated optimum design requirements. 
The cantilewer type of Socket configuration requires that 
the contact be fabricated from a material which possesses 
high tensile strength, Such as beryllium copper, Phosphor 
bronze, and the like. Such materials have low conduc 
tivity, poor machinability, and poor ductility. The snap 
ring type of Socket contact is inherently weak due to the 
Small cross-Sectional area of the contact in the slotted re 
gion and therefore is particularly prone to test probe dam 
age. 
The present invention provides an electrical connector 

having an improved contact design which avoids the above 
enumerated limitations in the prior art contact con 
figurationS. Thus the present invention provides a low 
cost connector hawing Snap-in contacts which are charac 
terized by their uniformly low contact pressure.. in brief, 
the inyeration in its basic aspect comprises a thin-walled 
Socket contact with a Small transwerse slot of sufficient 
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depth to extend completely through the wall of the Socket. 
A flat transverse contact Spring is positioned in the Slot 
so that the spring provides a fiat contact Surface exposed 
to the interior of the socket which engages an inserted 
contact pin. The flat transwerse spring is held in position 
by a tubular sleewe which is pressed on and Surrounds 
the socket member in the region of the slot. This tubular 
sleeve not only holds the fiat contact spring in position 
in the slot but reinforces the socket in the region of the 
slot to give it added strength. The sleewe may be further 
provided with integral spring fingers which are arranged 
to lock the contact in position in the associated insulating 
block. 

For a more complete understanding of the invention, 
reference should be had to the accompanying drawing, 
wherein: ~^^ 

FiG. 1 is a sectional wiew of a cable connector incorpo 
rating the contact design features of the present inven 
tion; 

FIG. 2 is an enlarged elevational wiew partly in section 
of a socket contact for the connector of FG. 1; 

FiG. 3 is a sectional wiew taken substantially on the 
lin?? 3-3 of FIG. 2; and 

FHG. 4 is a sectional view similar to FIG. 3 but show 
ing the contact spring deflected by the insertion of a con 
tact pin in the socket. 

Referring to FIG. 1 in detail, the cable connector in 
cludes a female assembly if and a male assembly 12.. 
These assemblies include Substantially identical insulating 
blocks à4 and 16 respectively. Each of the blocks is 
provided with a plurality of holes extending therethrough, 
one of which is indicated at 183. The hole i8 is formed' 
with an inner section of Smaller diameter than the two 
outer sections, the inner section, indicated at 20}, forming 
tWO internal shoulders 22 and 24. A Snap-in contact as 
Serimbly is inserted in each of the openings, the assembly 
prOwiding either a Socket coratact or a pin contact respec-- 
tively for the female connector it} and the male connector 
i2. 
The Socket contact assembly for the female connector 

is shown in detail in FIGS. 2, 3 and 4. The contact as 
Sembly includes a Socket member indicated generally at 
26, made preferably of a highly conductive metal which 
is preferably also highly ductile to provide a crimped con 
nection to the associated wire 27 of the cable. The com 
tact assembly further includes a Spring retainer member 
indicated generally at 28 and a fiat spring contact mem 
ber indicated generally at 309. The socket member 26 
includes a Solid central portion 32 having a diameter 
Slightly less than the diameter of the outer sections of 
the hole i8. As shown in FIG. 1, the central portion 
32 of the contact member engages the shoulder 22 formed 
in the hole 18 When the contact assembly is positioned in 
the block i4. 
The contact aSSembly further includes a hollow socket 

Or female contact portion 34 open at one end to receive 
the rnating pin of the male connector 12. A transverse 
Slot 36 is milled or otherwise formed in the socket por 
tion of the contact member 26. The depth of the slot is 
Slightly greater than the wall thickness of the socket por 
tion 34 So that an opening is formed into the interior re 
gion of the hollow socket, 
The fiat contact Spring 3{} is positioned in the slot 36 

as best Shown in the sectional view of FIG. 3. The spring 
COntact 3{} bridges the opening formed by the slot to the 
interior of the Socket portion 34 of the contact member 
26. A portion of the contact spring is thus exposed to 
the interior of the Socket where it comes in contact with the 

| cOntact pin from the male connector member when it is 
inserted in the Socket. The portion of the contact spring 
eXposed to the interior of the socket is formed with a 
tab 3é Which is bent outWardly with relation to the open 
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ing in the socket, thus providing an inclined Surface en 
gaged by the inserted pin contact for ease of insertion. 
The spring contact 30 is retained in position in the slot 

