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The present invention relates in general to electrical 
connectors, and more particularly to an electrical con 
nector adaptable for use in microcircuitry. 

Connectors used with space vehicles or in conjunction 
with space travel, when operated in space, tend to have 
the mating parts thereof unite or “freeze-up.” The weld 
ing together of the mating parts may be referred to as 
vacuum welding, since it results from the rubbing action 
of metals under the slightest mechanical force in space 
devoid of atmosphere. 

Accordingly, an object of the present invention is to 
provide an electrical connector having particular applica 
tion for space vehicles and space travel. 
Another object of the present invention is to provide 

an electrical connector adaptable for use in microcircuits 
or microelectronics. 
Another object of the present invention is to provide 

an electrical connector suitable for use in modulariza 
tion. 

Another object of the present invention is to provide an 
electrical connector with improved reliability and dura 
bility. 

Another ‘object of the present invention is to provide an 
electrical connector with quick make and break char 
acteristics. 

Another object of the present invention is to provide 
an improved electrical connector. 7 
Another object of the present invention is to provide an 

electrical connector that has improved current carrying 
capacity at high local currents and that has improved con 
tact at low level currents. 
Another object of the present invention is to provide 

an improved electrical switch. 
Other and further objects and advantages of the pres 

ent invention will be apparent to one skilled in the art 
from the following description taken in conjunction with 

' the accompanying drawings, in which: 
‘FIG. 1 is a perspective View of the electrical connector 

of the present invention. 
‘FIG. 2 is a perspective view of the plug of the electrical 

connector of the present invention. 
FIG. 3 is a perspective view of one of the electrical 

contacts and support therefor for the plug shown in 
FIG. 2. 
FIG. 4 is a vertical section taken along line 4-4 of 

FIG. 2. 
FIG. 5 is a vertical section taken along line 5-5 of 

FIG. 2. 
FIG. 6 is a side elevation view of the electrical contact 

shown in FIG. 3. 
FIG. 7 is a perspective view of the socket of the elec 

trical connector of the present invention. 
FIG. 8 is a perspective view of one of the electrical con 

tact receptacles and support therefor for the socket shown 
in FIG. 7. ~ 

FIG. 9 is a vertical section taken along line _9-§ of 
FIG. 7, illustrated with an associated electrical contact 
spaced from the receptacle. 
FIG. 10 is an enlarged sectional view similar to the 

one shown in FIG. 9, ‘illustrated, however, with the as 
sociated electrical contact fully inserted into the recep 
tacle. 
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FIG. 11 is an enlarged sectional view similar to the 

views shown in FIGS. 9 and 10, illustrated, however, with 
the associated electrical contact removed from the recep~ 
tacle. 
The electrical connector 5 of the present invention 

comprises a plug 10 (FIG. 1) and a socket 20 (FIG. 1). 
By inserting the plug 10 into the socket 20, an electrical 
connection is established. Conversely, by removing the 
plug Hi from the socket 26, the established electrical con 
nection is broken. 

According to the present invention, the socket 20 in 
cludes a leaf spring contact with the groove or channel 
and the plug It} includes a mallet-shaped electrical con 
nector contact. The leaf spring contact is yieldable from 
an unmated stable position to a mated stable position. 
When the mallet-shaped contact is inserted into the 
groove of the leaf spring contact, the leaf spring contact 
yields from the unmated stable position into the mated 
stable position. In so doing, the groove of the leaf spring 
contracts and the leaf spring contact embraces the mallet 
shaped contact to establish an electrical connection there 
between. 
When the mallet~shaped contact connector is urged to 

withdraw from the groove of the leaf spring contact, the 
leaf spring contact yields from the mated stable position 
to the unmated stable position. As a consequence there 
of, the groove of the leaf spring contact expands. There 
upon, the mallet-shaped contact connector is released 
‘from the leaf spring contact and the electrical connection 
is broken. 

