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[5 7 ] ABSTRACT 
The present invention relates to a female electrical re 
ceptacle for receiving and making electrical contact 
with a male electrical terminal. One side of the recep 
tacle is in the form of a resilient leaf spring folded 
about a side margin thereof which is integral with the 

l 
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receptacle. The leaf spring resiliently engages against 
a male terminal received in the receptacle to make an 
electrical connection therewith. The receptacle is fur~ 
ther provided with an elongated helper spring folded 
about a side margin thereof which is integral with the 
receptacle. The helper spring is shorter than the leaf 
spring and has a free end which overlies the leaf 
spring. Upon insertion of a male terminal into the re 
ceptacle, the male terminal will resiliently de?ect the 
leaf spring contact against the helper spring. The 
helper spring thereby serves to stiffen the spring 
contact to provide a relatively high gripping pressure 
on the male terminals. The spring contact further is 
deflected by the male terminal into engagement with 
the helper spring along its folded edge margin which 
resists the tendency of the spring contact to unfold 
and further serves to limit the de?ection of the leaf 
spring to prevent deformation thereof. The helper 
spring also distributes the stresses along a substantial 
length of the leaf spring to prevent deformation 
thereof due to overstressing. In a modi?cation, the re‘ 
ceptacle may be provided with a folded tab portion 
overlying the free end of the spring contact against 
which the free end of the contact will engage to limit 
the de?ection thereof when a male terminal is re 
ceived in the receptacle. 

6 Claims, Drawing Figures 

24 4 



3.836.947 PAIENIEUSEP 1 11914 
SHEET 1 [1F 2 



3.886.947 PAIENIEU sen mu 
SHEET 2 [IF 2 



3,836,947 
v1 

ELECTRICAL CONTACT RECEPTACLE WITH 
HELPER SPRING 

The present invention relates generally to an electri 
cal receptacle for making an electrical connection ‘to a 
male electrical terminal received therein. In ‘a specific 
form of the present invention, the receptacle is of box 
configuration having an open end for receiving the 
male terminal. One sidewall of the receptacle is formed 
by folding into an elongated resilient leaf spring contact 
which is resiliently preloaded into compression against 
a sidewall of the receptacle. When a male terminal is 
inserted into the receptacle, it will engage the leaf 
spring and overcome the preload thereof. When the 
preload is overcome, the leaf spring contact will be re 
siliently de?ected by further insertion of the terminal, 
to store additional spring energy in the spring contact. 
The resilient energy will bias the spring contact into 
gripping relationship on the terminal. [t is generally 
known that a stiffer spring contact will produce a 
greater gripping pressure on the male terminal which 
improves the electrical connection therewith and also 
impedes the unwarranted separation of the male termi 
nal from the receptacle. According to a feature of the 
present invention. the spring contact is readily de 
?ected upon initial insertion of a male- terminal within 
the receptacle. However to enable such de?ection of 
the spring contact, yet at the same time improve the 
gripping force of the contact spring against the male 
terminal, a helper spring is provided to overlie the 
spring contact. The helper spring is folded about a side 
margin thereof which is integral with the receptacle. 
As the male terminal continues to be inserted, the male 
terminalis forced to de?ect both the spring contact and 
the helper spring in resilient spring action. The spring 
energy stored in the helper spring thus reacts against 
the spring contact and increases the gripping pressure 
of the contact spring on the male terminal to improve 
the electrical and mechanical connection and to pre 
vent inadvertent withdrawal or separation of the male 
terminal from the receptacle. 
The helper spring has an end which terminates over 

