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Description

Technical Field

[0001] The invention relates to a system and method
for minimizing arcing and contact welding between elec-
trical contacts in an on/off switch. The invention relates
more particularly to a circuit interrupter that produces a
snap-action connection and disconnection between the
electrical contacts.

Background

[0002] Electrical circuits of various kinds are suscepti-
ble to a number of unfavorable conditions. For example,
in an on/off switch, arcing or sparking may occur between
electrical contacts when such paired contacts bounce or
partially separate upon toggling the switch to the off po-
sition. This condition is referred to as a teasable condition
in an electrical system. Furthermore, the contacts of such
an electrical system may weld together causing the circuit
to remain closed even after the switch has been in the
off position for a number of cycles.
[0003] Such an on/off switch is commonly used in the
triggers of hand operated devices such as main line pow-
ered construction tools and latterly powered gardening
tools. In these types of devices, the contact pressure di-
rectly relates to the trigger travel (i.e., the distance over
which the trigger is moved or depressed). The user di-
rectly controls the trigger travel by pulling and relaxing
his finger over the trigger. However, the contact pressure
between electrical contacts in the switch may approach
zero when a user only partially toggles the trigger to the
on position. In extreme cases, if a tool operator holds the
trigger in the on position while current is running through
the contacts at near zero contact pressure, the contacts
may weld together. In such circumstances, even after
the operator has released the trigger, the circuit will re-
main closed. The powered tool cannot be turned off eas-
ily, causing a safety hazard. This condition poses poten-
tial hazards to nearby materials, equipment and to hu-
mans, including the operator.
[0004] Known as examples of the prior art are
DE10217406A, US2347874, US4154996, DE19930558,
EP1174892 and EP0702381, but there is a need for an
invention that can quickly provide full contact pressure
between the electrical contacts and that can cause the
electrical contacts to disconnect quickly. Thus, there is
a need for an invention in which the contact pressure
does not depend upon the trigger travel so as to avoid
teasing after the switch is turned on.

Summary of the Invention

[0005] According to the present invention there is pro-
vided a non-teasable switch, comprising: a first contact
movable toward a second contact from a switch-deactu-
ated position to a switch-actuated position and movable

away from the said second contact from said switch-ac-
tuated position back to said switch deactuated position,
said first contact releasably contacting said second con-
tact in said switch-actuated position and said first contact
being separated from said second contact in said switch-
deactuated position; a transfer carriage operatively en-
gaged with said first contact and being movable toward
and away from said second contact between said switch-
deactuated and switch-actuated positions, said transfer
carriage being arranged and configured to accommodate
a flip-flop mechanism for bringing said first contact into
contact with said second contact and for releasing said
first contact from said second contact; said flip-flop mech-
anism overcoming a transfer barrier between said switch-
actuated and switch-deactuated positions; and an actu-
ator operative engaged with said transfer carriage and
being movable toward and away from said second con-
tact, said actuator being movable so as to impart move-
ment on said transfer carriage and said first contact be-
tween said switch-deactuated and switch-actuated posi-
tions, and said actuator being movable so as to impart
movement on said transfer carriage to overcome said
transfer barrier from both said switch-deactuated and
switch actuated positions; wherein, through said actuator
and transfer carriage, said first contact is transferred into
and out of contact with said second contact, character-
ized in that the non-teasable switch comprises a lock
device, said lock device being configured and arranged
such that when said lock device is operated it maintains
the said actuator and said transfer carriage either in said
switch-actuated position or in said switch-deactuated po-
sition, and in that the flip-flop mechanism includes first
and second carriage plates cooperating with first carriage
cutout and a first biasing member, said flip-flop mecha-
nism cooperating with said actuator to move said transfer
carriage within said actuator relative to the movement of
said actuator, wherein said flip-flop mechanism further
includes a bridge plate cooperating with said second car-
riage cutouts and a second biasing member to bias said
bridge plate toward said second contact, said bridge plate
including said first contact connected thereto, whereby
said bridge plate is biased so as to provide contact be-
tween said first and second contact.
[0006] The switch and transfer assembly as herein de-
scribed prevents teasing that may occur between con-
tacts in a circuit. The improved switch prevents arcing
and sparking. Contact welding may also be avoided.
Preferably, the switch is incorporated in triggers for hand
operated power tools used, for example, in construction
and gardening applications.

Brief Description of the Drawings

[0007] Like reference numbers generally indicate cor-
responding elements in the figures.
[0008] Figure 1A illustrates an elevated side view of
one embodiment of a switch
[0009] Figure 1B illustrates a perspective view of the
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switch of Figure 1A.
[0010] Figure 1C illustrates a perspective view of the
other side of the switch of Figure 1B.
[0011] Figure 2 illustrates an elevated perspective
view of one exemplary embodiment of an actuator body
and a carriage body.
[0012] Figure 3 illustrates an elevated perspective
view of the actuator body of Figure 2 including an exem-
plary embodiment of an attached trigger insert.
[0013] Figure 4 illustrates an elevated perspective
view of one embodiment of a carriage body in accordance
with the principles of the present invention.
[0014] Figure 5 illustrates a partial perspective view of
the carriage body shown in Figure 4.
[0015] Figure 6 is an elevated view of an exemplary
embodiment for a switch cover interacting with the first
and second contacts shown in Figures 4 and 5.
[0016] Figure 7 is a partial perspective view of the
switch shown in Figure 1A with the switch housing re-
moved.
[0017] Figure 8A illustrates one embodiment of a
switch in the release state.
[0018] Figure 8B illustrates an elevated perspective
view of an actuator, carriage body, and contacts arranged
in a stage 1 state.
[0019] Figure 9A illustrates an elevated perspective
view of select components of Figure 8B arranged in a
stage 2 state.
[0020] Figure 9B illustrates an elevated perspective
view of the opposite side of the components shown in
Figure 9A.
[0021] Figure 10A illustrates an elevated perspective
view of the select components of Figure 8B arranged in
a stage 3 state.
[0022] Figure 10B illustrates an elevated perspective
view of the opposite side of the components shown in
Figure 10A.
[0023] Figure 11A illustrates an elevated perspective
view of the components of Figure 8B arranged in a stage
4 state.
[0024] Figure 11B illustrates an elevated perspective
view of the opposite side of the components shown in
Figure 11A.
[0025] Figure 12A illustrates an elevated perspective
view of the components of Figure 8B arranged in a stage
5 state.
[0026] Figure 12B illustrates an elevated perspective
view of the opposite side of the components shown in
Figure 12A.
[0027] Figure 13A illustrates an elevated perspective
view of the components of Figure 8B arranged in a stage
6 state.
[0028] Figure 13B illustrates an elevated perspective
view of the opposite side of the components shown in
Figure 13A.
[0029] Figure 14A illustrates a partial perspective view
of one embodiment of a switch including an exemplary
embodiment of a lock device in an unlocked state, the

