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ELECTRICAL CONNECTOR
Williamr S. Watts, Dearborn, Mich:, assignor: to
Aireraft-Marine Products Ine,, Harrisburs, Pa.;:
a:corporation of New Jersey-
Application September 2, 1944, Serial No. 552,523
(Cl, 2879—76)

7 €Claims:
1
This invention relates. to. connectors and par-
ticularly to readily disconnectible connectors of
the type having blades. pressed face-to-face with
blades of counterpart connectors.

In order that a.good. electrical connection may"

be made between electrical conductors by means.
of a connector of the so-called solderless, type,. it
is- important, first, that. the counterpart. termi-
nals. which together form. the. connector he of
highly conductive metal, such, for example,. as.
comparatively pure. coppet, and, secondly, that
the suxfaces, which ate.brought together to. com-
plete. the electrical connection be. also. of the
highly conductive metal and.engage over g rela--
tively large area.to.reduce as far as, possible any
resistance to. flow of current.through. the. con-
tact. - Various. connectors have: been designed
which. provide separable: connection. between
electrical: conductors. For the most part such
connectors make contact not directly with. each-
other but- through. an: intermediate conducting
member. One.object, of the present invention. is
to eliminate sueh; intermediate member and. thus
to. simaplify the: strueture and to reduce the con--
tact: resistance. In. copending applications, Se-
rial Numbers. 530,296, now Patent. No. 2,478,143,
and 530,317 of myself and of James C. Macy, re-

spectively, hoth filed April 10, 1944, are shown’

various. connectors. adapted to be. directly inter-

engaged with biades which lie in face-to-face .

contact and integral clips for holding the blades:
pressed.into such contact. With. all of such parts.
formed integrally. of the highly conductive metal,.
certain. important: advantages. are attained,. but
certain. limitations are imposed which may- be-
come important under special conditions. of: use..
TIt.is:an object of this invention to.overcome such:
limitations and thereby to.make this type of con-
nector more, generally applicable. to provide. good:
and secure electrical and mechanical connection.

It.is- well understood. that the metals most.-suit-
able, for effecting solderless. electrical. connecs-.
tions, because: of their high conduectivity, are
comparatively soft. and malleable. and. have. very.
limited. inherent resiliency. In connections. de-
scribed. in the copending. applications. abave re-
ferred to, this softness and liability to easy de~
formation is taken advantage of and is an im-
portant feature of the invention. When, how-
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ever, the connectors are to. be used in places gq

where they are subjected to stress which tends
seriously to deform or disconnect: such connec-~
tors when in yse, a special problem is encountered
which it is an object of the present invention to
solve.. o
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2 .

A general object of tlie present invention is to
provide an improved electrical connector capable
of repeated conmection and disconnection  with.
counterpart connectors. One feature of the in-
vention by which these objects are achieved is
that. the contact faces. of conductor terminals
are of softér metal maintained in good contact
with. each. other, by medns associated therewith.
formed: of 5 metal, metal alloy: or ofher material
which, is. more resiliént. than the metal of the.
engaging contact.faces..

The invention further aims so to construct the
counterpart. terminals of the connector thaf,
when. breught. into. conductive. engagement with.
each other and pressed into face-to-face con-
tact, these: counterpact, connectors will. be inter-
locked, preferably both against endwisé separd-
tion and against.sidewise.separation.. ‘

Another imporntant. feature of the. invention. is.
the arrangement. of the. resilient. contact main-
taining means. in such. relation, to the. coaperat-
ing parts.of the:counterpart terminals that, when
the counterpart terminals are brought inte. the
desired: conductive relation. te each.other; the.said
resilient. means will. automatically become, effec-
tive. to; maintain, them. in. such. relation.

Other objects and, importanst. features, of. the.
inventien: to; which refexence. has.not. specifically:
been made hereinabove will appeaxr hereinafter.
when. the; following description.-and; elaims are
considered: in. cannection. with. the accompanying:
drawings:

Although: in: these: drawings and. in. the follaw-
ing speeification: I. have shown a preferred. emr

. bodiment. of my invention:and:varieus alterna-

tives: and: modifications; thereof,. it. is- undersicod:
that. these. are noti intended. to; be-exhaustive: nor
limiting: of: the: invention, but, an: the- contrary,.
are given: with a.view: to-illustrating and explain--
ing: the: principles; of; the:invention;, amd theit e~
bodiment- for practical use;, in order that. ofhers.
skilled in: the: ant may- be: enabled: to- adapt; and:
modify: them:. in: mumerous. embodiments; and:
modifications,,; each. as; may be. best; adapted. to:
the:conditions:of any: particular use:.