a medial portion of the spring contact. The spring 
contact will initially buckle resiliently over the end of 
the helper spring to transfer some of the spring de?ec 
tion to the helper spring. Thus, the relatively weak 
spring contact will buckle resiliently without damage or 
excessive de?ection. to enable transfer of de?ection 
stresses to the helper spring and permit both spring 
contact and helper spring to de?ect and contribute to 
the resilient gripping forces on the inserted terminal. 
When the terminal is substantially inserted, the leaf 
spring may be sufficiently de?ected to where it is capa 
ble of being forced to engage and stop against the 
helper spring adjacent its side margin to resist and pre 
vent unfolding of the spring contact when it is resil 
iently de?ected by the male terminal. The spring 
contact is thereby protected against unfolding or defor 
mation by excessive de?ection thereof. This allows the 
receptacle to accept male terminals of a wide range of 
sizes without resultant deformation of the spring 
contact due to excessive de?ection thereof. ln addition. 
the receptacle provides a contact with an effective vari 
able spring rate, with relatively large allowable de?ec 
tion and high spring characteristics without resorting to 
a material having varied thicknesses or a material 
which has inherent high spring properties. 
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The receptacle according to the present invention 

may be fabricated from a single piece of sheet metal, 
thereby eliminating the need for assembly of multiple 
parts. In addition a metal having relatively low spring 
properties may be utilized without resorting to a more 
expensive metal such as beryllium copper which is well 
known for its excellent spring properties. 
Accordingly it is an object of the present invention to 

provide a one-piece resilient electrical receptacle for 
receiving and making electrical contact with a male 
electrical terminal, wherein the receptacle is fabricated 
with a leaf spring contact having a variable effective 
spring rate for gripping the male terminal. 

It is another object of the present invention to pro 
vide an electrically conducting receptacle for receiving 
a male terminal, wherein the receptacle is provided 
with a resilient leaf spring contact for gripping and 
electrically engaging the male terminal, the spring 
contact being resiliently de?ected by the terminal upon 
initial insertion thereof, and the receptacle being fur 
ther provided with a helper spring in overlying relation 
ship with the spring contact for increasing the resilient 
gripping pressure of the leaf spring on the male termi 
nal ' 

Another object of the present invention is to provide 
an electrically conducting receptacle for receipt of a 
male electrical terminal, wherein the receptacle is of 
one-piece construction having a first leaf spring 

contact for resiliently gripping an inserted male termi 
nal, together with a second helper spring overlying the 
leaf spring contact and acting to stiffen the leaf spring 
and increase its effective spring rate, to distribute 
stresses in the leaf spring contact along its length during 
its de?ection, to provide an effective stop preventing 
excessive de?ection of the spring contact and to pre 
vent unfolding of the leaf spring contact. 
Another object of the present invention is to provide 

an electrically conducting receptacle for receiving a 
male electrical terminal therein, wherein the receptacle 
is of one-piece construction having a channel portion 
defining sidewalls of the receptacle, and a cantilever 
spring portion folded about a side margin thereof which 
is integral with said channel portion, and a helper 
spring portion folded about its side margin which is also 
integral with the channel portion, the helper spring 
overlying the spring contact, to prevent unfolding of 
the spring contact, to provide a stiffener for the spring 
contact. to distribute along the length of the spring 
contact, to distribute along the length of the spring 
contact the stresses therein which are caused by de?ec 
tion of the spring contact by insertion of the male 
contact within the receptacle, and to provide a positive 
stop against which the spring contact engages to pre 
vent excessive de?ection of the spring contact. 
Another object of the present invention is to provide 

an electrically conducting receptacle for receiving and 
making an electrical connection to a male electrical 
terminal, the receptacle having a first resilient spring 
contact engaged and initially de?ected upon insertion 
of the male contact, the spring contact resiliently en 
gaging the male contact and providing an initial rela 
tively low friction force resisting initial insertion of the 
male contact within the receptacle, the receptacle fur 
ther being provided with a helper spring which is en 
gaged by the spring contact and which effectively stiff 
ens the spring contact and provides an increased resil 
ient gripping force of the spring contact on the male 
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electrical terminal thereby improving the electrical 
contact on the gripped male terminal. 
Another object of the present invention is to provide 

an electrically conducting receptacle for electrical con 
nection with a male electrical terminal received 
therein, the receptacle including a leaf spring contact 
which resiliently engages the inserted male terminal, 
the spring contact being retained in an initial resiliently 
de?ected position and thus preloaded against at least 
one sidewall of the receptacle and being further de 
?ected resiliently upon the insertion of a male electri 
cal terminal within the receptacle, the initial de?ection 
and the additional de?ection storing spring energy pro 
viding a gripping pressure of the leaf spring contact 
against the inserted male terminal to provide an electri 
cal as well as mechanical contact between the male ter 
minal and leaf spring contact. 
Other objects and many attendant advantages of the 

