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5 Claims.

This invention relates to electrical connectors,
and more particularly to devices for connecting
electrical units with test sets.

In testing electrical units, particularly after
they have been mounted upon their panels or
supporting frames in close proximity to one
another, frequently only small spaces are avail-
able in which connections may be made between
terminals and other parts of the units with test
sets which are to perform the final testing of the
units. Although there may exist such restric-
tions in the possibility of gaining access to the
terminals of the units, it is important that the
electrical connections made with the terminals
are accurate and dependable so that the test
performed upon the units may be efficient.

An object of the invention is to provide g cen-
nector which may be readily disposed in & lim-
ited space and which is adapted for an efficient
connection with an object such as a terminal,

With this and other objects in view, the in-
vention comprises a connector having a body of
conductive material with a projection having a
head portion formed integral therewith at an
offsef position and cooperating with a resilient
element to firmly hold an object, such as a ter-
minal, ‘when disposed therebetween.

Other objects and advantages will be appar-
ent from the following detailed description when

considered in conjunetion with the accompany- -

ing drawing, wherein

Fig. 1 is a side elevational view of the con-
nector;

Fig. 2 is a front elevational view of the con-
nector shown attached to a terminal and con-
nected with a chuck of a test set, and

Fig. 3 Is a side elevational view of the struc-
ture shown in'Fig. 2.

Referring now to the drawing, the connector
is composed of a body 10 of a suitable conductive
material, the body being cylindrical in Ccross-sec-
tion throughout the major portion of its length,
Adjacent the forward end of the body, a flat-
tened portion 14 is provided, the body adjacent
the forward end of the flat portion being e~
duced; as shown in Figs. 1 and 3, t0 a portion
indicated at (2 adjacent the center line of the
body. The body i0 at the portion 12, is bent
arcuately and has an integral projecting por-
tion 14 circular in cross-section with a diameter
approximately one-half the diameter of the
body. A head portion 15 of the button type,
that is cylindrica] in contour, is formed integral
with the portion 18 at an offset position. By
the term “offset position” it is meant that the
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centers of the head portion {5 and the projecting
portion {4 are out of alignment, it being appar-
ent that the projecting portion 14 is disposed ad-
Jacent the periphery of the head portion and
that the latter is several times larger in diameter
than the diameter of the projecting portion.

Attention is directed to the fact that the head
portion I§ has inner and outer surfaces 1§ and
f1 respectively which are parallel with each
other and are also parallel with the center line
of the body 0. Furthermore, the comparative
sizes of the head portion 5 and the projecting
bortion 14 leave but a small portion of the sur-
face 8 occupied by the projecting bortion, the
major portion of the surface (6 extending in-
wardly toward the opposite end. of the body 43
while other portions are positicned about the
adjacent integral portion.

A resilient element 18 is secured to the flat
portion [ of the body 12 by suitable means such
as welding or soldering, the forward free portion
of the element being enlarged and substantially
circular in contour as indicated at {9. The por-
tion 19 has its center disposed adjacent the
center of the head 15 and is provided with a slot
29 to receive the projecting portion 4. In other
words, the portion 19 straddles the portion 14,
the slot allowing free movement of the element
relative to the projection.

A cover 2i, of a suitable insulating material, is
disposed cn the body 10, covering the entire body
excepting the reduced end short of the head por-
tion 15 and the opposite end excepting a prede~
termined length of the hody, indicated at 22,
which. functions as a plug in electrical connec-
tion with a socket or chuek 24. In the present
llustration the socket is formed of an outer in-
sulating sleeve having a nrember 25 of conductive
material electrically connected to a eonductor 28
of a test set (not shown) and provided with re-
silient portions 27T to. grip the plug end 22.

At 30, a terminal is illustrated which may be
a terminal of an electrical unit to be tested. 'Thig
terminal is of the  conventional type employed
in relays and various other electrical units which
constitute part of equipment in the communica-
tion arts. The terminal is provided with an
aperture 31 in cne end thereof of a size adapted
to readily receive the head 15. As a matter of
fact, the head 15 has been formred to freely pass
through the aperture 3! of the standard ter-
minal for mechanical and electrical connection
of the connector with the terminal.

Upon considering the use and function of the
connector, attention is first directed to the fact
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that the views of the connector as shown in the
drawing, are many times its actual size. In actual
structure the connector is sufficiently small for
insertion between closely positioned units or parts
of units and the body 10 is formed of a material
sufficiently conductive for its electrical purpose
yet durable and rigid for the carrying out of the
mechanical connections with the various parts or
terminals. When it is desirable to make an elec-
trical connection with a terminal, the connector
may be moved in substantial alignment with the
terminal yet sufficiently to one side therecf to
position the head portion {5 at a preferred side
of the terminal, until the head portion has been
received in the aperture 31. The operator will be
informed of the location of the head porticn in
the aperture by the lateral movement of that end
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of the connector during the sliding of the head '

portion on the surface of the terminal. When the

head portion has been located in the aperture of
the terminal, lateral pressure may be applied to
the connector to move the head portion {86
through the aperture and compress the spring or
resilient element 18, which is normally in the pe-
siticn shown in Fig. 1, where its end is resting, if
desired, with suitable force against the inner sur-
face 18 of the head. Therefore, during the move-
ment of the head portion I5 through the aper-
ture 31, the resilient element I8 will be forced
inwardly. Then, by moving the connector longi-
tudinally in the direction of the arrow (Figs. 2
and 3, a portion of the terminal will be positioned
between the surface 16 of the head and the por-
tion 19 of the element 18. At this time attention

is directed to the relative positions of the surfaces .

