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(57) Abstract: A safety device for an aerial lift (10) having operator controls (23) for manoeuvring its basket (20) to a desired lo-
cation and including at least one passive normally closed safety switch means (30) (130), e.g. an emergency switch, operable to
cut electrical supply and prevent tfurther movement of the basket (20), the satety device comprising a switch activation device
(27,160,170) extending across the basket proximate to said controls (23) and an auxiliary safety switch (26) connected 1n series
with the safety switch means (30, 130) with its contacts C1I normally closed (Switch on) unless caused to open (switch off) by op-
eration of said switch activation means, thereby cutting oft said electrical supply.
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An Aerial Lift with Safety Device
Field

This invention relates to an aerial 1ift with a safety

device and in particular to an aerial l1ift having a cage Or

5 basket mounted on the end of an extendable boom.

Background of the Invention

Building construction sites for large buildings frequently
employ aerial 1ift equipment for 1lifting operatives toO
10 elevated locations for, for example, the installation of

overhead pipe work during the construction of a building.

A typical aerial lift may comprise a mobile elevated work
platform (MEWP) having an extendable boom which has an
15 elevator basket or cage for housing operatives secured to
the end of the boom. The basket may contain a control panel
which permits a user standing in the Dbasket or cage to
manoeuvre the cage to a raised location which facilitates
the carrying out of work. The boom 1is typically raised by a

20 powered hydraulic system on the vehicle.

The controls in elevator baskets typically 1include foot
operable safety switch which needs to be closed before
controls on the operator panel may be operated. If the

25 safety device is released the movement of the basket ceases

immediately. However in some situations, operators can
become trapped between the MEWP basket and an overhead

structure before they can either remove their foot from the

foot operable safety switch or operate the emergency stop

30 switch. Operators trapped in this way can be crushed
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sometimes fatally.

In EP-A-2096 078, the present applicant has described a
safety device comprising a tensioned wire or cord arranged
proximate to said controls and an auxiliary safety switch
connected 1n series with the foot safety switch. The foot
safety switch 1is an active switch which the operator must
maintain in a closed condition in order to operate the
controls. In the event that the cord is distorted the
auxliliary safety switch cuts off the foot switch closed

signal. This causes the movement of the basket to cease

immediately.

The present 1nvention provides an alternative safety device.

Statement of Invention

According to a first aspect of the present Invention there

1s provided a safety device for an aerial 1lift having a
basket or «cage with controls which permit an operator

standing 1in the basket to manoeuvre the basket to a desired

location, the controls additionally including at least one
passive safety switch means which are normally closed to
allow the flow of electricity and are operable to cut
electrical supply and prevent further movement of the
basket, the safety device comprising a switch activation
device extending across the basket proximate to said

controls and an auxiliary safety switch connected in series
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with the passive safety switch means, the auxiliary switch
having a set of contacts in use held in a closed condition
(Switch on) wunless caused to change to a open condition
(switch off) by operation of said switch activation means,

thereby cutting off said electrical supply.

By the term passive safety switch means a switch which in an
inactive condition 1s closed to allow the passage of
electricity and when activated opens to stop the flow of

electricity.

Preferably, the auxiliary safety switch 1is a solenoid

operable switch which is operable to change the contacts to

an open condition on receipt of a signa. The auxiliary
switch may be located upstream or down stream of the passive

safety switch.

The passive safety switch may comprise a manually operable
emergency stop switch or alternatively an overload stop
switch which cuts power to the basket when a load to be

lifted exceeds a predetermined limit.

The auxiliary safety switch may further include a second set

of contacts that in use operate an alarm.

The controls for the aerial lift may further include a foot

operable safety switch which must be held closed by an
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operator to activate the controls wherein there 1is provided
a second auxiliary safety switch having a set of contacts in

use held 1n a closed condition (Switch on) unless caused to

change to a open condition (switch off) by operation of said
switch activation means, thereby cutting off said electrical
supply. The two auxiliary safety switches are operated by
relays controlled by a control box which is connected to a

switch activation device.

The control box may be connected to the switch activation
device via a signal filter that passes only signals having a

predetermined minimum time period.