present invention will become apparent upon perusal 
of the following detailed description taken in conjunc 
tion with the accompanying drawings, wherein: 
FIG. 1 is an enlarged fragmentary perspective of one 

preferred embodiment of an electrically conducting fe 
male receptacle according to the present invention to 
gether with a fragmentary exemplary male terminal for 
insertion into the preferred embodiment; 
FIG. 2 is an enlarged elevation of the preferred em 

bodiment illustrated in FIG. 1 with the exemplary male 
terminal about to be inserted into the receptacle; 
FIG. 3 is an enlarged elevation of the preferred em 

bodiment as shown in FIG. 1 with the male terminal 
being inserted into the preferred embodiment and with 
parts of the preferred embodiment broken away and 
with parts in section to illustrate the details thereof; 

FIG. 4 is an enlarged plan of a sheet metal blank 
stamped in the one-piece con?guration of the preferred 
embodiment and prior to forming the blank into the re 
ceptacle shape; 
FIG. 5 is an enlarged perspective of another pre 

ferred embodiment according to the present invention; 

FIG. 6 is an enlarged elevation of the preferred em 
bodiment as shown in FIG. 5 illustrating an exemplary 
male terminal for insertion in the preferred embodi 
ment as shown in FIG. 5; 
FIG. 7 is an enlarged elevation of the preferred em 

bodiment shown in FIG. 5 together with an exemplary 
male electrical terminal inserted therein and with parts 
of the preferred embodiment broken away and with 
other parts in section to illustrate the details thereof; 
and 
FIG. 8 is a stamped metal blank illustrating the one 

piece outline of the preferred embodiment as shown in 
FIG. 5. 
With more particular reference to the drawings there 

is illustrated generally in FIG. 1 a preferred embodi 
ment of an electrically conducting female receptacle 
type contact being generally of box configuration pro 
vided with an open end generally illustrated at 2 for re 
ceiving therein a male electrical terminal, an exemplary 
one of which is illustrated at 4. As shown the terminal 
is of elongated post con?guration generally rectangular 
in cross section and provided with a tapered nose 6. 
However the male terminal may comprise any desired 
con?guration. As shown in FIG. 4 the receptacle 1 may 
be fabricated from a single blank 8 of stamped metal. 
The blank includes a first portion 10 folded generally 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
about the bend lines Y12 and 14 to form generally a 
channel portion which is U-shaped in cross section and 
provided with a bottom wall 16 and two sidewalls l8 
and 20. The receptacle 1 is further provided with an 
elongated electrically conducting leaf spring contact 
portion 22 having a free terminal end 24, a ?rst side 
margin 26 and an opposed side margin 28. At least a 
portion of the side margin 26 is integral with the chan 
nel shaped portion with an extending arm portion 30 
integrally joining the side margin 26 along the fold line 
32 with the channel portion. ~ 

As more particularly shown in FIGS. 1 — 4, the leaf 
spring contact 22 is folded about the side margin 26 
and along a fold line 32, which de?nes at least a portion 
of the side margin 26, to a position generally overlying 
the channel portion. It is noted that the side margin 28 
has an outwardly projecting stepped portion 34 making 
the contact 22 wider at a location opposite the fold line 
32. As shown in FIG. 1 the stepped portion 34 of the 
side margin 28 is stopped against a projecting ?ange 
portion 36 which extends or projects from the sidewall 
18. In addition, the stepped portion 34 engages against 
the lower or recessed edge margin 38 of the sidewall 
18. Both the projection or projecting ?ange 36 and the 
recessed edge margin 38 are illustrated on the blank 8 
in FIG. 4. The contact is preloaded against the portions 
36 and 38 of the sidewall 18. More specifically, the 
spring may be folded severly about the side margin 32 
such that the stepped side margin 34 will be forcibly 
maintained in resilient compression against the por 
tions 36 and 38 of the sidewall 18 as described in order 
to prevent unfolding of the contact 22 about its folded 
edge margin portion 32. 
With more particular reference to FIGS. 2 and 3, the 

