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Thls mventmn relates to electr1cal termmalsn

and: more- in particular: to-tengue termmals of;
the: types:which-are attached toa wire or,the like,.
nreferably by a; crxmped or pressure—formed COn-~-
neetion;: and which then form: the - female- ter~:
minal, by: which the.wire-is. connected .to -a malex
terminal:

Many different types of. terminals: have been'
developed.for: attaching: a wire to a male termi~

nal:or. a;like member, such-as; a: bmdlng post,. 1

. a; rivet, or-the-shank. of a. screw. or- bolt.
Among these- termmals are the spade. or. spade-»
tongue type having the spade-tongue forked. to-
form, two.parallel spade legs with .an entry slot:
therebetween. into. which  the - male. terminal. is:
received.. 'This spade-tongue: type.of terminal is:
easily: attached.to the male termmal by shppmg,
the:spade-legs .onto-the opposite sides-of the:male.
termmal and .then. tightening- a: nut:or- screw,.or

the like; 50 as-to:clamp. the. spade- tongue in.pe-- 2

sition,, Thus, in- many. mass: productmn operas::
tions spade-tongue terminals-are- used. w1th the:
advantage that. the::male.: termmals may. be. A
the form:.of. screws . assembled . onto: a- termmal‘
plate. prlor -to. the: wiring: operatlon and.-then the 2
termmals are. sllpped onto. their respect1ve SCrew:-
shanks and the serews-are. merely t1ghtened ups;
However .difficulties-have.-been. encountered with:
spade tongue termmals partlcularly because..of.
the: relatlve ease of- disconnection from the male;
termmal when the. tongue-clampmg pressure..is.
relieved. as. mlght oceur under; vibratory or.im-.
pact conditions.

For example w1th household apphances whlch»
aie. mass. produced and: wh1ch are created.-and.
shlpped 40 the ultimate consumer. for installation.
by.. mexperlenced ‘hands,- the disconnection. of . a.
smgle termmal may render the apphance inops:
eratlve and thls may cause..a. dlsproportlonately;
large service.expense and. may even: damage the.
ggodwﬂl of . the manufacturer.

The sxmple -loosening of the ‘clamping action.

of a male terminal will not. cause: this. difficulty:

if, the: spade—tongue terminal. is. replaced by. a:

rmg-shaped ‘terminal having its tongue formed.

by a ring.” However, ring-tongue termmalsa are.

relatively: unsatisfactory. for.use in- many opera-
tlons because. they. ‘must. be- slipped onto the end.
of- the. male termmal

nng-tongue must be: slipped- over.the bolt prior:

to.the starting: of: _the:nut -or-other clamping: de=:

vice thereon.

That is, when:the male.
termmal ‘is a-screw, the terminal -must be-held.
on, the :serew..or over. the. screw- hold while the:
serew- is.started.and: turned: into the hole;. and;;
when- the: male: terminal is- a: bolt- or:stud,. the.
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It is: an -.objeot-_ of the present invention to pro-:
vide: an . improved :terminal  construction: and:
mode-of:-applying :the same which- avoid.the-diffi=-
culties encountered with. similar terminals: in:

. the past. It is a primary object of. this:inven-

tion: to. provide a. terminal-tongue- construction
which- has the::advantages of -the prior spades=:
tongue:terminals:and. also the-advantages-of:the
ring-tongue-: terminals. - -Another object of: the
present:invention:is. that:of: providing improved
terminals: which-may-be easily attached to.male:
terminals, with: a: simple unidirectional  move=
ment:and-then are. free of:danger:of accidental:
disconnection. A further: object:is: to-provide:a:

5. terminal--of : the: above: character: which will: not

become. disconnected accidentally; and: yet which:
may be disconnected when-desirable:: - Another:
object.is .to provide for:the manufacture and-use
of terminals of the above character with maxi=
mu efficiency-and economy.- A still.further ob-

.ject-isvto-provide. for.the  manufacture: of. termi--

nals in such a manner as to use a minimum
amount-of-sheet metal and require a:minimum
amount of( work in.the manufacture.as well as in:
. the, attachment of. the- terminals. to their male
termmals )

In. connections: utilizing. termmals of th1s gen-f
eral character, including spade-tongue terminals.
and ring-tongue. terminals, the loosening of -the.
clampmg action associated with a male termmal{
is.accompanied by an increase in the contact re=
sistance between the two ‘terminals, and with low-
voltages. the .resistance may be of such magni-:
tude; that.it produces the effect of an open cir-
cuit:even though the. termlnals are still physi-.
cally. connected. Further, under heavy. current.
conditions-such.a loose connection may become
excessively. hot,-even to the extent of melting
and. deformmg the assemblies.. It is a further:
object of the present-invention to overcome- this:
difficulty. by preventing -the loosening of the
clamplng action and also .by. maintaining a. rel-
atively: low contact- resistance even  when the-
clamping. action is not entirely right.

