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Description

TECHNICAL FIELD.

[0001] The invention relates to a control system for an
industrial robot of the kind comprising a portable robot
controller or teach pendant for manually controlling
movement of a robot or manipulator arm. In particular
the invention relates to a hand operated safety switch
according to the preamble of claim 1 for safe use of a
robot or other machine under manual control. Such a
safety switch is known from EP-A-1229562.

BACKGROUND ART

[0002] Manually controlled movement of a robot arm
is used especially during a programming stage in order
to teach the robot to follow an operating path defined by
a number of set points. A memory means in the control
system may store the coordinates of said set points as
position instructions and other operating instructions
which, together with said set points, may define a work
cycle of the robot and means arranged, during automatic
running of the robot, to control the robot in accordance
with information stored in the memory means during the
programming stage.
[0003] In a control system for an industrial robot, the
robot during programming is often run with the aid of a
first control means which can be manually influenced, a
means such as a joystick. The joystick is often comprised
in a portable control unit also called a Teach Pendant
Unit or TPU. The robot or end effector of the robot is
successively moved to each of said set points or way-
points which define the movement path or the operating
positions that the robot is to follow or assume during au-
tomatic operation. These positions may be stored in the
form of a sequence of position instructions in a program
memory, i.e. the memory means, present in the robot, or
in a control unit. In addition to the pure position instruc-
tions, other operating instructions are stored in the pro-
gram memory giving further information about the work-
ing cycle of the robot. For example the operating instruc-
tions may give information about the desired robot ve-
locity in a certain section of the movement, about control
of outputs from the robot to external equipment, about a
desired precision of the robot movement, about condi-
tions for the robot movement in dependence on input
signals from external sensors or equipments, about
events such as switch on/off paint spray, about calls for
pre-programmed subroutines, and so on. During auto-
matic operation of the robot, the program instructions are
run through successively, and the robot is displaced suc-
cessively between the different programmed positions in
accordance with the position instructions and further car-
ries out the measures which are programmed into the
instructions.
[0004] US 4,888,708 to Brantmark entitled Control
system for an industrial robot describes a portable unit

