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57 ABSTRACT 

Stamped and formed electrical contact terminal com 
prises a crimp portion of U-shaped cross section and a 
contact portion in the form of a tongue extending 
from the crimp portion. The tongue is reversely bent 
and has a locking section extending into the crimp 
portion. Upon crimping of the crimp portion onto a 
wire, the locking section is locked to the crimped con 
nection to provide a closed entry receptacle. Connec 
tor housing for the disclosed terminal has a cavity 
such that the terminal need not be preferentially ori 
ented during insertion. 

1 Claim, 11 Drawing Figures 
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ELECTRICAL CONTACT TERMINAL HAVING 
CLOSED ENTRY RECEPTACLE AND CONNECTOR 

BACKGROUND OF THE DISCLOSURE 

This invention is directed to the achievement of an 
improved closed entry electrical contact terminal and 
a connector housing adpated to receive the terminal. 
The disclosed embodiment of the invention is particu 
larly intended for use with a hermetically sealed pin 
header of the type used in compressor housings to per 
mit electrical connections to be made between the 
electrical apparatus contained in the housing and exter 
nal circuitry. It will be apparent to those skilled in the 
art that other uses can be made of the principles of the 
invention. 
The term "closed entry receptacle' as used herein 

refers to an electrical contact terminal having a recep 
tacle portion which adapted to receive a contact pin or 
the like and which is uninterrupted around its periph 
ery. Many stamped and formed sheet metal terminals 
or receptacles have an axially extending open seam so 
that if an oversized pin or other device is inserted into 
the receptacle, it may be overstressed and irreparably 
damaged to the extent that it will be incapable of estab 
lishing electrical contact with a subsequently inserted 
pin member. A closed entry receptacle on the other 
hand, cannot be so damaged unless grossly excessive 
force is applied which is sufficient to completely de 
stroy the terminal. Under many circumstances, closed 
entry receptacle terminals are required for reliability 
purposes even though they usually are more expensive 
than stamped and formed terminals which do not have 
this feature of a closed entry. 
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The invention is also directed at the achievement of 35 
an improved stamped and formed electrical contact 
terminal having an improved retention lance means for 
retaining the terminal in the cavity of the connector 
housing. Retention lances as commonly provided on 
contact terminals are frequently a point of weakness in 
that they are subject to damage by overstressing or they 
may be improperly set during the stamping and forming 
process (i.e. they will not extend at the required ob 
lique angle from the terminal to retain the terminal in 
the housing terminal). Retention lances in accordance 
with the invention are virtually incapable of being dam 
aged by overstressing and need not be set in the usual 
sense during manufacture of the terminal. 

Finally the invention is directed to the achievement 
of improved connector housing having a contact 
receiving cavity which is incapable of accepting a ter 
minal in an improper orientation and which further can 
be manufactured by a simple and inexpensive injection 
molding process. 

It is accordingly an object of the invention to provide 
an improved electrical contact terminal having a closed 
entry receptacle. A further object is to provide a 
stamped and formed contact terminal having an im 
proved receptacle portion. A further object is to pro 
vide a stamped and formed terminal having an im 
proved retention lance. A still further object is to pro 
vide an electrical contact terminal having an improved 
retention lance in combination with a closed entry re 
ceptacle which is adapted to receive a contact pin or 
the like. A still further object is to provide an improved 
connector housing for receiving a contact terminal in 
accordance with the invention, 
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2 
These and other objects of the invention are achieved 

in a preferred embodiment thereof which is briefly de 
scribed in the foregoing abstract, which is described in 
detail below, and which is shown in the accompanying 
drawing in which: 
FIG. 1 is a perspective view of an uncrimped terminal 

in accordance with the invention. 
FIG. 2 is a sectional side view of the terminal of FIG. 

