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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention relates to a female elec-
trical terminal, intended for connection with a male blade-
type terminal, made from an electrically conductive metal
sheet preform that uses material from its central region
to define its contact elements. The presentinvention also
refers to such respective a preformed metal sheet.

BACKGROUND OF THE INVENTION

[0002] Female electrical terminals made from a con-
ductive metal sheet by cutting and bending the same are
known in the art. Such terminals are characterized by
having a portion that allows the connection with electrical
cables and a portion that allows the connection with a
male terminal, usually of the blade type.

[0003] The portion that allows the connection with a
male terminal comprises a bottom, sidewalls, and inter-
nally, contact elements that provide the electrical con-
nection with the blade of the male terminal to be connect-
ed. Those contact elements are shaped such that upon
insertion of the blade they apply the necessary pressure
to warrant the required efficiency in electrical transmis-
sion between the male terminal and the female terminal.
[0004] In known configurations of such terminals, they
have one or two contact elements in the form of internal
tabs that are intended to provide the electrical connection
with the blade of the male terminal. Those contact ele-
ments are made from a metal sheet by means of front
bending (where the bend is realized at the foremost re-
gion of the sheet) or by way of side bending (where the
bend is realized at the lateral region of the metal sheet).
[0005] In Figure 1a there is shown a terminal 5 whose
contact elements are shaped by front bending, whereby
it is warranted that the fixed end 3 of the contact element
1 be located at the region of insertion of the blade of the
male terminal and that the overhung ends 4 be located
inside the terminal 5. The arrow indicates the direction
of insertion of the male terminal blade. Figure 1b shows
a lateral section view of another terminal of that type,
however with only one internal contact element. In this
manner, in both Figures 1a and 1b, the contact element
1 guides the insertion of the blade, thereby minimizing
the stress required for establishment of the connection.
This form of operation, however, entails waste of material
at the time of cutting the sheet 6 that will provide the
terminal 5, since a large amount of material will be dis-
carded, as may be noted in Figure 1, wherein is depicted
a schematic diagram of a metal sheet 6. The cross-
hatched area represents the material that is not used
after the terminal is cut off.

[0006] Inthe side bend shaping, as exemplified in Fig-
ures 2a and 2b, the fixed end 3 of the contact element 1
is located at the rear region while the overhung end 4 is
located near the front region. That characteristic entails
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the risk that the blade of the male terminal might damage
the female terminal 8 at the time of connection if the
former is inserted at certain inclination angles. In order
to prevent this type of damage there is used a protective
barrier 2 at the entry of terminal 8. In Figure 2b there is
shown a sectional view of a terminal 8 of this type where
it may be clearly seen that without the protective barrier
2 the blade of the male terminal would not be guided
towards correct insertion into the female terminal 8. The
cited barrier 2, however, entails the use of further material
for manufacture thereof and increased waste of material.
As may be noted in Figure 2, wherein is depicted a sheet
7 that will provide the terminal 8, all the crosshatched
area is discarded after the metal sheet 7 is cut, and there-
fore, if the use of protective barriers 2 was not necessary,
a lesser amount of material would be used to make the
terminal 8.

[0007] Thus, thereis a need in the art of a female elec-
trical terminal that is made from a sheet of metal and that
might entail less waste of sheet material.

[0008] The subject matterdiscussed inthe background
section should not be assumed to be prior art merely as
a result of its mention in the background section. Simi-
larly, a problem mentioned in the background section or
associated with the subject matter of the background sec-
tion should not be assumed to have been previously rec-
ognized in the prior art. The subject matter in the back-
ground section merely represents different approaches,
which in and of themselves may also be inventions.

BRIEF SUMMARY OF THE INVENTION

[0009] In light of the problems set out above herein,
the object of the present invention consists in the provi-
sion of an electrical terminal made from a metal sheet
preform allowing to optimize the utilization of the latter’s
material, and providing the respective preform where-
from the terminal is made.

[0010] In order to achieve the above objects, the
present invention provides a metal sheet preform for
making a female terminal that comprises at least one
contact element, using material from the central region
ofthe sheetto make atleastone ofthe atleastone contact
element.