of the terminal 36, the portion {9 and the surface
{6 of the head 15. All of these surfaces are par-
allel one with the other and the portion 19 and
the surface 16 are applying maximum surface
friction coupled with the holding force from the
element {8 to form, not only a positive and ac-
curate electrical connection between the connec-
tor and the terminal, but to form a positive me-
chanical connection against displacement of the

connector with the terminal during the testing of 45

the unit of which the terminal is a part. At, or
prior to, this connection with the terminal, the
socket 24 may be connected to the plug portion 22
cf the body 18. The insulated cover 2! serves an
important function in protecting the connector
against electrical connections with other parts
which may be disposed adjacent thereto or with
the hand of the operator should electrical cir-
cuits be completed through the terminal at the
time of the connection.

The connector may be removed readily from
the terminal by applying longitudinal movement
to the connector in g direction opposite the arrow
until the head portion 15 falls within the aperture
31, which action is readily noticeable through the
action of the resilient element 8,

Although the connector has been illustrated for
connection with a terminal having an aperture
therein, it -should ke understood that it may be
readily connected to other parts or to other types
of terminals, net having apertures.therein, by
passing the head portion 18 over an edge of such
a part or terminal to compress the element 18 so
that the surface 16 of the head portion may be
moved into registration with one surface of the
part or terminal, the opposite surface therecf
being engaged by the portion 19 of the resilient
element 8. The fact that the major portion of
the surface 15 as well as the portion {8 cooperate
in applying maximum holding force to the par}
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or terminal with which they engage, any action
tending to release the connector from the part
or terminal increasing this holding force due to
the edges of the part or terminal tends to dig into
the engaging surfaces. The increased frictional
force is eliminated when it is desired to remove
the conducior from the part or terminal by ap-
plying lateral pressure or movement to further
compress the element and remove the frictional
contact of the head from the part or terminal.

Although specific improvements of the inven-
tion have been shown and described it will be
understood that they are but illustrative and that
various modifications may be made therein with-
out departing from the scope and spirit of this
invention as defined by the appended claims.

What is claimed is:

1. A connector for forming electrical connec-
tion with a terminal of the flat surface type lo-
cated in a confined space and having an aperture
therein, the connector comprising a body includ-
ing an elongate handle portion and an integral
head portion adapted for lateral and then longi-
tudinal movement to move the head portion
through the said aperture from a given side of the
terminal and into engagement with the opposing
side thereof, and an element carried by the body
adapted to hold the head portion firmly against
the said opposing side.

2. A connector for forming electrical connec-
tion with a terminal of the flat surface type hav-
ing an aperture therein, the connector compris-
ing a body having a-handle portion, a laterally
prejecting portion disposed at one end of the han-
dle portion, a head portion for movement through
the aperture by lateral movement of the handle
portion from a given side of the terminal to the
opposing side thereof and formed integral with
the laterasl projecting portion at an off-center
portion of the head for movement into engage-
ment with the said opposing side by longitudinal
movement of the said handle portion, and an ele-
ment carried by the body adapted to hold the
head portion firmly against the said opposing side.

3. A connector for forming electrical connec-
tion with a terminal of the flat surface type hav-
ing an aperture therein and located in a confined
space, the connector comprising a body having an
elongate handle portion with a laterally project-
ing portion, a head portion for movement through
the aperture from a given side of the terminal to
the opposing side thereof and formed integral
with the lateral projecting portion parallel with
the body and at a position off-center the head
portion, an element carried by the body adapted
to hold the head portion firmly against the said
opposing side, and an insulating cover for the
handle portion.

4, A connector adapted.for electmcal connec-
tion with a terminal of the flat surface type hav-
ing an aperture therein, the connector comprising
an elongate body having a laterally projecting
portion, a head portion for movement through
the said aperture from a given side of the termi-
nal to the opposing side thereof and formed in-
integral with the lateral projecting portion par-
allel with the body and at a position off-center
the head portion, and a bifurcated resilient ele-
ment larger in general contour than the head,
carried by the body, straddling the laterally pro-
jecting portion and adapted to cooperate with the
head portion to firmly grip the terminal. '

5. /A connector for forming electrical connec-
tion between an electrical socket and a terminsl
of the flat surface type having an aperture there-
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in, the connector comprising an elongate body
having a laterally projecting portion at one end
thereof and a plug portion at the other end there-
of receivable in the electrical socket, a head por-
tion for movement through the aperture from a
given side of the terminal to the opposing side
thereof and formed integral with the lateral pro-
jecting portion parallel with the body and at a

position off-center the head portion, and a bifur-
cated resilient element larger in general contour
than the head, carried by the body, straddling
the laterally projecting portion and adapted to
cooperate with the head portion to firmly grip the
terminal,

WILLIAM B. HEFFNER.

WALTER WILLENBRUCH.