1. 
FIG. 3 is a view similar to FIG. 2 but showing the ter 

minal crimped onto the end of a wire. 
FIGS. 4 and 5 are views taken along the lines 4-4 

and 5-5 of FIGS. 2 and 3 respectively. 
FIG. 6 is a perspective view of a section of strip metal 

illustrating steps in the stamping and forming of electri 
cal contact terminals in accordance with the invention. 
FIG. 7 is a fragmentary semi-diagramatic sectional 

view taken through the wall of a compressor housing 
illustrating the use of a connector in accordance with 
the invention. 
FIG. 8 is a sectional perspective view of a preferred 

form of connector housing in accordance with the in 
vention which is adapted to receive terminals of the 
type shown in FIGS. 1-3. 
FIG. 9 is a plan view of the receptacle portion of a 

contact terminal in accordance with the invention with 
a pin of proper size inserted into the receptacle. 
FIG. 10 is a view similar to FIG. 9 but with an over 

sized pin inserted into the receptacle. 
FIG. 11 is a sectional plan view of a connector in ac 

cordance with the invention. 
As shown in FIGS. and 11, an electrical contact ter 

minal 2 in accordance with the invention is adapted to 
be crimped onto the end of a wire 4 and inserted into 
a housing 6 having three contact receiving cavities 8 
extending therethrough. Openings 10 (FIG. 8) are pro 
vided in one wall 58 of the housing and communicate 
with the cavities 8, these openings being located such 
that they are in alignment with the receptacle portions 
of the terminals. The connector housing, with the ter 
minals contained therein, is intended to be assembled 
to the electrical contact pins 12 of a hermetic header 
14 mounted in the wall 16 of a compressor housing as 
shown in FIG. 7. The connector 6 is intended for use 
in the interior of the sealed housing to provide the elec 
trical connections from the external circuitry to the 
electrical components contained in the compressor. A 
high degree of reliability is required of contact termi 
nals and connectors used in the interiors of compres 
sors for making these connections because of the 
inassessability of the connector and the expense of ef 
fecting repairs in the event that the connector or one 
of its terminals should fail. In fact, it is frequently more 
economic to discard the entire compressor than to at 
tempt to repair a malfunctioning component contained 
inside the sealed compressor. 
The contact terminal 2 may be of any suitable con 

ductive metal. If the terminal is intended for high am 
perage service, alloy ASTM - CA 194 (97.5% Cu 
2.25% Fe, 0.03% P, and 0.12% Zn) in spring hard con 
dition is well suited by reason of its superior conductiv 
ity. The terminal comprises a receptacle portion gener 
ally indicated at 18, a first ferrule forming portion 20 
of U-shaped cross-section which is adapted to be 
crimped onto the conducting core of the wire 4, and a 
second ferrule forming portion 22 which is adapted to 
he crimped onto the insulation of the wire as shown in 
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FIG. 3. The ferrule forming portion 22 comprises a 
bight 24 having sidewalls 26 extending upwardly there 
from which are adapted to be curled onto the wire insu 
lation. The ferrule forming portion 20 similarly has a 
bight 28 which is relatively flat and which is co-planar 
with the bight 24. Sidewalls 30 extend upwardly on 
each side of the bight and are adapted to be crimped 
onto the conducting core of the wire in the known man 
ner by being curled inwardly towards each other and 
downwardly towards the bight as shown in FIG. 5. 
The contact receptacle portion 18 is generally triang 

ular comprising a first section in the form of a tongue 
32 extending forwardly from the bight 28 and laterally 
beyond the sidewalls 30. This tongue is reversely bent 
at 34 to define a second section which extends 
obliquely upwardly at 36 and which is again bent down 
wardly at 38 to define the third section 39 of the triang 
ular receptacle. A locking section 40 of reduced width 
extends rearwardly from the side 39 and is centrally 
disposed between the sidewalls 30 of the ferrule form 
ing portion 20 of the terminal. This locking section is 
joined to the side 39 by a transition section 42 that ex 
tends angularly with respect to both the side 39 and the 
locking section 40. As will be explained below, this 
transistion section permits accomodation of an over 
sized contact pin in the receptacle without damage to 
the contact receptacle. Shallow grooves or serrations 
44, 45 may be provided on the upwardly facing sur 
faces as viewed in FIG. 2 of the locking section and the 
bight 28 to improve the reliability of the crimped con 
nection. 
Retention lances 46 are provided on each side of the 