by the Spring retainer 28 'which includes a tubular sleewe 
portion 4{}, that is pressed" onto the socket portion 34 of 
the contact member 26. The sleeve portion 40 surrounds 
the socket portion 34 in " the region of the slot' 36, the 
Slot being positioned adjacent the open end of the Socket 
and hawing a width in the direction of the longitudinal 
axis of the socket opening which preferably is Substan 
tially less than half the length of the socket opening. 
Longitudinal slits are formed in the tubular body of the 
Spring retainer 28 to form a plurality of projecting fingers 
42. These spring · fingers are curved radially outwardly 
from the central axis of the contact member 26. 
The outer diameter of the sleeve portion 4{} of the 

spring retainer ?? 28 is less than the diariaeter of the inner 
section 20}. of the inSulating · block 44. In this manner the 
socket end of the contact member 26 may be inserted into 
the back of the block_14 and pushed through the restricted 
opening of the inner section 20, the spring fingers being 
pressed inwardly as they pass through the restricted open 
ing and then snapping outwardly when the "enlarged cen 
tral portion 32 comes to rest against the shoulder 22, as 
best ? seen in FIG. . 1. : Thus the fingers 42 engage the 
shoulder 24, preventing withdrawal of the contact as 
sembly from the hole 18. However, the contact can be 
withdrawn by inserting a · cylindrical tool' into ' the open 
ing 18 around the Socket end of the contact member 26 
so as to press in the ends of the fingers 42 to the point 
where they will slide back through ? the restricted open 
ing 20. 
FIG. 4 shows the manner in which the contact spring 

30" is deflected by insertion ~ of the pin in the socket con 
tact. It will be noted that the spring contact 30 acts as 
a simply or freely supported beam. As it is deflected in 
the center, the edges are drawn closer together and so 
ride up on the interior surface of the surrounding sleeve 
portion 40 of the spring retainer 28. This arrangement 
has several advantages in , that it provides Substantially 
uiniform "contact pressure over the full range of defiection 
of the contact spring. The result is a much stronger and 
durable contact arrangement than the conventional Snap 
ring' type or the cantilever beam type of contact. This is 
because a relatively large range of deflection at the cen 
ter of the beam formed by the spring contact 30 requires 
relatively little bending of the beam due to the fact the 
Supported ends of the beam also are displaced by the bend 
ing. As illustrated in iFHGURES 1" and 4, the sleewe 28 
serves , as a spring retainer for the socket member 26 
through the engagement of fingers 42~ with shoulder" 24, 
and also serves as a retainer for flat contact Spring 30 
since the tubular sleeve portion 40 : encloses slot 36. 
As seen in FiG. 1, the contact assembly of the male 

connector 12 is similar in construction except that a pin 
44 is provided in place of the socket 34 of the contact 
assembly in the female connector '16}. . A tubular spring 
retainer 46, which is identical to the retainer 28 described 
above, locks the assembly in position within the inSulat 
.ing block 16. . All of the contact assemblies may be pro 
vided with wire gripping sections such as indicated at 48 

. in FIG. '1' into which the lead wires 27 are inserted and 
held by crimping the portions 48 around the wires. 
What is claimed is: 
1. An electrical connector comprising a body of in 

sulating material having a hole therethrough, the hole 
having three sections with the two outer sections on either 
side of the inner section being of larger diameter than 
the inner section, whereby a pair of shoulders are formed 
in the hole, and a snap-in socket contact assembly posi 
tioned in the hole, the snap-in contact aSSembly includ 
ing a socket member crimpable to an electrical conductor 
and formed of a metal of high electrical conductivity, 
the socket member having a Solid central portion of a 
diameter slightly less than that of one of the outer sec 
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4 
tions of the hole in the inSulating block but larger in di 
ameter than the inner section, whereby the central por 
tion engages one of the shoulders in the hole when posi 
tioned in one of the outer_sections to himit movement of the socket member in one*direction_along the length of 
the hole, the socket member further having a hollow 
socket female contact portion of' outer" diameter slightly 
less than the diameter of the inner section of the hole in 
the block, the socket portion being integral with the cen 
tral portion and projecting through the inner section of 
the hole into the other of the outer sections, the socket 
portion having a narrow transverse slot formed therein! 
adjacent the open end of the socket portion, the maxi-- 
mum depth of the slot being greater than the thickness 
of the wall of the hollow socket portion but less than the 
radius of the hollow socket portion, the snap-in contact: 
assembly further including a spring retainer member hav 
ing a tubular portion surrounding the socket portion of 
the socket member in the region of the slot, and further' 
having a plurality of fingers projecting in the direction 
of the central portion of the socket member, the fingers: 
curwing away from the Socket portion so as to extend out--> 
Wardly at the ends of the fingers to the Surface of the 
outer section of the hole through the block, the retainer' 
member being positioned Such that the projecting ends; 
of the fingers engage the other shoulder .. in the block, 
whereby the contact assembly is locked in position, the 
outer diameter of the tubular portion of the spring re 
tainer being smaller than the diameter of the inner sec-- 
tion of the hole in the block, whereby the contact as-' 
Sembly may be snapped into position by inserting the end 
of the Socket member With the Surrounding retainer into' 
the hole and through the inner section, the contact as-- 
sembly further including a flat spring member for en 
gaging a male contact 'inserted in the Socket, the spring. 
member contacting at opposite' ends' the ? tubular retainer 
member Surrounding the slot so , as to provide a portion, 
of the Spring contact member within the confines of the · 
interior of the Socket portion for contact - by an inserted. 
male member, the Spring member providing a Surface in-" 
clined away from the Socket portion in : the direction of 
the open end of the Socket to provide a wedging displace-- 
ment of the spring member - during insertion of a male; 
contact pin member into the Socket portion. 

