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The present invention relates to a connector construc 
tion which is also adapted to function as a substitute for 
a relay, providing for automatic connection, disconnec 
tion or modi?cation of certain circuits in response to the 
disconnection or connection of other circuits from the 
connector. ' 

The present invention is here speci?cally embodied in 
that type of connector which is adapted to be used in con 
junction with a panel or the like which carries appropri 
ate circuitry, usually applied thereto by printed circuit 
techniques. Such a panel is provided with terminal por 
tions electrically connected to appropriate points in the 
circuitry carried thereby, the insertion of the panel into 
a connector housing causing engagement between the 
panel-carried terminal portions and selected contacts 
mounted in the connector housing. 

In accordance with the present invention the connector 
housing carries two sets of contacts one of which is ef 
fective when the panel is inserted into the housing to en 
gage the aforementioned panel-carried terminal portions. 
The other set of contacts are normally engaged, thus clos 
ing an electrical circuit therebetween. These contacts 
are so located in the connector housing that when the 
panel is inserted thereinto it will interpose itself between 
said terminals, thus breaking the circuit previously es 
tablished between them, or at any rate breaking the di 
rect electrical connection therebetween. Thus, when the 
various contacts of the connector housing are appropri 
ately electrically connected to external elements or cir 
cuitry, one set of circuits (external) will be rendered op 
erative when the panel is removed from the housing and 
another set of circuits, or altered circuits, (panel-car 
ried) will be rendered etfective when the panel is in 
serted into the housing. 
The mere act of insertion or removal of the panel 

from the housing, therefore, will perform substantially 
as has heretofore been performed by 

a relay or other switching instrumentality. By the use 
of the present invention the necessity for employing such 
a separate relay or switching instrumentality is entirely 
eliminated, resulting in an appreciable saving in cost, 
space and weight. Moreover, the switching carried out 
by the present invention is performed in a positive and 
foolproof manner, thus making for considerably greater 
reliability of operation and greatly minimizing mainte 
nance problems. I 

. While the two sets of contacts are here separately il 
lustrated and described, it is entirely within the scope of 
the present invention to have all or some of the contacts 
function in both senses. This is accomplished when the 
panel is provided with terminal portions which register 
with and engage the normally electrically engaging con 
tacts of the second set, the panel also carrying circuitry 
electrically connected between those terminal portions. 
In such a case when the panel is removed from the hous 
ing a direct electrical connection will be effected between 
each pair of contacts under discussion, and’ when the 
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panel is inserted into the housing that direct electrical 
connection will be broken and said circuitry carried by 
the panel will be electrically interposed between the con 
tacts in question. 
Where separate sets of contacts are provided, the hous 

ing carries insulating elements which extend between 
those portions of opposed contacts of said ?rst set which 
are adapted to make electrical connection only with ap 
propriate panel-carried terminal portions. In this way 
direct electrical connection between these contacts is posi 
tively prevented, and they will be electrically effective 
only when the panel is inserted into the housing. 
These housing-carried insulated elements may also 

function as keying devices to ensure that the panel can 
be inserted into the housing only when properly oriented 
relative thereto. To this end the panel is provided with 
apertures adapted to register with the insulating elements 
and into which those elements are adapted to be received. 
When the panel is inserted into the housing the appro 

priate contacts will ?rmly engage the panel-carried ter 
minal portions over an appreciable area, thus greatly 
reducing contact resistance and increasing the reliability 
of function of the device. To this end the contacts are 
at least in part resilient and are provided with reverse 
bends so as to function in a bellows-like manner and so 
as to have an appreciable range of movement, thus per 
mitting an appreciable degree of latitude in the dimen 
sions of the housing and of the panel. 
To the accomplishment of the above, and to such other 

objects as may hereinafter appear, the present invention 
relates to the connector construction as de?ned in the 
appended claims and as described in this speci?cation, 
taken. together with the accompanying drawings, in 
which: 

Fig. l is a bottom 
the present invention; 

