-1- "VERTI CALLY MOVABLE WORKI NG PLATFORM' The present invention relates to
verti.cally novabl e working platfornms. Wen work is required to be _
undertaken on the face of a building, for exanple, it is usual to erec
scaf-"/fol ding and to include a nunber of wal kways at different workin
| evel s-extendi ng across. the face of the building.- Wrkment and nater
may be transported to the appropriate wal kways by nmeans of a platfor
m)vable:up and down a perrranently | ocated mast. The erection and g&g%pSS -
di smant |l jxng of such scaffoldlng S slopland expensi ve and there-+ f
existsta need for a manner of transporiing nmen and materi-als quiekly-and -. -
safely to a required work | evel above ground | evel, for exanpl™ on the face

of a building, without wijggrreadtoMOFABLEOHORKING | SLAEEOMEEN previ ously
proposed to provide work plat- fornms that are supported by and—vertlcalLy
novabl e ‘on secti onal sts

d t di f
supporting and st abi I RﬁeFﬁB%wépﬁﬁPgi?Brﬁ??@gﬁ?s ng%kﬁiégﬁ £ S.orOr

whicth is driving_ e t the said platform Al though such structure
woul d seemto ofP@?%§g§n§§F§£%¥E érection t heiruse has been restricted by .

_con5|derat|0ns of Sahﬁ%ﬁ Forrell ?éqﬁiré&et8°§é &ﬁdéi@ﬁﬁén on “thie face S

of a bullding, for example, it is usual to ereet a scaf- N o

'folding and to include a number of walkways at different
\ - | : working levels extending across the face of the building.-
"Workment and materials may be transported to the appnxnuate
*walkuays by means of a platform movable up and down a
'permanently located mast. | |
The erection and dismantling of such scaffolding is
'slow and expensive and there therefore exlsts_a-need.for
a manner of transporting men and_materials]quiekly and
safely to a nequired work level above ground level, for
example on the face of_a building, without the need for
| scaffolding. | _ _
"It has been: previously proposed to provide work plat-
forms that are supported by and vertically movable on
sectional masts. Such a mast, in addition to providing
means for'supportlng-and'stabilising the workplatform is
B -~ also provided with a motor whlch is driving engagement with
the said platform. Although such structure would_seem to
offer economies in erection, their, use has been nestrieted

by considerations of safety as well as by the cost of trans-



porting the structure to the site. W have now devel oped a suitable working
~platformmounted for vertical novenent on a nast section and carried on a
trayl®r for transportation to the working 5 'site, .the mast section bei'ng
ext abl e to the required working height on the site and witHhout renoval -
fro he transporting trailer. Accordingly we provide a nobile vertically
movabl e pl atform conprising; a chassis supported on at’ | east one 10 axle -
carried on associated road wheels; a vertically ex- tending mast sectlgn\
secured to the said chassis haying two vertically extending racks sec red
“thereto, a plat- formcarrie@ 6n“the said mast section and. including t

pi ni ons for engagenent with the said racks and two 15 independent drlves

for p|n|ons bl e tf.ar nmoved vertically up and down the.
sai d nast °sre n&l dl‘]‘l%ltqr ort(rzﬁ b |n§q§§|ﬁabl e of being noved and supported .
by one rack a |l ARY [ ch said

pi ni on being gﬁaln ependent eﬂg&gFzgbnggéggfe%P?Fgﬁﬁnﬁééeagr ing t hrough

respect i igodrfliC tidin a1 dadimdvereA® Al d ©H8%SE8cBEbAJaREOVi ded with ad-
justable stabilisers to enable the.mast section to be maintained in a '

vertical cnfdidd @n iad) tisd levhdori transhpordadiehetbr thenwbpkingcl udes a _
~centrifugal overspeed 25 brake which acts to prevent the platformfrom .
descend rgite, dthen mamte egrtdame betingn extenddbiler bonbllepeequitrege above
- working height on the site and ﬁithout rémoval from the .
transporting trailer. - . - = o B | P &;)
Accordingly we provide a mobile;vewﬁicallmeovable |
platform comprising;.a-dhaSsiS supported on at least one’
10 ax;e carried on associaﬁed road;wheels{'a vértieaif&.ex-
tending mast section secured to the said-chéssis having
two'vertieally extending'raeks secured thereto, a plat-
form carried on the said mast section and including
two pinions for engagement with ﬁhe said racks and two

15 independent drives for pinions to enable the platform

to be moved vertically up and ddwn the said mast section,

said platform-being capable of being moved.and_supportéd
By one rack and its associated driverpinion;-the_drive |
for each saidipinion being an independent energi#able
20 elecﬁric'motOr working throﬁgh respective reduction )
éear trains; the'séid chassis being provided with ad- _ o '-g.'

justable stabilisers to enable the mast section to be
maintained in.a vertical condition in use; wherein each
said electric motor includes a cehtrifugal overspeed