Preferably the safety device further includes an alarm

wherein the signal to the alarm passes through a first timer

sc that the alarm is operated after a predetermined period.
The first timer is conveniently located between the control
box and the alarm and permits the alarm to operate
intermittently for said time period. Preferably, the control
box 1s also connected to the alarm via a second timer which

causes the alarm to operate continuously after said

predetermined time period.

The control box may be connected to a reset device allowing
the alarm to be switched off within said predetermined time
period and as long as pressure has been removed from the

switch activation device, re-sets the control box by re-
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setting both sets of contacts to the closed position

(Switch-on).

The switch activation means may for example comprise a

tensioned wire or cord, as disclosed in EP-A-2096 078, a
movable bar which operates the switch when subject to a
transverse load or a pressure sensitive safety edge for
example a Mayser IP o05. Safety Edges are sensors which may
be offered as a normally closed contact. If the moving part
that includes the safety edge or bumper strikes an

operator (or vice versa) the flexible safety edge is
depressed and will send a signal to the switch to open and

-

the automatic movement is stopped. Other types of switch

activation means include non-contact devices such as
optical sensors activated by light beams and light curtains

and devices that operate by differential capacitance.

The alarm may be mounted on the underside of the basket and
may comprise a beacon and/or an audible warning device. The

alarm may further include an RF transmitter which sends a

radio signal to at least one further alarm remote from the
pasket and which 1includes a co-operating receiver which

operates said alarms.

The auxiliary safety switch and the alarm are connected to
the passive safety switch means through readily connectable
and dis-connectable pin and socket connectors facilitating

the assembly and dis-assembly of the safety device from the
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pasket for testing, malntenance or re-placement.

In accordance with another aspect of an embodiment, there 1is
provided a safety device for an aerial 1ift having a basket
or cage wlth controls which permit an operator standing 1n
the basket or cage to manoceuvre the basket or cage to a
desired location, the contrels additiconally including at
least one passive safety switch means which are normally
closed to allow the flow of electricity and are operable to
cut electrical supply and prevent further movement of the
pasket or cage and a foot operable safety switch which nust
be held closed by an operator to actilvate the controls, the
safety device comprising a switch activation device
positioned within the basket or cage, saild switch activation
device comprising a pressure sensitive safety edge extending
across the basket or cage proximate to sald controls; a
first auxiliary safety switch connected 1n series with the
at least one passive safety switch means, the first
auxiliary safety switch having a set of contacts in use held
1n a closed condition unless caused to change to an open
condition by operation of the switch activation device,
cutting off said electrical supply to the controls through
said at least one passive safety switch means; and a second
auxlllary safety switch connected in series with said foot

operable safety switch, the second auxiliary safety switch

having a set of contacts in use held in a closed condition
unless caused to change to an open condition by operation of
the swltch activation device, thereby cutting off the

electrical supply to the foot operable safety switch and

CA 2804062 2018-03-08
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thus communication between the foot operable safety switch

and the controls, resulting in deactivation of the controls.

A second aspect of the present invention provided for an
aerlal 1lift having a basket or cage having controls which

permit an operator standing in the basket to manoeuvre the
basket tc a desired location, the controls 1including a
passive safety switch means which is 1in a generally closed
before said controls become operable, and a safety device as

described above.

The basket may be mounted at one end of an extendable boom,
which 1s typically railsed by a powered hydraulic system on

the vehicle.

DescriEtion of the Drawings

The 1invention will be described by way of example and with

reference to the accompanying drawings in which: -

FIG. 1 1s a view of a MEWP on an extendible boom,
Fig. 2 1s an 1lsometric view a basket or cage mounted

on the extendible boom shown in Fig. 1 having

an auxiliary safety switch and trip wire

swltch activation means,

Fig. 3 1s a wliring dlagram for connection of the
satety device to a first passive safety
switch means 1in the circuit of the control

panel 1n the basket and shown with auxiliary

switch in a operative closed condition,

CA 2804062 2018-03-0B
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1S a portion of the wiring diagram shown in
Fig 3 showing the auxiliary switch having
been activated,

shows a second embodiment of the invention
showing the connection of the safety device
to a second passive safety switch means 1in
the circuit of the control panel,

shows an 1sometric view of a portion of the
basket shown in Fig. 2 showing an alternative
switch activation means in the form of a bar,
shows an 1sometric view of a portion of the
basket shown in Fig. 2 showing vyet another
switch activation means, and

18 a schematic diagram showing an alternative
embodiment of the invention including signal

filters.

