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This invention relates to electrical connectors

and the like, and to bonding blanks and multiple

blank strips adapted for making electrical con-

nections, leads, and other electrical circuit: de-
mces and to methods of application.

In the manufacture and application of -elec-
trical connectors it has been customary to form
a, connector tongue, pin or receptacle, or the like
by stamping and, adjacent to it and integral to
a  ferrule portion, closed into a cylinder, or In
open channel form with upturned ears, which
~can be crimped down onto the wire as a gripping
ferrule. These units follow one another in in-
tegral succession along the continuous strip, with
the ferrule portion of each (or in some few de-
signs the connector tongue, ete.) standing above
the adjacent portions thus giving a projecting
edge against which a pawl or other feeding de-
vice may engage for accurate feeding and posi-
tioning of the blanks in an applicator die.

Prior to this invention, there had also ‘been
used a connector strip in which the ferrule-form-

ing ears succeeded each other directly along the

sides of the strip. In such strip, gaps are punched
out between the successive ears to give such feed-
ing edges and to facilitate severance. Such a

strip is disclosed in the copending application of

Frank L. Pierce Serial No. 7,547 filed Febru-
ary 11, 1948.

The present 1mrentmn prowdes for an economy

of material and a simplification of the connector
strip, without loss of wutility. In its broader
aspect the invention is applicable to various kinds
of connectors, including particularly banding
connectors for connecting wires to other conduc-
tors: and in one specific aspect it relates par-
tlcularly to end contacts e. g., for use in lamp
sockets.

The present invention provides an 1mpr0ved
blank and connector strip from which such lamp
contact terminals can be made, to an improved
contact terminal for lamp sockets and other uses,
and to improved methods of cons‘truction and as-
sembly.

- In accordance with the invention, the terminals
can be fabricated from a flat strip of sheet metal,
all of which can be usefully incorporated into the
assembled terminals, thereby eliminating waste
material, simplifying the fabrication and assem-
bly, and reducing the cost of the terminals.
Moreover, provision is made so that the electric
connection can be at least in part completed di-
rectly between the wire, around which the ter-
minal is erimped, and an abutting contact sur-
face, so that good electrical contact can be made.
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In the preferred embodiment of the invention
a flat sheet of metal is formed, by bending and
cutting, into a channel-like continuous strip of
connectors adapted for use in automatic appli-:
cators in which they are assembled on a wire,
ete. and crimped. The channel-like terminal
strip is provided with a series of opposed regular=-
ly spaced transverse slits across the upwardly
extending sides of the channel, at least a part of
the sides adjacent the slits being bent outwardly
to form projecting lateral edges. In the case of
the end contact connector these bent out por-
tions are slit from the base and constitute op~
nosed fins spaced along the sides of the channel.

An individual terminal is assembled by severing.
the base of the strip between the opposed slits
leaving a structure having a short U-shaped
channel with the two opposed fins extending
outwardly in opposite directions from adjacent
ends of the two sides of the channel and a tongue
which ordinarily at the instant of severing still
projects beyond the fins in the plane of the
channel base, but is bent downward into approxi-

- mately co-planar relation with them, by the
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action of the applicator. Before or affer the sev-
ering, the wire conductor is placed in the channel
with one of its ends adjacent, or extending
slichtly beyond, the two fins; the terminal is then
crimped to the wire by curling the sides of the
channel inwardly over the wire and pressing
their edges, which preferably are sharpened,
end-wise down into or against the conductor.
At the same time the forwardly-extending tongue
may be bent down to form an additional fin In
the same plane as the first-mentioned fins. BY
the crimping operation, the sides of the channel
are hent inward bringing together the upper-
inside corners of the lateral fins so that, from an
end view, the assembled terminal has the appear-
ance of g block Y, formed by the three fins, with
the end of the wire conductor positioned at 1its
center. If desired this conductor can project
above the surfaces of the fins so as to make di-
rect contact with a lamp base or other conductive
member pressed against it. By utilizing such
direct contact it is unnecessary to get contact
between the connector and the conductor; it
may be applied to an insulated wire without
piercing the insulation. -

The terminal is secured firmly to the wire con-
ductor by the crimping operation, thus eliminat-
ing expensive soldering operations. The three
fins provide a relatively large contact area, in a
plane substantially perpendicular to the longi-
tudinal axis of the terminal, against which a re-
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movable pressure contact can be maintained, as
by the center contact of an electric lamp.