first section or first side 32 of the receptacle portion of 
the terminal. These lances extend generally down 
wardly from the curve of the bend 34 and rearwardly 
towards the first crimp portion 20. Retention lance 
stops 47 project downwardly from the ends of the one 
side 39 of the receptacle and are opposed to the ends 
of the retention lances so that these lances cannot be 
overstressed by being flexed upwardly. In the absence 
of the stops 47, it would be possible to bend the lance 
upwardly to the extent that they would take a perma 
nent set in their bent positions. It will be apparent from 
a comparision of FIGS. 2 and 3 that the angle between 
the lances 46 and the first section 32 of the receptacle 
is greater in the crimped terminal (FIG. 3) than in the 
uncrimped terminal (FIG. 2). The reason for this dif 
ference will be explained below with reference to FIG, 
6, however, it should be pointed out at this stage that 
the lesser angle of the retention lance prior to crimping 
is distinct advantage for the reason that terminals in ac 
cordance with the invention are manufactured in the 
form of a continuous strip and are stored and trans 
ported on reels. There is, therefore, a tendency for the 
terminals of one row on the reel to become interlocked 
with the terminals of the next adjacent row, a condition 
which interferes with unreeling of the terminal strip 
when it is fed to the terminal crimping apparatus. The 
lesser angle of the lances in the uncrimped terminal re 
duces the tendency towards interlocking of the termi 
nals on the reel. 
Terminals in accordance with the invention can be 

applied to the ends of the wires with known types of au 
tomatic or semi-automatic crimping machines having 
means for feeding the terminal strips to the crimping 
station, for crimping the leading terminal of the strip 
onto the wire, and for simultaneously severing the ter 
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4 
minal from the strip. When the crimping operation is 
carried out, sidewalls 30, 26 are bent inwardly and 
downwardly into engagement with the wire. Upon 
crimping of the sidewalls 30, the wire is compressed 
against the web 28 and the sidewalls and portions of the 
wire (depending upon the wire size) are pressed against 
the locking section or locking tongue 40. The sections 
36 and 39 of the receptacle are thus swung through a 
slight clockwise arc as viewed in FIG. 2 upon crimping 
and the lances are swung outwardly through a clock 
wise arc so that they assume the positions of FIG. 3. 
The lances are thus finally positioned at the time of 
crimping. 
FIG. 6 shows the several stages through which the 

strip metal passes during formation of a strip of termi 
nals in accordance with the invention. The reference 
numerals used to denote the blank and the partially 
formed terminals are the same as the numerals used to 
denote the parts of the terminal but are differentiated 
by prime marks. It will thus be apparent if the strip of 
FIG. 6 is examined from right to left that the blank is 
first formed and recesses 43 are formed on each side of 
the locking section 40' to define the stop members 47". 
The serrations 44' and 45' are then formed on the sur 
faces of the locking section 40' and the ferrule forming 
section 22'. Subsequently, the stop members 47" are 
bent upwardly and the locking section 44' is bent 
downwardly and rearwardly. Finally, the bend 34' is 
imparted to the blank in several stages until the locking 
section is disposed between the sidewalls 30' of the fer 
rule forming section 20. 
During this bending operation, and particularly dur 

ing the final stages of the bending operation, the lock 
ing section will be moved downwardly against the 
upper surface of the web 28, however, and because of 
the spring back, that is the limited elasticity that re 
mains in metal after it has been plastically formed, the 
receptacle will open up slightly and the locking section 
will assume the position of FIG. 2 in the finished strip. 
Also, during the bending operation, the lances 46' will 
be swung downwardly as a result of the bending step. 
As previously noted, these lances will not assume their 
final position in the strip prior to crimping but will 
spring back to the positions of FIG. 2 after the strip 
leaves the forming die and will then be returned to their 
normal positions upon crimping as shown in FIG. 3. 
This method of forming the lances 46 is distinctly ad 

vantageous in that they are not individually set; in other 
words it is not necessary to plastically deform each 
lance at its inner end in order to impart to it the desired 
angular relationship to the terminal. A lance setting 
operation, as ordinarily carried out in the terminal 
manufacturing art, requires that the metal at the inner 
end of the lance be plastically deformed and this results 
in a work-hardening of the metal at the inner end of the 
lance and a corresponding reduction in its elasticity. A 
stronger lance is thus achieved in accordance with the 
manufacturing steps shown in FIG. 6. 