Fig. 2 is a side elevational view thereof; 
Fig. 3 is a top plan view thereof; 
Fig._ 4 is a cross sectional view on an enlarged scale 

taken along the line 4——4 of Fig. 3; 
Fig. 5 is a cross sectional view on an enlarged scale 

taken along the line 5-—5 of Fig. 3; and 
Figs. 6 and 7 are views corresponding to Figs. 4 and 5 

respectively but with the panel inserted. 
The connector comprises ‘a housing generally desig 

nated 2 and formed of any suitable insulating material, 
usually a synthetic plastic material molded to shape and 
having appropriate electrical characteristics. The hous~ 
ing has opposed side walls 4 and 6 connected by a bot 
tom wall 8 so as to de?ne an open topped channel 10. 
Contact elements generally designated 12 and 12' are 
provided in the channel 10 and are resiliently active 
from one side Wall toward the other. These contact ele 
ments 12 and 12' are formed of conductive material and 
are so spaced along the length of the channel 10 as to 
register with various terminal portions 14 and 14' re 
spectively on a panel 16 adapted to he slid into the re 
cess 10 via the open top of that recess, the contacts 12 
and 12' having parts 18 and 18’ respectively which are 
adapted to engage with side surfaces of the panel 16 when 
the latter is inserted into the channel 10 in a manner 
hereinafter to be described. The housing 2 is provided 
with cars 20 having apertures 22 adapted to receive 
screws or the like, by means of which the housing 2 may 
be secured to any appropriate mounting structure. 
The contact elements 12 and 12' are arranged along 

the length of the channel 10 in opposed pairs, the contacts 
being positioned adjacent the side walls 4 or 6 of the 
housing and their parts 18 or 18’ extending inwardly from 
the side walls 4 and 6 across the width of the channel 10. 
Each of the contacts 12 or 12' are de?ned by a unitary 
strip of conductive resilient metal. Each comprises a ?rst 

plan view of one embodiment of 
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end'portion 24 or 24' positioned adjacent a side wall 4 
or 6, preferably received within a vertically extending slot 
26 on the inner side surface of the channel 11) and extend" 
ing downwardly and outwardly through apertures‘ 28 in 
the bottom wall 8 ‘of the housing to terminate in a down 
wardly projecting portion 30 or 30' having an aperture 32 
to which a lead is adapted to be connected. 

Referring now speci?cally to the contact elements 12, 
the upper end of the end portion 24 terminates in a reverse 
bend 34, an arm 36 extends down therefrom and is urged 
by the inherent resiliency of the material of which the 
contact element 12 is formed across the width of the chan 
nel 10, it terminates at its lower end in a reverse bend 38, 
and another leg 40 extends up from the reverse bend 38 
and terminates in a hook 42 the tip of which is received 
in a second recess 44 opening toward the top of the hous 
ing 2 and positioned to one side of the recess 10. 

Turning now speci?cally to the contact elements 12'. 
the upper ends of the end portions 34’ are provided with 
hooks 42’ which enter the housing recesses 44 andwhich 
terminate, in those recesses 44, in reverse bends 34' com~ 
municating with hooked portions 42a which lead to arms 
40’, those arms 4-0’ extending down into the recess 10 
and, by virtue of the inherent resiliency of the material of 
which the'contact elements 12’ are formed, being biased 
to extend across the width of the channel 10. The arms 
40’ terminate in bent tips 46 adapted, when the arms 40 
move in the direction to which they are biased as afore 
mentioned, to engage one another with a surface to sur 
face contact (see Fig. 5), thus making for reliable elec 
trical connection between arms 40’ of each pair of op 
posed contact elements 12’ and limiting the degree to 
which each of the arms 40' extend across the width of 
the channel 10. ' 
The arms 40 of the terminals 12 and the arms 40’ of 

the terminals 12' constitute the contact parts 18 adapted 
to engage the side surfaces of the panel 16, as may best 
be seen from Figs. 6 and 7. 

