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present invention relates to nultl-drun1mﬁnchlngUZngygggggzssréRATus The
particularly to such apparatus'for use in a high-mast lighting colum. 5
A prior doubl e-drum constructi on has been,di sclosed in our United Ki ngdom
Patent No. 1,390,558; and a triple- drun1vér5|on of this construction has

been di sclosed i i i
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rotation independently of the second, a second driving
means, whereby the second rope drum can be driven in

15 either direction of rotation independently of the first
and means for coupling the two driving means, so that
they can be rotated dependently at the same speed,
whereby equal lengths of rope can be either wound onto
or wound off the two drums simultaneously.

20 As shown in Figures 1 and 2 of the accompanying
drawings, which illustrate the apparatus disclosed in GB

1,390,558, each of the winch drums 14 is driven through

a worm wheel 24 and worm 26. In reaction to tension in
the two wire ropes 60 connected to the drums, the two

25 worms 26 are constantly thrust towards the right as
viewed in Fig. 2. In this known construction, the thrust

is carried on bronze thrust washers 34.

The friction which occurs at these thrust
washers, either when the winch mechanism is stationary

30 or in motion, contributes substantially to the winch's

‘self sustaining facility.

However, when the winching apparatus is in
frequent use for service and maintenance purposes,
excessive heat may be generated at the bronze thrust




excessi ve heat '!ma'y be generated at the bronze thrust JN925I191
- 2 washers, thereby necessitating a lower running.speed. Also, it is
- bel'i eved that the friction provi ded by the bronze thrust washers is greatly

in excess of \WM@25L51%kcessary for safety r&quirenments, so that the winch
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reduce the self-sustaining capacity of the winching
ggf" apparatus excessively.
15 It is therefore an object of the present
invention to partially or wholly overcome the problems
referred to above in connection with the known multi-
drum winching apparatus.
According to the present invention there is
20 provided a multi-drum winching apparatus of the type
having independently rotatable drums driven by worm gear
arrangements, said apparatus including° at least one
friction ratchet associated with one of the worms, said
or each said friction ratchet'éamprising a first annular
25 member assembled with the worm and having a single tooth
on its outer circumference, and a substantially U-shaped
member pivotally mounted and'havihg a pair of arms one
of which acts as a pawl the'first annular member being
cradled for rotation within the arms of the pivotable U=~

30 shaped member, the eccentric motion of the peripheral
surface of the first annular member causing the pawl to
engdge wii_:h the single tootii _?f the end of .a lifting run
of the muli:i-drum winching apbaratus; and a thrust ball

35 - - _ -
bearing associated with the first annular member.

In a preferred embodiment, the friction ratchet.



30 shaped menber, the eccentric notion of the peripheral surface of the
first annul ar nenber causing the pawl to engage with the single tooth at
the end of a lifting run of the nmulti-drumw nching apparatus; and a thrust
bal | 35lx§“%%§hf§fociated with the firgt annular nenber. In a preferred
enbodi ment; € friction ratchet. JMe251191 3
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friction ratchet.
Preferred embodiments of the present invention
will now be described in detail, by way of example, with e
15 reference to the accompanying drawings, in which:-
Figures 1 and 2 are, respectively, plan and
sectional views of the prior art double-drum winching
apparatus of GB 1,390,558, and have already been
described;
20 Figure 3 is a side elevation view of a preferred
form of double-drum winching apparatus in accordance
with the invention, the side plate of the apparatus
being removed for clarity:;
Figure 4 is a sectional view on the line 1IV-1V of
25 Figure 3;
Figure 5 shows two views of the pawl constituting
part of the friction ratchet:;
Figure 6 shows two views of the first annular
member constituting another part of the friction
30 ratchet;
Figure 7 shows two views of a second annular
member, the first and second annular members as an
assembly constituting another part of the friction
ratchet;
35 Figures 8 and 9 illustrate the operation of the