Ring-tongue - termmals have the advantage of

'prov1dmg an _annular zone. or -area -of contact

substantlally throughout the periphery - of. the:
male .terminal, . whereas spade-tongue: terminals
provide an area of contact which is substantially.
less-than that.of the ring-tongue terminal. - Furs
thermore, this.area.of contact with spade -tongue
termmals is. quite variable dependmsT upon the:
posxtlon of- the tongue with respect to:the axis
of -the male terminal. It is among the ob1ects
of. the. present mventlon to provide. terminals
which are of the spade-tongue type and yet
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which have ¢ontact area which approaches or
equals that of the ring-tongue terminals and
which is constant.

‘These various objects are met by providing
terminals of the spade-tongue type having pres-
sure-sensitive means to obtain a wrapping effect
and increase the amount of circumferential en-
closure by said spade-tongue terminals of male
terminal members received therein when trans-
verse pressure is applied to the spade-tongue of
sald terminals.
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In this specification and the accompanying -

drawings, I have shown and described 'a pre-
ferred embodiment of my invention and various
modifications thereof; it is to be understood that
these are not intended to be exhaustive or limit-

ing of the invention, but on the contrary are :
given principally for purpose of illustration in

order that those skilled in the art may fully un-
derstand the invention and principles thereof
and .the manner -of applying it in practical use
s6 that they may modify and adapt it in various
forms, each as may be best sulted to the condl-
tlons of a particular use.

~.In the drawings:

-- Pigure 1 is a perspective view of a terminal con-
stituting one embodiment of the invention; -
“Figure 2 is-a top plan view of the terminal of
Figure 1 prior to being crimped to a wire;

. Pigure 3 is a view similar to Figure 2; but show-
ing the terminal erimped to a wire as in Figure
1 and after attachment to a male terminal; the
male terminal and the flattened ruffle portions
are shown with dotted lines;

~Figure 4 is a side elevation of the terminal as
shown in Figure 3 prior to being clamped by a
male terminal member;

~ Pigure 5 is a-sectional view on the line 5-—5 of
Flgure 2;

- Figure 6 is-a-top plan view on reduced scale of
- strip of terminals of the type shown in Figures
1to4; and

Flgures 7 and 8 are similar to Figures 2 and 3,
but show another embodiment of the invention.

Referring particularly to Figure 1 of the draw-
ing, crimped to the bared end | of an insulated
wire 4 is a terminal 2, which has a spade-tongue
shown generally as § bifurcated to form a pair
of spade legs 8. Between legs 8 is a slot 12 which
is adapted to receive a male terminal such as the
shank of a secrew. Each of legs 8 has an edge
pleat-like ruffle or fold 14, shown here as being
located approximately centrally of its longitudi-
nal extent (see Figure 2). These folds are shown
oppositely disposed with respect to the longitu=
dinal axis of the terminal that is, the axis par-
allel to the insulated wire 4 and the common cen.
tral axes of the folds are on a line which crosses
this longitudinal axis at a point 16, referring to
Figure 2 which is nearer the mouth of slot 12
than the normal position of the axis 29 of a male
terminal to which terminal 2 is to bs connected.
For example, the shank i8 of such a male ter-
minal is indicated in broken lines and has an
axis 20 which is positioned to the left of point 16.

Each of legs 8 has an end segment 22 which is
integrally connected to the base portion 5-of its
legs with its fold 14, and a relatively narrow flat

portion 24 adjacent slot 12 at the junction of the :

two. - Bach of the folds 14 is formed by two an-
gularly disposed trianguiar portions which (see
Figure 5) are somewhat tapered to a relatively

narrow edge at the peak §5 of the fold from the-

base IT of the fold integral with and of substan-
tially the same thickness as the adjacent flat por-

tions of its leg; this form is obtained by pressure
forming or drawing the fold 14 from the flat
spade legs 8. In use a terminal 2 is first crimped
to the end of an insulated wire as in Figure 1
and its spade is then slipped onto a male termi-
nal, illustratively at shank 18 of a screw which
is positioned as indicated in Figures 2 through 4.
The screw-is then tightened with the head 26 of
the screw (see Figure 4) engaging the peaks I8
of folds {4 and with the bottom surface of the
spade resting on a terminal plate 28. As the
screw is tightened from the position shown in

.« Figure 4, the folds {4 are flattened down toward
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the plane of the flat portions of legs 8. During
this flattening operation, the two triangular por-
tions of ‘each fold exert strong forces toward each

- other; -as their areas are greater than the area
. beneath them which they are driven to occupy,
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and the reactions of these forces are resolved to
effectively push the outer peripheral areas of the
end segments-22 away from the base portion of
the leg.  Segments 22 therefore move -toward
each other with the narrow flat portions 24 act-
ing-as pivot zones around which the segments.
swing. Thus, the mouth of slot 12, is partially.
closed by these end segments 22 with the result
that the shank i8 of the male terminal will no
longer slip from the slot.

