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1 nghtlng VVnches This invention relates to- Ilghtlng wi nches for use in,
for_gexamrple, television and film studios. Cbnventlonally an array of }"
| kghting.winches is'5 installed in the roof of a studio and e TH
be operated i ndependently of the others to raise or |lower a s 3 HP
“lighting barrel”™ on which lights are nounted to achieve a desired :
efféet. The lighting barrel is suspended by cables and each winch has its
own 10 notor which is operated to wind or unwlnd the cables and so raise or
| ower the barrel. In some winches, this notor is nmounted together with the
cabl e drums in t h&ightding Wimchesi n ot hers (so-called "sel f-clinbing

w nches") the notor and cable druns mqve up_.and down_w

h.15 t he h
‘barrel. Mst w nches are c&ﬁ&ﬁlénHFnE&PPyFﬁ&aﬁﬁéhtﬁré&ﬁgFlpgaﬁéthﬁg %hgge

whi ch th ik bj .
| portant 1o’ ensutPe R (50 PRI e REASYLeaRRoP Ho hE FERRRRS Lo 20

avoi d any possibility of O%ﬁﬁk%%@f&%alﬁ&grggfﬁ§%£§ grglggllghcalhgﬁegragy:

of winches is supported. The presént ntio tirng wnc

having a |ights ng shaddAl] sISRERGRA ddoMc? @F 3¢h@ic?ahal eBehOki ARR! 8Rhebko
rai se. and | ower the barrel relative to 25 the cradle, the cradle being

pi votal |y novabl e g tidee indupRIRAtIS O theeoeparexescdaisepbedebeeri aed
anount to actuate a switch to prevent operation of the notor.

so—called "lighting barrel" on which lights are mounted

to achieve a desired 11ght1ng-effect. The lighting
barrel is suspended by cables and each winch has its §wn
10 ‘motor which is operated to wind or unwind the cables and
so raise or lower the barrel. Ih some winches, this
motor is mounted together with the cable drﬁms in the
studio roof: in others (so-called "self-climbing
winches"f the motor and cable drums move up and down with

15 the lighting barrel.

” Most winches are capable of cafrfing much
gfeatér loads than those to which they are likely to be
subjected in normal use; Even so, it is important to |
ensure that individuai winches cannot.be overloaded; to

20 avoid any possibilitY'of overloading the roof structure
on which the array of winches is supported. |

The present invention provides a lighting winch
having a lighting barrel suspénded from a cradle, ang a
' motor operable to réiSe and lower the barrel;rglative to

25 <+he cradle, the cradle being pivotally movablq'whgn the

suspended weight thereon exceeds a predeterminéd amoun#

to actuate a switch to preven£ operation of .the motor.
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2 In enbodi nents of the invention described herein, it is arranged that all
t he pended wei ght on the cradle acts in one vertical plane. The notor -
punted on the cradle for 5 pi votal novenent therew th; ' e
nekively, the winch may be of the self-clinbing type in whi ch the

notor Is nounted for novenent with the barrel. Preferably, each cable by

whi ch the lighting barrel is suspended fromthe cradle has a respective 1& -
devi ce responsive to slackness in thé cable to term nate operation of the
notor. The winch may include nmeans responsive to the height of the |lighting:
barr el éntéﬂhpﬁé@6n6ﬁepétﬁbﬁ éﬂvﬁﬁelﬁﬁtéﬁsﬁﬁéheé pesedner #tndd height is

SRS,

reached. 15 9% \ exa 8ht|ng wi nches constructed in
accordanéérﬁpﬁﬁdtﬁgaFn tt & ﬁ ﬁPFPeB eﬂe?EF BEdoRi ther erafdRcacts t he
acconpan dramnn igh: Fig. 1 is a general viewof a lighting
W nch; n? Ve§t§ 8}o§ggggctlon of a lighting w nch 20 “of

the Type shom | rESnotorFudy b nbindel! 85! cRbCayhoR ghed Iohting.

wi nch; Fig. is a talle view of part of sonme conponents
,brokgn a o%ﬁq &BW&m@ﬁ%PQH@EE%;%ﬂOWElh%rﬁé@i%ei?CtEB@ wiRch F Flgs 51to
y

8 are enlarged views on the |ines V-V respectively“of Fig. 4,
Wi th sonmpecefpehenisel@Fcliading’ tgbar ihyiwhich the motor is
| mounted for movement with the barfel.

Preferably, each cable by.which the lighting
barrel is suspended from ﬁhe cradle has a respeccive_

10 device responsive to sleckness in the cable to terminate
operation of the-mctor.

The winch may include means fesponéive to the
height of the lighting barrel to terminate operation of
the motor when a predetermined height is reached.

15 By way of example, lighting winches constructed
-~ in accordance with the 1nventlon w111 be described with
reference.tO-the accompanying craw1ngs in which:
Fig. 1 is a general'vien of a lighting winch;
‘Fig. 2 is a cross-section of a lighting winch
20 - - of.the'tyne_shown in Fig. 1; -
| Fig. 3 is a front elevation of a 1ighting winch;
Fig. 4 is a detailed view of part of Fig. 3, with
some.components broken away.and some
components shown in cross-section;
25 Figs. 5 to 8 are enlarged views on the lines V-V
to VIII-VIII respectively of .Fig. 4, with

some componenfs omitted for clarity;
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3 ng. 9 is a front elevation of another lighting winch; Fig. 10 is an

end..enl arged. vi ew of the wi nch shown in Fig. 9; 5 'Fig.11 is an . =
efl.arged- view of part of Fig. 9; Fig. 12 is an enlarged viewon th e s
XII-XI'l of Fig. 11; Fig. 13 is an enlarged view of another part of 9

10, Fig. 14 is aviewon the line XIV-XIV of Fig. 13; Fig. 15 TS an’
emdarged view of another part of Fig. 9, and Fig. 16 is an enlarged view
of part of Fig. 10. Fig. 1 is a general viewd a lighting winch of 15 the
type in which the notor and cable druns are nmounted in the roof structure.
Most of the roof struckige hs imen fomintt exl dvatmbdr @f BnotHer [largieiafg t wo
beans 1 being shown, on which the winch is nmounted. The lighting barrel of
the winch is shown at 2, 20 notR at each end in a support 3 suspended
by a respective cable 4, ove the lighting barrel 2 and also nmounted in
the supports 3.is a hdimg®r ¥ forS AP &k 9nlanged wiew afathe arinabcighawn
the winch shown in Fig. 1, is supported, in a collapsible zig-zag carrier 7
25 munted at its lower end orﬁ"f e $ra ter 5. At its upper end, the carrier