Detailed DescriEtion of the Invention

20 With reference to Figs 1 of the drawings, there is shown a

MEWP 1n the form of a self drive mobile lift of any suitable

type. The MEWP has a drivable vehicle body 11 having wheels

12 and an extendable boom 14 mounted on a load carrying

platform 13 at the rear of the vehicle body. Stabilisers 15

25 may be provided for steadying the vehicle on the ground G.

A basket or cage 20 is mounted on the free end of the boom

14 and the basket, in use, can be raised or lowered and
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generally manoeuvred relative to the ground as is well
known. The basket 20 is shown 1in a raised condition. The
boom 14 1s raised, lowered, extended, rotated etc. by any
sultable means, typically operated by a powered hydraulic
system provided on the vehicle body. The boom may be
provided with a load sensor 18 which senses the total load

on the boom.

The MEWP 10 shown 1s for example only and any type of aerial

11ft may be used and the present invention is applicable to

any form of aerial 1lift, including scissor 1lifts, having a

operator carrying basket, cage or platform which is provided

with controls 1n the basket that allow the operator to

manoeuvre the basket and sometimes the vehicle, utilising

the MEWP power systems.

With reference to Figure 2, there 1is shown the 1lift or
elevator basket 20 having a floor 21 surrounded by a safety
barrier 22. The basket 20 1is provided with controls 23
whereby an operator standing in the basket 20 can cause the
basket to be moved to a desired location. The controls 23,
shown as a control panel, may further include a foot
operated safety switch 24 which must be depressed before an
operator 1in the basket can cause the lift 10 to move the
basket. In the event that the foot safety switch 24 1is
raised any movement of the basket will cease immediately.

The foot switch 24 1s typically connected to a control means
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which shuts off the vehicle’s power supply to prevent
movement of the basket if the foot switch is not closed. An
emergency stop 30 1s provided on the control panel 23 which

1s connected to a control means V, typically a valve, and

will also shut off the power supply when activated to
prevent movement of the basket. The general movement of the
pbasket 1s controlled by a control 1lever 25. The control
panel 23 may be partially protected by protection bars 36

and a back plate 37.

An auxiliary safety device comprising a switch 26, a switch

activation device 27 in the form of a trip cord 27 and alarm

e

33 1is also provided on the basket 20. The auxiliary safety
switch 26 1s mounted on the safety barrier 22 to one side of
the control 23. The switch 26 is connected via electrical

connector 31 and circuitry within the control 23 to the

emergency stop 30 and 1s operable to cut-off the power
supply from the emergency stop 30 which has the same effect

as the emergency stop being activated. A suitable switch is

a Guardmaster lifeline 4 available from Allen & Bradley.
The switch 26 includes a first set of contacts Cl (see
F'1g.3) which are closed unless activated. Other suitable

safety switch devices may be used for example solenoid

operated devlices such as relays.

The tension load is applied by the tensioned trip wire or

cord 27/ which extends across the front of the control 23 and
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1s fixed to a support 28 mounted on the safety barrier 22 on
the far side of the control 23. The cord 27 may be held in
tension by an adjustable tensioner 29. The trip cord 27 must
be positioned so to allow normal operation of the control 23
but be tripped by an operator in the event that the operator
1s disabled and falls or collapses within the basket. In
this example the wire runs across the front of the control

from which 1t is spaced by a suitable distance.

The auxiliary switch 26 also include a second contact set C2
(see Fi1g.3) which are connected via connector 32 to an

emergency alarm 33 which 1s mounted on the basket 20 in a

visible location, preferably on the underside of the floor

21. The alarm 33 may be a visual and/or audible alarm and

may 1nclude an RF transmitter which send a radio signal to
at least one further alarm (not shown) remote from the

basket 20 and which includes a co-operating receiver which

operates said further alarm.