elongated leaf spring contact 22 is reversely curved 
along its length. More specifically, a medial portion of 
the contact 22 is illustrated at 40 which is first curved 
generally at an incline to converge generally toward the 
bottom wall 16. The contact 22 is of a relatively narrow 
dimension between its side margins 26 and 28 so it will 
project generally into the channel portion between the 
opposed sidewalls 18 and 20 thereof. The free end 24 
of the contact 22 is curved reversely with respect to the 
medial portion 40 to provide an outwardly ?ared tip 
immediately adjacent to the open end or opening 2 of 
the receptacle 1. The outwardly ?ared end 24 provides 
a ?ared or funnel configuration entry to facilitate inser 
tion of the tapered nose 6 of the male contact 4. The 
reversely curved spring 22 has an arcuate surface por 
tion 42 de?ning a narrow throat portion internally of 
the channel portion 10. In a similar fashion the bottom 
wall 16 may be optionally provided with a dimpled or 
recessed portion 44 opposite the spring contact portion 
42 to define further the relatively narrow throad por 
tion internally of the receptacle adjacent to the funnel 
entry provided by the outwardly ?ared end 24 of the 
spring contact. ‘ 

As a further feature of the present invention, refer 
ence will be made more particularly to FIGS. 1 and 4, 
wherein there is illustrated an elongated helper spring 
portion 46 generally of tapered con?guration and ter 
minating in a free end 48 pointed away from the funnel 
entry and rearwardly of the receptacle. The helper 
spring 46 includes a side edge margin 50 integral with 
the sidewall portion 18 of the channel portion 10. The 
helper spring 46 is folded about its side edge margin 50 
along a fold line 52 such that the spring 46 is folded 
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into overlying relationship over the contact spring 22. 
Accordingly, the helper spring 46 is integral with one 
sidewall 18 of the channel portion 10, while the contact 
spring 22 is folded about its edge margin 32 integral 
with the opposite sidewall 20 of the channel portion 10. 

As shown in the drawings, the receptacle 1 includes 
an integral pair of clamping ?anges 54 and 56 which 
are formed into opposed sidewall portions as shown in 
FIG. 1. Additionally the blank 8 is formed with an addi 
tional opposed pair of opposed ?anges 58 and 60 which 
are formed into a U-shape as shown in FIG. 1. For ex 
ample, the opposed ?anges 54 and 56 may be curled 
toward one another to form a crimped barrel connec 
tion to a wire conductor (not shown), while the op 
posed ?anges 60 and 58 may likewise be curled toward 
each other to provide a crimped barrel type connection 
to the insulation of the wire conductor (not shown). In 
this manner the receptacle 1 may be secured electri 
cally and mechanically to an electrically conducting in 
sulation covered wire in the well known manner as 
taught in US. Pat. No. 2,791,755. The opposed pairs 
of ?anges 54, 56 and 58, 60 may be substituted with 
any other type of electrical connecting configuration 
which may be made integral with the blank 8 to make 
any desired other types of electrical connections. 