[0011] Inanembodimentofthe presentinvention, elec-
trically conductive metal sheet preform for shaping a fe-
male electrical terminal which has at least one internal
contact element is provided. The metal sheet preform
has at least one internal contact element that is shaped
from material from a central region of a metal sheet.
[0012] Inanotherembodimentofthe presentinvention,
afemale electrical terminal is provided. The female elec-
trical terminal is shaped from the metal sheet preform.
[0013] Further features and advantages of the inven-
tion will appear more clearly on a reading of the following
detailed description of the preferred embodiment of the
invention, which is given by way of non-limiting example
only and with reference to the accompanying drawings.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING

[0014] The presentinvention will now be described, by
way of example with reference to the accompanying
drawings, in which:

[0015] Figure 1 shows a metal sheet used to make a
female terminal comprising contact elements shaped by
means of frontal bending as known in the art;

[0016] Figure 1a shows a female terminal comprising
contact elements shaped by means of frontal bending as
known in the art;

[0017] Figure 1b shows a cross sectional view of a fe-
male terminal comprising contact elements shaped by
means of frontal bending as known in the art;

[0018] Figure 2 shows a metal sheet used to make a
female terminal comprising contact elements shaped by
means of lateral bending as known in the art;

[0019] Figure 2a shows a female terminal comprising
contact elements shaped by means of lateral bending as
known in the art;

[0020] Figure 2b shows a cross sectional view of a fe-
male terminal comprising contact elements shaped by
means of lateral bending as known in the art;

[0021] Figure 3 shows the preferred embodiment of
the metal sheet preform according to one embodiment;
[0022] Figure 4 shows the preferred embodiment of
the metal sheet preform according to the present inven-
tion with the contact elements positioned after bending;
[0023] Figure 5 shows a perspective view of a pre-
ferred embodiment of the female terminal according to
the present invention after shaping thereof;

[0024] Figure 6 shows a side view of the preferred em-
bodiment of the female terminal shaped from the metal
sheet preform according to the present invention;
[0025] Figure 7 shows a side view of the preferred em-
bodiment of the female terminal shaped from the metal
sheet preform according to the present invention, with a
blade inserted therein;

[0026] Figure 8 shows the female terminal of Figure 5
sheathed in a sleeve;

[0027] Figure 9 shows the female terminal of Figure 8
with the portion thereof that provides the connection with
an electrical cable;

[0028] Figure 10 shows an alternative embodiment of
the metal sheet preform according to the present inven-
tion;

[0029] Figure 11a shows a perspective view of an al-
ternative embodiment of the female terminal according
to the present invention, made from the metal sheet pre-
form of Figure 10, upon shaping thereof; and

[0030] Figure 11b shows a perspective view of an al-
ternative embodiment of the female terminal according
to the present invention, made from the metal sheet pre-
form of Figure 10, upon shaping thereof.
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DETAILED DESCRIPTION OF THE INVENTION

[0031] The description that follows will be based on a
preferred embodiment of the invention. As will be evident
to any technician skilled in the art, however, the invention
is not limited to such particular embodiment.

[0032] Figure 3 shows the preferred embodiment of a
metal sheet preform 20 of an electrically conductive ma-
terial, wherefrom is made the female terminal 10 shown
in Figure 5, where it is possible to note that the contact
elements 11 are shaped from material from the central
region of the metal sheet 20, reducing the waste of ma-
terial, since no extra material is used from the lateral or
frontal regions of the sheet. That advantage becomes
even clearer on comparing the preforms of Figures 1 and
2 with that of Figure 3.

[0033] Figure 4 shows the same metal sheet preform
20 of electrically conductive material as shown in Figure
3 with only the contact elements 11 bent in operating
(use) position. In that figure it can be noted that all the
material of the central region of the metal sheet preform
is used to shape the contact elements 11. This fact caus-
es the female terminal 10, upon being completely
shaped, to have no sidewalls in one of the transversal
directions. That fact may also be observed in Figure 5,
where it is noted that the female terminal 10 does not
have sidewalls in the width direction A of the blade to be
inserted. In optional embodiments in which it is desired
to have sidewalls, it is possible to maintain a portion of
material from the central region of the sheet in order to
warrant the existence of sidewalls in the terminal after its
conformation.

[0034] Stillin Figures 3 and 4, is may be noted that the
fixed end 12 of the contact element 11 is optionally lo-
cated in the region of insertion of the blade of the male
terminal to be connected. This can also be observed in
Figure 5, where the arrow indicates the sense of insertion
of the blade of the male terminal.