switch being in a switch-deactuated position.
[0030] Figure 14B illustrates a partial perspective view
of the switch as shown in Figure 14A having the lock
device in a "lock on" state and the switch in a switch-
actuated position.
[0031] Figure 14C illustrates a partial perspective view
of the switch as shown in Figure 14A having the lock
device in a "lock release" state and the switch not yet
transited to a switch-deactuated position.
[0032] Figure 14D illustrates a partial perspective view
of another exemplary embodiment for a lock device for
a switch having the lock device in a "lock off" state and
the switch in a switch-deactuated position.
[0033] Figure 14E illustrates a partial perspective view
of the switch as shown in Figure 14D having the lock
device in a lock-off state and the switch in a switch-acti-
vated position.
[0034] Figure 15 illustrates a schematic of an exem-
plary embodiment of a wiring pattern for a switch in ac-
cordance with the principles of the present disclosure.
[0035] Figure 16A illustrates a schematic of an exem-
plary embodiment of a single-pole, single-throw, non-
teasable switch in accordance with the principles of the
present disclosure.
[0036] Figure 16B illustrates a schematic of multiple
exemplary embodiments of single-pole, single-throw,
non-teasable switches arranged in parallel in accordance
with the principles of the present disclosure.
[0037] Figure 17A illustrates a schematic of an exem-
plary embodiment of a double-pole, single-throw, non-
teasable switch in accordance with the principles of the
present disclosure.
[0038] Figure 17B illustrates a schematic of multiple
exemplary embodiments of double-pole, single-throw,
non-teasable switches arranged in parallel in accordance
with the principles of the present disclosure.
[0039] Figure 18A illustrates a schematic of an exem-
plary embodiment of a single-pole, single-throw, non-
teasable switch including a number of bus bars to drive
a number of loads in accordance with the principles of
the present disclosure.
[0040] Figure 18B illustrates a schematic of an exem-
plary embodiment of a multiple-pole, single-throw, non-
teasable switches including a number of bus bars to drive
a number of loads in accordance with the principles of
the present disclosure.

Detailed Description of the Preferred Embodiment

[0041] In broad terms, embodiments of a switch are
configured to minimize teasing between contacts in an
electrical circuit. In a switch-actuated position, the switch
provides sufficient contact pressure between contacts to
close the circuit. Conversely, in a switch-deactuated po-
sition, the switch removes all contact pressure between
the contacts to open the circuit. However, although the
switch is described below in terms of an electrical wired
circuit, this is exemplary only, and certain embodiments
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of the present invention may be suitable for use with other
known circuit arrangements.
[0042] Figures 1A-1C illustrate exemplary embodi-
ments of a switch 10 including a trigger 30, which is mov-
able between a switch-actuated position and a switch-
deactuated position. The trigger 30 includes a trigger in-
sert 34 (best seen in Figure 3) that connects with an ac-
tuator 20 (best seen in Figure 2). According to one em-
bodiment, when activated (e.g., depressed), the trigger
30 pushes the actuator 20 toward the transfer carriage
40 (best shown in Figures 4 and 5) to move the switch
10 into the switch-actuated position. In this switch-actu-
ated position, a first contact (as seen in Fig. 4, reference
no. 12) is moved into a depressed contact position, in
which the first contact physically touches a second con-
tact (as seen in Fig. 5, reference no. 18). According to
one embodiment, one or both of the first and second con-
tacts include multiple contacts.
[0043] Conversely, the trigger 30 releases the actuator
20 and transfer carriage 40 when toggled into the switch-
deactuated position. Moving the actuator 20 causes the
first contact 12 to move into a released contact position,
in which the first contact is separated from the second
contact 18. The trigger 30 may be activated by any me-
chanical pressure, including pressure applied by an op-
erator. However, the invention is not limited to mechan-
ical pressure and the trigger 30 may also be activated by
automated control.
[0044] Still referring to Figs. 1A-1C, one embodiment
of a switch 10 includes a housing 70 and cover 90 for
protecting switch components. The housing 70 and cover
90 are arranged and configured to be coupled together
such that the switch components are positioned within
the volume created by the housing 70 and cover 90. One
embodiment of the cover 90 is provided with side flanges
95 for connecting the cover 90 to the housing 70.
[0045] As best shown in Figure 6, one embodiment of
the cover 90 includes a terminal block 92 and terminal
frame 94 mounted thereon. The terminal block 92 and
terminal frame 94 provide physical support for the second
contacts 18 and include connecting terminals 2M, 2C and
line input L2, which are discussed in further detail herein.
In one embodiment, sleeve 98 is provided at one end of
the cover 90 to protect the actuator 20. The circuit will
close when the first contacts 12 contact the second con-
tacts 18, such that an electric current flows from terminal
block 92 to the terminal frame 94 through the bridge plate
14. While the current flows through the bridge plate 14,
current creepage may occur. Cover ribs 96 are provided
on a surface of the cover 90 to decrease current creepage
by increasing the distance through which the creepage
would need to pass.
[0046] Referring back to Figures 1B and 1C, the hous-
ing 70 includes line inputs. As shown, a first line input L1
and second line input L2 reside on a side of the housing
70 as input holes. The line inputs hole L1, L2 provide
wire connection means for the switch to connect to a
power source (not shown). Terminals 1M, 2C, 2M and