In operation of the preferred embodiment, reference 
will be made to FIGS. 2 and 3. The outwardly ?ared 
spring end 24 cooperates with the bottomwall 16 of the 
receptacle to provide a funnel entry to facilitate the in 
sertion of the nose portion 6 of a male terminal 4. As 
the terminal 4 is initially inserted into the funnel entry. 
the terminal 4 will be initially inserted into the rela 
tively narrow throat area and thereby engage both the 
spring portion 42 and the dimple portion 44 of the bot 
tom wall 16. Initially, the terminal will overcome the 
preload energy of the spring contact as the tapered 
nose 2 is inserted into the reduced throat area. Addi 
tional insertion of the terminal will cause a thicker por 
tion of the terminal to enter the reduced throat area 
and resiliently de?ect the spring 22 outwardly of the 
receptacle in cantilever fashion. Such action causes re 
silient spring energy to be stored in the spring contact 
22 which acts to bias the spring contact 22 into grip 
ping engagement on the terminal 4. However, the 
spring contact 22 is specifically designed to be de 
?ected upon initial insertion of the terminal 4. Upon 
further insertion of the terminal 4 the spring contact 
portion 42 will be slidable along the terminal 4 as it is 
inserted. Even though the spring contact 22 is de 
?ected, the friction caused by sliding along the terminal 
will only moderately resist such further insertion ofthe 
terminal 4. As shown more particularly in FIG. 3 the 
spring contact 22 is in engagement against the free end 
48 of the helper spring 46. As shown the free end 48 
of the helper spring terminates at the medial portion 40 
of the contact spring 22. The elongated helper spring 
46 is thus shorter in length than that of the contact 
spring 22 which it overlies. Such engagement of the 
medial portion 40 of the spring contact 22 against the 
free end 48 of the helper spring 46 causes the spring 
contact to bend resiliently without damage or excessive 
de?ection over the end 48 of the helper spring. This 
transfers some of the bending loads to the helper 
spring, causing both the spring contact and the helper 
spring to de?ect resiliently together over a wide range 
of de?ection. The spring contact and helper spring are 
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6 
not fastened to each other and are therefore de?ected 
over a wider range than would be possible for a larger, 
stiffer spring having very little de?ection. Thus, a broad 
range of terminal sizes may be accepted by the present 
invention merely by the wide range of de?ection of the 
spring contact and helper spring. A receptacle having 
a stiff spring, although providing comparable resilient 
gripping pressure, would not have a wide range of de 
?ection before excessive de?ection and bending of the 
spring would occur. 
The initial insertion of the terminal must overcome 

the preload in the spring contact. Thus, as the terminal 
is inserted and as it overcomes the preload, the follow 
ing occurs. The gripping force on the terminal in 
creases rapidly and “very littly" or “practically no de 
?ection” of the spring contact will occur until its pre 
load is overcome. When the preload is overcome, then 
resilient de?ection of the spring contact is allowed to 
occur, with the resilient gripping force increasing much 
less rapidly and occurring over a relatively wide range 
of de?ection in the spring contact and helper spring. 
The primary purpose of the preload is to keep the 

forward end of the spring contact stopped in a wide 
open position against the margin portion 34, rather 
than freely oscillating in cantilever fashion which might 
stub against the terminal as it is inserted. It also reduces 
the insertion force because the funnel entry is forced 
wide open when it ?rst receives the terminal. The 
helper spring thus resiliently de?ects together with the 
spring contact 22 and thereby increases the effective 
spring rate of the spring contact 22, forcing the spring 
contact 22 to provide a larger gripping pressure against 
the terminal 4 than would be available by the contact 
22 without the helper spring 46. The increased gripping 
pressure therefore is provided by the resilient spring 
energy stored in both springs 22 and 46, and is applied 
at the portion 42 of the contact spring 22 at the rela 
tively narrowed throat area of the receptacle. Such in 
creased gripping pressure improves the electrical 
contact between the spring contact 22 of the receptacle 
1 and the male terminal 4. As well, the increased me 
chanical gripping pressure prevents inadvertent re 
moval of the male terminal 4 from the receptacle. 
The helper spring 46 performs additional functions in 

addition to increasing the effective spring rate of the 
spring contact 22 subsequent to initial insertion of the 
male terminal 4. Immediately upon engagement of the 
contact 22 against the helper spring 46, the stresses of 
the contact spring 22 which are caused by the resilient 
de?ection thereof by the male terminal 4 are distrib 
uted along its points of contact with the helper spring 
46. This prevents bending or deformation of the spring 
contact 22 which might be caused by the concentration 
of rather than the distribution of such stresses. In addi 
tion, it often occurs that the male terminals 4 of differ 
ent sizes are inserted into the receptacle 1. If the recep 
tacle is forced to receive a terminal of relatively large 
size, the spring contact 22 will be de?ected by the ter 
minal into engagement against the helper spring until 
the helper spring energy resists further de?ection of ei 
ther spring 22 or spring 46. Thus a stop is provided to 
limit further de?ection of the contact spring 22, 
thereby protecting the contact spring from deformation 
caused by excessive de?ection thereof. In addition, it 
has been observed that the described resilient de?ec 
tion of the contact spring 22 by the insertion of a male 
terminal 4 will tend to unfold the contact spring 22 
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about its side edge margin 32. However, the helper 
spring 46 will prevent such tendency of the spring 
contact to unfold because the free side margin 34 of the 
contact 22 must ?rst engage the spring contact 46 adja 
cent to its folded edge margin 52, and thereby force the 
helper spring 46 to unfold. But since the engagement 
between the spring contact 22 and the helper spring 46 
is adjacent to the edge margin 52 there is insufficient 
leverage to force the helper spring to unfold. Accord 
ingly, the helper spring folded margin resists the ten 
dency of the spring contact 22 to unfold. The recepta~ 
cle is provided with an optional tine portion 62 which 
may be used to lock the terminal within a housing cav_ 
ity (not shown). 
FIGS. 5 — 8 illustrate another preferred embodiment 