The pleat-like ruffles or folds {4 shown in the
embodiment of Figures 1 through 6 are of the
triangular plane type, and in fact, resemble some-
what one-half of a dimple. - When “desirable,
other types of folds or ruffles may be used to ob-
tain the advantages of the present invention.
The general characteristic of such folds or ruffles
is that they have greater surface aréa at the
outer margin of theleg than at the inner margin,
and therefore, when flattened by being isubjected
to pressure they increase the léngth of their re-
spective’legs at their outér periphery; this causes
the leg to bend and wrap around the male- ter-
minal ‘located- at the inner margin of the leg.
For simplification, the term rufile is used herein as
a generic expression for such folds or ruffles.

In effect, the flattening of the ruffles causes
each of the legs of the tongue to wrap around
the shank and the- terminal has the character-
istics of securely gripping a-male terminal which
previously has been associated with ring-tongue
terminals. Tt is thus seen that the terminal 2
may be applied to a male terminal in the same
manner as a ‘standard spade-tongue terminal
is applied, that is, moved in a plane parallel to
itself, but after the tightening of the clamping
means of the male terminal, the terminal 2 re-
sembles a ring-tongue terminal in that it will not
slip readily from the male terminal. Referring
to -Figure 3, note that since the terminal 2 has

its segments 22 Wrapped around shank 8, they

are confacted over a considerable portion of their
area by the clamping surfaces of the male ter-
minal. Note also that the shank 18 is held near
the bottom of the slot (2, thus insuring that the
thus increased ‘area of contact provided between
the two_terminals is maintained substantially
constant.

After termmal 2 is cla.mped in position on a
malé terminal and ruffles {4 are flattened, these
ruffles tend to return toward their original shape
due to their residual elasticity, and therefore,
they exert pressures- upwardly onto head 26 of
the screw. Terminal 2 is-illustratively made of
copper and the cold working hardens it and tends

~to raise its elastic limit with the result that the

portions- of- the legs which previously formed
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ruffles 14 are relatively hard and elastic thus
giving beneficial results. The use of spade-legs
made of spring metal such as beryllium copper
would augment this upward pressure as well as
provide other advantages. For some applications
a combination of a rigid flat spade-tongue with
one or more attached spring members having
edge ruffles might be employed. Referring fo
Figure 3, the compressed ruffles 14a create the
upward forces on a line 30 which is at the right-
hand side of shank {8, and therefore, these forces
tend to cock or tip the screw. This advantage-
ous location of the edge rufiles thus gives a lock-
ing effect as a screw thus tipped does not loosen
easily, while maintaining constant contact pres-
sure. .

With this embodiment of the invention, the
arrangement is such that when the edge rufiles
{4 are flattened the mouth of slot 12 is closed
sufficiently to hold shank 18 in the slot; how-
ever, under some circumstances it is desirable
to close the slot more or less than is here shown.
For example, the wrapping action may be only
enough to slightly close the mouth of the slot
thus enabling terminal 2 to be removed from
the shank 18 by releasing the clamping pressure
and exerting a firm pull; the resiliency of legs
8 is sufficient to permit repeated removal in this
manner and reattachment to shank 8. Under
some circumstances the mouth of slot 12 is sub~
stantially closed causing segment 22 to swing into

abutting relationship. These variations in the

amount of wrapping are effected by changing the
relative sizes and shapes of the base portions 5
and end segments 22 of the spade legs 8 and by
varying the shape, size, and number of edge
ruffles (4.

The use of more than one ruffle on a given
spade leg, besides enabling more complete en-
closure of the male terminal, is advantageous
when a terminal tongue which was generally
flatter prior to its being clamped by means as-
sociated with a male terminal is desired. For
a given amount of wrapping, the wrapping effect
of two rufiles on a given spade leg could be made
equal to or greater than that of one ruffle of
comparatively larger size. If two such rufiles are
used on a given spade leg, the rufle disposed

5

10

20

25

30

35

40

45

6

nearest the opening of the spade-tongue might
not be easily located sufficiently under the clamp-
ing means of a male terminal to be properly
clamped thereunder. However, the other rufile
on said leg could be of a greater height so that
its initial wrapping effect would bring the second,
smaller ruffle properly under said clamping
means, after which further clamping completes
the wrapping by flattening both rufiles simul-
taneously.

The terminal of Figures 1 to 5 may be manu-
factured in strip form as indicated at 32 in Fig-
ure 6, and when the terminals are applied each
is cut from the strip with there being a discarded
portion 34 between each terminal and the next.

In the embodiment of Figures 7 and 8 a rec-
tangular spade-tongue terminal 2b is provided
which has longer end segments 225 in order that
they, 22b, move very close to each other when
the ruffles 14 are flattened.

Iclaim:

An electrical connector construction having a
tongue embodying a pair of adjacent spade por-
tions, the inner edge of one spade portion being
substantially parallel to the inner edge of the
other spade portion and said edges defining there-
between a substantially parallel-sided slot-like
recess of greater length than width, said spade
portions including a nonplanar ruffile-like for-
mation on their respective outer edges, and said
nonplanar formations having a line of bend ex-
tending across each spade portion to a point
adjacent the inner edge thereof, nearer the inner
end of said recess than the distance between said
edges but further from the inner end of said
recess than one-half said distance.
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