In the form here speci?cally disclosed only the contact 
elements 12' are adapted to engage one, another in opposed 
contact pairs and de?ne a direct electrical connection 
therebetween when the panel 16 is removed from the 
housing 2.‘ The contacts 12, in the embodiment here 
disclosed, are adapted in this disclosure only to engage 
the terminal portions 14 of the panel 16 when the latter 
is inserted into the channel 10, and no direct electrical 
connection between opposed pairs of contact elements 12 
is desired when the panel 16 is removed from the housing 
2. In order to ensure against this undesired electrical 
connection between opposed pairs of contact elements 
12 when the panel 16 is removed, the bottom wall 8 of 
the housing 2 is provided with integral insulating elements 
48 extending up therefrom at appropriate points along 
the length of the recess 10 corresponding to the location 
of the contact pairs 12 and interposed between the lower 
ends of the parts 18 of those contact elements 12, as may 
best be seen in Fig. 4. Hence, despite the resilient tend 
ency of the contact elements 12 to expand across the 
width of the recess 1th, engagement between opposed con 
tact elements 12 is positively prevented. The lower por 
tions of the parts 18 of the contact elements 12 may nor 
mally engage the outer surfaces of the insulating elements 
48, but will be prevented by the elements 4-8 from mov 
ing any closer toward one another, and the insulating 
characteristic of the elements 48 will effectively prevent 
the establishment of any direct electrical connection be 
tween the opposed contact elements 12. 
Thus when the panel 16 is removed from the housing 2, 

as shown in Figs. 4 and 5, opposed pairs of contact 
elements 12’ will be in engagement with one another and 
a circuit will be completed between them, whereas op 
posed pairs of contact elements 12 will be electrically 
separated and no circuit will be completed between them. 
When the panel 16 is slid into the housing through the 

open top of the recess 10, it will interpose itself between 
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the opposed pairs of contact elements 12 and 12’. In so 
doing the resilient material of the contact elements 12 will 
be deformed at least at the bends 34 and 38, those contact 
elements 12 thus collapsing laterally in a bellow-like man 
ner. The body of the panel 16 will also be interposed 
between the arms 40' and the tips 46 of the contact ele 
ments 12’, thus spreading the parts 18' of the contact 
elements 12’ and separating the previously engaged tips 
<56 thereof. Since the body of the panel 16 is formed of 
inesulating material, this will result in a breaking of the 
circuit previously established between the opposed pairs 
of contact elements 12, and at the same time a ?rm and 
reliable electrical connection will be established between 
the contact parts 18 and the panel-carried terminal por 
tions 14 which register therewith, that contact existing 
over a substantial area by reason of the linearity of the 
contact parts 18 and the bellows-like action of the contact 
elements 12. Hence a circuit will be completed between 
appropriate contact elements 12, that circuit including 
the circuitry carried by the panel 16 and electrically con 
nected between the terminal portions 14 engaged by the 
contact elements 12 under discussion. . 
As may best be seen from Fig. 6, the lower edge of 

panel 16 may be provided with apertures 50 located so 
as to register with the upwardly extending insulating ele 
ments 48 of the housing 2. Through proper arrangement 
of the various pairs of contact elements 12 and 12', the 
location of these insulating elements 48 may be made un 
symmetrical relative to the length of the recess 10, and 
hence the panel 16 will be able to be inserted fully into 
the housing 2 only when properly oriented relative there 
to, since it is only when that proper orientation is achieved 
that the apertures 50 in the lower edge of the panel 16 will 
register with the upwardly extending insulating elements 
48‘ 

It will be noted from Fig. 7 that the parts 18’ of the 
contact elements 12', like the parts 18 of the contact 
elements 12,‘ resiliently press against the side surfaces of 
the panels 16 over a substantial area. This is desirable 
even when electrical connection is not made thereby 
in order to retain the panel 16 in the housing 2 more 
?rmly and reliably. It is also desirable where, as may 
often be the case, and as is here speci?cally illustrated 
for purposes of exempli?cation, the panel 16 is pro 
vided with'terminal portions 14’ adapted to register with 
the contact elements 12’. This may be done where it is 
desired, upon insertion of the panel 16 and the housing 
2, to modify the circuit between opposed pairs of con 
tact elements 12’ by connecting panel-carried circuitry 
therebetween, instead of producing a complete discon 
nection of the external circuit to which the opposed con 
tact'elements 12’ are connected. In this situation, illus 
trated in Fig. 7, it will be noted that the same type of 
surface electrical connection between contact element 
parts 18’ and panel carried terminal portions 14' is e?ec~ 
tuated as was the case in connection with the termi 
nals 12. 

It will be understood from the above that the terminal 
portions 14' could be omitted from the panel 16, in which 
case the insertion of the panel 16 into the housing 2 will 
merely result in a complete disconnection between op 
posed contact elements 12'. 