[0035] Inthatimage there is noted the presence of two
contact elements 11, positioned in front of one another,
with their fixed ends 12 located at the region of insertion
of the blade 17 of the male terminal, therefore leaving it
clear that the contact elements guide the blade 17, elim-
inating the risk of damage at that time and facilitating the
insertion of the blade 17. That same characteristic may
be observed in Figure 6, which shows a side view of the
same embodiment of the female terminal 10 of Figure 5.
It will be worth pointing out that alternatively the fixed end
12 of the contact element 11 may be located inside the
terminal. However, in such embodiment, there will be re-
quired an element to guide the insertion of the blade of
the male terminal in order to avoid the occurrence of dam-
age to the contact element.

[0036] Additionally, it is noted that each contact ele-
ment 11 preferably has an element 15 for protection
against fatigue and/or inelastic deformation. Such ele-
ment can be shaped from the same metal sheet 20
wherefrom the female terminal 10 is made, and is posi-
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tioned in alignment with the point of contact Il of the con-
tact element. Optionally, this protective element 15 may
be positioned at any point along the sidewalls 16. How-
ever, it is preferred that the said element be positioned
near the fixed end 12 of the contact element 11, without
interfering with the amplitude of deflection thereof.
[0037] On observing Figure 6 it is noted that each con-
tact element 11 preferably has three inflexions (num-
bered from | to Ill) that cause the same to act as a spring,
applying pressure on the blade 17 of the male terminal
to be connected, in order to warrant the required quality
to the electrical connection. Inflexions | and lll are located
near the ends and act as springs, and inflexion Il consti-
tutes the point where contact is realized with the blade
17 of the male terminal. At the time of insertion of the
blade 17, the same applies pressure on the contact ele-
ment, displacing the latter towards the sidewall until a
point where the moving end where inflexion Il is located
contacts the sidewall, whereupon this inflexion also starts
to act as a spring, increasing the pressure against the
blade 17 and improving the electrical connection there-
between. In Figure 7 there is shown a female terminal
according to this preferred embodiment with a blade 17
inserted therein, where there can be clearly observed
whatis described above. Optionally, the contact element
11 may be provided with only two inflections, and thereby
only the first spring will apply pressure on the blade 17,
which may be sufficient in some applications.

[0038] In Figure 10 there is illustrated an alternative
embodiment of the metal sheet preform 50 where it can
be noted that the first contact element 11ais shaped from
material from the central region of the sheet, and the
second contact element 11b is shaped from the lateral
region. In that embodiment, the metal sheet preform also
affords an economy of material, since it uses material
from the central region of the sheet to shape one of the
contact elements.

[0039] Figures 11a and 11b show perspective views
of a terminal shaped from the metal sheet preform of
Figure 10, where there can be noted the absence of side-
walls in one of the directions, also in that embodiment.
Additionally, it will be worth pointing out that all the char-
acteristics found in the previously described terminal may
be found in the terminal shaped from that alternative em-
bodiment of the metal sheet preform 50 described herein.
[0040] In situations requiring enhanced stability in the
connection between the male and female terminals, the
existence of sidewalls may be necessary to avoid dis-
placement in the width direction A of the blade of the
male terminal. In those cases there may be used a pro-
tective sleeve 30 around the female terminal 10, as illus-
trated in Figure 8. That sleeve 30 has an exclusively me-
chanical function, and therefore it may be made from a
material with high mechanical performance, such that its
thickness may be reduced in the absence of minimum
electrical conductivity requirements.

[0041] Still in Figure 8, it is possible to note that the
female terminal 10 optionally has two openings 13 at the
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rear part thereof. Those openings 13 are meant to retain
the sleeve 30 (when the same is used) by means of fas-
tening retainers 32, present on the sleeve 30, that are
bent towards the inside of the female terminal 10 and fit
into the openings 13.

[0042] In Figure 8 it is also possible to observe the
optional presence of a guide element 33 to guide the
insertion of the blade 17 towards each contact element
11. That guide element 33 is additionally intended for
protection against direct impact on the terminal at the
time of insertion of the blade 17. It is additionally noted
that beside the guide elements 33 there exist two optional
positioning elements 34 that assistin securing the sleeve
30 to the female terminal 10. The utilization of those po-
sitioning elements 34 together with the fastening retain-
ers 32 causes the assembly to be static.

[0043] It will be worth pointing out that all elements of
the female terminal having been described in the present
specification may be shaped from the same metal sheet
preform 20 and are indicated by their respective refer-
ence numerals in Figures 3 and 4.

