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The present invention relates to electrical 
connectors and more specifically to connectors 
for extremely low voltage circuits, for example, 
thermopile circuits. The requirements for such 
a connector are extremely rigid since the intro 
duction or losses of voltages of extremely small 
magnitude will cause a very high percentage of 
error. Such connections must contain a min 
imum of junctions to keep the contact losses as 
low as possible. The contact resistance between 
the materials used must be maintained at a 
minimum. The connections between these con 
tacts should not be affected by vibration or ten 
sion on the cables. The above requirements 
must be met in order that the losses within the 
connection will be maintained as low as possible. 
In order to minimize the introduction of spurious 
voltages to the circuit the connector must be 
shielded thermally, electrostatically and mag 
netically. The connector and all parts carrying 
current must be of material which matches the 
thermal characteristics of the associated con 
ductors in order not to introduce thermal pO 
tentials. The prior art shows various means 
of meeting one or two of the above requirements 
but no connection was available prior to the 
present invention meeting all of these require 
nents. 

It is the object of the present invention to 
produce a connector in which the losses and in 
troduction of extraneous voltages is minimized. 

It is a further object of this invention to make 
a connector which is thermally electrostatically 
and magnetically shielded. 

it is also an object of this invention to pro 
duce a connector that is cheap to produce, effi 
cient in operation and rugged in construction 
and fool-proof in use. 

It is a stili further object of this invention 
to produce a connector having concentric axially 
biased contact elements. 

Further objects of this invention will be ap 
parent in the specification, illustrated in the 
drawings and specifically pointed out in the 
claims. 

Referring to the figures: 
Figure 1 is a sectional view of the conductor 

as it is assembled with a parallel line cable. 
Figure 2 is an end view of Figure 1 showing 

the method of retaining the contacts in the plug 
section of the connector. 

Figure 3 is an exploded view showing the outer 
contact and the insulating member. 

Figure 4 is a view of the shorting cap used 
With the Connector, 
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Referring more specifically to Figure 1, the 

conductors from the thermopile or other source 
of voltage are shown as a cable consisting of 
wires 2 and 4 with rubber insulation B. This 
cable has an armor O soldered to a metallic 
spring 8 for securing said cable to the main 
casing of the plug f2. The set screw 4 pre 
vents the transmission of any tension from the 
cable to the connectors. This plug carries there 
in an insulator of phenolic material secured 
by set screw 6. 
Outer contact element 8 is secured to the in 

sulator 5 by a press fit therein and is electri 
cally connected to the wire 2. Insulator 2 is 

15 secured inside contact 8 by a press fit therein. 
Inner contact 22 is secured by a press fit in in 
Sulator 20 and is electrically connected to wire 
4. Another subassembly is contained in a shell 
24 which is adapted to be screwed into an in 
strument cabinet or panel by means of threads 
32 and is adapted to be secured to the plug 
2 by means of threads 30 in cap 26, said cap 

being secured to the plug 2 by snap ring 2. 
The shell 24 carries therein, secured by set screw 

25 42, an insulating member 34 which has openings 
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40 means of compression Spring 46. 
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therein for Securing outer contact 36 and inner 
contact 44. Outer contact 36 is slidably secured 
to the insulator and limited in travel by ears 
38 on the contact element. A compression 

30 spring 40 biases this element into contact with 
the element 8 when the connector is in the as 
sembled position. These ears also prevent the 
accidental disassembly of contact 36 when the 
plug is disconnected from the shell. 
The inner contact 44 is slidably secured in the 

insulator 34 by means of pin 50. This pin per 
forms the same function as the so-called ears 38 
on the contact 36. This inner contact 44 is biased 
in an axial direction against the contact 22 by 

An insulator 
48 is secured between the spring 46 and the con 
tact 44. This insulator 48 also acts as a support 
to prevent canting of contact 44 with a resulting 
short circuit between it and contact 36. 

Referring to Figure 2, the manner in which the 
ears 38 and the pin 50 restrain their respective 
contacts from excessive movement is shown. 
From the above description it is apparent that 

a connector is produced having butt contacts of 
50 uniform pressure which are not affected by ten 

sion on the cable and only slightly affected by 
vibration. It is also apparent that these contacts, 
being concentric, are free from such linkage of 
magnetic flux as would introduce currents there 

65 in. The insulating material and the plug. and 
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shell arrangement thermally and electrostatically 
shield the elements therein. 

Referring to Figure 4, the shorting cap 52 has 
screw threads 54 therein for engagement with 
threads on the shell 24 to attach this cap to the 
shell. An insulator 58 is retained in the cap by 
snap ring 58. This insulator may be of resient 
insulating material, for example, rubber, or of 
comparatively non-resilient material, without de 
parting from the scope of this invention. Secured 
to insulator 58 is a shorting cap 60 made from 
material of high electrical conductivity, prefer 
ably but not necessarily thesame material as con 
tacts 36 and 44. 

It is to be understood also that although the 
invention has been described with specific refer 
ence to a particular embodiment thereof, it is not 
to be so limited, since changes and alterations 
therein may be made which are within the full 
intended scope of this invention as defined by the 
appended claims. 

claim: 
i. A connector assembly adapted to mate with 

a second connector assembly to form a readily 
separable electrical connector, the first assembly 
including; an insulator, two concentric contact 
members slidable axially in Said insulator, each 
of said contact members having an outwardly 
facing contact surface normal to the common akis 
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4. 
of the contact members, means axially biasing 
each contact and urging its contacting surface in 
an outward axial direction with respect to said 
insulator, each contact member having a projec 
tion thereon engaging said insulator to hold it in 
assembly thereWith. 

2. A readily separable electrical connector hav 
ing a first connector assembly as claimed in claim 
1 and a mating assembly including; concentric 
electrical contact members connected to flexible 
electrical conductors and separated from each 
other by an insulating means. 
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