2C are disposed on the opposite side of the housing 70.
First and second load side terminals 1M, 2M are provided
on opposite sides of the cover 90. Additionally, first and
second capacitor side terminals 1C, 2C are provided be-
tween the load side terminals 1M, 2M.
[0047] Referring now to Figure 15, the relationship be-
tween the line inputs L1, L2 and the terminals 1M, 2M,
1C and 2C can be schematically illustrated in an exem-
plary wiring pattern. Preferably, the line input wire 1N and
2L may be respectively inserted into the line inputs hole
L1 and L2 (shown in Figure 1C) to connect a power
source P to the switch. First and second load terminals
1M and 2M provide a connection to a motor (e.g., a power
tool motor) for operating the motor. First and second ca-
pacitor side terminals 1C and 2C provide a connection
to a capacitor X2 (e.g., an EMI filter). Preferably, termi-
nals 1M and 1C and input wire 1N are internally connect-
ed within the switch 10.
[0048] Still referring to Figure 15, the switch 10 is tog-
gled on and off by connecting and separating terminals
2M and 2C with line input wire 2L. The round nodes SC
on either end of the circuit denote the second contacts
18. These nodes SC come into or out of contact with first
contact nodes FC via a contact bridge B (e.g., bridge
plate 14 as shown in Figure 4). The contact between first
contacts FC and second contacts SC connects terminal
2M with input wire 2L, thereby closing the circuit. The
bridge B delivers the first contacts FC to the second con-
tacts SC and connects terminal 2M with input wire 2L,
thereby closing the circuit. The bridge B delivers the first
contacts FC to the second contacts SC via movement of
the transfer carriage 40 and the actuator 20 (as shown
in Figure 2).
[0049] It is emphasized that the support structures as
illustrated, including the trigger 30, housing 70, and cover
90, represent one exemplary embodiment only and that
other arrangements may be equally suitable. Additional-
ly, the arrangement shown of line inputs L1, L2 and ter-
minals 1M, 2M, 1C, and 2C in Figure 15 represents only
one exemplary embodiment and that other arrangements
may be equally suitable.
[0050] Referring back to Figures 1A-1C, one embodi-
ment of the switch 10 includes a lock device 50 mounted
on the housing 70. The lock device 50 provides a lock-
on and a lock-off function to the trigger 30. The lock device
50 is further discussed herein with reference to Figures
14A-14E.
[0051] Figures 2-4 show an exemplary embodiment of
an actuator 20 and transfer carriage 40 of a transfer as-
sembly 200. The actuator 20 includes a shaft 22. The
shaft 22 is connected to a carriage container 24 at a first
end, and includes interlocks 26 at a second, opposite
end. The carriage container 24 is receivable of the trans-
fer carriage 40. Preferably, the transfer carriage 40 is
slidable within the carriage container 24, such that actu-
ator 20 and transfer carriage 40 move relative to one
another. In one embodiment the transfer carriage 40 re-
sembles a trolley-like structure that is movable linearly
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within the carriage container 24. More preferably, the car-
riage container 24 is substantially a boxed receptacle for
housing the transfer carriage 40 therein.
[0052] In Figure 3, one embodiment of the actuator 20
may be connected to a trigger insert 34 for supporting
the trigger 30. Preferably, the actuator 20 is externally
activated by a switch operator via the trigger 30. In one
preferred configuration, the trigger insert 34 may be se-
curely connected to the actuator 20 by applying a fastener
35 (e.g., an e-ring), to lock the trigger insert 34 to the
actuator 20. In particular, the fastener 35 is used to en-
gage the interlocks 26 of the actuator 20. The trigger
insert 34 provides ease of connection between the actu-
ator 20 and the trigger 30, so that the actuator 20 may
be comfortably activated and released by the switch op-
erator.
[0053] One side of the carriage container 24 includes
first and second actuator cutouts 28, 29. Preferably, the
actuator cutouts 28, 29 are disposed as pairs on opposite
sides of actuator 20, such that they extend in the longi-
tudinal direction of shaft 22. The actuator cutouts 28, 29
will be discussed in further detail herein.
[0054] Referring now to Figure 4, the transfer carriage
40 includes a first set of carriage cutouts 49a and a sec-
ond set of carriage cutouts 49b. Preferably, the first set
of carriage cutouts 49a are disposed on opposite ends
of the transfer carriage 40 and extend transversely to the
longitudinal direction of the shaft 22. Preferably the sec-
ond set of carriage cutouts 49b (best shown in Figure 2)
are disposed on opposite sides of the transfer carriage
40 and extend in same direction as the first actuator cut-
outs 28, 29 and shaft 22. The first carriage cutouts 49a
provide a space for first and second carriage plates 42a,
42b to slide therethrough.
[0055] The shoulder portions of the transfer carriage
40 surrounding the first carriage cutouts 49a retain bias-
ing surfaces 43a, 43b. Preferably, the biasing surfaces
43a, 43b are biased outward by a first bias member 44a
pushing against the biasing surfaces 43a, 43b. For ex-
ample, in Figure 4 the first bias member 44a is illustrated
as compressed against the second carriage plate 42b,
which has been slid towards the first carriage plate 42a.
Alternately, the first carriage plate 42a could slide to-
wards the second carriage plate 42b, thereby compress-
ing the first bias 44a against the first carriage plate 42a
in a similar manner. In one embodiment, the first bias
44a is a spring.
[0056] Referring now to Figures 5-7, the bridge plate
14 is slidingly engaged with the transfer carriage 40 along
the second carriage cutouts 49b. The bridge plate 14
includes the first contacts 12 disposed on either end of
the bridge plate 14. The first contacts 12 face towards
the second contacts 18, which are located on one end
of the transfer carriage 40. Preferably, the bridge plate
includes grooves (best shown in Figure 6). According to
one embodiment, a second carriage biasing member 44b
biases the bridge plate 14 toward the second contacts
18. In one exemplary configuration, the bridge plate 14