or teach pendant unit for manual control of the robot dur-
ing programming for teaching the robot to follow a trajec-
tory or working path defined by a number of set points.
The TPU described comprises a joystick arranged for
controlling the movement of the robot as well as other
control means with a plurality of other control functions.
[0005] A control unit or TPU for use with robot must
include a safety switch of the type known as a dead man’s
handle or also known as a live handle switch. This device
requires the operator to hold a switch in a run position
such that if the operator lets go of the switch, the machine
stops. A live handle switch of a TPU may comprise a
certified safety switch type as described in US 5,444,203
to Gunnarsson assigned to ABB entitled Safety switch
for an Industrial Machine. The above specification de-
scribes a three position safety switch, which is operable
from a first end position via an operating position to a
second end position, the safety circuit being closed
(made) only in the operating position.
[0006] EP1229562 discloses, especially in figures 31
and 32, a TPU comprising a safety switch in form of a
push button. The push button is stationary and it is actu-
ated by two manipulation lever members movable by
right and left hand, respectively.
[0007] The present invention aims to provide an im-
proved safety switch for a control system for an industrial
robot of the kind mentioned above.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention provides a
safety switch as defined in claim 1. The improved live
handle switch is provided arranged to control robot move-
ment so as to stop movement in the event that the oper-
ator does not hold the live handle switch in a run position.
The live handle switch is arranged connected to a first
and a second safety switch operating means arranged
such that the robot may be moved if one safety switch
operating means only is held in the run position, and such
that robot movement stops if neither safety switch oper-
ating means is held in the run position. The live handle
switch is arranged connected to a first and a second safe-
ty switch operating means arranged such that the robot
may not be moved if any one of two safety switch oper-
ating means is urged or held in a panic stop position.
[0009] According to another aspect of an embodiment
of the present invention there is provided a portable robot
control wherein the controller or TPU comprises an im-
proved live handle switch according to an embodiment
of the invention and complying with an industrial safety
standard arranged to control robot movement so as to
stop movement in the event that the operator does not
hold the live handle switch in a run position. In another
embodiment the live handle switch is arranged connect-
ed to a first and a second safety switch operating means
arranged such that the robot may be moved if one safety
switch operating means only is held in the a run position,
and such that robot movement stops if neither safety
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switch operating means is held in the run position.
[0010] A very significant advantage of the improved
safety switch according to the invention is provided by
comprising a safety means arranged to permit an oper-
ator to operate the robot controller using one hand only.
This is also a feature that provides opportunities to reduce
operator fatigue. This also permits a changeover of op-
eration from one hand to the other hand such that control
of the robot does not have to be interrupted. This is be-
cause the safety arrangement provides two live handle
switch operating means, one being located within reach
of the left hand and the other one within reach of the right
hand. The operator can hold one first live handle switch
operating means in one hand, grip the second live handle
switch operating means with the other hand, and then let
go of the first live handle switch operating means, and
control the robot with the second means. By doing so the
operator can change hands or take away either hand
from the TPU without interrupting control. The above new
features of improved TPU offer considerably improved
ease-of-use for an operator and also contributes to sig-
nificant reductions in operator fatigue.
[0011] A further advantage of the improved live handle
switch is that it provides for two handed operation and
yet still retains the robust logic of a single-handed safety
switch. A more obvious two-handed solution using two
sets of safety switches, one set of switches per handle,
connected in series or in parallel, would require more
complex circuitry or mechanisms to avoid the undesirable
alternative conditions such a configuration would cause.
Conditions such as with two series-connected safety
switches requiring that both handles to be enabled at the
same time in order to operate; or condition in the case
of two parallel-connected safety switches of having to
release both handles in order to stop the machine.
[0012] Another advantage of the improved live handle
switch according to the invention is that the established
logical operations of an existing double set of certified
safety switches can be used as they are now. New cer-
tification is not necessary. For example there may also
be a built-in feature that will disable re-connection after
panic break until the switches have been fully released.
Another advantage of the improved live handle switch is
that it is robust and simple compared to a possible solu-
tion based on more than one set of switches arranged in
parallel, which would introduce a number of new logical
(connection) case combinations to be resolved.
[0013] A robot controller comprising an improved live
handle switch according to the invention proposes a new
way for safely operating a robot under manual control.
The effort required to program a robot is reduced because
the movement control task may be shared between two
hands as required.
[0014] In addition the improved live handle switch may
be incorporated in other devices for controlling machines
while under manual control. Providing safety switch de-
vices with improved ease of use means a wider range of
control and programming or configuration options is

available.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A more complete understanding of the method
and system of the present invention may be had by ref-
erence to the following detailed description when taken
in conjunction with the accompanying drawings wherein:

Figure 1 shows a schematic diagram in cross section
of an improved live handle in an enclosure as seen
from one side according to an embodiment of the
invention;
Figure 2 shows a schematic diagram of an improved
live handle as seen underneath according to an em-
bodiment of the invention;
Figures 3 shows schematically in cross section a se-
ries of switching positions of an improved live handle
from the side according to an embodiment of the
invention, the positions comprising Fig 3a: Relaxed
state, no connection,
Fig. 3b. Left-side operation, switches are engaged
to provide connection; Fig. 3c: Left-side panic posi-
tion, connection broken; Fig. 3d: Right-side opera-
tion, switches are engaged to provide connection;
Fig. 3e: Right-side panic position, connection is bro-
ken;
Figure 4 shows a schematic cross section diagram
from below of a portable robot controller or TPU com-
prising an improved live handle according to an em-
bodiment of the invention;
Figure 5 shows a schematic 3-D view of a portable
robot controller or TPU comprising an improved live
handle according to an embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] Figure 1 shows an improved live handle switch
with two actuating handles according to an embodiment
of the invention. It shows the live handle switch 1 and an
enclosing housing. Two safe switches 4a, 4b are ar-
ranged beside each other in the switch mechanism and
connected in parallel. Each switch includes a movable
part 9a, 9b, which parts when urged into the switch, in
the direction R from left to right in the diagram, then ac-
tuate or switch each of the two switches more or less
simultaneously. Safe switches 4a, 4b are arranged
mounted on a first moveable member 2. A second mov-
able member 5 is arranged relative first member 2 so that
either member may be urged and moved in the left or
right direction independently of the other.
[0017] Figure 2 is a view of the underside of the live
handle switch. It shows the first member 2 with a view of
the safe switches 4 arranged on it. The second member
5 is shown arranged relative to first member 2.
[0018] Referring again to Figure 1, the first member 2
may be urged in the left direction L by an operator press-
ing on an actuating handle 6L. Similarly, the second mov-
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able member 5 may be urged to the right hand side di-
rection R by an operator pressing on an actuating handle
6R in a direction to the right. When actuating handle 6R
and thus second member 5 are urged to the right the
actuating "button" 9a, 9b of the two safe switches 4a, 4b
are urged to the right and the switch is actuated (see also
additional details on typical switching sequences below).
The identical result is produced when an operator urges
the left actuating handle 6L to the left. When handle 6L
and first member 2 are urged to the left, the switches
mounted on first member 2 are urged from right to left
against second member 5, and the switches are thus
actuated.
[0019] Figure 3a-3e illustrates the operating positions
that are typically available. These may be summarised
as:

3a: Relaxed state O, no connection
3b: Left-side operation, LO switches are engaged to
provide connection
3c: Left-side panic position LP, full extent left and
connection broken.
3d: Right-side operation RO, switches are engaged
to provide connection,
3e: Right-side panic position RP, full extent right and
connection is broken.

[0020] In the improved live handle one set of certified
double live handle switches is operated using double me-
chanical live handles. The operator grip can be shifted
from one hand to the other without breaking the circuit,
but both sides cannot be operated simultaneously. As
shown and described, this is effectively and efficiently
accomplished by attaching the double set of switches to
one of the actuators so they are located in between the
two moveable members, one from each left and right live
handle part.
[0021] In another embodiment, the improved live han-
dle switch is comprised in a robot control unit or Teach
Pendant Unit, TPU. The live handle switch may comprise
a certified safety switch type as described in US
5,444,203 to Gunnarsson assigned to ABB entitled Safe-
ty Switch for an Industrial Machine. The above specifi-
cation describes a three position safety switch, which
specification is hereby incorporated in this description in
full by means of this reference. The safety switch is op-
erable from a first end position via an operating position
to a second end position, the safety circuit being closed
(made) only in the operating position. During the return
movement from second position to the first end position,
the contact device is not affected, and the safety circuit
thus remains open during the whole of this return move-
ment.
[0022] Figure 5 shows a view in 3D of a TPU compris-
ing an improved live handle switch according to an em-
bodiment of the invention. This TPU also comprises two
joysticks 22L, 22R The TPU shown has on the upper side
a display screen 20 and an emergency stop button ES.