It will further be understood that while two diiferent 
terminal constructions have been here disclosed for the 
contacts 12 and 12', either of the speci?cally disclosed 
constructions could be used for either or both of the con 
tact elements 12 and 12’, and that speci?cally di?erent 
contact element constructions could also be employed 
without departing from the broader aspects of the pres 
ent invention. 

While but a single embodiment of this invention has 
been here disclosed, many variations may be made in the 
design and structural details thereof, all within the spirit 
of the invention as de?ned in the following claims. 

I claim: I 
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-1. A, connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a housing having a re 
cess into which said body is adapted to be inserted, and 
a plurality of opposed contact pairs spaced along said 
recess between which said body is adapted to be inserted, 
the contacts of each pair comprising opposed parts at 
least one of which is resiliently urged across said recess 
so as to be normally engageable with the corresponding 
parts of their vopposing contacts, and insulating elements 
onsaid housing, extending between said resiliently urged 
parts of selected contact pairs and their opposed corre 
sponding parts, thereby preventing electrical connection 
therebetweeen, said parts of others of said contact pairs 
engaging across said recess to de?ne a direct electrical 
connection therebetween, the insertion of said body be 
tween said contact pairs thereby separating said opposed 
parts of the others of said contact pairs and breaking the 
direct electrical connection therebetween and, in combina 
tion therewith, an insulating body having apertures regis 
tering with said insulating elements and into which said 
elements are adapted to be received when said body is 
inserted into said recess, said insulating body having con 
ductive terminal portions thereon engaged by at least 
some of the contacts of said selected contact pairs when 
said body is inserted into said recess. 

2. A connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a housing having a re 
cess into which said body is adapted to be inserted, and 
a plurality of opposed contact pairs spaced along said 
recess between which said body is adapted to be inserted, 
the contacts of each pair comprising parts resiliently 
urged across said recess so as to be normally engageable 
with the corresponding parts of their opposing contacts, 
and insulating elements on said housing and extending 
between and engaged by said parts of selected contact 
pairs, thereby preventing electrical connection therebe 
tween, said parts of others of said contact pairs engaging 
across said recess to de?ne a direct electrical connection 
therebetween, the insertion of said body between said 
contact pairs thereby separating said parts of the others 
of said contact pairs and breaking the direct electrical 
connection therebetween, at least some of the contacts of 
said contact pairs comprising a portion extending along 
a wall of said recess and connected to said contact part 
by at least one reverse bend, at least said reverse bend 
being formed of resilient material, and in which said 
housing has a second recess adjacent said ?rst mentioned 
recess, both of said recesses opening in the same general 
direction, a portion of said contacts of said contact pairs 
being received within said second recess. 

3. A connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a housing having a re 
cess into which said body is adapted to be inserted, 
and a plurality of opposed contact pairs spaced along said 
recess between which said body is adapted to be inserted, 
the contacts of each pair comprising opposed parts at 
least one of which is resiliently urged across said recess 
so as to be normally engageable with the corresponding 
parts of their opposing contacts, and insulating elements 
on said housing, extending between said resiliently urged 
parts of selected contact pairs and their opposed corre 
sponding parts, and engaged by said one parts of said 
selected contact pairs, thereby preventing electrical con 
nection therebetween, said parts of others of said contact 
pairs engaging across said recess to de?ne a direct elec 
trical connection therebetween, the insertion of said body 
between said contact pairs thereby separating said op 
posed parts of the others of said contact pairs and break 
ing the direct electrical connection therebetween, at least 
some of said contacts comprising a portion extending 
along a wall of said recess and connected to said contact 
part by at least one reverse bend, at least said reverse 
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bend being formed of resilient material, and in which said 
housing has a second recess adjacent said ?rst mentioned 
recess, both of said recesses opening in the same general 
direction, said contacts further comprising a portion re~ 
ceived within said second recess. 