25 brake which acts to prevent the platform from descending



the normal speed, and a brake that engages when the power is disconnected
fromthe nmotor and di sengages when. power is reconnected to the notor; and
the mast "5 section has a side clear of the platformfor attach- nent n
adj agent structure,the said mast section being constructed to recelvgiz 3
addltLenaI sections includ- ing racks to enable the vertical height

to be: |ﬂpreased the said additional sections being capable 10 of
attachmgnt to said adjacent structure. The chassis may include means for
attachnent to a notorised tow ng vehi cl-e, 3for exanple, a car, or it may
form & integral part of a notorised vehicle. The platforn1|s surrounded by
a safety cage and can 15 be used to transport the additional nmast sections
when bei ng noved t8toR PPBAdtBReARPKi Hhana Pregabesy rﬁiﬂﬁQHBﬁ?cGPtﬁﬁé EP@gént

invention mnll now. pe descr bed with r ference t acco in raw ngs
i n which: - gFgBPE‘"i i SPged) A7 rﬁm‘?ﬁ'ack? ea?%q"e gﬁ?’&t f or?n

f.th - f
B ure s ?292‘ o o BBlER": BOFLLLGREE ELa | Aol S In b P il MiRps
top section of they Héﬁt 8oaér is rEwHﬁ@e@ea Sg & PAé Gttlorh AHPPre mastr ati ng

the supply and contro Ircuitry.
5 section has a side. elear of the platform for attach—

of

ment to an adjacent structure;,the said mast seotion

oeing constructed to receive additional sections inelud;
~ing racks to enable the vertieal height thereof_to be
.increased,~toe said .additional sections beihg_capable

10 of attachment to said ad jacent structure.

The_chaseis may include means for attachment. to a
_ motorised towing Vehicle, for example, a car,'or it:may
form an integral part of a motorised vehicle.
The platform is surrounded by a safety cage and can
15 be used to transport the addltional mast sections when |
being moved to or from the working site. |
One embodiment of the present invention will now
_ be described with reference to the accompanying drawings
in which:- |
'_ 20 Figure 1 ie a diagraﬁmatie representation of a
;; - - platform of the preseht invention positioned at the top
| | of an extended mast; | o |
.Figure_2 is a diagrammatic representationiof a
platform of Figure 1 end-ﬁhe top section of the mast{
25 Figure 3 is a circuit diagraﬁ illustrating the

supply and control circuitry.



_In t he dramnngs a chassis 1 I's supported by an axle (not shown) carrled on
road wheels 2. Tel escopic stabiliser arns 3 extend fromeach of the four
corners, of the chassis and include vertically adjustable feet 4 5 to €nable
‘the is to be maintained in a horizontal position during use. A |ower .
mast ion 6 is permanently attached to the chassis by wel di ng.

Addi tiorfal sections of mast, 7, 8, 9, ‘10 and 11, are in turn bolted
together to form10 a rigid vertical structure haV|ng racks 19 and 20 .
rigidly attached thereto-to provi dejeontinuous racks extending for the 4
conpl et e hahtheofdridwudngasa chaadibsear isgspppestédoby samvaglere pl ‘aced ™
directly under section 6 when in use. 15 A working platform generally
i ndi cat(asbtatshicdm )ndarddeda ol apadowhierdsbdse T8lesaoniai ng an open sided
aperture 25 for clearance around the mast sections on three sides thereof.
A saf etstatdgd ety annisc3 iexdlende £ rom geghaofeshegfour eeraershe ends,
surrounds the base 13. The access 20 gates. are referabl rOV|ded mnth
saf ety ofiithehahagads anduipolngde Fectigatdyr adivg ehéecfﬁeﬁ Es energi si ng

the el ect tors(d bed bel hat if the gat t |
Cl s EhETR S ARASHIS FRoRs Sedn a%n%dpr’tat RoRArTeSEtRbor e by &

support uct ding a 25 pair of horizontal frames 15 and 15a
holdlruf?ﬂﬁkﬁb dﬁéiné; gé :

A lower mast section 6 is permanently attached to
'the chassis by welding. -Additional sections of mast,-
7, 8, 9, 10 and 11, are in turn bolted.together'to form
10 a rigid vertical strueture having racks 19 andf20 rigidly.
attached thereto to provide continuous racks extending |
for the complete height of the mast. Load bearing jacks
(not shown) are placed directly under section 6 when in
use. ' S o _ u _
15 A.working'platform._generally'indicated.at_12 includes
a flat working base l3_containing an open sided aperture
25 for clearance around the mast sections on three sides
thereof. A safety cage 14, which includes hinged access'. ' g;i
gates 26 at the ends, surrounds the base 13. The access |
~ 20 gates are preferably provided with safety switches (not
shown) that are connected to the circuits ener5151ng the |
electric motors(described below) so that 1f the gates are
‘not properly closed the motors cannot be energised. The
- p}atform is supported by a support structure including a