Inthedrawings;.

Figure.: L is: oo perspective viewr of a. conductor:
terminal constituting: ane: of. the: counterpart. ele~
ments: of-& connector of the: knife: switch: type:
emhbodying thepresentinventions;:

Figure: 2 is: a. section: en- the: line: 22—2: of Fig-
ure'l; :

Figure: 3 is a view in side:elevation of another:
embodiment of theihvention;

Figure 4'is‘a:bottom view of the-same;



2,580,206 -

3

Figure 5 is a view in cross section faken on
line 5—05 of Figure 3;

Figure 6 is a view partly in longitudinal sec-
tion and partly in elevation of another embodi-
ment of the invention in which the resilient
means comprises a separate element;

Figure 7 is a sectlon on the line 7--1 of Fig-
ure 6;

Figure 8 is a view partly in perspective and
partly in section of a connection similar to that
of Figures 6 and 7, but with a different spring
member;

Figure 9 is a view in side elevatmn of an em-
bodiment of the invention in which a separate
resilient means is used in the form of a clip ar-
ranged to be sprung sidewise over the contacting
blades;

Figure 10 is a section on the line {0—i0 of
Figure 9;

Figure 11 is a section s1m11ar to Figure 10 but
showing a modification of the clip construction;

Figure 12 is another section similar to Figure
10 but showing a modification both of the clip
construction and of the overlapping terminal
construction;

Figure 13 is a side elevation of still another
embodiment of the invention in which the spring
clip is sprung sidewise over the overlapping ter-
minals, this embodiment showing the terminals
themselves so constructed that .they interlock
when maintained in conductive relation to each
other;

Figure 14 is a plan view of the overlapping ter-
minals shown in Figure 13 with the clip shown
in section;

Figure 15 is a section on the line {5—15 of °

Figure 14;

Figure 16 is still another modification of the
jinvention showing a different form of interlock
of the overlapping terminals; and

Figure 17 is a plan view of the overlapping

and interlocking terminals with the clip shown-

in section.

In the form of the invention shown in Figures
1 and 2, the resilient means of the present in-
vention is shown as applied to counterpart ter-
minals of the knife-disconnect type similar to
that disclosed in the copending application Se-
rial No. 530,296

As shown in Figures 1 and 2 of the drawings,
the clip part 2 of each of the counterpart ter-
minals is formed of a metal, metal alloy or other
material of considerably greater resiliency than
that of the highly conductive metal employed to
form the blade 4. Since the actual electrical
connection is made through the conftacting faces
of the counterpart blades 4 of the connectors, it
is not important that the clip 2 be of highly con-
ductive material and there is even advantage in
making it of an insulating material, for exam-
ple, cellulose ester, vinylidene polymer, etc. As
shown, the primary function of the clip 2 is to
hold the adjacent faces of the blades 4 in good
face-to-face contact over substantially their en-
tire face area and thus to reduce as far as pos-
sible the contact resistance between the. faces
and to give a strong frictional engagement be-
tween: the counterpart connectors such as will
hold them against accidental disengagement.

The clip 2 may.-be connected to-the blade 4
in any suitable manner, as, for example, bending
parts over, and embracing the blade 4, or by spot
welding thereto, or both. - To this end the blade

4 is provided in its lower. edge with a notch 6
having an inclined bottom 8 which forms an

acute angle with the face of the blade 4 remote
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from the main part of the clip 2 and thus forms
an undercut edge over which the lip i8 of the
clip 2 is bent to give secure engagement.

Cooperating notches 16 on the upper edge of
the blade 4 receive the portions {4 at opposite
ends of the clip. It will be obvious that when the
clip 2 has been secured upon the blade 4 in the
manner shown, it will be held firmly in position
and the free arm {8 thereof close to the blade 4
at 22, but with the edge 20 spaced from the edge
of the blade 4 a distance slightly more than the
thickness of the blade 4. The spacing at the
upper edge of the blade is slishtly less than the
thickness of the blade so that when a counter-
part blade is inserted under the clip, the latter
will press the counterpart blade throughout its
width into full face-to-face engagement with the
front face of the blade to which the clip is at-
tached.