slides along the second carriage cutouts 49b and along
the first actuator cutouts 28 to deliver the first contacts
12 into and out of contact with the second contacts 18.
[0057] According to one embodiment, the second con-
tacts 18 are fixed on the terminal frame 94 and terminal
block 92 as shown in Figures 5 and 6. When the transfer
carriage 40 is slid along the actuator 20, the bridge plate
14 is moved towards and away from the second contacts
18 so as to connect and separate the first and second
contacts 12, 18. In one embodiment, the first contacts 12
are arranged as a first and second contact pad that come
into and out of contact with a corresponding pair of con-
tact pads for the second contacts 18. The bridge plate
14 connects the pads in order to close the circuit.
[0058] In another embodiment, the bridge plate 14 also
include magnets 16 disposed on the opposite side of the
bridge plate 14 from which the contact pads of the first
contacts 12 are located. In this kind of configuration, the
bridge plate is pulled towards the second contact 18 to
provide sufficient contact pressure on the contacts 12,
18. Preferably, a potential difference exists between the
terminal block 92 and the terminal frame 94. Preferably,
the magnets 16 and the terminal block and frame 92, 94
may have a difference in magnet polarity. Alternatively,
either the magnets 16 or terminal block and frame 92, 94
can have a magnetic field and the other can be composed
of iron. As will be discussed in detail below, the transfer
carriage 40 snaps on and off in a short period of time to
close and break the circuit.
[0059] Referring back to Figure 4, one embodiment of
the transfer carriage 40 includes at least one cam mem-
ber 48. Another embodiment of the transfer carriage 40
includes cam member 48 oppositely disposed on either
side of the transfer carriage 40, opposite the second car-
riage cutouts 49b. The cam members 48 move in the
same longitudinal direction as the actuator 20 when the
trigger 30 is activated to move the actuator 20 and the
transfer carriage 40.
[0060] Referring now to Figure 7, a transfer barrier pre-
vents the transfer carriage 40 from moving towards the
second contacts 18 unless sufficient force is applied to
the actuator 20 and transfer carriage 40 to overcome the
transfer barrier. Preferably, the transfer barrier includes
an assembly of cam balls 60 biased toward the transfer
carriage 40 by ball biasing members 62. In one embod-
iment, the cam balls 60 and ball biasing members 62 are
supported by ball stops 64. Preferably, ball stops 64 are
insertable into the housing 70 at holes 75. In another
embodiment, the ball stops 64 include a waved contour
so that they are self-locked in the housing holes 75 via
an interference fit In one exemplary embodiment, the
cam balls 60 are steel balls that lock the cam members
48 so as to prevent movement of the transfer carriage
40 even when the actuator 20 is initially moved.
[0061] Referring back to Figures 2 and 4, the transfer
assembly 200, which includes the actuator 20, the trans-
fer carriage 40, and a flip-flop mechanism, operates in
cooperation with the transfer barrier. The flip-flop mech-
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anism preferably includes the first and second carriage
plates 42a, 42b operating in cooperation with the first
biasing member 44a. The flip-flop mechanism further in-
cludes the bridge plate 14 and second biasing member
44b. The cam members 48 of the transfer carriage 40
cooperate with the transfer barrier to prevent movement
of the transfer carriage 40. The transfer barrier includes
the cam balls 60, ball biasing members 62, and ball stop-
pers 64.
[0062] Figure 8A illustrates the switch 10 having the
transfer assembly arranged in a switch-deactuated po-
sition. Figure 8B illustrates the transfer assembly of the
switch 10 including the actuator 20, transfer carriage 40,
a flip-flop mechanism, and contacts 12, 18 arranged in
the switch-deactuated position. To transition out of the
switch-deactuated position, a switch operator activates
the actuator 20 via the trigger 30, which causes the trans-
fer carriage 40 to move relative to the actuator 20. The
actuator 20 is moved to initiate delivery of the transfer
carriage 40 and first contact 12 toward the second contact
18.
[0063] When the actuator 20 is moved toward the sec-
ond contacts 18, a transfer barrier prevents movement
of the carriage 40 by providing an energy barrier. Pre-
venting movement of the carriage 40 while moving the
actuator 20 causes transfer energy to build up in the flip-
flop mechanism. The transfer carriage 40 is locked from
movement until a sufficient amount of energy is input into
the system. When a sufficient amount of energy is pro-
vided via the trigger 30, the transfer carriage 40 over-
comes the transfer barrier. When the transfer barrier is
overcome, the flip-flop mechanism changes states,
thereby moving the carriage 40 towards the second con-
tacts 18. The switch 10 now is in the switch-actuated
position and a transfer barrier prevents movement back
to the switch-deactuated position.
[0064] Referring now to Figures 8A-14B, various stag-
es of select components within the switch 10 are illus-
trated describing toggling of the switch 10 between
switch-actuated and switch-deactuated positions. Fig-
ures 8A and 8B illustrate components of the switch 10
arranged in a stage 1 "release state." Figures 9A-9B il-
lustrate the select components shown in Figure 8B ar-
ranged in a stage 2 "first energy build up" state in which
the actuator 20 is moved further towards the second con-
tacts 18. The actuator 20 presses against the transfer
carriage 40 to move the cam members 48 up to the cam
balls 60 of the transfer barrier, such that the transfer car-
riage 40 is at a transfer point. The first biasing member
44a is compressed, thereby creating and storing transfer
energy in the first carriage biasing member 44a at the
transfer point.
[0065] Figures 10A-10B illustrate the select compo-
nents of Figure 8B arranged in a stage 3 "fly to on" state.
If further pressure is applied to the actuator 20, the trans-
fer carriage 40 will overcome the transfer barrier and be
free to move past the transfer point. In particular, the
energy built up from the compression of the first biasing