7 is suspendedsfrom a gyadlg ingdi Gal eéhl%%@'Jiyev?totB p%.rlq: lo%cei’liegq i9;
| ) | Fig. 12 is an enlarged view on the line XII-XII of
| Fig. 11;
Fig. 13 is an en;arged view of another part of
Fig. 9;
10 Fig. 14 is a*view.on the line XIV-XIV of Fig. 13;
Fig. 15 1is an enlafged.view of another part of
Fig. 9, and |
Fig. 16 is an en;arged view of part'of Fig. 10.
'Fig. 1 is a general view of a lighting winch of
15 the .type in which the motor and cable drums are mounted
in the roof structure. Most of the roof étructure has
been omitted f{om Fig. 1, only parts of two beams 1 being
- shown, on which the winch is mounted.
The liéhting barrel of the winch is shoﬁn at.Z,
20 mounted. at each end in.a support 3_suspendéd by a
respective cable 4. Above the lighting barrel 2 and
also mounted infthe supports 3 ié é hanger 5 for an
electficity supply cable S which, in the winch shown in
Fig. 1, is supported in a collapsible zig-zag carrier 7
25 mounted at its lower end on the hanger 5. |
| . At its upper end, the carrier 7 is suspended

from a cradle indicated genefally at 8 and located in



-4 the roof structure. The cradle 8 conprises a cable dr

um shaft 9 haV|ng

. two ically grooved cable drunms 10, one at each end, on which the suppog;
~cabl . are wound and from which the cables faTI'amay at an angle true to =
t he -helix angle of the druns. The cradle 8 further conprises a bar 11

,paraIIeI to shaft 19, and end supports 12 in which the s

haft 9 is rotatabl@

mounted and to which the bar 11 is rigidly secured. The bar 11 carries . =

brackets 11a in which are nmounted calfl e control rollers

17 for 10 each drum

10. At one end, the cradle carries a braked drive notor and gear unit 13

for rotathhRy Xoef ELErReEREe. Bhe Wad e haamisesia eahley dmmted at its

ends in bl ocks standi ng qn the .heans 1 of_the roof st

oper at i ng Iﬁét 1’5?

are wound.,on_ar, off,the dru 1o rals l.oner, t he
4%,

and, durity 5% %Q/enoéhtw i HRPOF o“‘i‘abt]'t?es & &S

ructure. By

ving (179 diekiFally EHRAVes @bke rumk Wpse cables 4

i ght arr el
(ﬁﬁ%ﬂ 'y cable 6

F?lglh?f)flg arrw conn:ﬂ}uu%hsél ectri %eﬁu%lgrn }%%deoﬂahggr 5, :

suppl 3 ed Huj f:he Al &b thAéiChxtdrﬁ‘a' 198 J¥ e @%ufﬁhéf%dﬁ%sé@

suspended from auXiliary I|ft|ng eyes 18 in the supports 3

An array of

Wi nches of Badwe TlyReardMel ito Hiastl 125, Whid en'sEigorte instal led in the

roof structure of a television or f|In1stud|o Each wi nc

h can be operated

5 which the shaft 9 is rotatably mounted and to which the

bar 11 is rigidly secured. The'bar 11 carries brackets

1la in which are mounted cable control rollers 17 for

10 eéch drum 10. At one end, the cradle carries a

braked

drive motor and gear unit 13 for rotating the drum shaft.

The whole cradle 8 ié pivotally-mounted at its ends in

blocks 14 standing on the beams}i of the roof stricture.

By_operating.the'motor 13 to rotate the drum

15 ‘shaft 9 the Support cables 4 are wound on or off the

o~ - drums 10 to raise or lower the lighting barrel 2 and,

during this movement, the carrier 7 for the electricity

supply cable 6 collapses or expands as required.

Lights

(not-shown)'are'mqunted on the lighting barrel 2 and

20. ‘connected to electric sockets 15 in the hanger 5,

supplied by the cable 6. Additional equipment may, if

reqﬁired, be suspended from auxiliary lifting eyes 18 ih

the supports 3.

An array of winches of the type shown in Fig. 1

25 would normally be installed in the roof structure of a

television or film studio. Each winch can be operated



I ndépendently of the others, through its notor 13, to raise or |ower the
lights carried on the lighting barrel 2 and so enable a desired |ighting
etﬁﬁ%t_to be achi eved. For identification purposes, each winch in the ar.ray
‘5 carries its own identification nunber 16. To prevent overl oadi <t he
wi mch, a cut-out switch (not shown in Fig. 1) is connected in cir W th
thb»"up" contactor for the notor 13. This cut-out switch is associafted with
the cradle 8 to be actuated thereby in 10 the gvent of pivotal novenent of
the cradl e caused by excessive weight on the Irghting barrel 2. To ensure

that this pivotal %u@mhen%@no@ceu@abeh@ar es_ﬁ%at;homtefmwsrswépeeeed
wei ght on the w nch, I s arranged that all { he suspended wei ght

(including that of rfah.%ecaﬁ:r lewek5the adbhtenchbeiegadhethe 0Ogh¥ehyi Bakrel
pl ane. Actuation of the cut-out switch during nornal |oading of the

lighting barrel 2 i2s amdesenteadblye ar desdired Lhghtingr efBewtt hoi be achieved.
associ at ed gear un|t to act as an effective counterwei ght under these

ci rcunst ances; theF2x é@@ﬁﬂéﬁ%@ﬁghpnepﬂ@@Psséb gaghgwénchdibythe adfayt abl e
spring (al'so nQt shown in the drawing). .To illustrate the arrangenent
further, Fig. 2 shGRATT4SS d&s. §@PtPéﬁnFHféﬁﬁﬁlaanHEheSf1§he type shown in