The housing 6 is of relatively simple construction and 
may be manufactured of a suitable thermo-plastic ma 
terial such as nylon by an injection molding process. 
The individual cavities 8 have a rectangular cross 
section which is dimensioned to receive the receptacle 
portion 18 of a terminal between sidewalls 59. The left 
hand end of each cavity as viewed in the drawing is pro 
vided with inwardly extending grooves or recesses 64 



5 
on each sidewall adjacent to the housing topwall 56 and 
the lower wall 58. These grooves define leftwardly fac 
ing shoulders 66 in each sidewall 59 against which the 
trailing edges of the lances 46 of an inserted contact 
terminal are adapted to lodge. Since lances are pro 
vided on both of the sidewalls 59, the terminals can be 
inserted with its lances against either one of the side 
walls 59. Because of the rectangular cross-section of 
the cavity 8 and the dimensions of the receptacle por 
tion 18 of the terminal, an individual terminal cannot 
be improperly inserted with its lances against the top 
wall or the bottom wall. Leftward movement of the in 
dividual terminals through the cavities is prevented by 
stop members which are integral with, and which ex 
tend from, the top and bottom wall of the cavity. It will 
be apparent from an inspection of FIG. 8 that the hous 
ing 6 can be manufactured with a straight action mold 
having interengaging core pins for forming the groove 
64, the shoulders 66, and the stops 60, 62. The open 
ings 10 may then be provided in the finished molding 
by a simple punching operation. Parts which can be 
manufactured with such a straight action mold (i.e., 
which do not require core pins extending transversely 
of the direction of which the mold opens and closes) 
can be manufactured much more cheaply than parts 
which require more complex molding procedures. 
A salient and overall advantage of the invention, as 

pointed out above, is that a closed entry receptacle is 
achieved in a stamped and formed contact terminal by 
virtue of the fact that the locking section 40 is joined 
to the web 28 when the terminal is crimped onto the 
wire. As also explained previously, the retention lances 
46 of the disclosed embodiment have excellent strength 
characteristics by virtue of the fact that they are not set 
in the usual sense during the stamping and forming 
operation but assume their final position by virtue of 
the band 34 which is imparted to the receptacle portion 
of the terminal. Additionally, these lances do not ex 
tend at an extreme angle when the terminal is in its un 
crimped position thereby minimizing tangling in reeled 
terminal strip. The stops 47 prevent any overstressing 
of the lances after the terminal has been crimped onto 
a wire so that the possibility of damage to the lances 
after crimping and prior to insertion into the connector 
housing is thereby avoided. An additional significant 
advantage of the invention results from the fact that the 
strip end of the wire 4 is maintained in intimate contact 
with both the web and sidewalls of the ferrule portion 
20 and with the locking portion 40 of the receptacle 18. 
As a result of this fact, two separate current paths are 
provided from the end of the wire to the receptacle sec 
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tion. This electrical advantage is of particular signifi 
cance in connectors of the type shown which are in 
tended for compressor headers since terminals of this 
type are frequently required to carry 35 to 40 amperes 
in normal service and must be capable of accomodating 
surge currents of up to 100 or more amperes for a short 
time period when the compressor is started. 
When a terminal in accordance with the invention is 

assembled to a properly sized pin as shown in FIG. 10, 
the pin will contact the receptacle as shown in FIG. 9 
and there will be little distortion of the receptacle. If a 
greatly oversized pin is inserted into the receptacle as 
shown in FIG. 10, it can be accomodated by straighten 
ing or partial straightening of the transition section 42 
between the side 39 of the receptacle and the locking 
tongue 40. As shown in FIG. 3, this transition section 
42 extends substantially normally of the side 32 but as 
shown in FIG. 10, if an oversized pin 12' is inserted, the 
transition section 42 will be straightened so that it ex 
tends obliquely with respect to the side 32 of the recep 
tacle. 
What is claimed is: 
1. A stamped and formed electrical contact terminal 

which is adapted to be crimped onto a wire, said termi 
nal comprising: 
a ferrule portion comprising a bight and sidewalls, 
said sidewalls being adapted to be curled inwardly 
towards each other and crimped onto said wire, 

a contact portion comprising an extension of said 
bight, said contact portion having a reverse bend, 
and a reversely extending portion extending from 
said reverse bend, and having an integral locking 
section on its end, said locking section being be 
tween said sidewalls, 

said contact portion having retention lances, one of 
said lances being on each side of an axis of said ter 
minal which extends medially in the direction of 
said bight, said lances being integral with said 
contact section at said reverse bend and extending 
generally tangentially from said reverse bend rear 
wardly towards said ferrule portion and laterally 
away from said bight whereby, 

upon placement of a wire between said sidewalls and 
crimping of said sidewalls onto said wire, said locking 
section is clamped tightly against said bight and said re 
versely extending portion is circumferentially stressed, 
and said lances are moved outwardly from said bight 
and set so that they extend at a predetermined angle 
with respect to said bight. 
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