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This mvent}nn relates to connectors and par-
ticularly to connectors of the knife disconnect
type adapted for connecting electrical conductors,
that is, connectors which are adapted to inter-
engage with counterpart terminals by insertion
of a blade portion between two parts which engage
it with resilient face-to-face contact.

Connectors 'of the general type to which this
invention is directed are disclosed and claimed
in the co-pénding application of William S, Waitts,
Serial No. 530,296, filed April 10, 1944. In one

- type of c¢onnector particularly claimed in said’

copending-application, the counterpart terminals
have each one clip extending from a lateral edge
near one end and a blade portion between the
clip and a ferrule or other portion for attaching
the connector to one of the members which are
‘tobe connected. In use the portion of the blade
between the clip and the attaching portion is

inserted between the clip and adjacent face of

the blade. The counterpart connectors of this
type are engaged or disengaged only when at an
angle to each other and are locked when brought
into alignment. Thus the connection is readily
secured against separation by fitting a sheath
over the connection which ' restrains angular
movement of the counterpart connectors. In
some cases, when it is desired to omit such sheath
and special conditions are encountered which
may tend to produce angular movement, it is de-
sirable to have a connector which locks itself
against accidental disconnection.

It is an object of the present invention, there-
fore, to provide a connector of the knife dis-
connect type in which provision is made in the
connector itself not only against accidental sep-
aration of the terminals by either lengthwise
pull or lengthwise thrust but also against separa-
tion by angular movement of the parts. To this
end the invention contemplates the provision
of means slidable along the blade portion but
limiting relative lateral movement of the blades
in the connected relation.
means, the invention contemplates clips at op-
posite edges of the blade of each connector; at
least one of the clips extending back over the

face of the blade member which carries the
clip and spaced from it less than the thickness

of the blade which is to enter between them,
whereby such- blade is engaged under pressure
in face-to-face contact. Both clips extend up
from the edges of the blade so that they tend
to prevent relative angular movements of the
contacting blades in either direction.

In one specific form of the invention it is an

Especially as such

(CL 287—176) ™~
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object to provide a connector of the knife dis-
connect type in which each of the blades of the

counterpart,_ terminals has two clips exfending .

z2k over the blade from opposite edges so that

5 each blade is pressed at both edges against the
blade of a counterpart connector.

Another important. object, in one specific form

. of the invention, is the provision of a stop located
- between the lateral edges of each blade and over
10 which the counterpart blade is deflected with
.resilient deformation during the connecting and
dlscOnnecting movements thereof and which block
accidental lengthwise dlsengagement when the
‘switches are in their closed condition.

Other objects and important features of the
invention, to which reference has not specifically
been made hereinabove, will appear hereinafter
when the following description and claims are
considered in connection with the accompanying
drawings.

Although in this specification and the accom-
panying drawings I am showing and describing
- a particular. example and various modifications
thereof, it should be understood that these are
not intended to be exhaustive or limiting of the
invention, but on the contrary are chosen and
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presented for purposes of illustration and in or-~

der to explain the principles of the invention and
the practical employment of those principles in
30
to so fully instruct others skilled in this art that
they will be enabled readily to. modify and to
select and substitute alternatives, each as may
be best suited to the particular conditions of any
given application or use.

In the drawmgs, ‘

'Figure 1 is a plan view of & connector embody-
ing the present invention, the connector being
shown in its closed condition and with conductors
connected to the counterpart’ termmals,

Figure 2 is a side elevation of the parts shown
in Pigure 1; :

Figures 3 and. 4 are views in side and end ele-
vation, respectively, showing a modified forxh of
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‘45 the invention;

Figure 5 is a view SImilar to Flgure 1 of another
" modified form; and :

Figure 6 is a sectional view taken on 11ne 6—=6-

of Figure 5.

50 In the embodiment of the invention shown in

Figures 1 and 2, counterpart connector terminals

are attached to insulated flexible' wire conduc-
tors by crimped ferrules. . These terminals may
be stamped up from sheet metal, such as pure,

65 high conductivity, electrical copper. Each termi-

applying the invention to practical use, and thus

.




nal comprises & ferrule 60 rolled up from the

sheet ‘metal to receive the stripped end of the -

| electrical conductor 61, a narrow neck portion
‘82, for a purpose heretnafter set forth and a wide
_blade portion 66. Each of the blade portions 66

is provided on each lateral edge of the end part .