Fig. 1, taken at the attachpent. of the carcier .7 to_25 the,cradle 8 and
| ooki ng towards the notor eﬁg 8Feyﬁ8thﬁ€ﬁi°EQFPgsB5napﬁgwEB onénFBtcaPFy

the Sane references@ﬁ@%&?uﬁcﬁssh%wﬁ'Qn }19 1W‘£' ggnggggegnln c1rcu1t w1th

the "up" contactor for the motor 13. This cut-out sw1tch
is associated with the cradle 8 to be actuated thereby in |
10 the event of pivotai movement of the cradle caused by
excessive weight on the lighting barrel 2. To ensure
that this inotal'movemgnt is an acCurate representation
of the suspen&ed weight on the winch, it is arranged that
all the suspended weight (including that of the carrier
15 7) acts on the cradle in one vertical plape. Actuation
of the cut-out switch'during-normal loading of the
lighting barrel 2 is prevented by arranging the motor 13
with its associated gear unit to -act as an effective
counterweight under these circumstances, the
20 counterweight'effect being augﬁented by an adjustable
spring (also not showﬁ in.the drawingi.
| To'iliuStrate the arrangement further, Fig. 2
shows a cross-section through a winch of the type shown
in Fig;-l,'takén at the attachment of the carrier 7 to
25 the cradle 8 and looking towards the'mofor end of the
winch. Corrésponding,components cariy the same reference

numerals as in Fig. 1. It will be apparent
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that the support cables 4 (part of one of which is visible in Fig. 2) bot It
lie in the sane vertical plane since they pass around respective druns of -

the shaft -9 and Fig. 2 illustrates that the weight of the'carrier 7 5 _54,
acts this vertical plane also. This is achieved by suspending the:
carri 7-from a suitabl y-shaped bracket structure 7a which is rigid with —

the b 11. ~Fig. 2 also illustrates that the notor 13 is positioned to ack’.
as a counterwei ght to the suspended vé&ight on the cradle while 10- the

angl e X shown by the broken Iines indicates the pivotal novement of the
cradl e urfeRAt ot2% | HHRPRTRH FARIRS . 4 AP robne Af othich rizmgenent of t_heh-
type used in.the winch of Fig. 1 wll be described in greater detail wt

ref er ence":’c%:"kFr%Js:':.n Fi19 g2) 9t Bleppcthaesape \ersical \ihane t he cut - out

| | d. T | ' th |t t hat

Shon” i n HEE R0 RS Do R P i 76 A AL Tave E‘Zﬁn " |

[ : . Lef : I W f FHq.,3 diff, Jromthat o
I%: \é?nlt |h(ra;at a?l ﬁefgg ei-ec% r%%i%agl}}g}) y"peg%t}%e %.%sh_%fcqlrl"rﬁeiee;tgli -coiling
Lype Suppided! {1 Ofhs Wik 2appidife AN Al AV di APy 3l gul de

cord 21 wound on an additional "helically-grooved cabl e drum

shaft 9. duspdrdink (fies cafride T Framia %ﬁi@fﬁh?—l%r-@l@ﬂé@%x?cﬂél? 25 druns

10 for the support cables; in the provision 6f slack cabl e detector
ar r angenstmutuxeita fuhicacs rigidwipt ttimaiar 41. ad ¢ .o andkdot t om
limt sw tches 25, o
illustrates that the motor 13 is positioned to act as a
counterweight fo the suspehded weight on the ¢rad1e while
10 the angle X shown by the broken lines indicates the
pivotal movement of the cradle under overload conditions.
An_overlqad cut-out arrahgement of the type uséd
in ﬁhe:winch of Fig. 1 will be.de5cribed in greater
detail with refe#ence to Figs. 3 to 8. Fig. 3 shows the
15 winch in which the cut-out arfangement is incorporated.

-~ The winch is of ﬁhe same general type as that shown in
Fig. 1 and corresponding components, where possible, ﬁave
been given the same reference_numerals; The winch of
Fig. 3 differs from that of Fig. 1 in that the

20 -electricity supply cable 6 is of the self-coiliné type
supplied from a drum 20 on the hanger 5 and having a
central quide cord 21 wound on an additional
helically-grooved drum 22 on the cable drum shaft 9. It
also differs in the form of guides 23 provided at the

25 drums 10 for the support cables; in the provision of-

- slack cable detector_arrangeménts 24 (one”fbr each



26. These various features will be described bel ow. The cut-out arrangenent
whiich functions to prevent operation of the winch in the event of the 5

| #ghtirng barrel being overloaded is indicated generally at 29 in B 3 .
adjacent an oil drip tray 13a for the mptor and is shown in grea etail
in[Fig. 4 (partly cut-away) and in Fig. 5. The cut-out arrangene ncl udes

i nj

a ﬁrﬂit switch 27 electrically-connected in the 10 controlling circuit of
nmotor 13. The switch 27 is nounted in a bracket assenbly, indicated
general ly at 28, and thereby attached to the notor housing 30 for novenent
with the cradl e 8.syrporpesabiadt X hargdiittamh a2l bottaommlihiits swieshdad 25hi ch
extends fromand is fast wth the 15 roof structure. Anchored in a groove
31a (Fig. 4) on t b ar MiEse vakiownd aturespmiid B:b@ @emcrtide dflrb@hond '.g._ﬁ)d
whi-ch augnents the countervyei ght effect of notor 13 as previously describe
and the gt her end of whi ch 1€ SBTIRMF i3F Ay smentk sthigds Swporizeisy ke

i ghting barrel 2 B TUTbAETHHR T d e HArETh 19 e SHenho 6 960 above
wel ght of the ot ot T 0 T & e, BT laed 14 d e} RHA Feneranny
6 aot Uati g The Su eh T L bl et il IR Ry 49aAed” e Ve
excess wei ght on tietdz girid nigs ketfowel i igrda¥@V@étail in Fig. 4 (partly
cut-aﬁay) and in Fig. 5. The cut-out arrangement
includes a limit switch 27 electrically-connected in'the
10 controlling éircﬁit of motor 13. The switch 27 is
mounted in a bracket assembly, indicated generally at 28,
and thereby attached-to.the mbtor houSing 30 for movement
-with the cradle 8. For operating the switch 27, an arm
31 is provided which extends from and is fast with the
15 _rdof_structﬁre; Anchored in a groove 3la (Fig. 4) on the
arm 31 is one end of a spfing 32'(omitted'from Fig. 4)
which augments the céunterweight effect bf motor 13 as
previously des;ribed'and the otherlend of which is
seéured in the bracket assembly 28 and provided with a
20 tension-adjusting arrangement 33. |
In the event éf the lighting barrel 2 being
overloaded,.the cradle 8 pivots as described above with
reference to Fig. 1. This pivota; movement, which is
. against the weight of the motof l3Iand the action of the
25 spring 32 brings the oﬁerating-meﬁber 34 of the limit
‘switch 27 into engagement with the arm 31, so actuating

- the switch to6 inhibit operation of the motor 13. When



the cradl e pivots back, under the action of spring 32 assisted by the

wei ght of the motor, to nove the switch operating menber 34 away fromtheg
31 and allom/the 5 - notor to be re-started. Cushioning 35 is provided «

éégghe bfacket assenbly 28 to prevent dammge due to any contaét between the -
cket “assenbly and the arm 31 during this return novenent. In addition, &

danpi ng arrangenent 36 is associated with the anchored end of the spring'

to 10 elimnate oscillations during8mvenent of the bracket assembly 28.