2. An electrical connector · comprising a body of in 
Sulating material having a hole therethrough, the hole: 
having three sections with the two outer sections on either' 
side of the inner section being of larger diameter than the; 
inner section, whereby a pair of shoulders are formed in: 
the hole, and a snap-in Socket contact assembly posi-- 
tioned in the hole, the Snap-in contact assembly including: 
a socket member having a central portion of a diameter' 

" slightly less than that of one of the outer sections of 
the hole in the inSulation block but larger in diameter" 
than the inner section, whereby the . central portion en 
gages one of the shoulders in the hole when positioned in. 
one of the outer Sections to limit mowement of the socket 
member in. One direction along the length of the hole, 
the socket member further having a hollow socket por 
tion of outer diameter slightly less than the diameter of 
the inner section of the hole in the block, the socket por 
tion being integral with the central portion and project 
ing through the inner section of the hole into the other 
of the Outer sections, the Socket portion having a narrow 
transwerSe slot formed therein adjacent the open end of 
the socket portion, the maximum depth of the slot being 
greater than the thickness of the wall of the hollow socket 
portion but less than the radius of the hollow socket por 
tion thereby providing an aperture in the side of the 
socket portion, the snap-in contact assembly further in 
cluding a Spring retainer member having a tubular portion 
Surrounding the Socket portion of the socket member 
in the region of the slot, and further having a plurality 
of fingerS projecting in the direction of the central por 
tion of the Socket member, the fingers curving away from 
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the socket portion so as to extend outWardly at the ends 
of the fingers to the surface of the outer section of the hole 
through the block, the retainer member being positioned 
Such that the projecting ends of the fingers engage the 
other shoulder in the block, whereby the contact assem 
bly is locked in position, the diameter of the tubular por 
tion of the spring retainer being smaller than the diam 
ter of the inner section of the hole in the block, whereby 
the contact assembly may be snapped into position by in 
serting the end of the socket member with the Surround 
ing spring retainer into the hole and through the inner 
section, the contact assembly further including a fiat 
spring male contact engaging member positioned in the 
slot and contacting the retainer member at opposite ends 
while a portion thereof extends within the confines of the 
interior of the socket portion for engagement by an in 
serted male contact member, the male contact engaging 
member having a tab positioned within the interior of 
the socket portion and bent away from the socket por 
tion and toward the open end of the socket portion So 
as to be engageable with the free end of the inserted male 
contact member. 

3. An electrical connector comprising a body of in 
sulating material having a hole therethrough, a restricted 
diameter section forming a pair of shoulders, and a Snap 
in socket contact assembly positioned in the hole, the 
snap-in contact assembly including a Socket member hav 
ing a central portion engaging one of the shoulders in the 
hole, the socket member further having a hollow Socket 

` portion projecting through the restricted diameter section 
of the hole, the Socket portion having a narrow trans 
verse slot formed therein, the maximum depth of the 
slot being greater than the thickness of the Wall of the 
hollow socket portion but less than the radius of the 
hollow socket portion, the Smap-in contact assembly fur 
ther including a Spring retainer member having a tubu 
lar portion surrounding the Socket portion of the Socket 
member in the region of the slot, and further having a 
plurality of fingers projecting in the direction of the cen 
tral portion of the socket member, the fingerS curving 
away from the socket portion So as to extend Outwardly 
at the ends of the fingers, the retainer member being 
positioned such that the projecting ends of the fingers 
engage the other shoulder in the block, whereby the con 
tact assembly is locked in position, the diameter of the 
tubular portion of the Spring retainer being Smaller than 
the diameter of the inner section of the hole in the block, 
whereby the contact assembly may be Snapped into posi 
tion by inserting the end of the socket member with the 
surrounding spring retainer into the hole and through 
the inner section, the contact assembly further including 
a flat spring contact member positioned in the slot and 
contacting at opposite ends the tubular retainer member 
surrounding the slot so as to provide a portion of the 
spring contact member within the confineS of the interior 
of the socket portion for contact by an inserted pin, the 
spring contact member including an inserted pin engage 
able surface extending away from the Socket toward the 
open end of the socket to bow the Spring Outwardly On 
insertion of a contact pin. 