25 pair of horizontal frames 15 and 15a holding vertical



menbers 27 in sliding contact with three sides of the nast and struts 16
extendlng fromthe lower frane 15 to the base 13. Rigidly attached to the
supporting structure are 5 electrical motors 17 and 18 each bei ng adap
to dri've respective pinions (not shown) that engage with racks 19 and 24
for nmovenment of the platformup and down the mast 5, and to support .
platformat any given height. The notors include integral disc brakes and

ar e- pomgred from 10 an external 3-phase supply of electricity. Munted on
the sygport structure for the platform andsxtending vertically through the

platfdrmis a mfiemBédrso2abis shdding oerticrlwitd Thied Rddeagof ¢hanfastm
22 extending therefromfor use in'lifting additional see- 15 tions of nmast
when extendi ng oandedtrubg lbeextendiwg ofrom Hree drowsr Mramel 46 e theed
with a motor for hauling on the rope to enable the crane to be used to
facilitate the hbasei k.of work nmaterials or tools without the necessity

fog returning the platformto the ground. Preferably 20 there is also a
limt switeh connectBaziéthéﬁt%%h©¢stQ7tQ§uFumPQﬁ%ﬁﬂﬁ Heuehurg 88@ unl ess

the crane arm22 is afe " ark in sition. The notors, 17 and 18 are
operated by a EeﬁaﬁﬁPrESﬂiOFPE? éhﬂwig)ﬁﬁFQFRﬂ.Qﬂhé€@§FF8IF8r ﬁ&yebe

used by a person,gg,g0:Y 3&&5335 28t a0 ST %t HaBl3T1g
' and 20 for movement of the platform up and down the mast
U | 5, and to-sﬁppért platform at any given height. The
motors include integral disc brakes and are powered from
10 an_exteﬁnal 3-phase supply of electricity.
Mounted on fhe support.sﬁructure for the platform '
and exténdiﬁg vertically_through the platform is a mast_
21 movable about a vertical axis and-having_a'crﬁﬁe arm
22 extending tberefrom:for use in.lifting_additional sec~ '
15 tidns 6f-mast when.extending or reducing the mast height.
The crane may also be fixed with a motor for hauling§m1the
rdpe'to enab1e the crane to be used to facilitate ﬁhe
&s/_ - '_hoisting of work materialé or'toois withoﬁt the necessity
for returﬁiﬁg the platform tqlthe ground. Prefefably'
20 there is also a limit switch connected so that motors 17
and 18 cannot be energised unless the crane arm 22 is in
a safe "parking“ position.
| The motors 17 and 18 are operated by a pendant contoller

(not shown) so that thecontroller may be used by a person

25 on the platform or by a person. standing at ground level.



The controller preferably includes energency stop and | ock -buttons, -a"power
‘on" button and a "raise" and "lower" button both of the dead-man type. .The
el-ectrical drive notors 17 and 18 are each three 5 horse power "braked

dri tors incorporating i ndependent triple reduction spur-gear trains -
28, driving the -device shaft and pinions 29 and 29a respectively

engagi ng racks 19 and 20. Each of the spur gear trains28,28a is connected’
to one of 10 the nmptors 17 or 18 by a pair of centrifugal overspeed brakes.

These brakes are adapted to opergte when the speed of the pinions 28 apd P9 _i

'S approyd Ngd Al so TR Eirgﬂ%’r'atdﬁ“ 1R uARERInefkeUbyIsEBECEnd NBbeks achi &vEd
when the plattormis being raisSed or | owered under electrical 15 power :
supplifghggbﬂgyadngdyéyjghmmyagy%n ahldug Megigsannha Mioifeernormal vertical -
speed is 7.5 netres per mnute the over-speed brakes would operate to =~
pr eventpy o 860 IdR dare avdidithano\tyiped. 25 metres per minute. At this
maxi mum rate of descent, the platformcan be protected against. 20 damage
by buffer sgné relsectrinaipaird vélinotins Mfuandd18narkeeabhstheeénot shown).
“Each drive unit is individually capable of raising and | owering.the

pl at9 orhorise pewey draksd dndiven modiorsuiingoxperesinacindependgstat e notors i .

17 and 18 in parall el under 25 normal worki >ondi tions he di sc' br.akes
are of tmpdvle.pr':eﬂuction spur-gear trains 2‘@,%&&‘%- .tﬁe ﬁ_evIce : -

shaft and pinions 29 and 29a _respec.tivelY'engaging racks -
19 and-20;  | e o : \g)
' Each of the spur gear trains28,28a is connected-to.one of -
10 the motors 17 or 18 by a pair of éentrifugal overspeed
.brakeSs These brakes are adapted to oparate when;the'
speed of the pinions 28 and 29 is approximately io%; o
higher than the normal driving speed thaﬁ is achieved when
the platform is being'raised'or loweréd under eléctrical
15 power supplied to the motors 17 and 18. Thus for example
if the normal'vértiqal speed is 7.5 metres per'minute,the '

over-speed brakes would operate to prevent the platform

descending over 8.25 metres per minute. At this maximum v

rate of descent, the platform can be protected against .