It was nmentioned with reference to Fig. 1 that all the suspended wei ght

acts on. tthe exaiss Sveighmen gthe dalghfiing: barrel thasvinemoudd Fig. 3, this

can best 15 be.seen with reference to Figs. 6 to 8 which show

cr oss- secthomradkeo Rivatfe kacki ander Fho@etisubhiPringhgd ts length. In

each of those Fi ures t he cabl e drun1shaft 9 and the bar 11 appear, wth

Fig. 6 SRATHFShEDIANISEPorAE EHIf EOLPT £t MO, Flie FWHET | ghting 20
fuo suppBTRetATIng DERRRF (1 it v &2 Zam.feh%sai%r%%ei?éei??b; e
rom o3 B Tt G [ SRR A AR " Pdle
in this planec éésacssémﬁ,'zsa A ey W%w weaﬂ%%ﬂﬁw:@abl e (held
in a clanp 40) via a pivoted hanger 41 from™a suitably-shaped bracket 9
StTUCt Ur eodigvedhh Ctheé SorFd &itét Viddenidley baid he arm 31 during this
return movehent. In addition, a damping arrangement 36
is associated with the anchored end of tﬁe spring 32 to
10 eliminate oscillations during movement of .the bracket
assembly 28.. _ |
It was mentioned with reference tolf;g. i that
all the suspended weight acts on the-cra@le 8 in one
vertical plane. ' For the winch of Fig. 3, this can best
15 be seen with reference to Figs. 6 to 8 which show
- cross-sections through the cradle_at.various locations
| along its length. 1In each of those Figures the cable
drum shaft 9 and the bar 11 appear, with Eig. 6 showing |
one ‘of the Support-caples 4; Fig. 7 showing the iighting
20 "cable 6 and Fig. 8 showing the guide cord 21. It will be
apparent that the two support cables 4 and the guide cord
21, which pass round respective drums on tﬁé'shaft 9, all
lie in the same vertical plane and it can be seen from
Fig. 7 thét the weight bf the lighting cable 6 acts on
25 the cradle in this plane also. This is achieved by
sﬁspending the lighting cable (held7in_a clamp 40) via a

pivoted hanger 41 from a sﬁitably;shaped bracket



The ‘sl ack cabl e detector arrangehent 24 at the left-hand end of the cradle

(ag seen in Fig. 3) will now be described. The purpose of this detector is.
te Fespond 5 to slackness in the associ ated support cable 4 when the

wi nch is being l'owered, indicating that the lighting barrel has been casgit
on"an obstruction, to prevent further downwards novenent until the
ob§ppuction has been renoved. It wi'll be appreciated that the 10 det &Cte
arrangenent. 24 at the other end of the cradle 8 responds in.a simlar
manner so that slackness in either of the support cables 4 will result in

di sconnection of tk¢éructore ¥Rewtéthcisr ragidngitkntheobari 5bs an el ongat ed
15 roller 50 (shown in Figs. 3 to 6) npunted at each end in brackets 51
one of which is pivotally-nBbst sdagk sahlendehectnd pruargemennd24hatother
of which is pivotally-munted at 51b _on the_bracket structure 42. The
rol l'er 50 can t'hus'lﬁ)éi‘i_c')f‘apél ghdveft shengradhal b230seent inctige ) a¥iblvpeve
opd i Dlased by ayabugd Ranchatedoalo g2l gelbi s tiate, 17, BoLElly
SuppOrt (0201 €000 e 4tHighel U5 SHATALRBCbALLR! sfpka-bcLBLOICUEG, Lhe
e, 58 TRUnt e SRt 8 BRSal Shiuckly s fdiclpns aRll Rl En ettt
when operated, prepagrell HaEhBeen caught on an obstruction, to '
| prevent further downwards movement until the obstruction
has been_removed; ‘It will be appreciated that the
' iO detector arrangement 24 at the'qther-end of the cradle_a
responds in a similar manner so thét:slackness in either
- of the support cables 4 will result in disconnection of
the motor..
The detector afrangement comprises an elongated
15 - roller 50 (shown in Figs. 5 to 6) mounted at eaéh ena in.
brackets 51 one of which is pivotally;mouhted at 5la 6n
the end plate 12 and the other of which is |
pivetally-mounted at 51b dn_the bracket structure 42.
The roller 50 can thus pivot relative to the qradlé
20 st¥ucture 8 as a whole and is biaséd by a spring 52
anchored at 53 to thé end plate 12. Normally, the roller
50 rests against the taut support cable 4 (Fig 6) but, if
the support-cable.goes:slack when the lighting bérrel'z
is being lowered, the roller 50 is moved by the spring 52
25 into engagement with a cut-out switch 54 mounted on the

bracket structure 42. The cutfout'switch 54 is connected

in circuit with the "down" contactor of



dawnwar ds novenent of the lighting barrel. A stop 55 is nounted on the end_

pl .2

r

e 12 to limt the pivotal novenent of ‘the roller 50. 5
abl e detector arrangenment of this type could, of course, be
ated in the winch showmn in Fig. 1. In the winch showi in Fig.