of the receptacle 1 according to the present invention. 
Duplicate numerals indicate like parts with the excep 
tion of the addition of primed designations to distin 
guish between the two embodiments. Accordingly, the 
embodiment 1’ includes a metal blank 8’ having a por 
tion 10' which is formed into a channel shape by fold 
ing along the fold lines 12’ and 14’. The channel por 
tion includes a bottomwall portion 16' provided with a 
dimpled portion or recessed portion 44’ and a pair of 
integral sidewall portions 18' and 20'. The wall 20’ in 
cludes a tine portion 62'. The receptacle 1' includes a 
cantilever leaf spring contact 22' folded about its edge 
margin 32' to form another wall of the receptacle. The 
medial portion 40' of the spring contact is bent with a 
reverse curved portion to first enter into or converge 
toward the channel shaped portion and then diverge 
away from the channel shaped portion by a reverse cur 
vature in the end 24' of the spring contact. A narrow 
throat area is thereby defined between the portion 42' 
of the spring contact 22' and the optional dimpled por 
tion 44' of the bottomwall portion 16'. A stepped por 
tion 34' in the form of a tab forms a part of the side 
margin 28’. The spring contact is resiliently deflected 
into preloaded condition in resilient compression on 
the sidewall 38'. A helper spring portion 46' is folded 
about its side margin 52' which is integral with the 
channel shaped portion 10' so that the helper spring 
longitudinally overlies the contact spring 22'. The 
helper spring 46' differs from the helper spring 46 in 
that it is elongated with its free end 48' generally to‘ 
ward the receptacle opening 2' and generally adjacent 
to the free end 24' of the spring contact 22'. However, 
the helper spring 46’ performs the same function as the 
helper spring 46. More specifically, as the male termi 
nal 4 is initially inserted within the receptacle the pre 
load of the spring contact 22' is overcome. As the ter 
minal 4 is continued to be inserted in the receptacle, 
the spring contact 22' and the helper spring 46’ will be 
de?ected resiliently, with the helper spring serving to 
distribute stresses along the length ofthe spring contact 
22 along the points of engagement with the spring 
contact. Additionally, the helper spring 46' serves to 
increase the effective spring rate of the spring contact 
22' by forcing the male terminal to resiliently de?ect 
both the spring contact as well as the helper spring 
upon such further insertion of the male terminal within 
the receptacle. Also the helper spring provides a stop 
to prevent excessive de?ection of the spring contact 
22' and to prevent the tendency of the spring contact 
22' to unfold. More specifically, the free side margin 
28' of the spring contact will engage against the helper 
spring 46’ adjacent to its folded side margin 52'. The 
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leverage of the free side margin 28’ will be insufficient 
to cause the helper spring 46' to unfold. Accordingly 
the helper spring resists the tendency of the spring 
contact 22’ to unfold. 
The preferred embodiment l’ differs from the previ 

ous embodiment in that an additional tab or flap por 
tion 62 is provided folded about its side margin 64 inte 
gral with the sidewall portion 18' of the channel shaped 
portion 10’. The tab is folded so as to overlie the free 
end 24' of the spring contact 22'. The tab 62 provides 
a permanent stop against which the end 24' will engage 
when the spring contact 22’ is resiliently de?ected to 
a maximum controlled amount. This permits the recep 
tacle to accept male terminals 4 having a variety of 
sizes, with the tab 62 assisting the helper spring to pre 
vent excessive deformation and de?ection of the spring 
contact 22’. _ 