Illustrated in FIG. 2 is the plug '10 of the present inven 
tion which includes a pair ‘of pins or rods 21 and 22; The 
pins 21 and 22 have the axes thereof disposed in trans 
versely spaced, parallel relation. Carried by the pins 21 
and 22 are a plurality of T-shaped bodies 23-29, which 
are made of suitable insulating material and are non 
conductors of electrical currents. 
Each insulating body for the plug 10 comprises a hori 

zontal section, such as horizontal section 23a for the 
insulating body 23, ‘and a depending vertical section, such 
as vertical section 231) for the insulating body 23. 
Formed in the horizontal sections are suitable transversely 
spaced, ‘horizontal openings, such as openings 23c and 23d 
for the insulating body 23, which receive the parallel pins 
21 and 22. Thus, the pins 21 and 22 are horizontal and 
support the plug insulating bodies 23-29. As shown in 
FIG. 2, the plug insulating bodies 23-29 are disposed 
in juxtaposition with the vertical sections thereof disposed 
in alignment and with the horizontal sections thereof dis 
posed in ‘alignment. 

Since the insulating bodies 23-29 are similar in con 
struction and function, only the insulating body 23 will 
be described in detail. It is to be observed from FIGS. 
3 and 5 that the horizontal section 23a has a greater width 
than the vertical section 23b and, hence, projects out 
wardly therefrom to form an overhanging portion. 
Formed in the overhanging portion is a suitable vertically 
disposed aperture 232. The horizontal section 230 also 
projects from the vertical section 23!) transversely in op 
posing directions to form shoulders 23]‘ and 23g. In addi 
tion to the foregoing, formed in the vertical section 2.35 
are longitudinally spaced openings 23h and 231' having 
rectangular cross~sectio~nal areas. The openings 23h and 
23]’ terminate into and are separated by the portion of the 
insulating body 23 therebetween (FIG. 5). 

Associated with each insulating body 23-29 is a mallet 
shaped male electrical connector contact of suitable con 
ducting material, such as male electrical connector con 
tact 3d (FIGS. 3 and 6) for the insulating body 23. Since 
the male electrical connector contacts for the insulating 
bodies 23-29 are similar in construction and operation, 



‘ if) 

only the male electrical connector Contact 3%} will be 
described in detail. 
The mallet~shaped male electrical connector contact 

30 (FIGS. 3 ‘and 6,) comprises an upright handle or arm 
30a which is received by the vertically disposed opening 
23e formed in the horizontal section 2301 of the insulating 
body 23. At the upper end thereof, the arm 30a is bi 
furcated for forming a lead tab 3%. The lead tab 3% 
projects above the horizontal section 23a of the insulating 
body 23, whereby an electrical conductor can be ?xedly 
received or connected thereto with facility. ' 
At the lower end of the arm 30a for thecontact 30 

is'formed a longitudinally directed head or cylindroid 
390, which is integrally formed therewith. The cylin 
droid 300 includes at the oppositely directed ends thereof 
?anges 39d and we, which have rectangular cross-sec 
tional areas conforming to the con?gurations of the open 
ings 23h and 23]’ formed in the vertical section 2312 of 
the insulating body 23. Through this arrangement, the 
flange 30a‘ is received by the opening 23]‘, and the flange, 
30e is received by an opening in the insulating body '24 
similar to the opening 23h formed in the insulating body 
23. ‘ r ' 

From theforegoing, it is to be observed that the male 
electrical connector contact 30 is protected by the insulat 
ing body 23 from physical damage and is maintained 
rigid by its insertion at the upper end thereof into the 
opening 23e andat the lower end thereof into the opening 
23]’ and a similar opening in the next adjacent insulating 
body. ' V ‘ 

Illustrated in FIG. 7 is the socket 20 of the present 
' invention which comprises a pair of pins or rods 35 and 
56. ‘The pins 35 and 36 have the axes thereof disposed 
in transversely spaced, parallel relation. Carried ‘by the 
pins 35 and 36 are a plurality of U-shaped, bodies 4ti—46, 
which are made of suitable insulating material and are 
non-conductors of electrical. currents. 

Each insulating body for the socket 29 comprises a 
horizontal section, such as the horizontal sectionztiia for 
the insulating body 40, and transversely spaced, upright 
sections, such as upright sections 49b and 40cfor the 
insulating body 40. Formed in the horizontal sections 
are suitable transversely spaced openings, such as open 
ings 40d and 40a for the insulating body 40, which receive 
the parallel pins 35 and 36. Thus, the pins135' and 36 
are horizontal and support the socket insulating bodies 
4945. As shown in FIG. 7, the socket insulating bodies 
40-46 are disposed'in juxtaposition with the horizontal 

' sections thereof disposed in alignment and with the ver 
tical sections disposed ‘ in corresponding transversely 
spaced alignment to form a U-shaped channel. ‘ 