T
roller 56 (séé?

is used with thaodrum 22 carrying the guide cord 21 for
the electricity supply cable 6. This roller 56 is nounted on the bracket

A

o/

1,

pressure rollers 17 control the run of the support cables. 4 on to
and fromthe druns 10 and, in the winch of Fig. 3 a simlar
also Figs. -4 and 8)

struct ur éehé2 martdri 4 Jaandci whet wperagedui grevenss fhxdher which the cord 21

(not shown in Fig. 4) passes. Each_of the support cables 4, )
; dsy meviemendc ofy EheodieRtdage pBryel3 Ahstppf 8Shasd one of
3 .and 4) i% assqQci ated wi t'h an arrangenent defining
fi20h® diMifre thegREVRGAaMOIPMED N | | be
ébghng Eﬁch'jgfkey_assenbly 23 conprises two annul ar nmenbers 60
nd S I'ng the drum shaft 9 and held apart by spacers 61.

oo g {1, T2 STACH o TR0 Bl 3208, Gl o 1

support cable 4 (not s

hand,

these (as seen jin Figs.
t he uppefexfdeso 9y ene P35S
descri bed
(Hgs.4°

is

rot at es,

Furt

rollers

the jockey assenbly 23 noves along th

on t he other

run in theWid, o R b Taddrborated iH Emelaiaeht@gbwgaiﬁt he drum

the jockedg. 1.

10

15

20

25

In the &inch shown in Figqg. 1,-simp1é pressﬁre
rollérs'l?‘control the run of the support cables 4 on to
and from the drums 10 and, in the winch of Fig. 3 a
similar roller 56 (see also Figs. 4 and 8) is used with
the drum 22 carrying the guide cord 21 for the
electricity supply céble 6. This roller 56 is mounted on

the bracket structure 42 and is associated with a guide

57 thréugh which the cord 21 (not shown in Fig. 4)

passes. Each of the support cables 4, on the other hand,
is guided by a respective jockey assembly 23, the
left-hand one of these (as seen in Figs. 3 and 4) is

associated with an arrangement defining the upper and

‘lower limit positibns of the lighting barrel as will be

described below.

Each,K jockey assembly 23 comprises two annular

members.so {(Figs. 4 and 6) surrounding the drum shaft 9

and held apart by spacers 61. Between the mémbers 60 are
mounted control rollers 62 which guide the support cable
4 (not shown in Fig. 4)}-.Each of the rollers 62 is

shaped to run in the helical grbove formed in the

s shaped to.

e drum shaft 9. To this ehd,

v .



assenbly 23 is constrai ned agai nst rotational novenent by a guide assenbé%?
“(not shown in Fig. 3) conprising a 5 * bracket 63 extending downwardly fX0Gy
qne of the annul ar henbers 60 and carrying rollers 64 which contact the bar’
11 of the cradle at diametrically-opposed points. As the drum shaft 9
rotates to raise the lighting barrel, so the jockey assenbly noves to the
Iéirias seen in Fig. 4 and 10 vice versa. Seggred to the I eft-hand jockey
assenbly for novenent therewith is-a guide r 70 supported for axial

nmoverment within a guide tube 71 which forms part of the bracgket structu
42 -and over whi ch ¥ g'i({/c?t"ed‘ g&° Helgsru& rﬂ’fétﬁsghlt?‘ﬁg JO&IPE B&??@'&iy
The guide rod 70 rj ' i de 57 far gyi decord .21 of. t | i, i.ng
cabl e and, on ei t(k?g'i n{sol est %ﬁ% g.'%esvz\inl{u% sg‘g?&atléi'ngm'gor%&%?zd73n'§sesaglma(fa§d
with the top and hidaBily B3 VddHiRS sdhed B gaSHREC Hotal onadS ndeminic R
‘i's raised, moving the Zoi}guidé rod 70 to theg%é?% asoalre§3§ dggcrpbeg, go
the cone 72 will eomguid¥ @suw@RIsTHMotMsHownNa nSWilgth 335 cempiiewng & Fig. 4
to di sconnect the notor and define the upper Iimt position of the lighting
barrel. The | @wer Hragketp@d tdxrendindeidovetrardly <€iror aneTefnehebynaular
engagenent between cone 73 and the bottomlinmt switch 26. 12 An upper
and lower linmt amenhenef0 @nd Harnwing colllers 64 edpiichedontact the bar

i ncorporated in the winch shown in Fi%ﬁl. _ :
: 11 of the cradle at diametrically-opposed points. As the

- drum shaft 9 rotates to raise the lighting barrei, so the
jockey assembly moves to the left as seen in Fig. 4 and

10 vice versa.

Secured to the left-hand jockey assembly for
movement therewith is a guide rod 70 supported for axial
movement within a_guide_tubé 71 which forms part of the.
bracket structure 42 and over which the pivoted hanger 41

.15 of the 1ighting cable p#sées. The guide rod 70 carries
the guide 57 for the.guide cord 21 of_the'lighting cable
and, on eithe: side_of'this. switch actuating cones 72,
73 associated Qith the top and bbtfom limit switches 25,
.26 respectively. As the winch is réised, moving the

20 guide rod 70 to the left as a1ready described, so the
cone 72 will come ;ntq_engagement with the switch 25 as
shown in Fig. 4_to disconnect the motor and define'the
_upper_limit position.of the lighting barrel. The' lower
- limit position is défined in a similar manner by
25 engagement between cone_73_and the bottom limit switch

26.



Fi gs.

9 and 10,

hanger .

hel i cal | y- grooved ainuap@ér oand hbowdaf 1ifit betrangeneled &§ ehiespect ive

9 to 16 show 'a winch which is of the 5
t hat

Each support cable 4 is wound 15 around a respective

jockey assenbly 23 simlar to.those already descri bed except that,

case,

| eft-hand drum 10; _as ‘seen
cabl e bei ng wound BhIfo t@x}éngpﬁﬂ %fw}ﬂ Zth?ﬁn+§0°thBﬁgh a further

i a%?ﬁ- R e el R e R
reher 23gpk InbbEr | Shi- DERS] SELRY AS0E T Yas2 8L nfwyégeeﬁetherewth ol ong

the drum

j ocke
asse

-~ -

t hetypekegukdseibl yequicedst bai indorporaved ain athe anehQU|de roller

80 which engages the cable hanger 5 20 (see also Fig. 12). The drum 20 for
the sel f- %b@Wannsﬁbﬁbyleable 6 (not shomn |n Fig. 10) is mount ed above the
ui de cord. 21 for the supply

10

15

20

25

e suppor rnci y supply
lighting barrel. However, many of the components are

similar to those of the winchés already described and,

' where'possible, corresponding components carry the same

reference numerals.

In'this'cése; as shown in Figs. 9 andi0, the

- drum shaft 9 is mounted .above the cab1e'hénger 5 in the
supports 3, and the braked motor 13 with its gear unit is

mounted on the hanger. Each support cable 4 is wound o

around a respective'helically-g:ooved drum 10 on the
shaft 9, being guided by a respeéti?e jockey aéseﬁbly.23
similar to those already'described'ekCept.that, in this
case, the jockey assembly is c°nstrained.to move akially
by é_guide roller 80 which engages the cable hahger 5

(see also Fig. 12).

