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[571 . ABSTRACT

The compression connector has a metal body with a
conductor-receiving recess opening outwardly laterally
of the body and defined by spaced side walls extending
endwise of the body. The outer edge of one of the side
walls carries a plurality of tabs which can be folded into

stacked face to face relation to each other, and, in the

stacked relation, can be swung into the recess through
the open side of the recess so as to close its open side
and provide a filler partially filling the recess around a
conductor disposed therein. The side walls and tabs can
be distorted into tight embracing relation to the con-
ductor by die crimping forces applied toward the base
of the recess. The tabs can be detached from the body,

selectively, so as to change the overall size of the filler

in an inverse relation to the cross section of the con-
ductor to be connected.

8 Claims, 6 Drawing Figures
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1 .
COMPRESSION CONNECTOR FOR ELECTRICAL
CONDUCTORS WITH TABS IN SERIES

BACKGROUND OF INVENTION

1. Field of Invention

Crimp connectors for bare electrical conductors.

2. Description of Prior Art

Compressible electrical connectors of the general
type herein described are well known in the art. For ex-
ample, in U.S. Pat. No. 2,707,775 to Hoffman et al., is-
sued May 3, 1955, there is shown an electrical connec-
tor for connecting a takeoff wire to a power line cable.
This connector has a body with conductor-receiving
recesses at its opposite edges. At one of the recesses the
"body is provided with a tab which can be bent manually
to hold the conductor in the recess temporarily until
the connector body has been gripped sufficiently to
- firmly embrace and grip the conductor. However, the
range of diameters of conductors which can be con-
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nected by such a connector of a given size is limited. If 20

the conductor is very small in diameter, it may not be
gripped sufficiently tightly by the crimped body. On the
other hand, if the conductor is large, the tab and con-
ductor may overfill the recess so that, when the body
is subjected to the crimping tool, it is overcrimped and
distorted and damaged thereby.

In the patent to Toedtman, U.S. Pat. No. 3,156,764,
issued Nov. 10, 1964, an attempt was made to increase
the range of sizes of conductors which could be accom-
modated in a connector of given size by providing lon-
gitudinal ribs on the wall of the recess. These ribs are
readily deformable so as to conform to the surface con-
tour of the conductor, as the body is crimped there-
about, without overstressing the body.

The patent to Eldridge, Jr., U.S. Pat No. 3,235,654,
issued Feb. 15, 1966, discloses a compression connec-
tor similar to that in Hoffman. In this patent, one arm
of each conductor-receiving recess is provided with a
tab more substantial than that shown in Hoffman and
such that it can partially fill the recess so that the body
can be crimped into firm embracing relationship with
a conductor of small diameter.

In my copending application, Ser. No. 273,468, filed
July 20, 1972, a connector of the same general charac-
ter as that herein contemplated is disclosed, but which
is designed to accommodate conductors throughout a
greater range of diameters than the earlier connectors.
This it accomplishes by the configuration of the cross
section ‘of the body so that the sizes of the conductors
themselves control the particular movement and dispo-
sition of the metal of the body and side walls of the re-
cesses during crimping of the connector so that the
walls firmly envelop the conductor which controls their
movement.

All of these prior structures function generally on thc
basis of controlled bending of the side walls of the con-
ductor-receiving recess into proper relation to the con-
ductor and remainder of the connector body.

- SUMMARY OF INVENTION

The present connector is one which is rendered
adaptable for a greater range of conductor diameters
by means of a plurality of recess closing and filling tabs
for each conductor-receiving recess. The tabs are inte-
gral with the body in such a manner, and are so ar-
ranged, that they can be folded into stacked face to
face relation in the recess. They are readily detachable
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so that one or more can be detached and removed for
changing the amount of recess filling material in an in-
verse relation to the diameter of the conductor to be
accommodated. In the case of a large diameter conduc-
tor, one tab is wrapped partially around the outer sur-
face of the conductor and acts as recess closure or
holder to constrain the conductor from radial move-
ment out of its associated recess. In the case of a
smaller conductor, the one tab and/or one or more ad-
ditional tabs serve as a recess filler so that the conduc-
tor is embraced to a greater extent circumferentially,
part of the filler passing between the conductor and the
base of the associated recess so as to center the con-
ductor and reduce the size of the recess upon crimping
the body within the allowable limits of distortion
thereof.

Various specific objects and advantages will become
apparent from the following description wherein refer-
ence is made to the drawing.