It is arranged to be held using one or both handgrips, HR
and/or HL.
[0023] Figure 4 shows a schematic view from below
of a TPU comprising an improved live handle switch ac-
cording to an embodiment of the invention. The figure
shows a TPU in the form of a panel 15 or console. An
emergency stop button ES is arranged as a push button
on a part of the panel.
[0024] The TPU is also shown formed with a handgrip
pattern on two sides. The handgrip patterns on the TPU
are advantageous to make it more comfortable for the
operator to grip and hold the TPU. An operator normally
holds the TPU that is shown in Figure 4 by holding the
left handgrip HL in the left hand and right handgrip HR in
the right hand.
[0025] The panel is preferably further arranged on the
top side with a display 20 of some sort and one or more
switch means (not shown). The switch means may be
arranged as single pushbuttons or groups of pushbut-
tons. The functions of the pushbuttons are controlled by
the robot control system and may be presented in plain
text on the display. Generally each pushbutton when ac-
tivated displays to the operator information about what
measures are permitted at each moment.
[0026] One or two control means 22L, 22R, preferably
a joystick, is/are mounted on the top side with its vertical
axis perpendicular to the panel. It may be moved or man-
ually influenced in a direction that may be represented
as a movement with two degrees of freedom. The second
control means may, if it also is a joystick, also be moved
or manually influenced in a direction that may be repre-
senting a movement with up to two degrees of freedom.
For example one direction may be configured to control
or move the robot in a vertical or z axis direction, even
though in real time the operator also moves the second
joystick generally in an x or y direction. On the underside
of the panel are arranged two recesses 21L and 21R. Two
handles, 6L, 6R which actuate the live handle switch in-
side the enclosing panel or console are arranged in the
recesses. At least one of the live handle switch operating
means handles 6L, 6R arranged to operate the safety
switch may be regarded as a form of enabling device
within the context of robot control, and portable robot
control units in particular.
[0027] The operator may hold the TPU in, say, the left
hand about handgrip HL and at the same time press the
safety switch operating handle 6L substantially in the di-
rection indicated L with fingers of the same hand, so hold-
ing the live handle in the run position, and capable of
moving further left to the panic position. At the same time,
the operator may also operate a joystick 22L on the top
of the panel by using the left thumb. At the same time
with the TPU held and operated in the left hand, the right
hand may be free, the right hand may hold the TPU, or
the right hand may hold the TPU and operate one or more
buttons or controls such as a right joystick 22R. The op-
erator can also hold the TPU in the right hand and then
remove the left hand as soon as the fingers of the right

5 6 



EP 1 772 879 B1

5

5

10

15

20

25

30

35

40

45

50

55

hand have pressed the safety switch operating means
6R, for example in the right direction R. That is to say that
so long as one of the safety switch operating means 6L
or 6R is held in a connection position LO or RO by the
operator the robot can be moved. The great advantage
of the improved TPU is that the operator can operate the
TPU with one hand, hold the TPU in one hand and then
change it to the other hand without stopping movement
control of the robot.
[0028] The TPU comprising an improved live handle
switch may be used to program and control an industrial
robot or manipulator arm to carry out one or more of many
tasks, including any task from the list of: gripping an ob-
ject, manipulating an object, stacking, pick and place ob-
jects, controlling and operating an amusement ride or an
installation comprising a human passenger, welding,
framing a vehicle body, riveting, de-burring, fettling,
grinding, coating, painting, applying sealant, applying
glue, dry spraying, gluing, folding plate, bending plate,
hemming plate.
[0029] In this description two opposing movements,
urging to the left and/or urging to the right have been
described. Plainly mechanical handles may be arranged
to be urged in opposite directions to one another along
another axis, one up and one down for example. In an-
other embodiment of the invention the safety switch op-
erating means 6L or 6R may be urged in another direction
than L or R in order to enable use of the TPU.
[0030] In another embodiment an improved live handle
switch may be arranged to operate a safety device used
for operations with machines and especially robots. Ro-
bots and other machinery in an enclosed working area
or cell may be arranged with safety switches to prevent
machinery from operating if, for example, a gate of the
cell is open. For an operator or technician to inspect
equipment in a working area while machinery is under
manual control the person may carry a personal safety
switch comprising an improved live handle according to
any embodiment. The operator can thus hold a switch
by one of two mechanical actuating handles and subse-
quently change control over and use the other hand as
required, thus reducing fatigue and improving flexibility.
[0031] It should be noted that while the above de-
scribes exemplifying embodiments of the invention, there
are several variations and modifications which may be
made to the disclosed solution without departing from
the scope of the present invention as defined in the ap-
pended claims.