As shown in Figure 2 the lower edge of the
clip 2 is bent outwardly as shown at 20 to facili-.
tate insertion of a blade 4 of the counterpart ter~
minal in the clip. If desired, latching means of
any of the types hereinafter described may be
provided to effect interlocking of the parts
against the angular movement necessary to dis-
connection.

The counterpart connectors may be provided
with any appropriate means 24 for connecting it
more or less permanently to one of the wires 25
or other members to be connected.

In Figures 3 to 5, inclusive, a connector is
shown with an integral clip 3 turned back from
the edge of the blade portion d4a with a spacing
therefrom at said edge equal to or only slightly
less than the thickness of the blade 4a and
sloping from said edge toward the opposite edge
of the blade, closer to the face of the blade, all
as set forth in my copendmg application, Serlal
No. 530,296.

The lower edge of the blade 4a is recessed at
6c to receive the bent over end 18¢ of a spring
clip 2a¢. As in the case described above and
shown in Figures 1 and 2, the clip 2a¢ may be
made of any spring material metallic or in-
sulating as desired. If it is desired to use an
insulating material it may be a thermoplastic or
thermosetting material molded in situ so as to
completely cover the external suriaces of the clip
3 and the back of the blade 4a in the area behind
the clip. If the clip 2¢ is of metal, the end {8a
is advantageously secured as by spot welding or
brazing, although that is not essential.

The main body of the clip 2a fits closely to
the clip & and the back of the blade 4a, but the
edge 28a is formed into a catch which, as best
shown in Figures 4 and 5, extends across the
mouth of the gap between clip 3 and blade 4a.
On its lower (external) edge the catch 20a is
sloped -away from the mouth of the gap both
vertically and longitudinally of the blade where-
by to cam the catch aside when a counterpart
blade is forced into said mouth. On its opposite
side the catch is formed approximately perpen-
dicular to the face of blade 4a, so that the edge
of the blade is held until the cateh 208e is manu-
ally pushed aside.

In the form of the invention shown in Figures

6 and 7, the counterpart terminals are not of
“the knife disconnect type but comprise simply

blades 4b, angular in section, and preferably
formed integral with the ferrules 24, each blade .
having between ifs ends a portion thereof

.. stamped inwardly to form a tongue 30 extending
5

across the apex of the dihedral angle and a recess
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32 where: the apex is thus ‘demtessed-; the: fongue
39. of one blade: £b. being adapted: to: be: received:

in the. recess: 3% of the. other blade, which- has.

been formed by the stamping of the tengue from

the angle apex. It will be seen that: this.engage-.

ment. of the tongue. 30.0f one: blade with. the
recess: 32 of the other blade: effects. a. locking of

these blades against lengthwise disengagement:so.

long as they arve- held in the face-~to-face rela-
tion as: shown. in Figures.6: and:T.

To. effect a. holding of the: blades; in ’che geod,
electrically: conductive. engagement: as shown: i

Figures 6 and-7, a. resilient. clip. 2. is: provided:

Such: a-¢lip.2b. may be-more-gr- less: permanently:

secured: to each counterpart connector-as in the
case-illustrated: in Figures 1 and: 2 or: it may: be

an element separate- from: either of the: counter-.

part blades, this clip being formed:-of a metal,
metal alley or-other material of suffieient resili-
ency- to-resist- permanent defoermation, but yield-
able to-direct transverse-pressure: to permit sepa--
ration: of the. counterpart connectors. As shown

in Figure 7, the clip-2b. is preferably: open: at one-

side-so that it may- either: be. sprung: into. position
laterally over the blades £b-after they-have been:
brought: into- the interlocking relation shown. in-

Figures 6 and 7, or it-may: be- slipped: over-one:

of the eounterpart terminals before- they are

brought inte- this relationship. and: then- slid
lengthwise- thereof into the- position shown in-
Figures- 6- and 7. In- either event the resiliency

of the clip- 2b- is sufficient to maintain the con-
tact faces of the- blades 4b in-good electrically
conductive engagement with: each- other:

As:shown in- Figure- 8, a-tube- of stiff resilient
insulating: material 2¢- replaces: the: clip- 2b. As

this tube is normalily of relatively flat elliptical
_cross-section in its-central portion, its tendency
to regain its original shape serves to press the
blades 4b together at the same time affording
complete insulation for the connection, as.more
particularly described and claimed. in a copend-
ing application, Serial Number- 562,975, filed
November 11, 1944, now abandoned. When the
tube is to be slipped over or removed from the
connection; it is compressed: on ifs major: axis
50 that-it is expanded on its minox axis..