20 damage by buffer springs or bumpers suitably'mountedvon

the chassis (not shown). - I SR g . -

Each drive unit is indiviqually capable of'raising _
and lowering the platform 12. ' However, electriéal‘circuits
are connected to operate motors 17 and 18 in par&llel-under

25 normai working conditions. The disc brakes are of the



pl-atfor from bei ng rai sed above the top of the nmast two safety s es 30
are incorporated. The first safety switch is nechanical - and 5 co es a
spring*loaded roller 31 directed onto a main nast leg face and which is
arranged to shut off power imediately it passes the top of the mast. A
secondary switch of the proximty type (not shown) is |ocated i mediately
bel ow;the first switch and again 10 operates to shut off power inmmediately
it pagses the top of the mast. Both swkfehes are |ocated above the working
| evel “of the pl fafid~to Safiel Zypey fickespaweradfd prake deliways Ildmat the

fail-to safe type, i.e. pomer-off'bfake always on. In order to preyigt t he

downward nmovenent of the platformon the bottom mast section 6. 15 " \When -

constructed of suit dn erderetioaprenentnthecnhatiorndiiom tkeingdraineds 10
netres totally free standing. Above this height the mast should be tied to
the structure a@b@ysutths topeofe ther BASLl swandafaly cxwiiehed 3O arfotal of
1Q0 nmetres. 20 The platform 12 has a length of, 4 netres .and, i s capable
of being extendddaogPeradesd. | dh§: F1Ept18akEtySW Vﬁ%nl?tm?%Pﬁﬁiﬁﬁxéﬂﬁfo
nove the platformand mast from.one.site.tQ angth | froma

pesi tion show? iGPRPT 5'1?'P95185a9989ﬁ9ig°?§§ér§% #?%%?%%%?&ygp%%ction 11

onto_section 10,43, GLANgR" rhbe’ GHRVRH1A! Bs285Fahg0E LS skl gFane arm

; e_platforn1|s t hen o _ .

' power immediately it passes the top of the mast. &
secondary switch of the proximity type (not shown) is
located immediately pelow the first éwitch and again

_iO operates to shut off power immediately it passes the top
of the mast. ﬁoth switches are lqcated above the working
level of the platform. _Similér switches are also provided.

. to 1imitftﬁe downward ﬁoVement of the platform on the
bottom mast section 6. -

15 When constructed of suitable material the mast cah _

~ extend up to a height of 10 metrés totaily free standing.
Above this height the mast.should be tied to the structure
/ B at abbut six metre'ihtervals and may extend up to ;.tqtal
| of 100 metres. _ _ | |
éd _ 'The platform 12_has a length of 4 métres_and is
v cépable of beiné extended té,a total length of 12 metres.
When it is required to dove the platform and mast
from one site to_another-thén, starting from a position
shown in figure 1, the platform is lowered from mast
25 section 11 onto section 10 and extension 1l removed with

assistance of the crane arm 22. The platform is then



-8- lowered to the.next section and section 10 renoved. This proceedure is
‘repeated until the platformis supported only by the |ower section of the

. mast fEN\yn which position it may be transported on the trailer to 5 a new
site\gtfer retraction of the stabilisers 3. It has been found that in -
practice all of the operations including road transport,. erection,
dismantling of the work platformcan be acconplished by two workers. The
electrical circuits. preferably include reversing 10 contactors and a. - .;
“changeover switch so that the dgrection of rotation of the notors 17 agd, 18
when t hgudrdic o ahé nlexteiseckibhoBndasecdepnesoerenbédbe correct =
regardl ess of the phase connections that ‘are nmade to the source of

el ectrimgals RRYeediire is Tepeatednuntili sheupkatfafmt ysfeatures in addition
to those described above. ' For exanple one or nore safety pull wires 23 may
be st r efuppart tado g 1an byb cheallowere sekstbor of 18handaatt Gched to switches 24

connected in the energising circuit for the notors 17 and 18. . If a pull 20,
wire 23hishigidsddiien ditt may ibet sranspartedbonakhgpbraiderofoby engagenent
wi th any obstruction, the _operation of an t swifches 24 wll

. y of .the . . -
. de- eferdyingy gidanafder retragtignard fhengteRilpPerPofmto a stop. An earth .

et ol 92 B T Y 245 oSt RI Sk hot P PletTorm s
| operations ineluding road transport, erection, dismantling .
~ of the work platform can befaCGomplishedrby two workers. ' - ' 1;)
| The electrical circuits.prefenablylindlude reversing -
10 contactors and a changeover switch so that tﬁe direction
of rotétion.of-the-ﬁotOrs 17 and 18 when the "raiée" and
nlower"-buttoﬁs are depressed will_be correct regardless
of the phase'connectibns'thét are made to-thé source of_
electrical poﬁev._ o
15 The invention ineludes safet& feétubgs in addition
" to those deseribed above. Fobnexample one or more .safety
pull wires 23 may be stretched alongjand beneath the | B
Piatform'13-and_attached to switches 2u-eonneéted_in the NS
energising circuit'for thé motors'l7 énd 18. If a pull |
20 wire 23 is deflected either iﬁtentionaily by an operator
Sr by engagement with any obstfucﬁioh, the operation of
any of the switches 24 will de-energise the motors 17 °
and 18 and bring tﬁe platform to'a'stop.j-
An earth moditofing system can be incorporatéd to

