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Our invention relates to electrical connectors and par-
ticularly io elecirical comneciors of the type which are
adapted to clamp a conductor or wire to a conductive flat
strap or bus bar.

In electrical devices of the type which include an in-
sulating base and conduciive parts supported on the in-
sulating base, there is often a need for electrical connec-
tors of the typs adapted to conmnect wires or cables to
flat strap members mounted on such insulating bases, both
at intermediate portions of such sirap members and at
projecting end portions.

The complexity and increasingly exacting requirements
of modern electrical devices have generally required
greater compaciness and increased electrical capacity of
such devices, both in terms of voltage and current. The
expense of providing suitable connectors of the tyve de-
scribed which are also adapted to contribute to such com-
paciness and increased capacity constitutes a significant
portion of the expense of such devices.

The requirements as tc compactness, and the conse-
quent limitations on space available are such that in many
cases electrical connectors cannot be mounted to such
conductive straps by conventiona! bolting means. In ad-
dition, it is often necessary or desirable in making opti-
mum use of available space that the direction of access
for such a conducior or wire to be connected by such a
connector be at some times in line with the longitudinal
direction of the strap and at cther times to be at right
angies to the iongitudinal direction of the strap,

Electrical connectors of the type adapted to conmect
electrical wires or fiexible conductors to flat conductive
straps, accerding to the prior ari, are generally restricted
to making consnections at a predetermined access direction.
In addition, such connectors ordinarily require the use
of mounting bolts to attach them to the conductive straps.
Ciher types of connectors suffer from the disadvantage of
relatively high cost as, for instance, being formed from a
tubular stock with side punching or drilling operations
necessary, or being cast, rather than being stamped and
fabricated from relatively inexpensive flat sirip metallic
stock. Also, such connectors often require separate fab-
ricating operations to provide a means for retaining them
in proper predetermined position on such strap or in-
sulating base and for preventing twisting about their
mounting.

It is an object of the present invention to provide an
electrical connector consiruction which may be mounted
selectively in one of two predetermined desired relations
on a conductive strap so that a wire or other conductor
may be connected thereto with the access direction in line
with the longitudinal direction of the strap or at right
angles thereto, selectively.

It is another object of the invention to provide an elec-
rical connector of the type described which may be fabri-
cated from flat strip metallic stock.

It is a further object of the invention to provide an
elecirical connector of this type which is adapted to
receive a flat metallic strap conduoctor therewithin to
clamp the wire or other conductor dirvectly against the
strap, whereby the connector body itself may be con-
strucied of relatively inexpensive metallic material such,
for instance, as steel.

It is another object of the invention to provide a con-
nector of the type described which includes a dowawardly
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extending integral projection portion which may be uti-
lized for positioning purposes.

In accordance with the invention in one form, an elec-
trical connector assembly is provided comprising a gener-
ally tubular clamping body having aligned openings in
its opposite side walls, extending to the bottom wall. The
connector is adapted to receive a flat conductive strap
member through the aligned openings in contact with the
bottom waill, and the conductor may therefore be as-
sembled onto such a conductive strap member selectively
in either of two predetermined positions which are dis-
placed mninety-degrees with respect to each other. In
accordance with another azpect of the invention, the con-
nector body is formed of a contintous sirip of metallic
material having its ends interlocked at one side of the
connector body.

The invention will be more fully understood from the
following detailed description, taken in conjuncticn with
the accompanying drawing, and its scope will be pointed
out in the appended claim,

FIGURE 1 is a perspective view of an electrical appara-
tus assembly embodying the invention;

FIGURE 2 is a perspective view of a portion of the
assembly of FIGURE 1;

FIGURE 3 is a fragmentary perspective view of a
portion of the insulating base of the assembly of FIG-
URE 1;

FIGURE 4 is a top plan view of a portion of the
assembly of FIGURE 1 showing a conductive strap with
two connector bodies mounted thereon, the latter being
shown in section;

FIGURE 5 is a top plan view of another portion of
the assembly of FIGURE 1 showing a conductive strap
with a connectior body mounted thereon, the latter being
shown in section;

FIGURE 6 is an end elevation view of a connector con-
structed in accordance with the invention shown in

lamped condition;

FIGURE 7 is an end elevation view of a modified form
of the invention;

FIGURE 8 is an end view of a second modified form
of the invention, and .

FIGURE 9 is a top plan view of the connector of
FIGURE 8.