What has been described is an electrically conduct 
ing receptacle for making a mechanical and electrical 
connection with an elongated male electrical terminal. 
In each embodiment the leaf spring contact is a cantile 
ver beam which is curved to project somewhat into the 
receptacle and provide a relatively narrow throat por 
tion of the receptacle in which the male contact is in 
serted and gripped. The leaf spring contact is pre 
loaded, or more specifically, is maintained in a resil 
iently de?ected condition in engagement with a side 
wall of the receptacle. This is accomplished by forming 
or bending the spring contact to project initially in 
wardly into the receptacle. Subsequently as the recep 
tacle is folded into the channel configuration, the 
spring contact will engage on one of the sidewalls of the 
channel portion 10 and will be de?ected resiliently out 
ward of the channel portion 10, thereby storing resil 
ient spring energy. 

In each version, the spring contact is integral with the 
receptacle and operates like a cantilever beam in resil 
ient de?ection upon initial insertion of a male terminal 
into the receptacle. It is desirable to stiffen the spring 
contact in order to provide a firm resilient grip on the 
male contact when fully inserted into the receptacle. It 
is also desirable to provide a stop means against which 
spring contact will engage in order to limit the de?ec 
tion of the spring contact. This is accomplished by a 
helper spring which is an integral part of the receptacle 
and which is folded along a side margin thereof to over 
lie longitudinally the spring contact. To insert the male 
terminal, the terminal is forced to resiliently de?ect 
both the spring contact and the helper spring thereby 
increasing the gripping force of the spring contact on 
the male terminal which improves both the mechanical 
and electrical connection. Scraping or sliding between 
the male terminal and the contact spring occurs as the 
terminal is inserted so as to clean the contact surfaces 
therebetween which further improves the electrical 
connection. 
The spring contact and the helper spring are folded 

from opposite sides ofthe channel portion of the recep 
tacle. Since the spring contact is resiliently de?ected by 
the male terminal it will tend to unfold during de?ec~ 
tion about its folded side margin. However, since the 
helper spring is folded about a side margin on an oppo 
site side of the receptacle, the folded margin of the 
helper spring is adjacent to the unfolded side edge of 
the spring contact. The unfolded side edge of the spring 
contact will engage the helper spring adjacent its folded 
side margin. There is insufficient leverage of the un 



3,836,947 
9 

folded side edge of the spring contact to unfold the 
helper spring. Thus the helper spring acts to prevent 
the tendency for the spring contact to unfold during de 
?ection. Accordingly the helper spring of each embodi 
ment acts as a stiffener for the associated spring 
contact and increases its effective spring rate proper 
ties. The helper spring of each embodiment also distrib 
utes the stresses of the spring contact caused by its de 
?ection along the length of the spring contact where it 
engages against the helper spring. The helper spring of 
each embodiment further provides a positive stop to 
prevent unfolding and excessive de?ection of the 
spring contact upon insertion of a male terminal within 
the receptacle. The use of the helper spring thereby 
provides a receptacle having a spring contact with an 
effective variable spring rate, the helper spring of each 
embodiment also permits a relatively high effective 
spring rate over a wide range of resilient de?ection, 
even though the material has relatively low spring prop 
erties, without resorting to a material having desirably 
high spring properties. 