Figure 4 is a sectional viewon the line IV-1V of 25 Figure 3; Figure 5
shows two views of the paw constituting part of. the friction ratchet;
Figure 6 shows two views of the first annular menber constituting another
part of the fgvakisanelo ratchet; Figure % shows two views of a second
annul ar nmenber, the first and second annul ar nenbers as an assenbly

constituti ng gpatkdbnpaattctiet.ne friction ratchet; 35 Figures 8

and- 9 illustrate the rat.iaon_ of _f.he 251191. . . Tome e e Y
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wi nchi h§ appadzumswischdngr apparatusi sl genbraldycofissimiflarnbasichat shown
in Figures 1 i d pat.r (gnl ne bei ng
shown) on mhigﬁﬂﬁggggggPaet?og@%%6§§8gﬁlghoﬁgbgg%%gisééan?’a%gawound. The
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Engagi ng with each worm wheel IS a respective worm ICh 1s pinned to
a respective gﬂﬁﬂg'28 to be rotatable therewith. A particularly preferred
friction ratchet whi ghel&rumbolLgsarBembanebdl eakuretatibhiconubhi adlem
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second abOul ainwardity Bdckfig ends of respective drums 14. Engaging
with each worm wheel 24 is a respective worm 26 which is
pinned to a respective shaft 28 to be rotatable
therewith.
Mt : A particularly preferred friction ratchet which
15 forms the novel feature of the multi-drum winching
apparatus comprises, as shown in Figures 5, 6 and 7, a
first annular member 70 having a single tooth 72 on its
outer circumference, a second annular member 84,88
acting as both thrust and pivotal bearing to the first
20 annular member 70, and a substantially U-shaped member
74, one arm 76 of which constitutes a pawl for
engagement with the single tooth 72 of the first annular
member 70. The arms 76 and 78 together provide a
substantially semi-circular surface therebetween, whose
25 diameter is just slightly larger than the external
diameter of the first annular member 70 in the region of
the single tooth 72. Thus, as shown in Figure 4, the
first annular member 70 is effectively cradled within
the substantially U-shaped member 74. The U-shaped
30 member 74 is mounted on a pivot 80 and confined with
working clearance between supporting plates 82.
| The combination of first annular member 70 and
second annular member 84,88 is positioned on the shaft
28 between the worm 26 and a thrust ball bearing 86, the
- 35 thruét'bearing portion 84 of the second annular member



acting as both thrust and pivotal bearing to the first 20 ‘annul ar nenber
70, and a substantially U shaped nenber 74, one arm 76 of which constitutes
a paw for engagenent with the single tooth 72 of the first annul ar nenber
70. The arjues®13®q 78 together providega substantially sem -circular
surface therebetween, whose 25 dianeter is just slightly larger than the
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cl earance hetwe ti pl ates . Q nation o i rst annul ar
menber 70 ﬁd"?%g‘&ﬁ'%mia%%%@r bgﬁ%gt}?a;%ﬁggiﬁs&nmafhe shaft 28
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di aneter apfirugtdeshn! be)¥pplied o theDextrahe! Boriardl epdNWlitne  NEMber
70. The len thagf t he pivotal bearing portion 88 is, for exanple,
appr oxi mat BF"g'oG. mbeerdng: PATtieR Bfi-ckness of the first annular menber 70,
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e _construction of friction
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with the wgray,28ed a boss 84 formed integrally with the worm 26,
the end 88 of the boss being machined to accommodate the A
15 first annular member 70.
The operation of the preferred friction ratchet
will now be explained with particular reference to
Figures 8 and 9, except where otherwise stated.
During the lifting operation, the first annular
20 member 70 is rotating clockwise in unison with the
second annular member 84,88 (Figure 3) and the adjacent
race of the thrust ball bearing 86 (Figure 3). Due to
the eccentric motion of the first annular member 70, the
substantially U-shaped member 74 is caused to rock to
25 and fro about its pivot 80.
Thus, during the lifting operation, the thrust
ball bearing 86 is effectively the sole thrust bearing
and thrust friction is therefore minimized.
When the worm 26 (Figure 3) ends its clockwise
30 lifting run the pawl 76 may already be positioned to
engage the single tooth 72 of the friction ratchet when
counter-clockwise rotation commences, for example as
shown in Figure 9. 1If instead the single tooth 72 of the
friction ratchet is situated anywhere below the pawl 76
35 which acts as a stop to counter-clockwise rotation, for
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‘the end 88. of ‘thé boss bei. ng nachlned to accommodate the 15 first annul ar
menber 70. The operation of the preferred friction ratchet will now be
explained with particular reference to Figures 8 and 9, except where