member 44a enables the cam members 48 of the transfer
carriage 40 to overcome the resistance of the cam balls
60. The cam members 48 are allowed to move as a result
of the space created by the second actuator cutouts 29.
Thus, there is no force to resist movement of the transfer
carriage 40, towards the second contact 18. At this point,
the cam members 48 quickly slide (i.e., or fly) over the
cam balls 60. Thus, the cam balls 60 retract away from
the transfer carriage 40 by compression of the ball biasing
members 62 toward the ball stops 64.
[0066] Figures 11A-11B illustrate the select compo-
nents of Figure 8B arranged in a stage 4 "switch on" state.
Once the transfer carriage 40 overcomes the transfer
barrier and moves past the cam balls 60, the bridge plate
14 is delivered toward the second contacts 18. Thus, the
first contacts 12 come into contact with the second con-
tacts 18, thereby closing the circuit. This is analogous to
the schematic wiring pattern illustrated in Figure 16 dis-
cussed above. Sufficient contact pressure is maintained
between the first and second contacts 12,18 through the
second biasing member 44b. The energy built up from
compression of the first biasing member 44a at stage 2
is released in pushing the bridge plate 14 towards the
second contacts 18.
[0067] Figures 12A-12B illustrate the select compo-
nents of Figure 8B arranged in a stage 5 "second energy
pile up" state. At this point, even if the actuator 20 is
released, the transfer barrier retains the transfer carriage
40 in the "switch on" state such that contact between the
first and second contacts 12, 18 is maintained. The ac-
tuator 20 must now be moved in a direction away from
the second contacts 18 in order to toggle the switch to
the switch-deactuated position. The first biasing member
44a is then compressed in a manner similar to stage 2,
but from the opposite side. Second carriage plate 42b is
slid through first carriage cutout 49a, such that the second
biasing surface 43b compresses the first biasing member
44a against the first biasing surface 43a of the first car-
riage plate 42a. A second transfer energy is stored at a
second transfer point where the cam members 48 are
pushed against the cam balls 60 from the opposite side.
This energy storage configuration is analogous to the
first energy storage configuration of stage 2 illustrated in
Figures 9A-9B.
[0068] Figures 13A-13B illustrate the select compo-
nents of Figure 8B arranged in a stage 6 "fly to off’ state.
After the actuator 20 is further released, the transfer car-
riage 40 is pulled away from the second contacts 18 with
sufficient force to overcome the cam balls 60. Thus, the
cam members 48 slide quickly over the cam balls 60,
thereby releasing the second transfer energy stored in
stage 5. The release causes the bridge plate 14 to quickly
separate from the second contacts 18. This configuration
is analogous to the "fly to on" state of stage 3 illustrated
in Figures 10A-10B, except that the transfer carriage 40
and bridge plate 14 are moving in the opposite direction.
After this stage, the select components of the switch 10
return to the stage 1 "release" state. Thus, one switch-
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actuated/switch-deactuated position cycle is completed.
[0069] It is emphasized that this description represents
one exemplary embodiment only and the invention is not
limited to the specific arrangement as described herein.
For instance, it will appreciated that the biasing members
44a, 44b, 62 described may be any biasing member that
is equally suitable for the desired application, are not lim-
ited to the coil springs as shown. Thus, other arrange-
ments for the switch components may vary as necessary
to suit any desired application.
[0070] Referring now to Figures 14A-14E, a locking
device 50 maintains the transfer carriage 40 in the closed
circuit position (i.e., or "switch on" state) or maintains the
transfer carriage 40 in the "release" position. Figures
15A-15E illustrate partial perspective views of the lock
device 50 of the switch 10. Relevant components are
shown for purposes of illustration. It is emphasized that
the lock device 50 shown in Figures 14A-14E is exem-
plary only as other arrangements may be equally suita-
ble.
[0071] Figures 14A-14C illustrate the lock device 50
respectively in the "lock off, switch off" state, the "lock
on, switch on" state, and the "lock off, switch on" state.
According to one embodiment, the lock device 50 in-
cludes a lock button 51. The lock button 51 includes a
fastener 51a that connects to a reciprocating member
51b. The reciprocating member 51b is movable into and
out of the housing 70. According to another embodiment,
a lock biasing member 54 is disposed within the lock
button 51. Preferably, the lock biasing member 54 is dis-
posed annularly about the fastener member 51a and re-
ciprocating member 51b. The lock button 51 is connected
to the housing 70 through an annular collar 59. The lock
button 51 and collar 59 provide a biasing space 56 ther-
ebetween, such that the lock button 51 may move into
and out of the annular collar 56. A reciprocating space
55 is provided within the housing 70, such that the recip-
rocating member 51b may reciprocate into and out of the
housing 70.
[0072] The lock button 51 connects with a lock device
lever 52 to engage a catch member 58. As shown in
Figures 14A, the lever 52 is shown released from the
catch member 58 in a "lock off, switch off" position. In
Figure 14B, the lever 52 is shown engaged with the catch
member 58 in a "lock on, switch on" position. Figure 14C
illustrates the lever 52 released from the catch member
58 in a "lock off, switch on" position.
[0073] Figures 14D-14E illustrate an alternative em-
bodiment for the lock device 50. As shown in Figures
14D-14E, a lock device shoulder 38 may be employed
such that the switch 10 is locked in a switch-deactuated
position and released in a switch-actuated position. Fig-
ure 14D shows the lock device 50 in a "lock on, switch-
deactuated" stage. Figure 14E shows the lock device 50
in a "lock off, switch-actuated" stage.
[0074] It will be appreciated that while the lock device
50 may be preferable for switch operation, it may not be
necessary in all embodiments.

[0075] Figures 16(A-B) - 19(A-B) illustrate multiple
schematic arrangements for using a non-teasable switch
100. In brief: Figure 16A illustrates one embodiment of
a switch 100 as a single-pole, single-throw, non-teasable
switch. This configuration is analogous to the wiring pat-
tern having a motor shown in Figure 15. Figure 16B il-
lustrates a schematic for multiple single-pole, single-
throw, non-teasable switches 100 arranged in parallel.
[0076] Figure 17A illustrates an embodiment of a non-
teasable switch 101 arranged in a double-pole, single-
throw, non-teasable switch 101 configuration. Figure 17B
illustrates multiple double-pole, single-throw, non-teas-
able switches 101 arranged in parallel.
[0077] Figure 18A illustrates a single-pole, single-
throw, non-teasable switch 103 and further including a
number of bus bars 102 to drive a number of loads. Figure
18B illustrates multiple-pole, single-throw, non-teasable
switches 103 including a number of bus bars to drive a
number of loads.
[0078] The switch as herein described prevents teas-
ing that may occur between contacts in a circuit, thereby
preventing arcing and sparking. Welding of contacts may
also be avoided when using this switch. Preferably, the
switch is incorporated in a trigger for a hand operated
power tool. It is emphasized that this application is ex-
emplary only. The switch is not limited only to use with
electrical circuits as described. It may also be adaptable
for use with other known on/off circuits for preventing
teasing. The non-teasable switch is also not limited only
to the uses described herein. Other arrangements that
produce similar functionality may be equally suitable.
[0079] Furthermore, it is particularly noted that various
embodiments of the switch may be adapted for use with
various currents and voltages, and either AC or DC pow-
er. Moreover, as previously indicated, the present inven-
tion is not limited exclusively to electrical circuit interrup-
tion. Moreover, the switch is not limited only to the par-
ticular arrangement of electrical circuits shown and de-
scribed herein. Embodiments of the present invention
may be suitable for use with circuits operating at a variety
of AC and DC voltages, and/or a variety of AC and DC
currents.
[0080] Although the switch is described herein in terms
of a device that is integrated into an electrical circuit, this
is exemplary only. Certain embodiments of the present
invention may be suitable for partial or total integration
into larger circuits, appliances, or other devices. Howev-
er, other embodiments of the present invention may be
suitable for use as modules used with other circuits or
devices.
[0081] The above specification, examples and data
provide a complete description of the manufacture and
use of the composition of the invention. Since many em-
bodiments of the invention can be made without depart-
ing from the scope of the invention, the invention resides
in the claims hereinafter appended.
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Claims