‘thereof remote from the, ferrule 60 with a clip
68, each clip 68 in this case extending back over
the face of the blade 66 and spaced therefrom,
when free, slightly less than the thickness of the

engaged counterpart blade 66 whereby they have -

pressure engagement with the opposite face of
the counterpart blade member of the engaged
connector. : . R

From the foregoing description it will be seen
that the connector of the present invention dif-
fers from the specific connector of the copend-
ing application of William S. Watts hereinabove
identified and that of the application of James
C. Macy, Serial No, 530,317, filed April 10, 1944,

in that, instead of comprising a single clip which .

engages the counterpart blade beside the clip
thereon, the connector of the present invention
has also, upon the other edee of each blade mem-
ber of the connector, a clip which prevents rela-
tive angular movement of the blades in their in-
terengaged relation. This second clip may be
merely an abutment or may, like the clip on the
opposite edge, extend back over the face of the

blade so as to press the counterpart blade into-

face-to-face contact therewith.. It will further
be seen that these knife contacts cannot be re-
leased by mere angular relative movements of
the blades but involve in their release a length-
wise relative thrust. movement of the blades.

Like -the connector of:the copending applica-

tions, however, the clips 68 are so located on the

blade 66 that when the connectors are closed to-.

gether the clips prevent separation of the parts
by -a lengthwise pull.” To prevent accidental sep-

aration by a lengthwise thrust stop means may:

be provided such, for example, as that illustrated
which comprises & low hump 68 stamped up from
the madterial of each blade between the lateral
edges thereof and so located on the clip. side of
the blade that the counterpart blade must snap

over this stop when'the parts are moved into the -

switch closing position shown in the -drawings.
The height of this hump is less than would cause

' an inelastic deformation of the connector, but

is sufficient, to require a thrust greater than would
be accidentally imposed on the wire. If accidental
thrust may be very great, spring clips or stops
. may be used in lieu of the integral parts as shown.
It will thus be seen that this stop 69 is so lo-
cated that it tends to prevent disconnection by
endwise thrust of the parts. . h
" The connector of the present invention is of
..the so-called solderless type and the counterpart
terminals which make up the connector may be
-connected to their conductors without the use
of solder, as more fully set forth in a copending
application of Stephen N. Buchanan, Serial No.
421,408, filed December 3, 1941. As herein shown;
the insulation 63 is protected and supported by

- g sleeve 64 which may be of seamless drawn tub-

ing, the sleeve 64 being crimped into interlocking
relation with the ferrule 60 and the stripped end
of the conductor 61, as shown in the drawings,
while the end of the sleeve 64 which supports
and protects the insulation 63 is at the same time
crimped into interlocking and supporting relation
to the insulation. . : =

In Figures 3 to 6, inclusive, I have shown other,
examples of my invention wherein instead of us-
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“ing identical clips.at opposite sides, only one of
the clips 68a or 68b is brought back over the face
of the blade member 66a or 661 with a spacing
.such that the counterpart blade is pressed into
tight conductive relation. The other clip 10 is
merely turned up to form an abutment holding
the counterpart blade member against Iateral
withdrawal from the clip 68. With this arrange-
ment the blade needs to be recessed at only one -
10 Side, as shown at 62a and 82b. - .
In the examples shown in Figures 3 and 4,
the use and operation are as described above in
" connection with Figures 1 and 2. The clip §8a
of each of the counterpart terminals enters
through the recess 62a of the other termins] and
the two are then pulled until the clips 68a have
slid over,the counterpart blade portions. The
resulting connection is secure against any stress
which - is likely to be imposed upon it by the
wires which are connected by it; if further se-
curity against disconnection is required a latch,
e. g., 2 hump such as is shown at 69 in Figures
1 and 2, may be provided. o

20

In the example illustrated in Figures 5 and 6, -

25 the clip 68b is on the straight side-of the blade
while the clip 70b is on the recessed side. This
_requires a swinging of the blades to an angle as.
the easiest method of engaging and disengaging .
the clips 68b. The blade is made with a bend

30 forming a shoulder at 71 and the end of the blade
at 12 is at an angle which positions the blade for
engagement or disengagement. As illustrated,
this is substantially perpendicular to the edge of
the clip 68b. Thus, when the end 72 is pushed

g5 against the shoulder T1 of the counterpart ter-
minal and brought into line with it, the edge of
the clip 68b on each of the terminals is parallel
to the edge of the blade 66b of the other ter-
minals. In this angular position of counterpart
40 terminals the clip 70b falls into the recess 62b.’
When the terminals are then pulled into align-
ment, blade 66b. of each terminal enters under
the clip 68b of the counterpart terminal and the
clip 7100 of the terminal rides up over the edge