In the drawings, the invention is shown as embodied
in electrical apparatus comprising an insulating base
portion 18 having an electrical fuse clip or fuse con-
nector 11 mounted thereon by suitable means such as
by rivet 12 and an electrically conductive strap member
13 also mounted on said base by means of screw i4.
The fuse clip member 11 has an integral laterally ex-
tending strap portion 15 and the conductive strap 13
has an integral extension 16.

For the purpose of making electrical connection be-
tween conductors such as wires or other flexible con-
ductors and the flat strap portions 15 and 16, in various
ways, I provide an electrical connector indicated gen-
erally at 17 and comprising a body portion 18§ formed
of a single continnous strip of flat metal stock bent inio
a generally rectangular tubular configuration with op-
posed side walls 184 and 185 and opposed top and bottom
walls 18¢ and 184, respectively. The opposed side walls
18a and 18) are provided with aligned rectangular aper-
tures 19 and 29 for a purpose to be described. The
aperture 20 has a contiguous portion 21 which is adapted
to receive the reduced end portion of the bottom wall
18d, the two parts being attached together by smitable
means such as by staking or swaging. This construc-
tion provides an extension portion 25 of the side wall
18b which projects below the general plane of the bottom
wall 184, and is used for positioning purposes, in a
manner to be described. It will be observed, that the
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end of the bottom wall 184 fills the opening portion 21
but does not enter into the opening 2§, Thus the rec-
tangular openings 19 and 20 extend to and are ter-
minated at one side by the bottom wall 184 of the body 18.

The bottom wall 38d of the connector body 38 is
provided with a generally central circular aperture 232,
which is preferably made contiguous with the opening
16 and the side wall 18a for the purpose of facilitating
the stamping and bending of the part. The opening 22
serves to admit a mounting bolt when the coennector is
mounted in certain instances.

The top wall 18¢ of the connector is providsd with a
circular aperture 23 which is preferably made slightly
larger in diameter than the distance bstween the inner
surfaces of the walls 184 and 18b. The openiag 23 is
tapped to receive a clamping screw, the threads being
continued in part in the intermediate side portions of
the side walls 18z and 18b to receive a clamping screw 24.

The connector body 18 is preferably formed and
dimensioned so that the apertures 18 and Z§ in their
longest. dimension are approximately equal to the inner
dimension between the side walls 18z and 18b. The
connector body 18 may, therefore, be mounted on a ¢on-
ducting strap of the proper width in either of two posi-
tions which are ninety-degrees rotated with respect to
each other, as indicated particularly at 174 and 175 in

- FIGURES 1 and 4. At 17q the connector is shown as-
sembled on the strap 16 with the strap 16 extending be-
tween and parallel to the side walls 18z and 18b. At
17b the connector is shown assembled on the strap 16
with the strap 16 extending through the apertures 19
and 20, in a direction perpendicular to the side walls
18z and 185.

In the assembly illustrated in the right-hand portion
of FIGURE 1, and in FIGURE 4, the connectors 17 are
first slid on to the extension 16 of the strap 13, and
the strap 13 is then fastened to the base 10 by means of
screw 14. When the strap 13 is thus mounted, the
extension 16 retains the connectors 17 in place, with the
projection 25 (see FIG. 2) of each of the connectors ex-
tending into correspondingly positioned recesses 26 and
27 in the insulating base 10. The strap 13 is preferably
supported on a raised boss portion 28 of the base 18 so
that the level of the strap 13 is such as to retain the
bottom walls 184 of each of the connectors 17 properly
in position on the general plane of the base 0. By
means of the engagement of the projection 25 of each
of the connectors in the recesses 26 and 27, the con-
nectors are securely retained in position and prevented
from sliding off of the extension 16, even when the
clamping screws 24 thereof are in retracted condition.
Following mounting of the connectors 17 in the manner
described, conductors 29 and 30 are inserted info the
connectors i7a and 17 respectively, and clamped di-
rectly to the extension 16 of the strap 3 by means of
the clamping screws 24.

1t will be observed that the conductor 2§ enters the
connector 17a in a direction parallel to the longitudinal
direction of the strap 13, while the conductor 3§ enters
the connector 17b at ninety-degrees to the longitudinal
direction of the strap I3. TIn many appliications of stch
electrical devices, it is desirable to be able to insert a
conductor in a predetermined direciion to connect it to
a strap, such direction depending on the general direc-
tion from which the conductor approaches. In the par-
ticular device illustrated, it is desirable that the com-
ductors 29 and 31, which approach from the direction

parallel from the longitudinal direction of the straps

15 and 16, respectively, be inserted in the connectors
in that direction. At the same time, it is desirable that
the conductor 38, which reépresents a ground conductor,
be connected from a direction at minety-degrees to the
longitudinal direction of the strap 16" ’ )
In the case of connector 17¢, the strap portion' 15 pro-