‘ot herwi se st ayag25Dboing the lifting operasion, the first annular 20
menber 70 is rotating clockwi se in unison with the second annul ar nenber
84, 88 (Fi gur cegamphe aseshdincenFigure 8¢ thenthpastcounteseeloqywsse
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shown in Figure 9. ead_t sin oth 72 of .the friction ratchet
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the friction Tat n uni so rm 26 and
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the first annular preventing further rotation thereof. The
-above descnlﬂﬁpﬁﬁﬁﬁphﬁlFEﬂ eft hand opne as viewed in Figure 1 of

the drawings.
N Thus, during the lowering operation, the first
15 annular member 70 and the thrust ball bearing 86 are
motionless and the thrust bearing portion 84 of the
second annular member is effectively the sole thrust
bearing.
During the subsequent lifting operation the
- 20 single tooth 72 of the friction ratchet will initially
disengage clockwise from the pawl 76 and further
operation will be as previously described above.
In the case of the right hand worm thrust
bearing, it may be replaced by a thrust ball bearing

25 only.

Alternatively both bronze worm thrust bearings
may be replaced by both the novel friction ratchet and
the thrust ball bearings.

It should be noted that in the case of a right

30 hand worm thrust bearing arrangement; the friction
ratchet would operate in the reverse direction.

'In the case of the triple-drum winching apparatus
shown in GB-A-2,042,455, one, two or three of the bronze
worm thrust bearings may be replaced by both the novel

35 friction ratchet and thrust ball bearings, and the other
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ratchet and thrust ball bearing is designed to replace 10 one of the
bronze wormthrust bearings in the double- drum w nching apparatus shown in
@B 1, 390,558, preferably the |eft hand one as viewed in Figure 1 of the

dr awi ngs. 51?g£ing the lowering opegation, the first 15 annular nenber
70 and the thrus all bearing 86 are notionless and the thrust bearing

portion S%Pénwetﬁfﬁeadbaawhaf;, ;T?fbﬁﬁyi)sréiaiﬁéé&VSirYat BRragte thrust

bearing. Durlng the subsequent I ng operation, the 20 single tooth 72
of the friR8lbrPPRFLRGONLY initially di sengage clockwise fromthe paw 76
and further operattogiddl! bebeppretistequthatdehérnbedlappyetibn t he cabe of

th ight h th i i b | ac b L th bal

boari ho b abehet Shod ik, d6apbaTan; tndoies “ah B, SRFbad” 52 EPRHEE oy be
repl ﬁ@?db%hbet'bhé hpawdvis forcedointat thetoperativetposttibal tobeari ngs.

|t h i t ' 3 t

bea?i g; ar?'&%@éﬂiﬁyé ?%3b$?| gﬁ?gﬁs ?%@%H%E%\gﬁﬂi g%g?géggi )rqg{‘ e{xgé\ﬁr se

di recti on.of natspringetofbiag theppawlrintei engagemenpavwithstbaown in

GB- A-21042cé§510t h&getnémea?éggera@eei.tfe P5 ORA&MOLHAL ha#gbrbear i ngs may be

repl aced b he nove riction ratchet and thrust ball bearings,
and the otlengthy wsep1springs are known to faily In thencase 8€sRi ngs (if

any) 1Pl aghteing spparatas! Fobearhighonagt 1ightihgbsor@mhecéaend t hat
the novel friction

failure could have disastrous consequences. Due to the

specific construction of ratchet and pawl employed, this

type of failure cannot occur.

Accordingly, the provision of the novel friction e
15 ratchet together with a thrust ball bearing in place of

at least one of the bronze thrust washers in a multi-

drum winching apparatus, ensures that less wear takes

place, less heat is generated, and the lowering and

raising operations can be performed in less time, yet

20 ensuring that adequate safety standards are maintained.
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peripheral surface of the first annular member causing the pawl

to engage with the single tooth at the end of a lifting run of
15 the multi-drum winching apparatus:; and a thrust ball bearing

associated with the first annular member. .

N

2. A multi-drum winching apparatus according to
‘claim 1, wherein thé friction ratchet further comprises
a second annular member assembled with the first annular

20 member and having a thrust bearing portion and a pivotal
bearing portion.

3. A multi-drum winching apparatus according to
claim 2, wherein the worm associated with the friction
N ratchet is oriented shch_that a broad end of the worm
25 imparts thrust to the friction ratchet.