Claims

1. A hand operated safety switch for an industrial robot
or machine, said safety switch comprising two safe
switches (4, 4a, 4b) connected in parallel, said safe
switches (4, 4a, 4b) being arranged with a first and
a second moveable members (2, 5) such that said
safe switches (4, 4a, 4b) may be actuated by urging

either of the first (2) or the second (5) moveable
members against said safe switches (4, 4a, 4b),
characterised in that said safe switches (4, 4a, 4b)
are arranged positioned in between the first move-
able member (2) and the second moveable member
(5) and mounted on the first moveable member (2).

2. A hand operated safety switch according to claim 1,
wherein said safe switches (4, 4a, 4b) are arranged
with two operating handle means (6L, 6R) for actu-
ating the safe switches (4, 4a, 4b).

3. A hand operated safety switch according to claim 2,
wherein said safe switches (4, 4a, 4b) are arranged
so connected that a moveable member (2, 5) may
be returned from a run position to a neutral no-con-
nection position without opening a circuit.

4. A hand operated safety switch according to claim 3,
wherein said safe switches (4, 4a, 4b) are arranged
attached to one first moveable member (2) such that
they may alternatively be actuated by a second
moveable member (5) without opening the circuit.

5. A teach pendant unit (15) comprising a housing (10)
and a hand operated safety switch according to any
of claims 1-4.

6. A teach pendant unit (15) according to claim 5,
wherein the first moveable member (2) of said hand
operated safety switch is arranged with an operating
handle (6L).

7. A teach pendant unit (15) according to claim 6,
wherein the second moveable member (5) of said
hand operated safety switch is arranged with an op-
erating handle (6R).

8. A teach pendant unit (15) according to claim 7,
wherein said safe switches (4, 4a, 4b) of said hand
operated safety switch are arranged in between at
least two moveable members (2, 5).

9. A system comprising a robot, a robot controller and
a hand operated safety switch according to any of
the preceding claims.

Patentansprüche

1. Ein handbedienter Sicherheitsschalter für einen In-
dustrieroboter oder eine Industriemaschine, wobei
der Sicherheitsschalter zwei parallel verbundene si-
chere Schalter (4, 4a, 4b) umfasst, wobei die siche-
ren Schalter (4, 4a, 4b) mit einem ersten und einem
zweiten beweglichen Element (2, 5) angeordnet
sind, so dass die sicheren Schalter (4, 4a, 4b) durch
Drängen entweder des ersten (2) oder zweiten (5)
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beweglichen Elements gegen die sicheren Schalter
(4, 4a, 4b) betätigt werden können, dadurch ge-
kennzeichnet, dass die sicheren Schalter (4, 4a,
4b) zwischen dem ersten beweglichen Element (2)
und dem zweiten beweglichen Element (5) positio-
niert angeordnet und auf dem ersten beweglichen
Element (2) befestigt sind.

2. Ein handbedienter Sicherheitsschalter nach An-
spruch 1, wobei die sicheren Schalter (4, 4a, 4b) mit
zwei Bedienhandhabungsmitteln (6L, 6R) zum Be-
tätigen der sicheren Schalter (4, 4a, 4b) angeordnet
sind.

3. Ein handbedienter Sicherheitsschalter nach An-
spruch 2, wobei die sicheren Schalter (4, 4a, 4b) so
verbunden angeordnet sind, dass ein bewegliches
Element (2, 5) von einer Laufposition zu einer neu-
tralen Nichtverbindungsposition ohne Öffnen eines
Schaltkreises zurückgebracht werden kann.

4. Ein handbedienter Sicherheitsschalter nach An-
spruch 3, wobei die sicheren Schalter (4, 4a, 4b) an
einem ersten beweglichen Element (2) angebracht
sind, so dass sie alternativ durch ein zweites beweg-
liches Element (5) ohne Öffnen des Schaltkreises
betätigt werden können.