Accordingly, it is a specific object of this in-
vention to provide an improved terminal having
particular utility as the center contact in an
electric lamp socket, but which is also usefu] in
other applications where electric contact is to
be made by abutment of conducting surfaces. It
Is also an object to provide an improved ter-
minal strip from which such terminals can he
readily assembled. Still other aspects of the
invention relate to methods of making such strips
and terminals, and to apparatus and methods for
reducing the cost, improving the quality of the
electrical connection, and increasing the speed of
fabrication and assembly.

These and other aspects, objects. and advan-
tages of the invention will be in part pointed out
In and in part apparent from the following de-
scription considered in conjunction with the ac-
companying drawings, in which similar parts
bear similar reference numerals throughout the
several views:

Figure 1 is a perspective view of g strip of ter-
minals embodying the invention, and of g single
terminal blank severed therefrom:

Plgure 2 is a plan view of the connector strip
shown in Pigure 1:

- PFigure 3 is a sectional view taken along line
3—3 of Pigure 2:

Figure 4 is a sectional view taken along line
4—4 of Figure 3:

Figure 5 is a diagrammatic showing of g flat
strip of metal for fabricating the terminajl strip
of Figures 1, 2 and 3, with solid lines indicating
places where slits are to be made and the broken
lines Indicating lines of bending.

Figure 6 is an end view of a wire conductor
and a terminal assembled ready for crimping;

Figure 7 is an end view similar to Figure 6
showing the wire and terminal after crimping:

Figure 8 is an enlarged perspective view show-
Ing the assembled termingl:

Pigure 9 is a sectional view taken along line
9—3§ of Figure 8:

Figure 10 is a fragmentary sectional view in
perspective of an electric lamp socket showing

the terminal 12 forming the center contact for
the lamp base:

Figures 11, 12 and 13 show respectively in plan,
side elevation and end elevation another strip

of banding connectors embodying my broader
invention:

Plgure 14 shows in perspective such a con-

nector applied to a condenser for connecting a
lead to a circuit wire:

Flgures 15 and 16 show, in side elevation -and
Pblan, another embodiment of the invention:

Plgure 17 is a top plan view of g resistor coil

embodying the connectors of Figures 15 and 16;
and

Figure 18 is a cross section taken on line 18—(8§
of Figure 17.

As shown in Figures

1 to 4, a gsroup of termi-
nals, generally

indicated at 12, are arranged in
the form of a continuous strip, generally indi-

cated at (3, which comprises a bhase portion 4
having ears i6 extending unwardly at regularly
Spaced positions along opposite sides thereof.
The ears 16 are arranged in pairs so that each
of the ears on one side of the base {4 is posi-
tioned directly opposite an ear on the other side

of the base. The upper edges of the bars 16 ad-
vantageously

are swaged to form knife-like
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- Fligure 7).

70

- or the die may be rounded at its
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4
edges, as at (71, for reasons that will become ap-
parent later in the description.

A series of fins 18 are spaced along opposite
sides of the strip, each fin (8 extending outward-
Iy from and being supported by one of the ears
16, these fins also being positioned in pairs op-
posite one another along the terminal strip.

The ears 16 may he bent upwardly from the
base portion (4 so that they are approximately
perpendicular to the base, or they may form an
angle somewhat less than 90°, as shown in Fig-
ure 4. The outwardly extending fins 18 also can
be arranged perpendicularly to the plane of the
ears (6, or they may form an angle slightly less
than 90° therewith, as shown in Figure 2.

The assembly of a termingl (2, from the strip
13, with a wire, or an insulated conductor from
which the insulation has been removed near its
end, can be accomplished in a single operation by
automatic machinery, but will be described as a
series of separate steps in order to simplify the
explanation.

A terminal 12 is severed from the strip 13, as by
shearing along the line 22 of Figure 2. 'This
terminal comprises the base 14, the two upright
Spaced opposed ears 16, the two outwardly-ex-
tending fins 8, and 3 ITorwardly-extending
tongue 24 (see Figures 1 and 2) which is an ex-
tension of the base i4. The tongue 24 is then
bent downwardly substantially perpendicularly
to the base 14 so as to form an additional fin in
approximately the same plane as the two side fins
{8 (see Figure4).

This terminal 12 is assembled with an in-
sulated conductor, generally indicated at 26,
(Figures 6 to 9) having an inner stranded wire
conductor 28 and an outer insulating sheath 32
in the following manner: The wire 28 is exposed
for a short distance near the end of the con-
ductor by removing a portion of the insulation
sheath 32, and this exXposed portion of the wire
28 is placed in the channe] formed by the base
[4 and the ears 16 (see Figure 6) with the end

of the wire 28 flush with or extending slightly
beyond the fins 18 and 24.