4. A contact assembly for an electrical connector in 
cluding a socket member having a central portion, the 
socket member further having a hollow socket portion of 
Smaller diameter than the central portion, the Socket por 
tion having a narrow transwerse fiat-bottOmed slot formed 
therein opening into the hollow Socket portion but wherein 
the depth of the slot is less than one half the thickness of 
the hollow socket portion, a spring retainer member hav 
ing a tubular portion surrounding the Socket portion of 
the socket member in the region of the slot, and further 
having a plurality of fingers projecting in the direction 
of the central portion of the socket member, the fingers 
curving away from the socket portion so as to extend out 
wardly at the ends of the fingers, and a flat spring con 
tact member positioned in the slot and contacting at 
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6 
opposite ends the tubular retainer member Surrounding 
the slot so as to provide a portion of the Spring contact 
member within the confines of the interior of the socket 
portion for contact by an inserted pin, the spring contact 
member including an inserted pin engageable surface 
extending away from the socket toward the open end of 
the socket to bow the spring outwardly on insertion of a 
coratact pin. 

5. A contact assembly for an electrical connector in 
cluding a socket member having a central portion, the 
socket member further having a hollow socket portion of 
smaller diameter than the central portion, the Socket por 
tion having a narrow transverse slot formed therein, the 
maximum depth of the slot being greater than the thick 
ness of the wall of the hollow Socket portion but less 
than the radius of the hollow socket portion, a spring re 
tainer member having a tubular portion Surrounding the 
socket portion of the socket member in the region of the 
slot, and further having a plurality of fingers projecting 
in the direction of the central portion of the socket 
member, the fingers curving away from the Socket portion 
So as to extend outwardly at the ends of the fingers, and 
a fiat spring contact member positioned in the slot and 
contacting at opposite ends the tubular retainer member 
surrounding the slot so as to provide a portion of the 
spring contact member within the confines of the interior 
of the socket portion for contact by an inserted pin. 

6. A contact assembly for an electrical connector in 
cluding a socket member having a socket portion with a 
hollow circular interior, the socket member hawing a 
transverse slot formed therein, the depth of the slot being 
slightly greater than the thickness of the wall of the hol 
low socket portion so that the slot forms an Opening with 
the socket interior, the width of the slot in a direcion 
parallel to the central axis of the socket portion being 
small compared to the axial depth of the hollow interior 
of the Socket portion, a spring contact member retainer 
|member having a tubular portion Surrounding the SOcket 
portion of the socket member in the region of the slot, 
and a fiat spring contact member positioned in the slot 
and forming a chord extending across the circular interior 
of the socket, the ends of the contact member contacting 
the interior of the tubular portion of the retainer member 
and being free to slide therealong when the contact mem 
ber is bowed outwardly by a pin inserted into the Socket 
portion. 

7. A socket type electrical contact comprising a socket 
member having a hollow cylindrical thin-walled Socket 
portion for receiving a pin connector, the Socket portion 
having a narrow tangential slot of depth greater than the 
wall thickness of the socket portion extending transwerSely 
of the cylindrical axis adjacent the open end of the Socket 
portion, the hollow portion of the Slot opening into the 
interior of the hollow Socket portion, a flat spring contact 
of substantially the same width and length as the bottom 
of the tangential slot, the fiat spring being positioned on 
the portion of the socket portion forming the bottom of 
the slot and extending across the interior of the Socket 
portion to form a chord across the circular interior 
thereby reducing the interior dimension of the socket to 
less than the outer diameter of the pin connector, and a 
sleeve fitting around the outside of the socket portion 
and enclosing the region of the slot for retaining the flat 
spring in position, insertion of the pin connector bowing 
the fiat spring contact .outwardly of the socket to lift the 
fiat spring contact from the bottom of the slot into 
engagement with the inner Surface of the sleeve, whereby 
the flat spring contact acts as a simply supported beam 
during deflection. 
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