DESCRIPTION OF THE DRAWING

FIG. 1 is a diagrammatic perspective view of a com-
pressible connector embodying the principles of the
present invention, and connecting a pair of conductors;

FIG. 2 is an enlarged fragmentary perspective view of
the connector illustrated in FIG. 1, showing in more de-
tail the configuration of the connector in its original un-
used condition;

FIG. 3 is a cross section view of the connector illus-
trated in FIG. 2 with the lower portion in condition for
crimping onto a minimum size conductor and the upper
portion in condition for crimping onto a maximum size
conductor,;

FIG. 4 is a view similar to FIG. 3 showmg a connector
cnmped into connecting rclatlon to the conductors in-
dicated in FIG. 3;

FIG. § is a view similar to FIG. 3, showing the con-
nector in condition for crimping onto two intermediate
size conductors;

FIG. 6 is a view similar to FIG. § showmg the connec-
tor crimped into connecting position relative to the
conductors shown in FIG. 5.’ ‘

Referring to the drawing, the compressible connec-
tor, indicated generally at 1, is shown in FIG. 1 as con-
necting two conductors C, and C,. As described in my
above identified copending application, the connector
1 comprises a metal body 2 of the proper compressibil-
ity and cold flowability to form, when crimped under
proper pressure, an effective mechanical connection
and an ample electrical connection between the body
and conductors connected thereby. The metal may be
that commonly employed in crimp type connectors and
which distorts and cold-flows properly without fracture
or undue thinning within the conventional ranges of
crimping pressures employed. As illustrative, the mate-
rial may be ECO aluminum having a hardness of RH
equal to or less than 20, though other materials may
be employed, depending upon the particular field of
use.

The body 2 is provided at its opposite lateral edges

 with conductor receiving recesses 3 which open out-
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wardly edgewise of the body and extend in parallel rela-
tion to each other endwise thereof. The sides of each
recess 3 are defined by two arms or side wall portions
4 and 5§ which are integral with the body and which can
be distorted inwardly toward each other and toward the
midportion of the body by suitable crimping pressure
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applied in a direction normal to the bottoms of the re-
cess 3 by suitable hand or power operated crimping
dies.

At least one of the arms, such for example as the arm
4, is provided with a tab 7 which is preferably curvilin-
ear on its inner face so as to engage, in somewhat con-
forming relationship, the outer periphery of the maxi-
mum size cable to be gripped in its associated recess.
The tab 7 is hingedly connected to the outer edge of the
arm 4 so that it can easily be swung inwardly into the
open side of its associated recess and toward the mid-
portion of the body 2 to close the recess 3. Preferably,
the tab 7 is of such width edgewise of the body 2 and
so shaped that its outer edge, indicated at 8, upon
swinging of the tab 7 inwardly into closing relation to
its recess 3, passes along the inside of the arm 5 and is
guided thereby into firm contact and partially embrac-
ing relationship to a maximum size conductor in the re-
cess. In such an instance, the tab 7 forms a closure for
the open side of the recess 3 and to some extent a filler.
In the case of a smaller diameter conductor, the tab 7
continues farther into the recess 3, its edge 8 following
along the inner surface of the arm 5 until it embraces
the conductor to a greater circumferential extent and
thereby serves as a partial filler for the recess to the ex-
tent necessary to cause the smaller conductor to be
firmly embraced about its circumference and centered
in the recess by the coaction of the arms 4 and S and
the tab 7.

In order to assure the proper swinging of each tab 7
into closing relation into the open side of its associated
recess 3 under pressure of the crimping dies, the body
2 is provided with grooves 9. The grooves 9 extend lon-
gitudinally of the body parallel to each other and to the
axis of the recesses 3 and are positioned one at the base
of each tab 7 and the outer edge of the associated arm
4. Each groove 9 is of sufficient depth so that a con-
necting portion or web 1@ is provided between the arm
and tab. The web is readily bendable and provides a
hinge. It may be about two-fifths of the thickness of the
outer edge of the arm 4 or the inner edge of the tab 7.
Preferably, each groove is arranged so that, in the cross
section of the body 2, its inner side wall is directly op-
posite the outer edge of the complementary arm 5.

The webs 10 thus provide hinge connections of the
tabs 7, respectively, to the body.