[0044] Finally, it is important to point out that any fe-
male terminal having the characteristics described herein
will further have, at the rear portion thereof, means for
connection 40 to electrical cables. Optionally, that ele-
ment is comprised of a conductor clamp 41 and an insu-
lator clamp 42, as depicted in Figure 9. However, the
type of clamp that is actually used can be that which is
most appropriate for the use for which the terminal is
intended.

[0045] While this invention has been described in
terms of the preferred embodiments thereof, it is not in-
tended to be so limited, but rather only to the extent set
forth in the claims that follow. Moreover, the use of the
terms first, second, etc. does not denote any order of
importance, but rather the terms first, second, etc. are
used to distinguish one element from another. Further-
more, the use of the terms a, an, etc. do not denote a
limitation of quantity, but rather denote the presence of
at least one of the referenced items.

Claims

1. An electrically conductive metal sheet preform (20)
for shaping a female electrical terminal (10) which
has at least one internal contact element (11), char-
acterized in the atleast oneinternal contact element
(11) is shaped from material from a central region of
a metal sheet.

2. The metal sheet preform (20) according to claim 1,
characterized in that a fixed end (12) of the at least
one internal contact element (11) is located at a front
region of the metal sheet preform (20).

3. The metal sheet preform (20) according to claim 1
or 2, characterized in that the at least one internal



10.

7 EP 2 731 200 A1

contact element (11) has three previously estab-
lished inflections (1, II, 11).

The metal sheet preform (20) according to claims 1
to 3, characterized in that the metal of the metal
sheet preform (20) is copper.

A female electrical terminal (10), characterized by
being shaped from the metal sheet preform (20) as
defined in any one of claims 1 to 4.

The female electrical terminal (10) according to claim
5, characterized by having only sidewalls (16) par-
allel to the at least one internal contact element (11).

The female electrical terminal (10) according to claim
5 or 6, characterized by comprising a protective el-
ement (15) on a sidewall (16) for preventing the oc-
currence of inelastic deformations of the atleast one
internal contact element (11).

The female electrical terminal (10) according to any
one of claims 5 to 7, characterized by having at
least one opening (13) at a rear part thereof.

The female electrical terminal (10) according to one
of claims 5 to 8, characterized by having all ele-
ments thereof shaped from a single metal sheet.

The female electrical terminal (10) according to any
one of claims 6 to 9, characterized by being
sheathed in a sleeve (30).

10

15

20

25

30

35

40

45

50

55



EP 2 731 200 A1

N

f L/
oo——</

PRIOR ART
FIG. 1

TN

PRIOR ART
FIG. 1A

/5

/‘4

1

PRICR ART
FIG. 1B



EP 2 731 200 A1

AL
EAn

7
2_/ _ -~
/Q \ \
7

1 3

PRIOR ART

FI1G. 2

8\ I

\ jr‘

PRIOR ART
FIG. 2A

49

) .

— "
2 PaN | Vi |74
)|

PRIOR ART
FIG. 2B

o] '_tm N—




EP 2 731 200 A1

12 12
20
N\

-
\ N /
\\ I //
L 11 N
A N
15— 15
% —
I11 T
16——/ § y \ y
AN
13 \ 13
13

FIG. 3



FIG. 4




10\

EP 2 731 200 A1

2

/

\ 11 \g
Y

\\//
I i <:

L
11

1
T
I~ T
T

] [ 11 //\ \

\

1
1

[ /7 7 L
=YX X X
s N <)
31
36

10




EP 2 731 200 A1

1"



EP 2 731 200 A1

11b

/ 15

FIG. 11B

12



EP 2 731 200 A1

Patentamt
0 ::::Ete ac"ffiue Application Number
Office européen EUROPEAN SEARCH REPORT

des brevets EP ].3 18 9586

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X W0 2009/128469 Al (YAZAKI CORP [JP]; 1-10 INV.
ISHIDA KEIKO) 22 October 2009 (2009-10-22) HO1R13/11
* figures 1,2-8 * HO1R43/16

X DE 198 28 985 Al (AMP GMBH [DE] WHITAKER |1-10 ADD.
CORP [US]) 30 December 1999 (1999-12-30) HO1R4/18
* figures 1,5-7 *

X US 2001/027068 Al (HEIMUELLER HANS JOST 1-10
[DE]) 4 October 2001 (2001-10-04)
* figures 1-3 *

X US 6 290 554 B1 (MAKITA YASUMITSU [JP] ET |1-10
AL) 18 September 2001 (2001-09-18)
* figures 1, 4-5 *