Referring also to Fig 3, there 1is shown the electrical
circuit for the safety device. The power feed line FL to the
emergency stop 30 is diverted downstream thereof to a socket
41 within the socket part 31A of connector 31. A cooperating
pin 51 of the plug part 31B of connector 31 is connected via
electrical cable FL2 to contacts Cl and C2 in parallel. The
other sides of contacts Cl and C2 are connected via

electrical cable B and C to separate pins 52,53,
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respectively on the plug part 31B. The pins 52,53 are
connectable with cooperating sockets 42 and 43 on the socket
part 31A . The socket 42 is connected via electrical wire A
and connection block 34 to the wvalve means V. The other
socket 43 is connected by electrical cable D to a socket 63
of the socket part 32A of connector 32. A second socket 64
of the socket part 32A is connected by cable E to Earth or

ground. The socket 63 is connectable with a co-operating pin

73 on the plug part 32B of connector 32. The pin 73 is
connected by cable D2 to the alarm 33. The alarm 33 1is

grounded via cable F connected to pin 74 on the plug part

32B. The pin 74 co-operates with socket 64 for grounding the

alarm 33.

As shown 1in Fig. 3, the trip cord 27 (represented by dotted
lines) 1s under tension and the auxiliary switch 26 is set
with contacts Cl1 closed and contacts C2 open. In this
condition, the power feed 1line FL 1is connected through
connector 31 and contacts Cl to the control means V
permitting operation of the basket. The contact C2 is open

cutting off power to the alarm 33.

With reference to Fig. 4, when the trip wire 27 is
activated, the contacts Cl and C2 within the auxiliary
switch 26 are caused to move so that Cl becomes open and C2
closes. In this state, the power feed 1line FL2 is

disconnected from the pin 52 of the connector 31 and the
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power feed line FLZ 1s connected to the pin 53 of the
connector 31. In this state, power is supplied to the alarm

33 and disconnected from the control wvalve V thus

immediately immobilising the movement of the basket 20.

With reference to Fig. 5, there 1s shown the electrical
clrcult for a second embodiment of the safety device. The
power feed line PWR to an overload sensor 18 is diverted
upstream thereof to the socket 41 within the socket part 31A
of connector 31. A cooperating pin 51 of the plug part 31B
of connector 31 1is to the auxiliary switch 26 as previously
described. The other socket 43 is connected by electrical
cable D to a socket 63 of the socket part 32A of connector
32 also as described above. The socket 42 is connected via
electrical wire R to an overload stop switch 60. The output
ol from the overload stop switch is connected to valve means
V. The overload stop switch 60 has contacts C6. The
operation of the auxiliary safety switch 26 to open contacts
Cl cuts off power via wire R to the overload stop switch 60

and to the wvalve means V.

The overload stop switch 60 1s operated by a solenoid S, or
some other suitable device, connected to the overload sensor
18. When the sensor 18 senses an overload a signal is sent

to the solenoid S to open the contacts C6 and thereby cut-

off power to the wvalve means V.
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With reference to Fig 6, the auxiliary switch 26 is mounted
on or within the control panel 23 and is operated by an
alternative switch activation means 160. The contacts Cl C2
within the auxiliary switch 26 are not operated by a tension

5 wire but are operated via a solenoid 27A (shown in Chain

dotted outline 1in Fig.3) and the activation device 160 send

a signal to activate the solenoid. The switch activation
means 160 comprises a support bar 161 mounted across the
front o0f the control panel 23. The support bar 161 is

10 mounted on the protection bars 36 by means of brackets 162.
The support bar 161 has a pair of spaced apart cylindrical
housings 164 thereon. Reciprocating pins or pistons 165 are
gulded and supported for movement in the housings 164 and a
safety bar 163 1is mounted on the pistons for relative

15 movement of the safety bar 163 away from and towards the
support bar 1ol. At least one of the two housings 164
includes a micro-switch 169 operated by inward movement of

the respective piston 165.

20 The pistons 165 are spring loaded outwardly of the housing

by for example coaxial springs 166 acting between the bar
163 and the respective housing 164. The load on the springs
166 may be adjusted by means of a screw adjuster ring 167 so
that the bar 163 requires a pre-set minimal load before it
25 1s pushed inwardly towards the support bar 161 to activate
the micro-switch(es) 169 and send a signal to the solenoid

27A, to operate the auxiliary safety switch 26. A re-set
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button 168 1s located on the support bar 161 for re-setting

the auxiliary safety switch 26 after activation.
With respect to Fig. 7 there is shown yet another switch
activation means 170. The switch activation means 170 has

components 1n common with the switch activation means 160,

and comprises a support bar 161 mounted across the front of
the control panel 23. The support bar 161 is mounted on the
protection bars 36 by means of brackets 162. The support
par 161 1s connected to a rigid a safety bar 173 mounted on

"

the support bar 161 by a pair of spaced apart supports 172.