25 ensuré that the platform is electrically'connected to the



earth at all times. This can be acconplished by conven- tional C|rCU|try,
wher.eby-, a failure of the earth connec-.tion to the platformwll caus

mai n electrlcal con- tactor supplying power to the notors 17 and 18 _
other 5 circuits on the platformto be disconnected.. Each of the notors- 17
and 18 is al so provided with an overl oad di sconnect circuit of a
conventional type. Audible-alarmand flashing beacon devices nay be fltted
underethe platforn1and arranged to sound and. flash 10 whenever the
p|athLH1IS in notion. Suitable grounded poyer take of f sockets (not shown)

are provided on gRethl akf QLM £ Phes ONNREd WhR bd AUbdntiShed | fohv'eﬁakage

circuit. breaker nay be incorporated in the energizing circuit

notors 17 and 18tfiehalScaddultpPpl wikershy | £ afa IHE LS The @ag"t'hec%nh%ca-
circuit diagramillustrating the elec- trical supply and control circuitry

referred to abovéiofhteethbaptatlferm il ¢xuss 4 MalppElietriiealcada-74
whi ch are connected to a changeover switch 76. The switch 20 76 . nmay be

t hrown mechani cakagton suppiying poweposd tihmandturs efferasidnd 8t Iaadsed;heltrce
of the phases to change notor direction in response to closure of contacts
78 of the "rai Secipguiba or EimitREAETYMW of0 thre dispanneddied.on on the

_pendent controller, gs des ed above. _The swtch 25 76 is connected to
‘contacts in an earth ?Eﬁk é Lﬁ?r%% 9rs 17 gad 1 14 .1s also provided with an

overload disconnect circuit'of'a eonventionel type.
@, ' - Audible ‘alarm and flashing beacon devices may be
' fitted under the platform and arranged to sound and fiash
‘10 Whenever'the platform is in motion.
Suitable grounded power take off sockets (oot shown)
are provided on phe'platform-for'conneotion of hand tools.
An earth leakage oircuit breaker may be inoorporeéed
in the.energizing cirooit for the-motors 17 and 18 for -
15 additional electrical protection. _ |
Figure 3 is a circuit diagram illuStrating-the.-eleo-
triecal supp1y and control oircuitry referred to above.
Three phase electrical power is_eubplied to leads 74
which are'connected to_a changeover switch 76. The switch
26 76 may be thrown mechanically to either of two positions
for reversing the sequence of the phases ﬁo chahge motor
direction in response to closure of contacts 78 of the
‘"raise" button or contacts 80 of the "lower“ button on
the pendent controller, -as described above. The switch

25 76 is oonneoted to oontaots'in an earth,leakage circuit



- breaker 82 having an operating coil 84.

Fromthe circuit breaker 82 three

phase | eads are connected to contacts-.of a main circuit breaker 86, from

bt acts | eads are connected to the contacts 78 and 80 respectivély.
ds 88 fromtwo of the phases are connected to a transfiorner 90 ”

110 volt and 24 volt secondary connections. A lead 92 repréesents

whi ch=
5
havi ng

.the earth connection to the chassis of the unit as descri bed bel ow.

" Wres

94 and 96 are at 110 volts.above ground, wire 98 is at 24 10 volts above —

- ground

, and a wire OO is at grekfhe potential. The wire 96 supplies powef -

. to utilbreaker| 82shavingnan eperating mail £id cdFneetthe edeeyd tcont act s <F04
on the main circuit breaker 86 to a rectifier 106 for supplying current to

~ the parbreakeroBdcthaee nphase pleads ang comeatad ighoprdacsifown current is

supplied _throu
| ead 94°Eupphp

tacts 78 d N i1 114 L£h t t he .contacts 80.
be 20 sBER eABnERFPAnter eErsentattd 1 vl UF GRRPSFHTAI of sorics
185! PAmPEQY 88 658 SHAds SAL AL B accor dance

_ . are on-a limt swtch that. is located so
that thgrgRBF8FherVHb ! nRR1RE OBES POy ANERY NROXY HMecHdBrg3 IS in its 25

- "parking" position as descrTbed above. Contacts 118 belong to limt

connegted cppLg

his inven

w th

3 pbnanit opregken

i on.

Swi t chegohfeateonso thaleadegZopépeésents the earth connection

10

15

20

25

to the chassis of_the_nnit_as described_beiow.- Wires 94 -

and 96 are at 110 VOlts above ground, wire 98 is at 24

volts above ground, and a wire 100is at ground potential.

The wire 96 supplies power to utilitj odt;eta'loz on
the platform 12 and.cpnnects thf6u5n contaétg_lou_on the
main-ci:cuiﬁ breaker 86 to a rectifier 106 for supplying
current to the parallel connected mqtor brakes 108.
Preferably as- shown egfrent-is sﬁppliéd_thrdugh other
contacts 110 on_the'main.eircuit-bréaker 86.