45 of the recess portion 62b and onto the edge of
the blade portion 66b. Further tension on the
wires puils the terminals into the position shown .
in Figure 5, wherein the clips 68b and 70b hold
the blades in their aligned relation against dis-
50 connection by any stress but a co-axial thrust.
Separation of the terminals requires both a co-.
‘axial thrust and a subsequent lateral stress pro-
ducing an angular break between the terminals.
From the foregoing description it will be seen

5 that the.connector of the present invention, when
- the parts are in the relations to each other shown
“in ‘Figures 1 and 2 of the drawings, insures a
good electrically conductive connection between

" the terminals and that-the employment of stop
60 means, such as the auxiliary clip, so located upon
-each of the counterpart blade members of the
knife contacts as to prevent accidental angular |
movement of these blade members into discon-
nected relation to the clip members of the con-

65 tacts, insures a connection, without outside sup-
port, which is not liable to accidental disconnec-

tion.

I claim: . ’ . ’

1. A'separable connector which comprises an
70 attaching portion adapted to be permanently at-
tached to one of the parts which are to be con-
nected by it and a counterpart connector, a blade
portion. at least a plane contact face of which
is  adapted to lie in face-to-face contact with a

756 plane face of the blade of a counterpart connector
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" when the connectors are interengaged, and & clip
member extending from at least one edge of the
- blade portion across a portion of sald contact face
and spaced from it when free a distance less than
the thickness of the counterpart blade, whereby
to press the counterpart blade and blade portion
"in sald face-to-face contact when interengaged,
and limit means upstanding from the opposite
lateral edge of said blade portion ahove the leyel
of sald contact face to engage a lateral edge of
said counterpart blade to limit relative sidewise
displacement of the blade portion and counter-
part blade when interengaged while permitting

10

relative longitudinal displacement, and a part of

the blade portion between said attaching portion

and the portion comprising a clip and the limit-

means being recessed to allow entry of the blade
‘between the clip and limit means and under the
clip of a counterpart connector,

2. A separable connector which comprises an
attaching portion adapted to be permanently at-
tached to one of the parts which are to be con-
nected by it and a counterpart connector, a blade
portion a part of which is adapted to lie in face-

to-face contact with a contact portion of the:

blade of a counterpart connector when interen-
gaged, and clip members at opposite edges of one
end of the blade portion to engage the edges of
the counterpart blade to limit sidewise relative
‘displacement of the blade portion and counter-
part blade when interengaged, at least one of
which clips extends across s portion of said con-
tact face and is spaced from it when free a dis-
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positioned, whereby the blade and blade portlon.
when interengaged, are resiliently pressed into
face-to-face contact.by resilient pressure of the
clip members at opposite edges and opposite sides,
and the recessed portion of the blade is symmetri-
cally recessed to pass the opposite clip members
of a counterpart- connector. .

4. A connector according to claim 1 ln which
the blade portion is provided between its lateral
edges with a stop over which the counterpart
blade is snapped during the interengaging move-
ment thereof to resist accidental disengagement.

5. A connector according fo- claim 1 in which -
the limit means is also & clip member, both the
clip members are similar and extend across the
contact face at a spacing from it less than the

. thickness of the blade portion, the blade portion

being tapered in both longitudinal directions
from a maximum width adjacent the. clip mem-
bers on the side thereof toward the attaching -
portion and each blade portion being so reduced .
in width toward its attaching portion that the
narrow part thereof may be inserted between the
clip members of a counterpart connector and the
blade portion then moved lengthwise into en-
gagement under both clip members, said blade
portion being- provided between its edges with a

. stop over which the blade of the counterpart

30

tance less than the thickness of the counter- -

part blade, whereby to press the counterpart

blade and blade portion in said face-to-face en-

-gagement and a part of the blade portion be-

" tween that part which carries the clips and said

attaching portion being recessed to allow-entry
of the blade between the clips of a counterpart
connector.

3. Aeonnectoraccordlngtoclalmllnwhlch
the limit means is also a clip member, and both
the clip members are similar and symmetrically
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connector may be snapped during interengaging
movement thereof, to resist acddenta.l disengage~ )

ment
JAMES C. MACY
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