The drum 20 for the self-coiling supply cable 6

(not shown in Fig. 10) i's mounted above the left-hand
drum 10, as seen in Fig. 9, with the guide cord 21 for
the supply cable béingIWOund'on'to an e#tension'of'the
drum 10 through a fu:ther.jockef éssembly 81. :The drum
20 for the self-coiling cable and the joékey assembly 81

for the guide cord are both coupled by a channel-shaped

so-cal l ed "sel f-clinbing" "
Is a winch in which the notor and cable druns nove up and down
. he lighting barrel. However, many of the conponents are similar to
those of the w nches al ready descri bed - and, where possible,

cénponents carry the sane 10 reference nunerals In this case, as shown im™
the drumshaft 9 is nounted above the cabl e hanger
supports 3, and the braked notor 13 yth its gear unit is nounted on the

correspondi ng

t he Jockey

5in thé'



cable 6 with its guide cord 21 are all suspended froma 5 cradle 8 _
supported from beams of the roof structure by cleats at 1. As in the Fig. 3
arrangement, the cdbles fall at an angle true to the helix angle of the
druns 410. The cradle 8 incorporates an overload protection arrangenment

indi cated at 82 and a respective slack cable 10 detection arrangenent 83

far -each support cable 4, and w.l| be descriped bel ow. By operating the
notor 13 to rotate the drumshaft 9, the su rt cables 4 are wound on or

o oeorn T 10 EuhakSEad chobe | PELTRORE: s8N B (B 05 "2
‘the supply cable ﬁ?kéP%ﬁg £Hé9e9£t8“%18%%t@ﬁed& . 20. It wll be

appreci ated that, I'S arrangemnen e supply cable 6 carries not only

the lighting supply but al @Hetersa%-rcéypaéy4f9ﬁatﬂ?er@ieétgpcﬂgjy_s 1
operating |l ever controlling the notor is carried by the wnch and in |cé¥ed

at 84 and, in addchbla, 6t @RtBNdtEoghode! E0td S df@esl] NOisSENIEd | firdh 6. 9
and 10) are associated with the |left-hand jockey assenbly 23 to define the
upper and | owdr | cradlpo8i suppertédt ficoRSbéamst ofigtharredf 2s esuathte bey
descri bed bel ow. 14 The cradle 8 conprises a bar 87 rotatably-nmounted in
ri gid end supportcleataxabnti.ngAsr dbm theubpsr t 3 nyrbengensnt i gt ycakbles ed
to the roof structure. Each supgort cable 4 is suspended froman armb5 92
whi ch normally reffdloAtaant 8pgde Eryedky theababixiangle of the drums 10.
' The cradle 8 incorporates an overload protection
arrangement indicated,at 82 and a respective slack cable
10 . detection arrangement 83 for each support cable 4, and

will be described below. -

By operating the motor 13 to rotate the drum
shaft 9, the support'cab}eél4 are wound on or off the.
drums 10 to raise or lower the winch. ‘At the same time,

15 the guide cord 21 is also wound on or off the left-hand
drum 10 (Fig. 9) and the supply cable 6 is fed into or
out of the drum 20. It will be appreciated that;_in this_
arrangement, th; supply'cable 6 carries not only the
lighting supply but also the power supply for the motor
20' 13. An operating lever controlling the motor is carried
by the winch and indicated at 84 and, in addition, top
and bottom limit switches (not shown in Figs. 9 and 10)
are associated with the 1eft-hand-jockey assembly 23 to

define the upper and lower limit positions of the

25 1lighting barrel 2 as will be described below.



the end of the bar 87, while the guide cord 21 is suspended froma pair of
al lel arns 88 also rigidly attached to the bar 87. The points of N,
ySpdisi on are so arranged that all the suspended wei ght on the cradle acts =
#41 Jone vertical ‘plane. The overload protection arrangement 82 will now
desgribed with reference to Figs. 13 and 14. It conprises the two 75 -
al¥el arms 88 which, in addition to the guide cord 21, carry a stop 89&4!
‘wi th cushioning 89a 15 which co-oper]a"c es with the actuating nenber of a
limt switch 90 npynted on aryrs 85a riqid wth e roof structure. The
limt switch 90 is %n?f’e%{']e nc?,’W{:’Lﬁ%vﬁ\t%FE hafj]"up" contactor of the
nmot or 13._A i onj i : t S NEaN 1 e and the
arms 20 EerARES TSRS 1 PR G L tiRIRR 0 SkeBatig BT T T
switch i polat= 4§ CORESTy tde oo ASSO Gl d with the spring
91 are -aS? (I;gn)‘;s?on a%?%?}%%d%?rangene%t%‘gﬁadgdt% dam?e?éﬁnit 91b. In the
event of déendtarél n%&@ﬁrﬁhpﬁ@iﬂgcﬁlé)vﬁris)aﬂﬁsbeﬁd& bfrfor8 7an sagmused to
pi vot agai nst the action of the tensioning arrangenent 91, noving the stop
89 awy f9Dnwhieh | adthakly trdsOd omizhstoperid asididly dittcakissdnnect t he
notor 13. The sl ack cabl e detector arrangenent 83 associated with one of
t he suppotie cemd esf 4the | bancdv bewhibhbe ritlvedgwide eef®rhcesto Figs. 15 and

16, it being 5 under stood that the arrangement associated with the other
- suspended from a pair of parallel arms 88 also rigidly

attached to the bar 87. The points of suspension are so
arranged that all the suspended wgight on the cradle acts
10 in one vertical plane.

The overload_proteCtiOn.érrangement 82 will now
be described with reference to Figé._13 and 14. It
comprises-the-two parallel arms 88 which, in addition to
the guide cord 21,-carry a stop 89 with éushioning 89a

15 which co-operates with the'actuating member of a limit
switch 90 mounted on arms 85a rigid with the roof
structure. The limit switch 90 is connected in Gircuit
with the "up" contactor of the motor 13. A tensionin§
‘spring 91 extends bet&een the roof structure and the arms

20-_88 and, undér normal ioading of the winch, ensures that
the limit switch is not operated to disconnect the motor.
Associated with the spring 91 are a tension adjusting
ar:angement'Slg énd a damper unit 91b. .