' Since the socket insulating bodies 40-46 are similar in 
construction and function, only the socket'insulating body 
40 will be described in detail. Formed in the inner wall 
of the vertical section 4% is a longitudinally extending 
V-groove 40f. Formed in the inner wall of the vertical 
section 40c is a longitudinally extending‘ V-groove 40g, 
which is transversely spaced from the V-groove 46]‘ in 

'7 horizontal alignment therewith. A centrally located, ver 
tically disposed slot 4011 is formed in the horizontal sec 
tion' 40a of the socketinsulating body 40. The upper 
mostrwall of the vertical section 491) de?nes a flange 4%)‘ 
and the uppermost‘wall of the vertical section 40c de?nes 
a ?ange 40k. 7 ' a ' 

Disposed intermediate the vertical sections 40b and 49c 
of the insulating body 41} is a leaf spring female contact 
50 (FIGS. 8-11). The leaf spring contact 50 includes 
oppositely directed projections 50a and 50b that seat 
Vwithin the V-grooves 40)‘ and 40g, respectively. Cen 
trally located at the upper wall of the leaf spring contact 
50 is a semi-cylindrical Wall 500 (FIGS. 9 and 11) that‘ 
is slightly larger than the cylindroid 300 of the male elec 
trical connector contact 30 (FIGS. 9 and 11). The semi 
cylindrical Wall 50 is arranged to receive the cylindroid 
300. The axial length of the cylindroid 30c is substan 
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tially equal to the longitudinally extending dimension of 
theleaf spring. contact 56. When the cylindroid 300 is 
fully inserted into the receptacle Stid ofthe leaf spring 
contact 59 (FIG. 10), the leaf spring contact Ed at the 
female receptacle wall Stic contracts and embraces the 
cylindroid 3th of the male contact 38 so that there is a 
snug ?t therebetween. Form this arrangement, the con 
tact between the cylindroid 3&0 and the receptacle Wall 
590 is enhanced and. improved for low level current. In 
addition thereto, the currentcarrying capacity thereof is 
improved for high level currents. Furthermore, the rub 
bing action therebetween is minimized to avoid vacuum 
welding. , ' V ' 

The body 59d of the leaf spring contact St) is disposed 
above the horizontal section 4% of the insulating body 
40 and has anintegrally‘ formed, vertically disposed lead 
tab 5% projecting downwardly therefrom through the 
.slot 4% ofthe socket insulating body 40 to extend out 
wardly therefrom for permitting the securing of an elec 
trical conductor thereto for establishing an electrical con 
nection. ' , . 

, The T-shaped plug insulating bodies 23-” are ar 
ranged to be received in snug relationship by the U-shaped 
socketinsulating bodies 4%—46, respectively (FIG. 1). 
For this purpose, the width of the vertical section'23b 
of the plug insulating body 23 is substantially equal to 
the transverse distance between the vertical sectionslwb 
and 400 of the socket insulating body 40. Further, the 
thickness of the socket insulatingbody 4G is substantially 
equal to the thickness of the horizontal section 23a of 
the plug insulating body 23. When the vertical section 
2311 of the plug insulating body 23 is inserted between 
the vertical sections dtib and 49c of the socket insulating 
body 40 and the shoulders 23]‘ and 23g of the plug in 
sulating body 23 seat on the ?anges dtlj and 449k, respec 
tively, of the socket insulating body 4%, the male con 
nector contact St] for the plug insulating body 23 has 
activated the leaf spring contact 50 to cause the leaf 
spring contact 5% to yield to the position shown in FIG. 
10. In so doing, the wall surrounding the female recep 
tacle'Stic contracts to embrace ‘the cylindroid 300 of the 
cont-act'iih without the presence of any relatively great 
rubbing force therebctween. i ' 

‘It is to be understood that the male and/or female 
contacts of the electrical connector 5 of the present 
invention may be serrated, sanded or dimpled to mini-' 
mize the contact resistance, which occurs particularly at 
low current levels. While the contacts in the preferred 
embodiment have been shown as cylindrical contact sur 
faces, it is to be understood that dish and ball con?gura: 
tions may also be employed. 