X US 5 702 272 A (MACHIDA YUKIHUMI [JP]) 1-10
30 December 1997 (1997-12-30)
* figures 1, 2,6 *

X US 6 244 910 Bl (GRUBBS JIMMY GLENN [US]) |1-10 TECHNIGAL FIELDS
12 June 2001 (2001-06-12) tpe)
* figures 1, 3-5 * HO1R

X DE 196 48 277 Al (WHITAKER CORP [US]) 1-10

28 May 1998 (1998-05-28)
* figures 1, 8-10 *

X US 2007/111589 Al (TASHIRO HARUNORI [JP] |1-10
ET AL) 17 May 2007 (2007-05-17)
* figures 1, 2 *

X DE 196 51 120 C1 (FRAMATOME CONNECTORS INT|10
[DE]) 7 May 1998 (1998-05-07)
A * figure 1 * 1-9

The present search report has been drawn up for all claims

3
Place of search Date of completion of the search Examiner
8 The Hague 27 January 2014 Oliveira Braga K., A
o
o
o~ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
3 E : earlier patent document, but published on, or
hd X: particularly relevant if taken alone after the filing date
2 Y : particularly relevant if combined with another D : document cited in the application
; document of the same category L : document cited for other reasons
T A:technological background e e et e
Q O : non-written disclosure & : member of the same patent family, corresponding
Q P : intermediate document document
w

13



EP 2 731 200 A1

Patentamt
0> ::'cr:gteao"ffice EUROPEAN SEARCH REPORT Application Number
des provers " EP 13 18 9586

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)

A EP 0 812 036 Al (FRAMATOME CONNECTORS INT (1-10
[FR]) 10 December 1997 (1997-12-10)

* column 6, Tine 48 - line 51; figures 1-3
*

TECHNICAL FIELDS
SEARCHED (IPC)

The present search report has been drawn up for all claims

3
Place of search Date of completion of the search Examiner
The Hague 27 January 2014 Oliveira Braga K., A
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention

E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technological backgroUnd e e et sttt
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

EPO FORM 1503 03.82 (P04C01)

14



EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 2 731 200 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 13 18 9586

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

27-01-2014
Patent document Publication Patent family Publication
cited in search report date member(s) date
W0 2009128469 Al 22-10-2009  JP 5065976 B2 07-11-2012
JP 2009259531 A 05-11-2009
W0 2009128469 Al 22-10-2009
DE 19828985 Al 30-12-1999 DE 19828985 Al 30-12-1999
EP 0969559 A2 05-01-2000
JP 2000030788 A 28-01-2000
US 2001027068 Al 04-10-2001  NONE
US 6290554 Bl 18-09-2001 DE 10012265 Al 29-03-2001
JP 3480693 B2 22-12-2003
JP 2000268907 A 29-09-2000
US 6290554 Bl 18-09-2001
US 5702272 A 30-12-1997 DE 69424527 D1 21-06-2000
DE 69424527 T2 14-09-2000
EP 0673082 Al 20-09-1995
US 5702272 A 30-12-1997
W0 9510128 Al 13-04-1995
US 6244910 Bl 12-06-2001  DE 10121654 Al 08-11-2001
JP 4650918 B2 16-03-2011
JP 2001357921 A 26-12-2001
US 6244910 Bl 12-06-2001
DE 19648277 Al 28-05-1998  NONE
US 2007111589 Al 17-05-2007 DE 10349486 Al 13-05-2004
US 2006172585 Al 03-08-2006
US 2007111589 Al 17-05-2007
DE 19651120 C1 07-05-1998 AT 238616 T 15-05-2003
DE 19651120 C1 07-05-1998
EP 0848453 A2 17-06-1998
US 5954548 A 21-09-1999
EP 0812036 Al 10-12-1997 AT 207253 T 15-11-2001
BR 9703430 A 24-11-1998
CA 2204291 Al 03-12-1997
DE 69707357 D1 22-11-2001
DE 69707357 T2 04-07-2002
EP 0812036 Al 10-12-1997
ES 2163065 T3 16-01-2002
FR 2749441 Al 05-12-1997
JP H1055839 A 24-02-1998

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15




EPO FORM P0459

EP 2 731 200 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 13 18 9586

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

27-01-2014
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2008124043 A 29-05-2008
us 5947777 A 07-09-1999

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



	bibliography
	description
	claims
	drawings
	search report