1. A non-teasable switch (10), comprising:

a first contact (12) movable toward a second
contact (18) from a switch-deactuated position
to a switch-actuated position and movable away
from the said second contact (18) from said
switch-actuated position back to said switch de-
actuated position, said first contact (12) releas-
ably contacting said second contact (18) in said
switch-actuated position and said first contact
(12) being separated from said second contact
(18) in said switch-deactuated position;
a transfer carriage (40) operatively engaged
with said first contact (12) and being movable
toward and away from said second contact (18)
between said switch-deactuated and switch-ac-
tuated positions, said transfer carriage (40) be-
ing arranged and configured to accommodate a
flip-flop mechanism for bringing said first contact
(12) into contact with said second contact (18)
and for releasing said first contact (12) from said
second contact (18); said flip-flop mechanism
overcoming a transfer barrier between said
switch-actuated and switch-deactuated posi-
tions; and
an actuator (20) operative engaged with said
transfer carriage (40) and being movable toward
and away from said second contact (18), said
actuator (20) being movable so as to impart
movement on said transfer carriage (40) and
said first contact (12) between said switch-de-
actuated and switch-actuated positions, and
said actuator (20) being movable so as to impart
movement on said transfer carriage (40) to over-
come said transfer barrier from both said switch-
deactuated and switch actuated positions;
wherein, through said actuator (20) and transfer
carriage (40), said first contact (12) is transferred
into and out of contact with said second contact
(18), wherein said flip-flop mechanism includes
a bridge plate (14) cooperating with second car-
riage cutouts (49b) and a second biasing mem-
ber (44b) to bias said bridge plate (14) toward
said second contact (18), said bridge plate (14)
including said first contact (12) connected there-
to, whereby said bridge plate (14) is biased so
as to provide contact between said first and sec-
ond contact (12, 18),
characterized in that the non-teasable switch
comprises a lock device (50), said lock device
(50) being configured and arranged such that
when said lock device (50) is operated it main-
tains the said actuator (20) and said transfer car-
riage (40) either in said switch-actuated position
or in said switch-deactuated position,
and in that the flip-flop mechanism further in-

cludes first and second carriage plates (42a,
42b) cooperating with first carriage cutouts (49a)
and a first biasing member (44a), said flip-flop
mechanism cooperating with said actuator (20)
to move said transfer carriage (40) within said
actuator (20) relative to the movement of said
actuator (20).

2. The non-teasable switch according to claim 1, further
comprising a housing (70) and cover (90) for con-
taining and protecting said switch (10).

3. The non-teasable switch according to claim 1, further
comprising at least one terminal connector and at
least one line input (L1,L2), wherein said terminal
connector is connectable to at least one of an electric
load and a passive component (non-power consum-
ing component), said line input being receivable of
connectors to connect said switch with a power
source (P).

4. The non-teasable switch according to claim 1, further
comprising a trigger (30), said trigger (30) being con-
structed and arranged to respectively activate and
retease said actuator (20) and transfer carriage (40)
in said switch-actuated position, and said switch-de-
actuated position.

5. The non-teasable switch according to claim 1,
wherein said actuator (20) and said transfer carriage
(40) move relative to one another.

6. The non-teasable switch according to claim 1,
wherein said actuator (20) includes a shaft (22) and
a carriage container (24) disposed at one end of said
shaft (22), said carriage container (24) contains said
transfer carriage (40), said carriage container (24)
including cutouts (28,29) so as to allow said transfer
carriage (40) to move within said carriage container
(24).

7. The non-teasable switch according to claim 1,
wherein said first contact (12) includes two contact
points.

8. The non-teasable switch according to claim 1,
wherein said transfer carriage (40) includes at least
one cam member (48) to cooperate with said transfer
barrier, said cam member (40) being movable toward
one side of said transfer barrier in a first transfer en-
ergy storage stage when said transfer carriage (40)
and actuator (20) are moved to a switch-actuated
position, said cam member (40) being movable to-
ward another side of said transfer barrier in a second
transfer energy storage stage when said transfer car-
riage (40) and said actuator (20) are moved to a
switch-deactuated position.
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9. The non-teasable switch according to claim 8,
wherein said transfer barrier includes at least one
cam ball (60), at least one ball biasing member (62),
and at least one ball stop (64), wherein one end of
the ball biasing member (62) couples to the ball stop
(64) and the other end of the ball biasing member
(62) couples to the cam ball (60), wherein said ball
biasing member (62) biases said cam ball (60) to-
ward said transfer carriage (40) and resists move-
ment of said transfer carriage (40) by means of said
cam member (48).

Patentansprüche

1. Prellfreier Schalter (10), der Folgendes umfasst:

einen ersten Kontakt (12), der zu einem zweiten
Kontakt (18) hin von einer nicht betätigten Schal-
terstellung zu einer betätigten Schalterstellung
bewegt werden kann und von dem zweiten Kon-
takt (18) weg von der betätigten Schalterstellung
zurück zu der nicht betätigten Schalterstellung
bewegt werden kann, wobei in der betätigten
Schalterstellung der erste Kontakt (12) lösbar
den zweiten Kontakt (18) kontaktiert und in der
nicht betätigten Schalterstellung der erste Kon-
takt (12) von dem zweiten Kontakt (18) getrennt
ist,
einen Verschiebeschlitten (40), der wirksam mit
dem ersten Kontakt (12) in Eingriff gebracht ist
und zwischen der nicht betätigten Schalterstel-
lung und der betätigten Schalterstellung zu dem
zweiten Kontakt (18) hin und von demselben
weg bewegt werden kann, wobei der Verschie-
beschlitten (40) dafür angeordnet und konfigu-
riert ist, einen Flipflop-Mechanismus aufzuneh-
men, um den ersten Kontakt (12) in Kontakt mit
dem zweiten Kontakt (18) zu bringen und um
den ersten Kontakt (12) von dem zweiten Kon-
takt (18) zu lösen, wobei der Flipflop-Mechanis-
mus eine Verschiebungssperre zwischen der
betätigten und der nicht betätigten Schalterstel-
lung überwindet, und
einen Betätiger (20), der wirksam mit dem Ver-
schiebeschlitten (40) in Eingriff gebracht ist und
zu dem zweiten Kontakt (18) hin und von dem-
selben weg bewegt werden kann, wobei der Be-
tätiger (20) so bewegt werden kann, dass er eine
Bewegung zwischen der nicht betätigten und
der betätigten Schalterstellung an den Verschie-
beschlitten (40) und den ersten Kontakt (12) wei-
tergeben kann, und der Betätiger (20) so bewegt
werden kann, dass er eine Bewegung an den
Verschiebeschlitten (40) weitergeben kann, um
die Verschiebungssperre sowohl von der nicht
betätigten als auch von der betätigten Schalter-
stellung zu überwinden,