It will be-seenr that-the blades -4h are not-only,
locked: against lengthwise displacement. or- dis-
connection by reason of the engagement of the
tongue 39 in one blade in the recess 32 of the
other blade but that, by reason of their angular
shapes, when the clip 2b or 2¢ is in the position
shown in Figures 6 to 8, they are interlocked
alsc against sidewise displacement or dis-
connection.

In the form of the invention shown in Figures
9 to 11, inclusive, the blades 44 of the counterpart
connectors are advantageously formed integral
with their ferrules 24 but are here shown as flat
blades presenting contact faces of relatively large
area, each blade being provided with an opening
48 therethrough, of generally rectangular shape,
adapied to register with a projecting portion of
the spring clip 2d when the parts are in the de-
sired overlapping relation for effecting the con-
nection between the electrical conductors 25 for
which they constitute the terminals. In this
form of the invention, to secure the desired in-
terlocking of the parts against lengthwise or
sidewise displacement or disconnection and, at
the samme time, to insure good electrical conduc-
tivity between the contact faces thereof, the
spring clip 2d is formed, as shown in Figure 10,
of a highly resilient metal, metal alloy or other

10;

15;

20

6 .
suitable. material, generally: U~shaped: i ¢rosse:
seetion with parallel pressure. arms, so that. it:
may-be slipped: laterally:over-and.clamp the.overs
lapping blades. Each of the arms, of the U are;

. in the example. illustrated, turned, as shown. at.

44, to.engage an outer face of one: of the blades:
4d and thus insure the pressing:of the inner faces:
of the blades into good electrically conduetive.
engagement with. each other. It. will be: seen

that the intwrned arms 4% of the clip 2d ex-

tend far enough so.that. when the clip. is: slipped:
over-the blades 4d.it will engage. the outer faces:
thereof throughout their width. The elip 2d:is
also- of sufficient: length: so- that it engages: the
outer faces of the blades 4d substantially through-
out their overlap:,

In order to. effect the. interlocking: of the: ter=

minals against lengthwise: or sidewise- displace-:
ment. or disconnection, each of. the inturned
arms: 84 of the. clip: is: provided with: & spring
tooth. 48 stamped: up from the material of the
arm in such manner that: when the: clip 2d is
slipped over the blades 4d sidewise these teeth 4§
will spring inte. the.cpenings 46. in. the two:blades;

5 the dimensions. of’ the-teeth 43: lengthwise: of the

blades being- substantially equal to, but siightly
iess: than; the lengthwise: dimension of the open-
ings. £ whereby the. teeth 4% serve nct only to.
prevent lengthwise displacement.of the-blades 4d:

o bub also to resist sidewise displacement thereof.

When the blades.are to be separated any direct
pulk or push is ineffective; but, due: to the. spae-
ing between: the back of the clip. 2d' and: the-edge
of the blades: 4d, the:blades can be swung to: an

5. angle, pushed toward' the clip; so.that the sleped

latch portions: 48 are depressed, then swung
further until it is freed from. the:clip.

In. the form of. the invention shown in Figure
11, the blade construction is substantially identi~

46, cal with that shown in Figures: 9 and: 16. bul the-

pas

Gy

(6]

means: for preventing: lengihwise and sidewise
displacement- of the blade has been modified!
somewhat. Instead: of the: stamped up: spring:
teeth 46 as showr in: Figure 10, tlie means foren~

_gaging the cpenings 48 of the kblades: and locking

the blades against lengthwise--and: sidewise: dis-
placement.comprise bosses 48e stamped up-cwvthe
arms: &de of clip-2e-and of substantially-the-outline-
of:the holes- 49 so- that when: sprung into-position:

i the holes 48:they: effect - the desired: retention of

the. blades sgainst lengthwise and: sidewise- dis-
placement. It will be seen that the edges of the
bosses 86e which engage the sides of the openings
40 are sufficiently rounded so that the clip may
readily be sprung into interlocking relation to the
blades &e and equally readily sprung out of such
interlocking relation.