. The lead 94 supplie;_power for.ppgratiné_a "raise"
coil 112 which operates the contacts 78 and a "lower"
coil 114 which operates the contacts 80, .As,wili be
seen the current reaches these cbilsgthrough:a number_of
series connected contacts that provide essential safety
features in accordance with this invention. Contacts 116
éfe on a limit switch_that is located so that the contacts
will be closed:only when the crane arm 23 15 in“its _

"parking" position as described above. Contacts 118

gh ot her contacts~%ﬁg op the nmin circuit hreaker 86. The .
1%y Erow yhdeh gqontacts 4eadS operates the -

As w |1~

©



will be closed only when the.access gates 26 are closed. Contacts 120 are
on-the "energency stop and | ook" button on the pendent controller. Thes
contacts remain open 5 once the button is depressed, and are not recl
until*:the button-is nmechanically rotated and rel eased in accordance
conventional practice. A "power on" button 122 is of the type that nust
hel d down_ to nake contact.. Wen it is initially de- 10 pressed, current
is supplied to amain contactor coil 124 having | ocking contacts 126. \Wen
the pugbbutton 122 i's thén rel eased, the gyfrent is maintained through the
contacts 126. |npalong tereiaikOBwitends 188aped 8 HRsmtalts ively
connected through a nornmally closed top working limt switch 132 and a
normal |y cl osed kdlgomwewelssed bhlytwhent the lddcess (deten R iarien@logedili t S
of the "raise" coil 112--and "lower" coil 114, respectively. A "raise"
button 136 conpl €onsache d20care don the temergédeyhstopn rndAddkil tbusbbionch
132 is in its normal closed position with the platform 12 belowits top
working limt posnt ithe. psndepkr coniroliges " Puesd eRrABB ReRAiEOPEN he
circuit for energising the coil 114 for lowering the platform 12 when the
Fimt switch.134908e Yher BugEPRats ABRERSRELs (756 Bte (RO TIRLQNEA AOHAL

above its | ower Waekbngbbit Reshbhola1ly 7dfasdiildd WEleadldlsy features

e

are provided by
aéeprdanee with conventional practice.

:r v A "power -on" button 122 is_qf’the'type-that must be.
held downlto make contact. When it is initially de- -
10 pressed, current is supplied to a.main conﬁact.or coil 124
~ | having locking contacts 126. When the.pushbuttdn-IZZ-iS
then released,'the current is maintained-through-the
contacts 126. |
In normal operation, leads 128 and 130 are . respec-
15 tively connected through.a~ﬁormally closed top working
limit SWitch'132 and a norma 1ly closed bottom-working .
.limit switch 134 in the energising circuits of the "“raise"
1% _ _'do;l 112 and "lower" coil’114,'respectively...A "raise"
| ‘button 136 completw' the circuit to the coil 112 when the
_ _ 20 1limit switeh 132 ié in its normal closed position with
v | ' the.piatform 12 below its top working limit position;_
'Similarly a "lower" pushbutton 138 eompleteé the eircuit
for enefgisihg'the"coil 114 for lowering the platform 12
‘when the limit switch 134 is in its normaliclosed'positioﬁ
25 with ﬁhe platform above its lower working limit position.



lower limt switch.140 and an upper top limit switch 142. The switch 140 is
'nornally cl osed, but opened if the plat- form has noved beyond the nornal
opeff position of the 5 switch 134, due to a possible failure thereof.
si m\I y the switch 142 is normally closed- but opens if the plat- formi.s
el evat€d above the position iin which the switch 132 nornally opens, due to
.a possible failure thereof. Thus for exanple, upon operation of the SMAtCh
140, the 10 operating coil ‘124 of the main circuit breaker is de-- :
energi sed. = This opens the contael®-86 | eading to the notor |eads 78 andf
80. On theAddﬁbiohahdsafétyhﬁedtmmln aré provicded A%y ian dddmated i n t R
condition with the ultimate lower |imt switch 140 open, a circuit. is 15
- provi dediowert himbpeswuitely k%lammmsum:r tep tinite swidehl 282 wher eby it

is possible to raise the platformb ﬁ <£ression_of the "raise" button 136.

The rmv@hﬂn?wé‘r"cbhbugl Lsfeermally ¢ utWHateRened) ifedihes @late |t

switch On the other hand fhe opening of the ultimate top |Iﬁ1tl

swi t ch QEmdBE§ HBYeﬂaQQY%F | k¢ pormal qpe #Pﬁfﬂﬁs;ﬁﬁﬂqxﬁftﬁ¥%ﬁ the "power ®

circupt *AFEdEcHI8RcafE i Rebs ARELFE AL ALY el LT

-13- CoghaChwitéd 248 iQCﬁ&Fﬂaifyteﬂ?sédM&@eép% Sfp%é_'blat-
form 15 elevated above the position in which the switech
132 nérmally.opehs,=due-to a pdssible failure thereof.
Thus for ekamplé,;upon,operétion df the switech 140, the

10 operating coil 124 6f.the;main-eircuit brééker is dés
energised. This opens the contacts 86 leading. to the
motor leads 78 and 80. On the other hand, if: the "power
on" button 122 is,de?ressed in the condition with the
ultimate lower limit switeh 140 open, a circuit is