wobei, durch den Betätiger (20) und den Ver-
schiebeschlitten (40), der erste Kontakt (12) in
und außer Kontakt mit dem zweiten Kontakt (18)
verschoben wird,
wobei der Flipflop-Mechanismus eine Brücken-
platte (14), die mit zweiten Schlittenausschnit-
ten (49b) zusammenwirkt, und ein zweites Vor-
spannelement (44b) zum Vorspannen der Brük-
kenplatte (14) zu dem zweiten Kontakt (18) hin
einschließt, wobei die Brückenplatte (14) den er-
sten Kontakt (12), der mit derselben verbunden
ist, einschließt, wodurch die Brückenlatte (14)
so vorgespannt wird, dass sie einen Kontakt zwi-
schen dem ersten und dem zweiten Kontakt (12,
18) gewährleistet,
dadurch gekennzeichnet, dass der prellfreie
Schalter eine Arretierungseinrichtung (50) um-
fasst, wobei die Arretierungseinrichtung (50)
derart konfiguriert und angeordnet ist, dass,
wenn die Arretierungseinrichtung (50) betätigt
wird, sie den Betätiger (20) und den Verschie-
beschlitten (40) entweder in der betätigten
Schalterstellung oder in der nicht betätigten
Schalterstellung hält,
und dadurch, dass der Flipflop-Mechanismus
ferner eine erste und eine zweite Schlittenplatte
(42a, 42b), die mit ersten Schlittenausschnitten
(49a) zusammenwirken, und ein erstes Vor-
spannelement (44a) einschließt, wobei der
Flipflop-Mechanismus mit dem Betätiger (20)
zusammenwirkt, um den Verschiebeschlitten
(40) innerhalb des Betätigers (20) im Verhältnis
zu der Bewegung des Betätigers (20) zu bewe-
gen.

2. Prellfreier Schalter nach Anspruch 1, der ferner ein
Gehäuse (70) und eine Abdeckung (90) zum Auf-
nehmen und Schützen des Schalters (10) umfasst.

3. Prellfreier Schalter nach Anspruch 1, der ferner we-
nigstens eine Anschlussleiste und wenigstens einen
Leitungseingang (L1, L2) umfasst, wobei die An-
schlussleiste mit wenigstens einem von einer elek-
trischen Last und einem passiven Bauelement (nicht
stromverbrauchenden Bauelement) verbunden wer-
den kann, wobei der Leitungseingang Steckverbin-
der aufnehmen kann, um den Schalter mit einer
Stromquelle (P) zu verbinden.

4. Prellfreier Schalter nach Anspruch 1, der ferner ei-
nen Auslöser (30) umfasst, wobei der Auslöser (30)
dafür aufgebaut und angeordnet ist, den Betätiger
(20) und den Verschiebeschlitten (40) jeweils in der
betätigten Schalterstellung und der nicht betätigten
Schalterstellung zu aktivieren beziehungsweise zu
lösen.

5. Prellfreier Schalter nach Anspruch 1, wobei sich der
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Betätiger (20) und der Verschiebeschlitten (40) im
Verhältnis zueinander bewegen.

6. Prellfreier Schalter nach Anspruch 1, wobei der Be-
tätiger (20) einen Schaft (22) und einen Schlittenbe-
hälter (24), der an einem Ende des Schafts (22) an-
geordnet ist, einschließt, wobei der Schlittenbehälter
(24) den Verschiebeschlitten (40) enthält, wobei der
Schlittenbehälter (24) Ausschnitte (28, 29) ein-
schließt, um so zu ermöglichen, dass sich der Ver-
schiebeschlitten (40) innerhalb des Schlittenbehäl-
ters (24) bewegt.

7. Prellfreier Schalter nach Anspruch 1, wobei der erste
Kontakt (12) zwei Kontaktpunkte einschließt.

8. Prellfreier Schalter nach Anspruch 1, wobei der Ver-
schiebeschlitten (40) wenigstens ein Nockenele-
ment (48) zum Zusammenwirken mit der Verschie-
bungssperre einschließt, wobei das Nockenelement
(40) in einer ersten Verschiebungsenergie-Spei-
cherphase, wenn der Verschiebeschlitten (40) und
der Betätiger (20) zu einer betätigten Schalterstel-
lung bewegt werden, zu einer Seite der Verschie-
bungssperre hin bewegt werden kann, wobei das
Nockenelement (40) in einer zweiten Verschie-
bungsenergie-Speicherphase, wenn der Verschie-
beschlitten (40) und der Betätiger (20) zu einer nicht
betätigten Schalterstellung bewegt werden, zu einer
anderen Seite der Verschiebungssperre hin bewegt
werden kann.

9. Prellfreier Schalter nach Anspruch 8, wobei die Ver-
schiebungssperre wenigstens eine Nockenkugel
(60), wenigstens ein Kugel-Vorspannelement (62)
und wenigstens einen Kugelanschlag (64) ein-
schließt, wobei das eine Ende des Kugel-Vorspan-
nelements (62) an den Kugelanschlag (64) gekop-
pelt ist und das andere Ende des Kugel-Vorspan-
nelements (62) an die Nockenkugel (60) gekoppelt
ist, wobei das Kugel-Vorspannelement (62) die Nok-
kenkugel (60) zu dem Verschiebeschlitten (40) hin
vorspannt und einer Bewegung des Verschiebe-
schlittens (40) mit Hilfe des Nockenelements (48)
Widerstand entgegensetzt.