In the event of the lighting barrel béing

25 overloaded, the bar 87 is caused to pivot against the
action of the tensionihg arrangemént 91, moving the stop

89 away from the limit switch'QO which operates to



support cable is simlar. The arm 92 to which the support cable 4 is
at{ached carries a plate 92a on which is nounted a cut-out switch 93 _
cennected in circuit with the "down" contactor of the motor 13. The arn1€j.b
can 10 pivot relative to the remainder of the cradle 8 and, if the cabl _,}, ’
shoul d go slack, the armw |l nove away fromthe stop .94 under the acti0q .
of¥a‘spr|ng 95 (not shown in Fig. ‘15) connected between it and the end
support 86:-this brings the switch 93 into endagenent with the stop 15 94

and operates the switch to disconnect the notor. Mowvenent of the arm92 is "
linmted by engaged%h?cQﬁn?ﬁ% Eﬁ&mﬂ°¥9ﬁikﬁ plate 92a with end support 86.

Provi ded the cable 4 remai the arm92 is held in a

position in which the swi tgﬁ’gf %‘:]E)lff &fg%ﬁ)%?%tawat%%r{%@%t op. 94.
This f f sl k t tial
anlzlscoalrtrjn ge fegfacedg%yaggp%e‘g % ge%nrﬁ vﬁ'nuﬁ’%"% eﬁwr}ﬁm sen Sw be

resiliently-biase 2

ment i oned above tﬂ%%gét%ﬁﬂ a@ %ﬁcc%?%o at e]'?’ ta(%i alnsd bo‘JTtoélﬁfq mt
swi tches to de§i neuhdierseed awtlwraﬁéngem tdé%b%l@téd‘%x'dlﬁ@ﬂé‘%ther
barr el 16 2. These switches are simlar to those shown at 25 and 26 i n
the winch of Fig. Suppolrereabbsois asimilath tTee |af -9 jwatilkdy wrsenbl y

23 of Fig. 9. The general arrangenent of the switches is shown in Fig. 11,
in-which 5 (as isupport Jable 4 ops |attacisad tcdrries & @lated® 25 andvhich

is mounted a cut-out switch 93 connected in circuit with
the'“dpwn"'contactor of the motor 13. The arm 92 can

10 pivot relative to the remainder of the craale 8.and, if

| the cable 4-should go slack, the arﬁ will move away from

the stop 94 under the action of a spring 95 (not shown in
Fig. 15) conneéted between it and the end support 86:
this brings the sﬁitch 93 into engageﬁent with the stop

15 94 and operates_the switch.to disconnect the motor.
Movement of the arm 92 is limited by engagement of the
upper end of plate 92a with end support 86. Provided the
cable 4 remains taut, however, the arm 92 is held in a
posxtlon in which the switch 93 is out of engagement with

20 gne siop 94. | _

This form of slack cable detector arrangeﬁent
is, however, npt essential and could be replaced by one
of'the,ﬁype shown in Fig. 3 in which a resiliently-biased
roller bears against thé cable. .

25 'It.waé mentioned above that the winch of Fig. 9
| . inco:porates top.and bottom limit switchés to define the

upper and lower limit positions of the lighting batrrel



the bottomlimt switch is referenced 26. The support cable 4 and guide
cord‘21 have been omtted fromthis Figure. Associated with each [imt

25, 26 is a 10 respective actuating nenber 72, 73°and relative

bet ween the switches and the actuating nenbers I s caused by

N,

of the guide cord 21. As the winch is raised or |owered, novenent of the :
j ockey assenblies 23, 15 81 along tIee drum 10 results in actuation of the
appropriate one of the switches 25, 26 to terninate operation of the notor
13- and t her eBheks | swl tehes e s Jameto | thage v s 2§ amd | i ghting
barrel 2. Fig. 11 also shows the |ocation of switches 84a 20 through which
the | ever2@4iRdERe Fineh Rkt Fid- of qrﬁ% ‘?‘ﬁﬂ Asseciatad seith dthening type of

h sh 9 to 16 of f t I f [
requir o0 LPHREARE ke ATPORIE 2 i a”f%ﬁr#nfdaageeries% on the
l.i ght b I § ) ly b
IBﬁerIRS thEfpsmade 6 AL sy fEees %%ﬂ?&hﬂgfw PRV ght ¥ ng”
b I th
arr 6P oIR8 TE0T ﬂ%ﬂ?%%f’%‘?? s 2?%%%’3%%21?§ g e e

fs cmet i ES fgﬂ@@%&@t&ﬂtlmﬂ eéﬁl@éﬁefgsréf@f&?@é&rm | nefhandipod® actuate a
cable 4 and guide cord 21 have been omitted from this
Figure. _ |
Associated with each limit switch 25, 26 is a

10 respective actuating member 72, 73 and relativé movement -
between the switches and thédactuating members is caused
by mbvementrof the jockey assembly 23 tranSmitted z;g.the
jockey assembly 81 of the guide cord 21. As the winch is
raised.dr lowered, movement of the jockey assemblies 23,

15 81 along the drum 10 results in actuation of the

"~ appropriate one of the switches 25, 26fto terminate.
operation of the motor 13 and thereby define the upper
and lower limit positions of the lighting barrel 2.
| Fig. 11 also éhows fhe-location of switches 84a

20 " through which the lever 84 controls operation-of the

motor 13. | |
The self-climbing type of winch shown in Figs. 9

to 16 offers the advantage that less roof space is
required since the motor and cable drums are accommodated

25 on the 1ighting-barrel. In'addition, access to the motor

can be gained simply by lowering the winch.