A safety edge 175 or bumper is mounted on the front of the

safety bar 173. Safety edges and bumpers are known and can

be classified as a "trip" devices. In general the satety

edge and safety bumper are particularly suitable for use on
machines which stop immediately after removal of power. A
complete safety edge consists of an aluminium rail, the
safety contact, and the safety contact strip. The special
shapes of the safety edge (rubber profile) protects the
safety contact strip from damage. Safety bumpers operate in
the same manner as safety edges with the only construction
difference being the addition of foam rubber covered in
polyurethane to protect any object that comes in contact
with the safety bumper. A signal from the safety edge

causes the operation of the solenoid 27A.

The auxiliary switch 26 may include signal filter device F

downstream of Cl and C2 which inhibits a change in signal,
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i.e. power signal, from the first and/or second set of

contacts until a desired time period has elapsed so as to
reduce or prevent triggering of the safety switch due to

1nadvertent loads acting on the tensioned cord.

It will be appreciated that many other different forms of

swlitch activation means may be used for example, those

triggered by optical sensors sensing laser beams, light

curtains etc., and other non contact Sensors like

capacitance differential devices. Any of the switch
activation devices may be utilised in combination with the

emergency stop 30.

With reference to Fig.8, there 1s shown a further embodiment
of the safety device 80 in which the power feed line FL to
the emergency stop 30 1s diverted to a connector 91 which
serves to connect the device 80 1into the controls 23. A
second power feed line FLS to safety foot switch 24 is also
diverted to the connector 91. The safety device 80 includes
a palr of auxiliary safety switches 81,82 in the form of
relays 81,82 and the power feed FL to the emergency stop 30
1s connected to the relay 81 and the power feed FLS to the
footswitch 24 is connected to the relay 82. The two relays

are connected to a control box 83 which c¢an cause the
relays 81,82 to be closed to allow electricity to flow to
the emergency stop 30 or open thereby cutting the flow of

electricity to the controls 23.
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The control box -83 may 1nclude a programmable processor and
1s connected to a switch activation device 87, similar to
the safety edge 170 described earlier, via a signal filter
B6. The control box 83 is also connected to an alarm 84 via

a palr of timers 88,89 and to a re-set device 85.

The control box 83 1s also connected to the power input FL

to the emergency stop 30.

The relays 81,82 are normally held in closed condition
allowing power to pass through the relays 81,82 to the
emergency stop 30 and the footswitch 24. In the event that
Che safety edge 87 1s triggered a signal S is sent to the
control box 83 via a signal filter 86. The signal filter 86
removes signal shorter than a pre-set time period, e.g. >0.6
seconds. If the signal S is greater than the pre-set time
period e.g. 0.6 seconds or longer, the control box 83
operates the two relays 81,82 to open and cut power to the
foot switch 24 and emergency stop 30 causing movement of the
basket 20 to stop immediately. A signal S2 is also sent to
the alarm 84 via the signal timer 88 to cause the alarm to

“"pulse” for a second pre-determined time period, say 10

seconds.

The control box 83 is connected to the reset button 85 and
1f the load has been removed from the safety edge 87, the

operation of the re-set device stops the alarm and re-closes
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the relays 81,82 which allows the controls 23 to again

operate the lift.

After the second pre-set time period as measured by timer
88, the third timer 89 causes the alarm the go into a
continuous mode and keeps the controls in an 1inactivate

condition. The third timer 89 may operate a switch or relay

The controls cannot be operated until the pressure/load 1is

removed from the safety edge and the re-set device 85 1s

activated.