15 provided to the operating coil 124 as-wéll_as_tb'the'_
lead 128, whereby.it,is'possible to'raise;tpe,piatfqrm

by'depression of the "raise" button 136. The. movement'

of the platform will then automatically reclose the limit ' .-\:)

switeh 140. _ _

20 On the other hand, the:opening'of the ultimate top
liﬁit.éwiteh.luz does-not have a similar effect, in that
depression of the "power on" button 122 does not supply
power to the operating coil 124 of. the main circuit

- breaker and it is not possibleato raise or lower the

25 platform.
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however; in the alternative it may:-be desired.to provide rollers aty

four corners of the 5 platform and to wap the wire 23 around
substantially the entire perinet;er, in which case the switches 24 are

| ocat ed adj acent the aperture 25 in the platform thus providing ful
perinmeter protection by neans of these- two switches.. 10 = -Contacts 146
are operated by the coil 84 in the earth - nonitoring relay. The coil 84 is
energhggd by the 24 volt |ead 98 connect|0ﬁ to the transformer 90, with the

ci rouiT being compl bgskadls AN oi-d Afbabi Haat, HERHERERSL O RGwS Oph 1 O

panel to the chassis represente through 15 the chassis to the
ground |ead 92 tlpagyuest 2NdSTheSa sletEhas SiSe bsttdwr Gt Nthd M feid®@ o190
Thus if the circuit is broken by failure of the.wire 148 to be connected to
the ground | ead RRet puugkitbe28hnoGeser| hin Cohe Dk érnaiewwnartgingd vepeni ng
the contacts 146. 20 Contacts 152 and 154 are overload relay contacts
in the respectlvﬂesnreﬂstasppoeideusbglﬁessrabetheF?aﬂnnadﬂqgna off athye fence
is erected on the platformsurrounding the mast. This has been onmtted from
the drawing fob olatifoymef and| tot vaapokhe®ire 23 Aarqum Ngtbstantially

~ the entire perimet.er, in which case _the switches 24 are

figure 2. _These swi tches are shown at the two ends of the pull wire ii

located adjacent the aperture 25 in the platform,. thus :
r s | providing full perimeter protection by means of these -
two switehes. .
10_ _ Contacts 146 are operated by the coil 84 in the earth
. monltoring relay. The coil 84 is energised by the 24 volt
lead 98 connection'to the'transformer 90, with the circuit
being completed through # lead 148 thét descendé ffom*the
control panel to the chassis represeﬁted at 150, through
15 the chassis to the-ground.lead 92 that extends from the
chassié back to the transformer 90. Thus if the circuit
1s broken by failure of the wire 148 to be connected to
% o _the ground lead 92 through the chassis, the eoil 84 is

de-energlsed opening the contacts 146.

20 . Contacts 152 and 154 are overload relay contacts in
N _ : the-respective_motors as previously described.
n i Preferably a safety fence is erected on the platform.

“surrounding the mast. This has been omitted from the
drawing for clarity of illustration. |
25 |



1. A nobile vertically novabl e work platform conprising: a chassis
supported on at |east one axle and carried on associ ated road wheels; a

-~ verticAl s\ 5 extendi ng mast section secured to~%he~sng_Ehg$ideﬂgV|nq t wo
- vertidal extending racks secured thereto, a plat- formc nthe .
sai d ng section and intluding two pinions fo[j,&m ] the said
" racks~and two independent drives for pinions t & m#llrg torm 10 to
be moved vertically up and down the said nast' section: sHi forn]beTQg
capabl e of being noved and. supggrted by one rack and its associated driven

pi nion; the drive for each said pTnion being an i ndependent ener gi sab

el ectric motor working through respective reduction gear 15 trains; the
sai d ch&t4alIMSbei ng provided with adj ustabl e stabilisers to enable t he mast
section to be maintained in a vertical condition in use wher ei n" each said

elec- tric mat or 'HSEFQ@SV nggggi% grﬁ |ch acts to ..

prevent the plat ormifrom escen g a a spe reater than a- _ .
- predet epBnppdsRREGEAL easssﬁboyﬁpsbﬁa@raﬁlaépﬁ@éﬂst%aaﬂé‘ke that engages ¥
when the power IS dis- connected fromthe notor and di sengages when.power -
is re- eadnearedetioohhassotdateanfoddenh®sls sestvertivay side clear of the
‘platformfor attachment to an adjacent struc- 25 ture, the said mast o
sectl6neBéﬁngicansaBDcsedtLonreeeuvedaﬁdlthennﬂidxnhasnﬁs|haﬂﬂnm ng-racks to

enabl e the vertical 15 _
two vertically extending racks secured thereto, a plat=-