Revendications

1. Interrupteur sans accrochage (10), comprenant :

un premier contact (12) pouvant être déplacé
vers un deuxième contact (18) à partir d’une po-
sition de désactivation de l’interrupteur vers une
position d’activation de l’interrupteur, et pouvant
être déplacé à l’écart dudit deuxième contact
(18), de ladite position d’activation de l’interrup-
teur pour retourner dans ladite position de dé-

sactivation de l’interrupteur, ledit premier con-
tact (12) contactant de manière amovible ledit
deuxième contact (18) dans ladite position d’ac-
tivation de l’interrupteur et ledit premier contact
(12) étant séparé dudit deuxième contact (18)
dans ladite position de désactivation de
l’interrupteur ;
un chariot de transfert (40), engagé en service
dans ledit premier contact (12) et pouvant être
déplacé vers ledit deuxième contact (18) et à
l’écart de celui-ci, entre lesdites positions de dé-
sactivation et d’activation de l’interrupteur, ledit
chariot de transfert (40) étant agencé et confi-
guré de sorte à recevoir un mécanisme à bas-
cule pour établir un contact entre ledit premier
contact (12) et ledit deuxième contact (18) et
pour dégager ledit premier contact (12) dudit
deuxième contact (18) ; ledit mécanisme à bas-
cule surmontant une barrière de transfert entre
lesdites positions d’activation et de désactiva-
tion de l’interrupteur ; et
un actionneur (20), engagé en service dans ledit
chariot de transfert (40) et pouvant être déplacé
vers ledit deuxième contact (18) et à l’écart de
celui-ci, ledit actionneur (20) pouvant être dé-
placé pour entraîner un déplacement dudit cha-
riot de transfert (40) et dudit premier contact (12)
entre lesdites positions de désactivation et d’ac-
tivation de l’interrupteur, et ledit actionneur (20)
pouvant être déplacé pour entraîner un dépla-
cement dudit chariot de transfert (40) afin de sur-
monter ladite barrière de transfert à partir des-
dites deux positions de désactivation et d’acti-
vation de l’interrupteur ;
dans lequel ledit premier contact (12) est trans-
féré en vue d’une mise en contact avec ledit
deuxième contact (18) et d’un dégagement de
celui-ci par l’intermédiaire dudit actionneur (20)
et dudit chariot de transfert (40) ;
dans lequel ledit mécanisme à bascule englobe
une plaque de pontage (14), coopérant avec des
deuxièmes entailles du chariot (49b) et un
deuxième élément poussoir (44b), pour pousser
ladite plaque de pontage (14) vers ledit deuxiè-
me contact (18), ladite plaque de pontage (14)
englobant ledit premier contact (12) qui y est
connecté, ladite plaque de pontage (14) étant
ainsi poussée de sorte à établir un contact entre
lesdits premier et deuxième contacts (12, 18) ;
caractérisé en ce que l’interrupteur sans ac-
crochage comprend un dispositif de verrouillage
(50), ledit dispositif de verrouillage (50) étant
configuré et agencé de sorte que lors de l’ac-
tionnement dudit dispositif de verrouillage (50),
il retient ledit actionneur (20) et ledit chariot de
transfert (40) dans ladite position d’activation de
l’interrupteur ou dans ladite position de désac-
tivation de l’interrupteur ;
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et en ce que le mécanisme à bascule englobe
en outre des première et deuxième plaques de
chariot (42a, 42b), coopérant avec des premiè-
res entailles du chariot (49a) et un premier élé-
ment poussoir (44a), ledit mécanisme à bascule
coopérant avec ledit actionneur (20) pour dépla-
cer ledit chariot de transfert (40) dans ledit ac-
tionneur (20) par rapport au déplacement dudit
actionneur (20).

2. Interrupteur sans accrochage selon la revendication
1, comprenant en outre un boîtier (70) et un couver-
cle (90) pour contenir et protéger ledit interrupteur
(10).

3. Interrupteur sans accrochage selon la revendication
1, comprenant en outre au moins un connecteur de
borne et au moins une entrée de ligne (L1, L2), ledit
connecteur de borne pouvant être connecté à au
moins une charge électrique ou un composant passif
(composant non consommateur d’énergie), ladite
entrée de ligne pouvant recevoir des connecteurs
pour connecter ledit interrupteur à une source
d’énergie (P).

4. Interrupteur sans accrochage selon la revendication
1, comprenant en outre un déclencheur (30), ledit
déclencheur (30) étant construit et agencé de sorte
à activer et à relâcher ledit actionneur (20) et ledit
chariot de transfert (40) dans ladite position d’acti-
vation de l’interrupteur et ladite position de désacti-
vation de l’interrupteur.

5. Interrupteur sans accrochage selon la revendication
1, dans lequel ledit actionneur (20) et ledit chariot de
transfert (40) se déplacent l’un par rapport à l’autre.

6. Interrupteur sans accrochage selon la revendication
1, dans lequel ledit actionneur (20) englobe un arbre
(22) et un conteneur du chariot (24) agencé au ni-
veau d’une extrémité dudit arbre (22), ledit conteneur
du chariot (24) contenant ledit chariot de transfert
(40), ledit conteneur du chariot (24) englobant des
entailles (28, 29), pour permettre le déplacement du-
dit chariot de transfert (40) dans ledit conteneur du
chariot (24).

7. Interrupteur sans accrochage selon la revendication
1, dans lequel ledit premier contact (12) englobe
deux doigts de contact.

8. Interrupteur sans accrochage selon la revendication
1, dans lequel ledit chariot de transfert (40) englobe
au moins un élément de came (48), destiné à coo-
pérer avec ladite barrière de transfert, ledit élément
de came (40) pouvant être déplacé vers un côté de
ladite barrière de transfert dans un premier stade de
transfert de l’énergie accumulée lorsque ledit chariot

de transfert (40) et l’actionneur (20) sont déplacés
vers une position d’activation de l’interrupteur, ledit
élément de came (40) pouvant être déplacé vers un
autre côté de ladite barrière de transfert dans un
deuxième stade de transfert de l’énergie accumulée
lorsque ledit chariot de transfert (40) et ledit action-
neur (20) sont déplacés vers une position de désac-
tivation de l’interrupteur.

9. Interrupteur sans accrochage selon la revendication
8, dans lequel ladite barrière de transfert englobe au
moins une bille à came (60), au moins un élément
poussoir de la bille (62) et au moins un arrêt de la
bille (64), une extrémité de l’élément poussoir de la
bille (62) étant accouplée à l’arrêt de la bille (64) et
l’autre extrémité de l’élément poussoir de la bille (62)
étant accouplée à la bille à came (60), ledit élément
poussoir de la bille (62) poussant ladite bille à came
(60) vers ledit chariot de transfert (40) et opposant
une résistance au déplacement dudit chariot de
transfert (40) par l’intermédiaire dudit élément de ca-
me (48).
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