In the operation of the electrical connector. 5 of the 
a present invention, the socket 20 is placed on a suitable 

. supporting surface, not shown, to form a U-shaped 

70 

channel. Thereupon, the plug 10 is placed above the, 
socket 2%} to be lowered thereinto. ‘At this time, the T-. 
shaped insulating bodies 23-29 of the plug 10 have their 
vertical'sections ready to be lowered between the vertical 
sections of the U-shaped insulating bodies 40-46, re 
spectively, of the socket 20 in unison (FIG. 1). 
As the shoulders of, theT-shaped insulating bodies 23-‘ 

27 of the plug 10 approach the ?anges of the U-shaped V ' 
insulatingbodies 46-46, themale. connector contacts of 
the Tsshaped insulating bodies 23~29v are entering the 
female receptacles of the leaf spring contacts of the U 
shaped insulating bodies 40-46, respectively, in unison. 
Further lowering of the plug‘ 19 causes the male con 
nector contacts to engage their associated leaf spring‘ 
contacts. (See FIG. 9 for the unmated stable position.) 
After the insertion by the male connectors progresses to 
the condition of passing approximately one-half of the 
vertical travel, the engaged female leaf spring contacts 
will yield to assume the mated stable position, which is 
downward. (See FIG. 10, for the mated stable posi 
tion.) The female receptacles of the leaf spring contacts 
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will then embrace their associated male connector con 
tacts at the cylindroids thereof to urge them along to 
the bottom-most point of the total travel (FIG. 10). The 
shoulders of the plug insulating bodies 2349 are now 
seated on the ?anges of the socket insulating bodies 
40-46, respectively. 
At the bottom-most point of the insertion, the female 

leaf spring receptacle would have reduced its diameter 
to an amount less than the diameter of the cylindroid 
for the associated male connector contact in the event 
there was an absence of the associated cylindroid. How 
ever, when the associated cylindroid is present, the fe 
male leaf spring receptacle will be in intimate contact 
with the associated cylindroid of the male contact (FIG. 
10). This intimacy assures an improved electrical con 
nection to minimize power losses. The female receptacle 
of the leaf spring contact contracts as the leaf spring 
contact yields from the unmated stable position to the 
mated stable position. The yielding of the leaf spring 
from the unmated stable position to the mated stable posi 
tion is caused by the inherent yielding action of the leaf 
spring once activated by its associated male contact. 
The male connector contact for each plug insulating 

body is made of good conducting material and, hence, 
is a conductor of electrical current. Likewise, the female 
leaf spring contact is made of good conducting material 
and, thus, constitutes a conductor of electrical current. 

Therefore, as between associated mated connector con 
tacts, such as the male connector contact 30 and the 
leaf spring contact 50, electrical current is conducted 
over the following path: connection to lead tabs 30b, 
arm 30a, cylindroid 30c, wall surrounding the receptacle 
500, female leaf spring contact 50, and connection to 
lead tabs 502. 
When the plug 19 is raised, the male connector con 

tacts once again activiate their associated female leaf 
spring contacts causing the leaf spring contacts to re 
turn to their unmated stable position under their in 
herent yieldable action. (See FIG. 11 to illustrate the 
return of the leaf spring contacts to the unmated stable 
position.) During the return of the leaf springs to the 
unmated stable position, the receptacles thereof expand 
to release the heads of their associated male contacts. 

It is within the contemplation of the present inven 
tion that electrical connectors may also include switches. 
For this purpose, the mallet-shaped contact, such as 
contact 30, is pivotally mounted for movement toward 
the away from the receptacle of the leaf spring contact, 
such as the leaf spring contact 50. The mallet-shaped 
contact may be manually or mechanically activated to 
make or break its associated leaf spring contact in a 
manner previously described in detail. 

It is to be understood that variations and modi?ca 
tions of the invention disclosed herein may be re 
sorted to Without departing from the spirit of the inven 
tion and the scope of the appended claims. 

Having thus described my invention, what I claim 
as new and desire to protect by Letters Patent is: 

1. An electrical connector comprising a ?rst insulating 
body, a leaf spring conductor contact mounted on said 
?rst insulating body for yielding from an unmated stable 
position to a mated stable position, said leaf spring con 
ductor contact being formed with a groove therein, a 
second insulating body received by said ?rst insulating 
body, and a conductor contact on said second insulating 
body for engaging said leaf spring conductor contact 
within the groove thereof to activate said leaf spring 
conductor contact for causing said leaf spring conductor 
contact to yield from said unmated stable position to 
said mated stable position and to contract the groove 
thereof to embrace said conductor contact on said sec 
ond insulating body. 