In a modification of the present invention the helper 
spring may be provided with an auxiliary stop in the 
form of an additional ?ap adjacent to the free end of 
the spring contact to prevent excessive deformation of 
the spring contact. 
What has been described are preferred embodiments 

of the present invention. It is to be understood that 
other embodiments and modi?cations of the present 
invention which will be apparent to one having ordi 
nary skill in the art are to be covered by the spirit and 
scope of the appended claims, wherein: 
What is claimed is: 
1. An electrically conducting receptacle having an 

open} end for receiving a male electrical terminal 
therein comprising: a generally channel shaped portion 
defining sidewalls of said receptacle, a cantilever spring 
contact portion having a free end and a free side mar 
gin and another side margin joined integrally with said 
channel portion, said spring contact portion being 
folded about its said another side margin to form an 
elongated, electrically conducting spring contact de?n 
ing a resilient sidewall of said receptacle, said spring 
contact having an outwardly ?ared end portion to de 
fine a funnel entry adjacent said open end of said re~ 
ceptacle, said spring contact being curved along its lon 
gitudinal dimension to project generally internally of 
said channel portion to define a reduced throat area in 
ternally of said channel portion, said spring contact 
being resiliently de?ected when a male contact is ini 
tially received in said reduced throat area, a helper 
spring having a side margin thereof integral with said 
channle poriton, said helper spring being folded along 
said side margin to overlie said spring contact, said 
helper spring having a free, end thereof terminating ad 
jacent a medial portion of said spring contact, with said 
spring contact being resiliently de?ected into engage 
ment against said helper spring upon insertion of a male 
terminal within said receptacle, said helper spring hav 
ing its folded side margin adjacent to said free side mar 
gin of said spring contact such that the free side margin 
of said contact will engage and stop against said helper 
spring adjacent to its folded side margin and thereby 
prevent the tendency of said spring contact to unfold 
upon the resilient de?ection thereof. 

2. The structure as recited in claim 1, wherein, said 
helper spring is elongated with its free end extending 
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toward the free end of said spring contact, and further 
including: a ?ap portion folded along an integral side 
margin thereof with said side margin of said ?ap por 
tion being adjacent said free end of said spring contact 
whereby said free end of said spring contact engages 
and stops against said ?ap portion upon the resilient de~ 
?ection of said spring contact. 

3. The structure as recited in claim 1, wherein, said 
helper spring has its folded side margin adjacent the 
free end of said spring, whereby, upon de?ection of 
said spring contact, said free end of said spring contact 
will engage and stop against said helper spring adjacent 
its folded side margin to prevent unfolding of said 
spring contact and to prevent excessive de?ection of 
said spring contact. 

4. An electrically conducting receptacle adapted to 
receive a male terminal therein, said receptacle being 
formed by a folded metal blank comprising: 
An elongated channel-shaped portion folded from 

said metal blank and having ?rst and second side 
portions, 

A first resilient contact spring forming a third side 
portion of said receptacle, said contact spring 
being folded on a side margin thereof which is con 
nected integrally with said first side portion of said 
receptacle, 

And a helper spring being folded on a side margin 
thereof which is connected integrally with said sec 
ond side portion of said receptacle, 

Said contact spring having a free end protruding out 
wardly from said helper spring and being located 
adjacent an open end of said elongated channel 
shaped portion, 

Said'helper spring being shorter than said contact 
spring and having a free end projecting longitudi 
nally in overlying relationship with respect to said 
contact spring, said free end of said helper spring 
being engagable on said contact spring upon resil 
ient de?ection of said contact spring toward said 
helper spring, 

Said contact spring being initially de?ected by re 
ceipt of a male terminal into said receptacle, and 
said helper spring being de?ected together with 
said contact spring upon further insertion of said 
male terminal into said receptacle, thereby provid 
ing a receptacle with an effective spring rate which 
is variable. 

5. The ‘structure as recited in claim 4, wherein, said 
helper spring is elongated with its free end extending 
toward the free end of said contact spring, and further 
including: 
A ?ap portion folded along an integral side margin 
thereof which is connected to said second side por 
tion of said receptacle, said side margin of said ?ap 
portion being adjacent said free end of said contact 
spring, whereby said free end of said contact spring 
engages and stops against said ?ap portion adjacent 
the side margin thereof upon resilient de?ection of 
said contact spring. 

6. The structure as recited in claim 4, wherein, said 
helper spring has its folded side margin adjacent the 
free end of said contact spring, whereby upon de?ec 
tion of said contact spring, said free end of said contact 
spring engages and stops against said helper spring ad 
jacent its folded side margin to prevent unfolding of 
said contact spring and to prevent excessive de?ection 
of said contact spring. 

* * * * * 