L

of the jockey assenbly 23 transnitted via the jockey assenblyf81,"w'



prevent operation of the notor. 2. A l'ighti ng-wmch—as—ctaifred-in cl g
1§~jn whi ch al |l the suspended wei ght on the cradle acts in one 10 veyd

5!‘22? i oity Supbly. ar Cangenent for the 1| Gt ﬁgﬂlﬂllf IR BN er

- Len1the cradle. 4. A lighting winch as clainmed ifh dny "oné of 15 the
pretedi ng cl ai s i'n which the notor is nnunigd on the cradle for pivotal
moverment therewith. 5. A lighting winch as*claimed in claim4, in which-

the notor is arranged as ;lcountermelght to the suspended wei ght on the
wi nch. 20 : 6. ting winch as claimed in-any one of the

claims 1 to 3, in mhlch th?a §rlE§h€QH tﬁgn%ﬂrHHQXﬁﬁggt1%359f5$eb9§£éf|'

7. A lighting winch as ¢ I'n~an ne o

whi ch the switch isgspanaledd redm’a EEQd@éadhﬁdf ar mseaensaéraﬂie EBQEQ?Q&M
with a swtch-actuating menmber during plvotal novenent of the cradle. 18

‘8. A lighting w nandadotedi thé barzel gecaefiveheopthecdraglel athe, cradle
i ncl udi ng-a tensioning device acting on the cradle in opposition to the
suspended wei §ht. being pivotadly mévhb@btwhgnwthehsaspehdededenghanyhenelnf
the precedlng clains, in which the lighting barrel is
exceeds a predetermllned amount to actuate a switch to
prevent operation of the motor. _ |
2. A 1lght1ng winch as clalmed 1n clalm 1, in
which all the-suspended weight on the cradle acts in one
10 vertical plane. o |
3. A lighting winch as claimed in claim 1 or
claim 2, in which an electricity suoply arrangement for
the lighting bertei is aleo.suspendeo from the cradle.
- 4. A lighting winch:ae claimed in any one of
15 the preceding claims, in which the motor is.mounted on
the cradle for pivotal moVeﬁent therewith. | |
| 5. Aflighting wihoh as cleimed.in claim 4, in
which the ﬁotof is arranged as a counterweight to the
stspended weight on the winch.' |
20 h. 6. A llghtlng w1nch as claimed in any one of
| the claims 1 to 3, in whlch the motor is mounted for
movement with the barrel.
7. A lighting winch as claimed in any one of
the preceding claims, in whioh the switch is mounted on
25 the oradie for movement into engagement with a

switch-actuating member during pivotal movement of the

cradle.



su d
re
10

sl ack cabl e- reSpo
engagenent wth the cablé

ess in the cable to term nate operation of the notor.

i ve t

? mnnch as clainmed in claim9, in which the
conprises a nenber resiliently bi ased into
reby sl ackness in the cable permts- novenent

‘of the nenber to actuate a switch to terninate operation of the 15 notor.
11. Alighting winch as clainmed in cil@im9, in which the slack
cabl e-responsi ve device conprises a resiliently-biased nenber which forns

part of the cradl eandatDightifigtwenchrbie ¢Fanhédchedanpesedyos! ackness in
20 the cable pernmts novenent of the nenber relative to the remi

t he cradl shéopretedirgactaimsh incledingatctepsianimg dévide notor.
| ighting winch as clained in any one of clains 1 to 8,

nder o
12.

i n-which the

| i ghting aetirg ¢8 thepenadle2tn @pBQ$;heonrbg|eheysnepeeéeeach wound
around a respectlve drumon a shaft which is rotatable by the notor. 1
13. A |1i%®t8RE-wi nch as clained in claim12, when appendant to claim 3,

which_th | [ f
A O R T 1 R G A R e R R e DI A
the shaft,, 4 é\cgaang egamgchlgswgiégqnsﬂe'flsﬂiv.l&&ebgéréfe preceding.

clalns

10

15

20

25

I NClh .udl ng nea

s r€espohs
suspended from the cradle by cables, each cable having a

respective device responsive to slackness in the cable to

terminate operation of the motor.

10. A llghtlng w1nch as claimed in clalm 9, in

which the slack cable-respon51ve device comprises a

cabl e
drum on

member resiliently-biased into engagement with the cable

wheteby slackness in the cable péfmits movement of the

‘member to aetuate a switch to terminate operation of the

motor.

11. A lighting_winen as claimed in claim 9, in
which the siaék cable-responsive device comprises a
resiliently-biased member which forms part of the cradle

and to which the cable is attached whereby slackness in

‘the cable permits,movement of the member relative to the

remainder_of the cradle to actuate a switch to terminate
operatien of the motor. | '
12. A lighting winch as claimed in any one of
claims 1 to 8, in which the lighting barrei is sﬁspended'
from the cradle by cables each wound ardund a respective

drum on a shaft which is rotatable by the motor.

ed f:;;:;EE‘E?Edre\by\Qabfes each cabl e having a respective device
N

th

f
A

9
in



:hefght of the lighting barrel to term nate ope%a%%eﬁ~a%—%he—ﬁﬁfﬁf mhén a
,pggdeternlned hei ght is reached. 10 A lighting w nch as

cl@inmed in claim14, in which the helght-respon rabl e t
define upper and lower linit positions for the ﬂmwmﬂmmmﬂm @
» %gntlng winch as claimed in claim14 or claim15, @hen dppéndant to clarm
in which the 15 height-responsive neans is responsive to rotation of
the drumshaft. 17. A lighting winch as clag9®ed in claim16, in which the
- hei ght -responsi ve neans is novable axially along t shaft in response to
rotation of the shaft, andiz0 izmdightingtwinestasone simdd hipadidinornig], to
be actuated by the hei ght-responsive neans in a predeterm ned axi al
position to terniwber appendant ©f ¢hmimod orin Mhich |tlghte leptaimdity
“substantially as described with reference to, and as shown in, Fig. 1 and 2
or Figs. 25 3 toS‘SPBHF@ﬁ%an‘De‘E@HG:WPE*\%e%&cﬁﬁ%ﬁMWQ}%\M%@ around

a guide cord, the guide cord also being wound around a

5 afﬁm on the shaft. |

14. -Allighting winch as claimed in any one of
the precedlng claims, lncludlng means responszve to the
height of the lighting barrel to termlnate operation of
the motor when a predetermined height is reached.

10 ' .15. A lighting winch as claimed in claim 14, in
which the height-respohsive means is operable to define
u?per and lower limit positions for the lighting barrel.

16. A lighting winch as claimed in claim 14 or
claim 15, when appendant to claim 12, in which the

15 heightfresponsive means is responsive to :otation.of the
drum shaft. | | |

17. A lighting winch as claimed in claim 16, in
which the heigﬂf-xespbnsive means is movable_axially
along t shaft in response to rofation of the shaft, and

20 including at leest.one.ewitch'ﬁositioned to be actuated

| by the height-responsivelmeens in a predetermined axial

'positioh to terminate opefetion of the motor. |
18. A lighting winch suhstantially as described
with reference to, and as shown in, Fig. 1 and 2 or Figs.

25 3 to 8 or'Fige. 9 to 16 of the accompanying drawings.