form earr;ed on the sald mast section and including two _ 7__(;J
pinions fof engagement with the said racks and two. ' . .
"independent drives for pinioﬁs'to'enable the platform
Td to be moved vertically up and down the said mast section,
'sald platform belng capable of being moved and supported
by one rack and its associated driven pinion; the drive
for each said pinion being an independent energiséble
electric motor'ﬁorking through resbective reduction geér;
15 trains; the said chassis being provided with ad justable
stabilisers to.enable the mast secfion'to bé*maintained
in a vertical dondition in use; wherein each said elec- . -k“)
trie motor includes a centrifugal . offerspee’d brake which
acts to prevenp’ﬁhé'platfbrm from'descending at a speed
20 greater than a predetermined ﬁerdentagedaboVé the normal

speed; and a brake that engages when the power is dis-

oA e

connected from the motor and disengages when power is re-

connected to the motor; and the mast section.has a side

clear of the platform for attachment to an ad jacent struc-
.253ture, the said mast séétion being constructed'to receive

additional sections including racks to enable the vertical



helght t hereof to be |ncreased the sai d additional sections bei ng capabl e
of-~att achnent to said adjacent structure. 2. pl atf orm according to clalm
1 Wwherei'n each 5 said centrifugal overspeed I“ﬁ“ﬁ“ﬂnﬂmrﬁumhen t he .
of the said pinirons exceeds a speed 10@6h|glﬂ" dr|V|nQ§§§§§d.

3. A'platformaccording to claim1l or 2 wher'ei fi the or *each drive —

i ncorporates a brake that engages 10 when t he’ power ‘i.s disconnected from
t he nDtor and dis- engages when the powgg Ls connected to the notor. 4. A
platf according to any one of -clains ? 3 wherein the neans for
Onnec i ng eathe’{%& thierd o0\ bé%!h@?eaéé&%uﬂl@s Sai®mdadiEionai tch to

_ di sengage the or each -notor upon the platformreaching a height within a
predet erm ned diedtanis Yeinge capable bfeattathmént ¥opsaid cadjamendy ding to
any one of clains 1 . 4 wherein the nmeans for connecting each notor to a
power source |r§ﬂnubthn%.safety switch and a pull wire extending 20
general |y parallel to and beneath said platform and opera- bIe on said

switch when pul l'ed, to .de-energise the or each notor | at f orm
aécording to clai m 2ind wdiatd ornc @scosdisg: &ai Flééﬁpﬂl @\‘ﬁﬁe r?ﬁ?lkal s for
cqnnection to_a 25 so f el

con- -16- 5 said cégéﬁiéﬁgéi(%¥e;§g§edp%rake %p%?g %étw éSa Sgéég

of the sald plnlons exceeds a speed 10% higher than nor-

mal driving speed.

3. A platform according to claim 1 or 2 wherein 
the or each drive incorporates a brake that engages
' 10 when the power is disconnected from the motor and dis-

engages when the power is eonnected to the motor.

- 4, A platform according to any one of claims 1 = 3
whebein the means for'conneeting each motor to a power

. source. includes a top safety switeh to disengage the or

15 each motor upon the platform reaching a height within a

predetermined distance of the top of the mast.

5. A platform aceording to any one of claims 1 & 47
wherein the means for eonnectlng each motor to a power
; . source includes a safety switch and a pull wire extendlng
N | o 20'genera11y.pafalle1 to and beneath said platform and opera-
ble on said switch.when pulled, to de-energise the or each
" motor.
6. A platform accofding to .claim 4 including a
control circuit comprising Eermiﬁals for connection to a

25 source of electrical power, a circuit breaker having con-



~tacts connected to each of said ternminals, a raise coil and a | ower coil

each having contactors connecting between *  the circuit breaker cont.acts
and saff\notors, said nmotors bei'ng connected in parallel, the contactors of
sai d 5 being connected for opposite directions of rotation of the =+
not or nd a coil energ|2|ng circuit includi rgi zed | ead
and a pair of circuits extending therefrom tonnlﬂlmm“n”wﬁm coils.
respectively, said circuit to the raise coil ificludi'ng®saifd hornally <
cl osed.. 10 top working safetx smntch 7. A platformaccording to clagﬁyG
in which said circuit to thé IS coil includes a nornmally cl osed bott®m

morklng safety SMAtCh oper abl e upon t he platforn1reach|ng a height within a

predet % eq’ﬁ’g‘ %Q, e +@f %Iéﬁ 17 QQFLPO%QQ hhes ra§s AegPpi l e vertically

novabl e orm substanti.ally as relh escri ed W th reference
to figuks a1 1%:2 cQ)filt Rl AYWvAAE contactors connecting between

the circuit breaker contaets and said motors, said motors
being connected in parallel the eontactors of said coils
5 being connected for opp031te directions of rotation of

the motors, and a coil energizing circuit ineluding a

normally energized lead and a pair of circuits extending - : IQ;J

therefrom to the raise and lower coils’ respeotively, said
oircuit to the raise coil including said normally closed .

10 top working safety switch.

7. A platform according to eclaim 6, in'nhich said
circuit to the lower coil inclﬁdes.a normally cloSed
bottom working safety switch operable upon the platform-'
reaching a height within a predetermined distance of the

15 bottom of the mast.

8. A mobile vertically movable working platform ) S

substantially as herein described with reference to

figures 1 and 2 of the drawings.
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