jects from the fuse clip: 13, beyond the insulating base
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18, and therefore it is not possible in this case to retain
the connector 17c on the strap 15 by means of the pro-
jection portion 25 entering a recess in the base €. In
order to retain the connector 17¢ on the sirap 15, there-
fore, the strap 15 is provided with a pair of notches 33,
see FiG. 5, which leave therebetween a projecting por-
tion 34 of the strap 35 which is received within the open-
ing 19 of the connector. The connecter 17c is assem-
bled on the strap 15 by tilting it slightly so that the strap
15 may enter and them turning it to an upright posi-
tion with the portion 34 projecting through the opening
19 in the side wall 184. When the fuse clip 11 and its
associated strap 135 are mounted on the insulating base,
such as by means of the rivet 12, the strap 15 retains
the connector 17¢ in contact with a short ledge or shelf
portion formed by the upper surface of a boss 35 of the
insulating base, which ledge prevents the connector from
dropping below the strap 15. The engagement of the pro-
jection 34 of the strap 15 in the opening 19 of the con-
nector prevents the connector 17¢ from sliding off of the
strap 15. The clamping screw 24 of the connector 17¢
is then used to clamp a conductor such as 31 directly to
the surface of the strap 15 inside the connector 17c.

in FIGURE 6 there is shown another means of retain-
ing a commector 37d on a conductive strap 36. In this
case the strap 36 is provided with a suitable tapped aper-
ture 37 and a conventional clamping screw 38 is inserted
from the bottom wall through the opening 22 in the bot-
tom wall 184 of the connector to clamp it to the strap 36.

It should be noted that the clamping screw 24 in-
cludes a clamping end portion which is generally flat but
which includes annular embossed rings 39 near its outer
periphery. With this construction, the clamping forces
exerted upon a conductor such as 31 in FIGURE 6 are
exerted relatively closely adjacent the side walls 184 and
185. This contributes largely to the ability of the con-
nector to exert high clamping forces on the bottom wall
184 without deforming either the conducting strap or the
bottom wall.

In the form of the invention shown in FIGURE 7, the
clamping screw 24’ is provided with a clamping member
49 which also assists in distributing the clamping force
to portions of the bottom wall closely adjacent the op-
posite side walls of the connector body. The clamping
shoe 48 is preferably rotatably attached to the clamping
screw 24 by an integral axial projection carried by the
clamping screw.

In the form of the invention disclosed in FIGURES 8§
and 9, the connector 17e is inverted in comparison to the
form of FIGURES 1-7. In other words, the bight por-
tion of the strip 4% forming the connector is utilized as the
bottom wall 48d, and apertures 43, 42 are provided in
the side walls 484, 48b adjacent the bight portion.

The ends of the strip forming the connector 17¢ are
interlocked as shown by passing a reduced end portion
of the side wall 46a through an opening in the top wall
48c. This particular interlocking arrangement makes it
possible to tap or cut threads into the aperture in the
top wall €0c and the side walls without the side walls
spreading. :

This form has the advantage that the interlocked con-
nection of the ends of the sirip 4¢ is essentially isolated
from the stresses cerated by clamping a conductor between
the clamping screw 43 and the bottom wall 484. Thus
in this form it is not necessary to rivet or “stake” the
end of the side 49a to retain it.

It will be observed that we have provided an electrical
conmector which is extremely simple and inexpensive to
fabricate but which is nevertheless extremely effective
and versatile. We have also disclosed certain novel com-
binations of such connector and electrical apparatus com-
prising an insulating base and conductive parts mounted
thereon.

Since many modifications of the invention may be
made, we therefore intend by the appeaded claim to cover
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all such modifications as fall within the true spirit and
scope of the invention.

What we claim as new and desire to secure by Leters
Patent of the United States is;

An electrical connector formed of a single continuous
strip of metal, said connector having opposed side walls
and opposed top and bottom walls, a tapped aperture in
said top wall, a clamping screw threadedly engaged in
said tapped aperture in said top wall for clamping a con-
ductor against said bottom wall, said opposed side walls
having a pair of aligned generally rectangular openings
therein extending to said bottom wall whereby said con-
nector is adapted to receive a flat conductive strap selec-
tively through said openings in said side walls in contact
with said bottom wall or between said side walls, one end
of said continuous strip extending through one of said
openings in said side walls, said one opening being dimen-
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sioned so as to be only partially filled by said one end, the
other end of said continuous strip including a portion
projecting below said bottom wall, providing a projection
suitable for retaining said connector on a supporting
base.
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