2. An electrical connector comprising a ?rst insulat 
ing body, a leaf spring conductor contact mounted on 
said ?rst insulating body for yielding from an unmated 
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stable position to a mated stable position, said leaf 
spring conductor contact being formed with a channel, 
a second insulating body engageable with said ?rst in 
sulating body, and a conductor contact on said second 
insulataing body insertable into said channel of said leaf 
spring conductor contact to activate said leaf spring 
conductor contact for causing said leaf spring conduc 
tor contact to yield from said unmated stable position 
to said mated stable position, said channel of said leaf 
spring conductor contact being constructed to contract 
and to embrace said conductor contact on said second 
insulating body as said leaf spring conductor contact 
yields from said unmated stable position to said mated 
stable position. 

3. An electrical connector comprising a socket insulat 
ing body, a leaf spring conductor contact mounted on 
said socket insulating body for yielding from an un 
‘mated stable position to a mated stable position, said 
‘leaf spring conductor contact being formed with a groove 
therein, a plug insulating body received by said socket 
insulating body, and a conductor contact on said plug 
insulating body, said conductor cont-act on said plug 
insulating body being formed with a depending mallet 
shaped Wall insertable into said groove of said leaf spring 
conductor contact to activate said leaf spring conductor 
contact for causing said leaf spring conductor contact 
to yield from said unmated stable position to said mated 
stable position, said groove of said leaf spring conduc 
tor being arranged to contract and to embrace said mallet 
shaped wall of said conductor contact of said plug in 
sulataing body as said leaf spring conductor yields from 
said unmated stable position to said mated stable posi 
tion. 

4. An electrical connector comprising a socket in 
sulating body having a pair of upright sections inter 
connected by a horizontal section to form a U con?gura 
tion, a leaf spring conductor contact mounted on said 
socket insulating body between said upright sections 
therefo, said leaf spring conductor contact being ar 
ranged to yield from an unmated stable position to a 
mated stable position, said leaf spring conductor contact 
being formed with an arcuate groove, a plug insulating 
body having a horizontal section with a depending verti 
cal section to form a T con?guration, said plug insulating 
body being arranged to be received by said socket in 
sulating body with the vertical section of said plug in 
sulating body disposed between said upright sections of 
said socket insulating body and with the horizontal 
section of said plug insulating body seating on the verti 
cal sections of said socket insulating body, and a con 
ductor contact on said plug insulating body, said con 
ductor contact on said plug insulating body being formed 
with an arcuate wall insertable into said groove of said 
leaf spring conductor contact to activate said leaf spring 
conductor contact for causing said leaf spring conduc 
tor contact to yield from said unmated stable position 
to said mated stable position, said groove of said leaf 
spring conductor contact being arranged to contract and 
to embrace said arcuate wall of said conductor contact 
on said plug insulating body as said leaf spring conduc 
tor contact yields from said unmated stable position to 
said mated stable position. 

5. An electrical connector comprising a socket in 
sulating body having a pair of upright sections inter 
connected by a horizontal section to form a U con?gura 
tion, a leaf spring conductor contact mounted on said 
socket insulating body between said upright sections 
thereof, said leaf spring conductor contact being arranged 
to be urged from an unmated stable position to a mated 
stable position, said leaf spring conductor contact being 
formed with a substantially semi-cylindrical receptacle, 
a plug insulating body having a horizontal section with a 

’ depending vertical section to form a T con?guration, 

75 said plug insulating body being arranged to be received 
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“by said socket insulating body with the vertical section‘ 
of,said plug insulating, body disposed between said up 
right sections of said socket insulating body‘ and with 
the horizontal section of said plug insulating body 
seating on the vertical sections of said socket insulating 
body, and a mallet-shaped conductor contact on said plug 
insulating body with theshandlejthereof received by the 
horizontal section of said plug insulating body and with 
the head thereof received by the vertical section of said 
plug insulating body, said head of said conductor con 
tact on said plug insulating body being 'insertable into 
said receptacle of said leaf spring conductor contact'tor 
activate said leaf spring conductor for causing said 
leaf spring conductor contact to yield from said un 
mated stable position‘ to said mated stable position, said 
receptacle of said leaf spring conductor'contact being 
arranged to contract and to embrace said head of said 
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conductor contactlon said‘ insulataing body as said leaf 
spring conductor yields from ‘said unmated stable position 
to said mated stable position. ' ' 
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