4. A connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a housing having a recess 
into which said body is adapted to be inserted, and a 
plurality of opposed contact pairs spaced along said recess 
between which said body is adapted to be inserted, the 
contacts of each pair comprising opposed parts at least 
one of which is resiliently urged across saidvrecess so as 
to be normally engageable with the corresponding parts 
of their opposing contacts, and insulating elements on 
said housing, extending between said resiliently urged 
parts of selected contact pairs and their opposed corre 
sponding parts, and engaged by said one parts of said‘ 
selected contact pairs, thereby preventing electrical con 
nection therebetween, said parts of others of said contact 
pairs engaging across said recess to de?ne a direct electri 
cal connection therebetween, the insertion of said body 
between said contact pairs thereby separating said op 
posed parts of the others of said contact pairs and break 
ing the direct electrical connection therebetween, the con 
tacts of said others of said contact pairs comprising a 
portion extending along a wall of said recess and connect 
ed to said contact part by at least one reverse bend, at 
least said reverse bend being formed of resilient material, 
and in which said housing has a second recess adjacent 
said ?rst mentioned recess, both of said recesses opening 
in the same general direction, a portion of said contacts 
of said others of said contact pairs being received within 
said second recess. 

5. A connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a housing having a re 
cess into which said body is adapted to be inserted, and a 
plurality of opposed contact pairs spaced along said re 
cess between which said body is adapted to be inserted, 
the contacts of each pair comprising opposed parts at 
least one of which is resiliently urged across said recess 
so as to be normally engageable with the corresponding 
parts of their opposing contacts, and insulating elements 
on said housing, extending between said resiliently urged 
parts of selected contact pairs and their opposed corre 
sponding parts, and engaged by said one parts of said 
selected contact pairs, thereby preventing electrical con 
nection therebetween, said parts of others of said contact 
pairs engaging across said recess to de?ne a direct elec 
trical connection therebetween, the insertion of said body 
between said contact pairs thereby separating said opposed 
parts of the others of said contact pairs and breaking 
the direct electrical connection therebetween, at least 
some of said contacts comprising a portion extending 
along a wall of said recess and connected to said contact 
part by at least one reverse bend, at least said reverse 
bend being formed of resilient material, and in which. said 
housing has a second recess adjacent said ?rst mentioned 
recess, said reverse bend being received within said sec 
ond recess. 

6. A connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a housing having a re 
cess into which said body is adapted to be inserted, and 
a plurality of opposed contact pairs spaced along said 
recess between which said body is adapted to be inserted, 
the contacts of each pair comprising opposed parts at 
least one of which is resiliently urged across said recess 
so as to be normally engageable with the corresponding 
parts of their opposing contacts, and insulating elements 
on said housing, extending between said resiliently urged 
parts of selected contact pairs and their opposed corre— 
sponding parts, and engaged by said one parts of said 



7 
selectedco'ntact pairs, thereby preventing electrical con 
nection therebetween, said parts of‘others of said contact 
pairs engaging across said recess to de?ne a direct e1ec~ 
t'rical connection therebetween, the insertion of said body 
between said contact pairs thereby separating said op 
posed parts of the others of said contact pairs and break 
ingthe-direct electrical connection therebetween, the con 
tacts of said others of said contact pairs comprising a 
portion extending along a wall of said recess and connect 
ed to said contact‘ part by at least one reverse bend, at 
‘least said reverse bend being formed of resilient mate 
rial, and in which said housing has a second recess adja 
cent said ?rst mentioned recess, said reverse bend being 
received within said second recess. 7 ‘ , 

~ 7. A connector adapted to receive a body having con 
ductive terminal portions thereon and to make electrical 
connection therewith comprising a ‘housing having a re 
cess into which said body is adapted to be inserted, and 
a plurality of opposed contact pairs spaced along said 
recess between which‘ said body is adapted to be inserted, 
the contacts’ of each pair comprising parts resiliently 
urged across said recess so as to be engageable with the 
corresponding parts of their opposing contacts, and insu~ 
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8 
and; engaged by said parts of selected contactr'palrs, 
thereby ‘preventing electrical connection therebetwee‘n; 
said parts of others of said contact- pairs engaging~across 
said recess to de?ne a direct electrical connection ‘there 
between, the insertion of said body between saicl'contact1 
pairs thereby separating-said parts of the others of said 
contact pairs and breaking'th'e direct"electrical connece 
tion therebetween, at least some of the contacts of said 
contact pairs comprising a portion extending along a wall 
ofsaid recess and connected to'said contact part by‘ at 
least one reversebend, at least said-reverse vbend being 
formed of resilient material, and in which ‘said housing 
has a second recess adjacent said ?rst mentioned recess, 
said reverse bend being received within said second recess. 
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