In the form of the invention shown in Figure
12, the interlocking of the blades 4f there shown
against lengthwise and sidewise displacement is
effected by stamping each blade with a projec-
tion 387 on one face and a recess 32f on the other
face for cooperation respectively with recess 32f
or proiection 30f of the adjacent blade and then
providing a clip 27 having the inturned arms 84f
thereof so curved at 56 as to span the projection
38f while engaging the blade on both sides.

In the form of the invention shown in Figures
13 to 15, inclusive, the clip 2¢, as shown, com-
prises simply straight inturned arms 44y which
smoothly engage the smooth outer faces of the
blades 49 shown in this form of the invention,
the interlocking of these blades, when the con-
nector is assembled, being effected by upturned
ears 32g engaging the oblique shoulders 30g
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which connéct the neck portion 64 with the blade
portion 4g thereof, the neck portions 84 being
preferably integral with the ferrule 24g as well
as the blade 4g. It will be seen that, when these
blades are assembled in the relation shown in
Figures 13 to 15 and the spring clip 2¢ is sprung
into clamping relation thereto as shown in Figure
15, the ears 32¢g, engaging the oblique shoulders
389 on each of the enlarged blades 4¢g, will ef-
fectively prevent either relative lengthwise or
relative sidewise movement of the blades 4g. For
disconnection, the clip 2¢ is slipped off where-
upon the blades drop apart.

In the form of the invention shown in Figures
16 and 17, each of the blade portions 4n of the
counterpart terminals is provided with a pin or
stud 712 which is received in a transversely ex-

10

15

tending slot 78 of the other blade so that when -

the blades are brought into face-to-face contact
with each other they are locked against length-
wise displacement.
against the sides of the pins 12, this construction
also obviously resists angular displacement of the
blades 4h with respect to each other so long as
they are held in face-to-face contact. As shown
in Figure 16, the clip 2k, employed to maintain
the blade 4k in face-to-face contact in the form
of the invention shown in Figures 16 and 17, may
be like that shown in Figure 15.

I claim:

1. A connector comprising a contact blade of
highly conductive metal constructed and arranged
to be brought into overlapping engagement with
a counterpart connector with extensive face-to-
face contact, means for securing a counterpart
blade in pressed face-to-face contaet, and resil-
iently releasable interlocking means mounted on
said connector and adapted to lock the counter-
part connector against sliding withdrawal while
in face-to-face contact.

2. A connector according to claim 1 in which
the means for securing the counterpart blade in
pressed face-to-face contact comprises a clip of
a more highly resilient metal composition than
that of the blade.

3. A connector according to claim 1 in which
the means for securing the counterpart blade in
pressed face-to-face contact comprises a clip of
a more highly resilient metal composition than
that of the blade, secured to the blade and ex-
tending from one edge across its contact face.

Since the slot 14 fits closely.
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4, A connector according to c¢laim 1 in which
the means for securing the counterpart blade in
pressed face-to-face contact comprises a clip of
a more highly resilient metal composition than
that of the blade, secured to the blade and ex-
tending from one edge across its contact face,
and the interlocking means is a catch on the end
of said clip adapted to snap over and engage the
opposite edge of the counterpart terminal.

5. A connector comprising a blade member hav-
ing a face adapted to make a face-to-face contact,
means for connecting said blade member to a
conductor, means for holding the face of a coun-
terpart blade member pressed against said face
of said blade member, and releasable spring catch
means adapted to lock said blade member against
sliding disengagement when coupled to a counter-
part blade member. .

6. A connector comprising two portions, each
of said portions having a face section for posi-
tioning one against the other; interlocking means
1o prevent movement of the sections in the plane
of the respective faces; and gripping means for
preventing separation of the two sections in a
direction normal to the plane of their faces; said
gripping means being a U-shaped spring clasp
appiied to said portions in the plane of the faces.

7. A connector comprising two portions, each
of said portions having a face section for posi-
tioning one against the other, interlocking means
to prevent movement of the sections in the plane
of the respective faces, gripping means for pre-
venting separation of the two portions in a di- -
rection normal to the plane of their faces, and
said gripping means being movable with respect
to one of said portions and the plane of the faces.

WILLIAM S. WATTS.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
534,732 Titecomb . _____ Feb. 26, 1895
1,834,150 Goelj _—o________ Dec. 1, 1931
2,185,231  Sayder ...____.____ Jan. 2, 1940
2,218,220 Riehl o Oct. 15, 1940
2,416,335 MaCY oo Feb. 25, 1947