The terminal 12 is crimped to the wire 28 by
means of a suitable die (not shown), for ex-
ample, generally similar to the one described in
an application of James C. Macy, Serial No.
717,842, filed December 23, 1946, or in the ap-
plication of Frank I.. Pierce, Serial No. 10,951,
filed February 26, 1948. By this means, the up-
per edges of the ears 16 are curved inwardly
over the wire 28 and driven downwardly together
between the strands of the wire, as shown in
Figures 5, 7, 8 and 9, to form the wire-engaging
ferrule 30. In some instances, the ears 18§ may
not penetrate the conductor, but be driven firmly
downwardly on top of the wire or curled out-
wardly to press the face of its cur] against the
surface of the wire conductor.

During the initial crimping movement of the
upper edges of the ears (6, the inner corners
of the fins I8 are forced together, so that the
three fins 18 and 24 appear as a block Y (see
Further downward movement of the
thin edges IT of the ears i@ may shear or tear
them from the adjacent fins I8 for a short dis-

tance near the upper edges of the ears {6, as
at 33 in PFigure 8 if the end of the die is sharp,

end to form
a groined arch in this area in accordance with
the copending application Serial No. 10,951, filed
February 26, 1948. For some applications it may
be desirable to avoid this shearing action by
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pre: cuttfng the” sheet-metal “§toek,. of by" posi-

tiofiing the” crlmp further” from the fing® Ia SO’
that’ the naturdl strétching of the nietal will’

prevent any sheariig action.
In. the assembled termingl the' ‘three: fins 18

and 24" form 4 relatwely large surface agamst"
which a pressure eléctrlcal ‘eontact ‘can ‘be made:

Moreover, the wirdé conductor itself can be al-
lowed: to extend at least flush with or slightly
beyond the plane of the three fins S0 that elec-
trical contact cafi be” completed directly from

the wire itself to the abutting. cqntaet hxnetnpﬁerﬁ
The 'small’ angle of fins 18~ from the’ plane

nefmal 1o 'the axis of the strip can be’uséd:to
give’ ‘this ‘efféct. If the wire is inserted: threugh
the  channel between sides” 16 until it: abuts a

stop beyond- the ends of the fins 18, it will: ‘thus

projéect beyend the bases of: said" ears:. When
theferrule:is erimped onto the wire both itahd
tha'wire aréd extruded axially: cdue-to radial coimn-
pression)  and this can be utilized to préss: the
fins 18 against-an abutment -to bring them into
Cco- plenar relation. If it IS desired to have the

project to-assure direct' con-

tact” the abutment -may He'recésséd at the point

where the wire projects at the completion of
the crimping operation.

Although a convenient sequence of steps In
the application of the connector to the wire is
given above, it is not an essential. The con-
nector can be crimped on to the wire before it
is severed from the strip and the tongue 24 can
be bent down before or after the crimping, to
illustrate but a few of the possible variations.

As pointed out above, the terminals can be
fabricated from flat sheets of metal without
punching out or wasting any of the metal.
example, Figure 5 shows how the connectors
of Figures 1-4 can be made from a stock metal
strip 34 by shearing along the L-shaped lines
36 (indicated by solid lines) and bending the
sides of the strip 34 upwardly along the broken
lines 27. The fins I8 are bent outwardly along
the broken lines 38.

Figure 10 shows the end of the terminal 12
mounted in an electric lamp socket 42 to form
the center contact thereof. The crimped fer-
rule 1§ is received in a hole in the insulating
washer 43: the exposed fins 18 and 24 engage
the face of the washer in position to make con-
tact with the center contact of the lamp, and the
terminal (2 is assembled with the wire 32 con-
necting the lamp into its circuit (not shown).

From the foregoing it will be observed that
the terminal embodying my invention is well
adapted for the attainment of the ends and ob-
jects hereinbefore set forth and to be economi-
cally manufactured since waste material is elimi-
nated and its fabrication is achieved by snnple
cutting and bending operations.

Although the termina] embodying the inven-
tion has been described as a center contact for
an electric lamp, it should be understood that
the invention is not necessarily limited to the
use of the terminal in any particular combina-
tion: but that many possible embodiments may
be made of the invention and many changes
from the embodiment set forth, without depart-
ing from the scope of the invention.