When the controls 23 are first switched on the control box
can go through a self diagnostic routine and initlally sound
the alarm by opening the relay contacts 81,82. The re-set
button 85 1s then activated to close the relay contacts

81,82 and make the device ready for use.
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Claims

L. A safety device for an aerial 1li1ft having a basket or
cage with controls which permit an operator standing in the
basket or cage to manoeuvre the basket or cage to a desired
5 location, the controls additionally 1including at least one
passive safety switch means which are normally closed to
allow the flow of electricity and are operable to cut
electrical supply and prevent further movement of the
basket or cage and a foot operable safety switch which must
10 be held closed by an operator to activate the controls,

the safety device comprising a swilitch activation
device positioned within the basket or cage, said switch
activation device comprisling a pressure sensitive safety
edge extending across the basket or cage proxlimate to said

15 controls;

a first auxiliary safety switch connected 1n series
with the at least one passive safety switch means, the
first auxiliary safety switch having a set of contacts 1in
use held 1in a closed condition unless caused to change to

20 an open condition by operation of the switch activation
device, cutting off said electrical supply to the controls
through said at least one passive safety switch means; and

a second auxiliary safety switch connected 1in series
with said foot operable safety switch, the second auxiliary

25 safety switch having a set of contacts 1n use held 1n a
closed condition unless caused to change to an open

condition by operation of the switch activation device,
thereby cutting off the electrical supply to the foot

operable safety switch and thus communication between the

CA 2804062 2018-03-0B
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foot operable safety switch and the controls, resulting 1in

deactivation of the controls.

2. A safety device as claimed 1in c¢laim 1 whereln the
first auxiliary safety switch 1s a solenoid operable switch

which 1s operable to change the contacts to an open

condition on receipt of a signal.

3. A safety device as claimed 1n claim 1, wherein the
first auxiliary safety switch 1s located downstream of the

passive safety switch.

4, A safety device as claimed in claim 1, wherein the
first auxiliary safety switch 1s located 1n the power feed

to the passive safety switch upstream thereof.

5. A safety device as c¢lalmed 1n claim 3 or claim 4,
wherein the passive safety switch comprises a manually

operable emergency stop switch.

6. A safety device as claimed i1in any one of claims 1 to
4, wherein the passive safety switch 1s an overload stop
switch which cuts power to the basket when a load to be

lifted exceeds a predetermined limit.

7. A safety device as claimed 1n c¢laim 1, wherein the
first auxiliary safety swilitch 1ncludes a second set of

contacts that i1n use operate an alarm.

CA 2804062 2018-03-0B
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3 . A safety device as claimed 1in claim 1 wherein the
first auxiliary safety switch and the second auxiliary
switch are operated by relays controlled by a control box

which 1s connected to the switch actilivation device.

5
G . A safety device as claimed 1in claim 8, wherein the
control box 1s connected to the switch activation device
via a signal filter that passes only signals having a
predetermined minimum time period.

10
10. A safety device as claimed 1n «claim 8, <further
including an alarm, whereilin the signal to the alarm passes
through a signal filter so that the alarm 1s operated after
a predetermined period.

15
11. A safety device as claimed 1in c¢laim 10, whereln a
Ctimer 1s located between the control box and the alarm and
permits the alarm to operate intermittently for a pre-set
time period.

20

12. A safety device as claimed 1n claim 11 wherein the
control box 1s connected to a reset device allowing the
alarm to be switched off within said pre-set time period

provided that the switch activation device has ceased

25 operation.

13. A safety device as claimed in claim 11, wherein the

control box 1s connected to the alarm via a second timer

CA 2804062 2018-03-08
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which causes the alarm to operate continuously after saaid

pre-set time period.

14. An aerial 1lift comprising a basket or cage having
5 controls which permits an operator standing 1n the basket
or cage to manoeuvre the basket or cage to a desired
location, the controls 1ncluding a passive safety switch
means which is in a generally closed condition before said
controls become operable, a foot operable safety switch
10 which must be held closed by an operator to activate the

controls, and a safety device as claimed 1n any one of

claim 1 to 13.

15. An aerial 1lift as claimed 1n claim 14, wherein the

15 Dbasket or cage 1s mounted at one end of an extendable boom.

16. An aerial lift comprising a basket or cage having a
controls which permits an operator standing 1n the basket
Oor cage to manoeuvre the Dbasket or cage to a desired
20 location, a foot operable safety switch which needs to be

closed before said controls become operable, and a safety

device as claimed in claim 7.

17. An aerial 1lift as c¢laimed 1n claim 16, wherein the

25 alarm 1s mounted to the underside of the basket or cage.

18. An aerial 1l1lift as claimed in claim 17, wherein the

basket or cage 1s mounted at one end of an extendable boom.

CA 2804062 2018-03-08
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