5. Eine Programmierhandgeräteeinheit (15), die ein
Gehäuse (10) und einen handbedienten Sicherheits-
schalter nach einem der Ansprüche 1-4 umfasst.

6. Eine Programmierhandgeräteeinheit (15) nach An-
spruch 5, wobei das erste bewegliche Element (2)
des handbedienten Sicherheitsschalters mit einem
Bedienstellhebel (6L) angeordnet ist.

7. Eine Programmierhandgeräteeinheit (15) nach An-
spruch 6, wobei das zweite bewegliche Element (5)
des handbedienten Sicherheitsschalters mit einem
Bedienstellhebel (6R) angeordnet ist.

8. Eine Programmierhandgeräteeinheit (15) nach An-
spruch 7, wobei die sicheren Schalter (4, 4a, 4b) des
handbedienten Sicherheitsschalters zwischen min-
destens zwei beweglichen Elementen (2, 5) ange-
ordnet sind.

9. Ein System, das einen Roboter, einen Robotercon-
troller und einen handbedienten Sicherheitsschalter
gemäß einem der vorhergehenden Ansprüche um-
fasst.

Revendications

1. Commutateur de sécurité actionné manuellement
pour un robot industriel ou une machine industrielle,

ledit commutateur de sécurité comprenant deux
commutateurs de sécurité (4, 4a, 4b) connectés en
parallèle, lesdits commutateurs de sécurité (4, 4a,
4b) étant agencés avec un premier et un second
élément mobile (2, 5) de façon à pouvoir actionner
lesdits commutateurs de sécurité (4, 4a, 4b) en pous-
sant l’un ou l’autre du premier (2) ou du second (5)
élément mobile contre lesdits commutateurs de sé-
curité (4, 4a, 4b), caractérisé en ce que lesdits com-
mutateurs de sécurité (4, 4a, 4b) sont agencés en
étant positionnés entre le premier élément mobile
(2) et le second élément mobile (5) et montés sur le
premier élément mobile (2).

2. Commutateur de sécurité actionné manuellement
selon la revendication 1, dans lequel lesdits commu-
tateurs de sécurité (4, 4a, 4b) sont agencés avec
deux moyens de poignée d’actionnement (6L, 6R)
pour actionner les commutateurs de sécurité (4, 4a,
4b).

3. Commutateur de sécurité actionné manuellement
selon la revendication 2, dans lequel lesdits commu-
tateurs de sécurité (4, 4a, 4b) sont agencés en étant
reliés de façon qu’un élément mobile (2, 5) puisse
être ramené d’une position active à une position neu-
tre sans liaison sans ouvrir de circuit.

4. Commutateur de sécurité actionné manuellement
selon la revendication 3, dans lequel lesdits commu-
tateurs de sécurité (4, 4a, 4b) sont agencés en étant
fixés à un premier élément mobile (2) de façon qu’ils
puissent alternativement être actionnés par un se-
cond élément mobile (5) sans ouvrir le circuit.

5. Boîtier de commande (15) comprenant un boîtier
(10) et un commutateur de sécurité actionné ma-
nuellement selon l’une quelconque des revendica-
tions 1 à 4.

6. Boîtier de commande (15) selon la revendication 5,
dans lequel le premier élément mobile (2) dudit com-
mutateur de sécurité actionné manuellement est
agencé avec une poignée d’actionnement (6L).

7. Boîtier de commande (15) selon la revendication 6,
dans lequel le second élément mobile (5) dudit com-
mutateur de sécurité actionné manuellement est
agencé avec une poignée d’actionnement (6R).

8. Boîtier de commande (15) selon la revendication 7,
dans lequel lesdits commutateurs de sécurité (4, 4a,
4b) dudit commutateur de sécurité actionné manuel-
lement sont agencés entre les deux éléments mobi-
les (2, 5).

9. Système comprenant un robot, un contrôleur de ro-
bot et un commutateur de sécurité actionné manuel-
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lement selon l’une quelconque des revendications
précédentes.
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