Examples of such other embodiments are

shown in Figures 11 to 18. That of Figures 11
to 14 consists of a simple strip metal bent to
channel form with the sides slit at regular in-
tervals and the resulting segments or side por-

tions 16a twisted to a skewed position, shown

Por
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in"Figure 1150 that the” opposlte edges i8a" are”
exposed for engagement by a" feeding. pa‘Wl or”
other mechanism for” preefse féeding and po-
SItlomng

This’ strlp 13a of Flgures 11-13 is particularly:
adapted for apphcatlen as’ banding ferrules:’
Thus in Figure 14 a’ ‘condenser 45 has a lead’
46" therefrom connected to a wiré 26a’ by the:

'crimped ferrule band 30a.

The eéxample  shown in Figures 15-18 can’ be
fed elther by a’ pawl, etc., engaging the notched"
edges 48 at the" tc:np of the epposate sides” 16b"
or'by a leterally engaging p&Wl or pawle etc., en-
gaging the pro;ectmg edgés (8b. In this case"

these edges are bent out just far enough to pro-

vide  sueh’ engagement The opposite slits " at
these edges I8b arée’ in this ecase carried part"'
wa‘y across the base (4b, as shown at 50, to-
facilitate the: ﬁnal severance of the mdnudual ?'.
connectors and: te mlmmlze any resultmg bufr
To' the same " end a reeess in the crimping’ dle“_‘
may reheve the pressure on the severed part at’
the end of base 14b as shown at 52 on Fig~

|_|H"|.

tion shown i. e, small resistors and coils for
electronic circuits, wherein a burr might cause
a rupture of the wire in the part of the coil which
should make contact. Such a resistor as shown
in Figures 17 and 18 consists of a fine wire 54
wound on a core 586 of insulating material tough
enough (i. e. resistant and advantageously some-
what resilient to deformation by compression) to
form a core against which the wire can be securely

- engaged by crimping of a ferrule 30b. The con-

tact between the wire coil 54 and the banding
ferrule occurs at the side edges 58. On top, as
shown in Figure 17, the edge recedes because of
the tapered ends produced by the notching of
the strip, while on the bottom the relieved area
92 avoids contact. The side edges are precisely
located by the feed and thus the effective length
of the coil is precisely predetermined.

As shown in Pigure 18, the two ears 16b of the
channel blank are bent over the top of the
resistor to close the ferrule, the one ear being
bent down flat and the other bheing curled down
over the wire 28b and the pigtail connection and
is compressed with inelastic cold forging of hoth
the ear 160 and the wire 28b to give a tight rigidly
held connection. The other ear lies substantially
flat over the top of the coil, being pressed against
it and locked by the other, curled end; and this
pressure in turn maintains a perfect contact with
the coil 54 and with the wire 28b.

Each of these examples, it will he observed, has
a. succession of connectors partially severed, by
shearing or otherwise slitting, at opposite sides
of a channel formed of a metal strip, but with-
out removing metal of the strip to space said con-
nectors. As shown each also has a portion of the
side bent to expose an edge which can be en-
gaged for feeding and/or positioning the con-
nectors successively with the crimping die.

I claim:

1, An integrally-formed strip composed of a
succession of integrally joined terminals for elec-
trical conductors and the like, together compris-
ino g channel-like strip having a continuous bhase
portion, a plurality of substantially identical and
contiguous side portions extending at an angle
from each side of said base, and each of said side
portions being severed from the corresponding
side portion of the next terminal and having at
least one of the severed edges displaced laterally
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from the next to provide a strip feeding surface

for said formed strip.

2. An electrical connector strip adapted to be
parted into individual connectors for use on elec-
trical conductors composed of a succession of
integrally joined terminals together comprising
& channel-like strip having a continuous base
portion, a plurality of substantially identical ang
contiguous side portions extending upwardly from
each side of said base and each of said side por-
tions being severed from the corresponding side
portion of the next terminal and having at least
one of the severed edges of said side portions dis-
placed outwardly from the next to provide a
strip feeding surface for said formed strip.

3. An integrally formed connector strip com-
posed of a succession of integrally joined con-
nectors adapted to be cut into individual con-
nectors for use on electrical conductors and the
like together comprising a channel-like strip hav-
ing a continuous base portion; a plurality of pairs
of laterally opposed side portions integrally ex-
tending upwardly from said base; said side por-
tions being substantially in edge to edge abut-

&1
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ment along their upwardly directed edges: and 25

8

at least two of said upwardly directed edges of
each pair of side portions being laterally displaced

from the next adjacent upwardly extending edge
portions.

4. A strip as defined in claim 2 wherein said
entire side portions are disposed at an angle to
the longitudinal axis of said strip.

| QUENTIN BERG.
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