In order to obtain the proper coordination of the
movements of the different parts of the body when they

are crimped and compressed and collapsed about a.

conductor within the range of the connector, regardless
of whether the connector is of large or small size, suit-
able voids are provided in the body in a preselected re-
lation to the base of each recess 3. Since the relation
of the recesses to their associated voids is the same,
only one recess and its voids is described in detail
herein.

In the form illustrated in FIG. 2, the void of each re-
cess 3 is not only close to the bottom of the recess, but
opens into the bottom of the recess. Preferably each
void comprises two slots 11 which have a common
open side or opening 12 into the bottom of the recess
3 at the midportion of the cross section of the recess.
The slots 21 diverge from each other in a direction
away from their common opening in the base of the re-
cess and toward the midportion of the body 2. Thus a
peak 13 is provided at the intersection of their adjacent

4

relative to, the opening 12 and exposed thereby. The

" central plane of each slot 11, extending from its open
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side walls, the peak 13 being aligned with, and centered

side through the midportion of its bottom wall, inter-
sects the face of the body 2 toward which it slopes at
or close to the lateral midportion of that face.

The structure thus far described is illustrated and de-
scribed in my above copending application, and is one
which can accommodate conductors throughout a wide
range of sizes, and the manner of functioning is therein
fully set forth.

The die travel of the compression or crimping tools
used for connecting conductors is usually quite limited
and fixed for a particular range of connector sizes.
Generally, for a given size connector for general use,
both recesses are of the same size. As a result, if a very
small conductor is to be connected to a very large one,
excess recess filler material over that required in the
case of the large size conductor must be provided in the
case of the small size conductor.

Under these circumstances, to extend the range of
conductor diameters that can be connected by a con-
nector of given size beyond the range that can be con-
nected by the connector of my pending application, a
plurality of tabs are provided for each recess, for clos-
ing and filling the recess to a greater or less degree, se-
lectively in inverse relation to the diameter of the con-
ductor to be accommodated. This eliminates crushing,
thinning, and reduction of the cross sectional area of
the connector, and resulting weakening of its structure.
Instead of each single tab 7, tabs in addition thereto
may be provided. For example, three tabs are shown
for each recess 3, these being the tab 7, and additional
tabs 14 and 15, respectively. One or several additional
tabs may be used, depending upon the range of conduc-
tor sizes to be accommodated.

In the form illustrated, the tab 7 is the basal tab which
is connected directly to the arm 4 and which supports
the additional tabs 14 and 185, thus connecting them to
the body. In this form, the tabs 7, 14 and 15 extend
endwise of the body and are arranged side by side in
parallel relation in a row which itself extends trans-
versely of the length of the body 2. The tabs 7, 14 and
15 are hingedly connected in series at their respective
adjacent edges in this edge by edge relation by hinges
which are provided by thin, integral webs of the metal
16 and 17, provided by notches 18 and 19 in the tabs.
Thus the body and tabs provide an integral structure.

Since all or less tabs may be used for closing and fili-
ing an associated recess, depending on conductor size,
the webs 16 and 17 are made very thin relative to the
thickness of the tabs. They are sufficiently stiff to hold
the tabs normally in the extended positions, illustrated
in FIG. 2, respectively, but are readily bendable by
hand for disposing the tabs in proper initial relation in
the recess, in overlying relation to the conductor, for
initiation of the crimping operation. Further, because
the tab 7 may be used alone or with one and/or both of
the additional tabs 14 and 15, the webs are made suffi-
ciently thin so that they can be torn or severed readily
by forces applied manuaily, and thereby render the tab
14, or the tabs 14 and 15, detachable readily when orie
or both are to be eliminated so as to decrease the vol-
ume of tab metal to be used for closing and filling the
recess 3 during crimping of the connector about larger
size conductors.

The tabs are arranged so that they can be folded
about the hinge connections afforded by the webs into
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face to face stacked relation to each other. They are

preferably concavo-convex in cross section so that they
can nest in each other, the convex face of the tab 14 en-
gaging the inner concave face of the basal tab 7, and
the convex face of the tab 15 engaging the concave
face of the tab 14.

Knowing the size of conductor to be connected, the
proper number of tabs to use becomes readily apparent
and the tabs of those selected are then swung about
their hinge axes, respectively, in the directions of the
arrows shown in FIG. 2, to stack the required number,
if any, against the inner concave face of the tab 7.