4. 'A multi-drum winching apparatus according to
claim 2 or claim 3, wherein the first and second annular
members are positioned between the worm and the thrust
. ball bearing, the thrust bearing portion of fhe second_
30 annular member being positioned between the worm and the
first annular member, the pivofal bearing portion of the
secon& annular member being of reduced outer diameter
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to engage with the single tooth at the end of a lifting run of 15 the ‘

mul ti-drum w nching apparatus; and a thrust ball bea %mmummu

the first annul ar nenber. 2. A mul ti-drum wi nchi rdi ng
to claimlgmabeigion the friction ratchetg further conprisés & secdnd*annul ar
menber assenbled with the first annular 20 menber and having a thrust

beari ng poahdobednd @d@i\woﬂedowﬁm RMe bote df the AiBgd | - drum wi nchi ng
apparat us accotdin claim2, wherein the worm associated with the
friction rﬁPBHg eﬁ&*%hted such that a broad end of the worm 25 inparts
thrust to the frlctlon ratchet. 4. A mul ti-drum w nchi ng appar at uss

accordi ng ko cl ai e 4Cl r S ond annul ar
menbers ar pomt?oﬁ'g t&etd\?w}@n%' ‘Mf’ﬁn gkg a&:ézst F%s%%dggﬁ%l earing, the
t hr ust beaclngmpéntwb#naiﬂFﬁm%d@@uahe@f thenpiyotadnbearisgng positioned
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of the sec nenber bel ng out er |ane
M S * Jthickpess of the first annula raﬂ&”ﬁé?mg"b@§?bﬁbﬁ@dUNMMﬂth t he

bore of theahi p&t aagauhar P HR extreme ferwuh.-hl efaU B Witha brigroamar at us
according fo clai EFn he | engt.h of BEWﬁtal bearing 5 portion
of the secBﬁBréﬁﬂungtﬁgﬁb itoe gecond, Anpy th ®Ls of the first
annul ar nenber, whereby no thrust can be applied to the extreme formard end
of the pivgtal beagrjn S u
nulti-drungmnnchlgg 3gparg%3% g@%grgﬁﬁggggggegﬂg k§E9¥§EB§h§Peln a boss S
f or reti0i nteljadinl ¥, wwheredo a boss is formed integrally with the

worm, the end of the boss being machined to accommodate

the first annular member. o’

7. A multi-drum winching apparatus according to any
preceding claim, said apparatus including two

15 independently rotatable drums driven by respective worm
gear arrangements, one or both of the worms having
associated therewith at least one said friction ratchet
and thrust ball bearing arrangement.

8. A multi-drum winching apparatus according to any

20 preceding claim, said apparatus including three
independently rotatable drums driven by respective worm
gear arrangements, one, two or three of the worms having
associated therewith at least one said friction ratchet
and thrust ball bearing arrangement.

25 9. A multi-drum winching apparatus according to
claim 7 or claim 8, wherein the other worm or worms
associated with respective drums not provided with said
friction ratchet, if any, have associated therewith
respective thrust ball bearing arrangements only.



worm the end of the boss bei ng machi ned to accommodat he first annul ar
menber. 7. A nul ti-drum wi nchi ng apparatus accor di F*MI&muE'uﬂ)mnng
claim said apparatus i-ncluding two 15 i ndependent |y sung
driven by respgMe251d9%orm gear arrangenentXd ‘one or both of the worns

havi ng associ ated therewiith at | east one said friction ratchet _and thrust
bal | bearing &Prangeflefultdi-drum winching,ppperrpkufi AYLEERALARLEYa®S80r di ng
to any 20 pafAgedifnghokse destaithedpRatrainswiithl vdfagehbecetol Fdgneagent |y
rot at abl-e dr uag drpve %‘ res%ectiveiv\org%?,?r arrangenments, one, two or
three af the WoFfts h8%i F8Ca8SCOPRPRYIPHPERNER98r | cast one said friction
ratchet and thrust ball bearing arrangenent. 25 9. A multi-drum

wi nchi ng apparatus according to claim7 or claima8, wherein the other worm
or wornms associated with respective druns not provided with said friction
ratchet, if any, have assoclated-therow-t-h—espeetvre—thrust—ral | bearing
~arrangenents only. JMe251191 - 10 - * C L M S
* 10. A mul ti-drum wi nching apparatus substantially as any of those
described herein with reference to Figures 3 to 9 of the acconpanying

dr awi ngs.