For example, in FIG. 3, a maximum size conductor
C, and a minimum size conductor C, are to be con-
nected, the maximum size conductor being in the top
recess and the minimum size conductor in the bottom
recess. The larger conductor C, fills a large portion of
the cross section of the upper recess and very little tab
metal is required to close the open side of the recess
and provide filling material. Accordingly, both tabs 14
and 15 are detached and only the basal tab 7 is used.
It may start from the position illustrated in FIG. 3 or it
can be swung into slightly overhanging relation to the
recess preparatory to crimping. For the smaller con-
ductor C,, all three tabs 7, 14 and 15 are used. They are
swung initially into the stacked relation, as illustrated
in FIG. 3, the tab 15 being disposed innermost for en-
gaging the conductor C,, and the tab 14 being disposed
in stacked relation between the tabs 7 and 15. In this
condition, the connector is crimped by the proper
pow'er tool to dispose the tabs in the position illustrated
in FIG. 4 and with the distortion of the body being
within the permissible limits.

Referring next to FIGS. § and 6, two intermediate
size conductors are to be connected. In such case, the
tab 15 of each recess 3 is detached and removed, the
associated tabs 7 and 14 only being used. The tab 14
is folded or swung about its web hinge into stacked face
to face relation with the tab 7, and the two are then
swung into the recess 3. In this condition, with conduc-
tors-in the two recesses 3, respectively, the body 2 is
crimped, to form the connection illustrated in FIG. 6.

It is apparent that the number of tabs that can be pro-
vided for each recess is dependent upon the precision
of proportioning of filler material and conductor, the
centering desired, the strength and crimping qualities

"of the metal of the body 2. Three tabs for each recess
are satisfactory, for-most connections.

The manner in which the tab material and body co-
operate in firmly embracing and centering the conduc-
tor is fully disclosed in my above identified copending
application.

By the simple provision of multiple selectively de-
tachable tabs for each recess, the range of sizes of con-
ductors that can be connected by a given size or model
of connector is greatly increased, and the dangers of
overstressing of the body and tabs during crimping are
greatly reduced.

Having thus described my invention, I claim:

1. A compression connector comprising:

an elongated compressible metal body having at one

of its lateral edges a pair of spaced arms providing
a conductor-receiving recess which extends length-
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6

wise of, and opens outwardly edgewise of, the
body;

and metal tab means hingedly connected to the outer

edge of one of said arms and supported normally in
an open position relative to the recess and such
that a conductor can be moved transversely of its
length past the tab means into the recess, and the
tab means can be swung inwardly into the recess
into a recess-closing and filling position overlying
the conductor when the body is subjected to a
crimping force applied to the tab means and arms
in a direction generally toward the bottom of the
recess;

characterized in that:

said tab means include a plurality of individual
tabs, each extending endwise of the body; and

hinge means connect the tabs to the body so that
the tabs can be swung about parallel axes into
stacked relation to each other and into the recess
in said stacked relation; and

said hinge means for each tab are readily destructi-
ble so that selected tabs can be detached and re-
moved for reducing the amount of tab material
disposed in the recess.

2. The connector according to claim 1 wherein the
tabs are concavo-convex in cross section and con-
toured so that they are in nested relation when in said
stacked relation.

3. The connector according to claim 1- wherem said
tabs are arranged in edge to edge series relation in a
row extending transversely of their length;

the hinge means include hinges between the adjacent

edges of adjacent ones of the tabs and about which
the tabs can be swung into said stackcd relation to
each other; and

the tab at one end of the row is a basal tab and is

hingedly connected to said outer edge of said one
of the arms and provides the hinge connection of
said tab means to said one of the arms.

4. The connector according to claim 3 wherein the
tab adjacent to the basal tab is of less width than the
basal tab.

5. The connector according to claim 3 wherein said
tabs are concavo-convex in cross section, respectively,
and, in said stacked relation, said basal tab in closing
position relative to the recess has its concavo-side posi-
tioned to face the base of the recess; the next adjacent
tab has its convex face facing the concave face of the
basal tab, and the next successive tab in the series has
its convex face facing the concave face of said next ad-
jacent tab. .

6. The connector according to claim 3 wherein each
successive tab of the series, beginning with the tab con-
nected to said basal tab, is less in width than its prede-
Cessor.

7. The structure according to claim 6 wherein the se-
ries comprises three tabs and the intermediate tab is
thicker than each of the other tabs.

8. The connector according to claim 1 wherein the
hinge means are webs of metal integral with the tabs
and of less thickness than their associated tabs, respec-
tively. '
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