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(57) Chaine d’entrainement posseédant des paires
opposces de plaques inteérieures jouant le rdle de
maillons et relices avec des maillons extérieurs moules.
Des broches passent a travers des ouvertures alignées
dans des parties d’extremite des maillons intérieurs et
exteérieurs se chevauchant les unes par rapport aux autres.
Chaque broche est fixe par rapport au maillon intérieur.
Le maillon exterieur possede des percages ouverts ou
aveugles recevant les parties d’extréemite des broches de
facon pivotante. Une zone portante est definie entre la
surface exterieure de la broche et une surface intérieure
du percage du maillon exterieur. La présence de cette
zone portante dans le maillon extérieur {facilite
[’entretien et 1’¢tancheite.
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(57) A drive chain has opposed pairs of inner link plates
(3) that are interconnected by cast outer links (2). Pins (4)
pass through aligned apertures 1 overlapping end
portions of the inner and outer links. Each pin (4) 1s fixed
relative to the inner link (1). The outer link (2) has open
or blind bores (7) that receive end portions of the pins (4)
in a pivotal relationship. A bearing area 1s defined
between the outer surface of the pin (4) and an inner
surface of the outer link bore (7). The provision of a
bearing arca i the outer link makes maintenance and
sealing easier.
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(57) Abstract

A drive chain has opposed pairs of inner link plates Q
(3) that are interconnected by cast outer links (2). Pins (4) 1 1

pass through aligned apertures in overlapping end portions 9
of the inner and outer links. Each pin (4) is fixed relative 2
to the inner hink (1). The outer link (2) has open or blind 11
bores (7)-that receive end portions of the pins (4) in a
pivotal relationship. A bearing area is defined between the 7
outer surface of the pin (4) and an inner surface of the \1
outer link bore (7). The provision of a bearing area in the 11 '
outer link makes maintenance and sealing easier. 9 11 4 .
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ADRIVE CHAIN

The rresent inventicn relates to a drive chain and more particulariv. but not
exciusively, 10 a roller-tvpe chan.

A convenuecnal roller chain comprises pairs of opposed mnner link piates
inzerspersed aiong rthe length of tae chain oy pairs of opposed outer link plates. Each
outer link overlies the adjacent ends of netghoouring wanear unks sucn that an aperture
at each end of the outer iink is aligned with a corvesponding aperture in the end of the
underlying inner link plate. Tre inner and outer ilak platcs ars mtercennected on
cpposite sides of the chams by means of a pin thar passes through the aligned apertures
on each cide. The pin (s tixed at each ¢nd (o tize opposed outer LUnk plate but 1s pivotal
relative to the ipner link piarss within a tush that 2xtends between opposed apertures
in the toner Ik plates.

A problem with most drive chains of this type 15 deterioration owing to wear
i1 the bearing swface petween the bush and the pin. [n particular, the iecation of the
pearing swrace in the middle or the chain makes iv difficult 1o seal sffactively against
conlaminatios. Alternatively, when it is pessible to nrovide affictive sealing the
beaving swriace 15 generally difficuit o access for maintenance or lubrication
AUTPCSES.

[t is an onbjeci of the present mvertion {0 obviate or mitigate ihe aforesaid |
disadvantages.

According to the present invention there is provided a drive chain having
opposed pairs of inner link plates, each inner link plate baing connected to an adjacent
outer link v nieans of ar least one pin that passes trough overlapping sortions of the
respective links, wherein 2ach outcr link has at least one bore that receives an cnd,.
portion of the pin and 1s pivorally retained therzon, and wherein a bearing is defined
between an outer suriace of the pin and an inner surface of the outer link bore,
characterised :n that tne outer link :s releasably retained on the pin by means of :
fixing member that 1s desigied o be received in 2 corresponding recass in the outer
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In a preferred embodimiest the pin is receiveg o a oling bore my the outer link
in which case the outer link may be reicasatly retained on the pin Sy means of 3
fixing member that is remevably housed in the outer iink and 15 2ngageable n a
groove or slot defined on the pin. Laterai movement of the outer link relative to the
pin in the directior of the longitudinal ax:s of the pin is thereby preveated. Preferably
the fixing member comprises a siaple having legs that are releasably housed in
apertures in the ourer link and are engageabie in tie groove or slot on the pin. Wlhen
the staple i{s not present {ne apermures may also be used to convey lubricant to the
bearing.

Altemandvely the fixinz member mav e provideg eatirely within the bore. For
example, the fixXing means may comprise a split collar having ends that engage in slots
or groove previded in the pin ana the pbltnd cores 10 prevent lateral movement of tie
outer ink relative to the pin in die direction 0f the longitudinal axis of the pa.

Preferably the bearing 1s providsd with at least one seal 10 prevent egress of
lubrication. The s2al may for axample be an O-ring housed ia an annular zrocve
orovided 1n the 2in or the Di1nd cores.

The outer upk 15 preferably cast and may have an inrernal reservolr Iof

'

lubricant that is fed t6 the bearipg. Altermatively iubricani .zay b supplied ¢ U

beartng via a gicase nippie or M ke,

Fref u.D”v the D s tixealy connacied o Gie inner Unk "'m!e DY means of an
interference i

Speciiic embodiments of the prescat invenuon will now b2 descriped, by way
of examplz ondy, with reference 1o the accompanying arawings in whick:

Figue 1 is 2 sectioned pian view of a first embodiment of a drive chain
according to the present invention: '

Figure 2 ts a perspecitve view of an outer link of figure |

11

figures | and 2;
Figurs 6 iz a schematic side view of a third embodiment of half of an outer

link of a drive chain according to the present invention, shown before machinin 3.

02274612 1999-06-10

igure > 15 a scrap view of alternative lubrication imeans for the chain of
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Figure 7 is 3 sciaematic view of the outer link of figure 6 shown after insertion

of bearings and :macaining;

Figure 8 is a sectioned view alcng line A-A of figur=s 7;

Figure 9 (s a scrap view of an 2nd or a pin for insertion 1atc the outer link of
figure 7,

Figure 14 Is a scrap side view of further alzernative embodiments of the
nresent mvention:

Figure 12 s a sectoned view along lin: Q-Q of Figwre 16; and

Figure 16 is a swde view corresponding to Figure {4, with the outer link rotatad

through 90° {0 penrat assembly,

ll]

OV

(/a
-

Referrmg now to tie drawings, tzgurc\l a fragment of a roller drive
chair tor epgagernent with a sprocket ( et shown j in a conventional manner.

The chain comprises a plurality ¢7 inner link assemblies indicated generally
cy arrow | anc inerconnected by ourer links 2, Each inner link assembly | comprises
a pair of opposed 1aner fink olates 3 conncsted | OV a pair of spacad parallel pins 4 that

pass througn aligned apertures 5 in opposite inmer link piates 3. Each N 4 1s an

interference Tt with the irner link platz apertices 3. Freely supwrorted on each pin + in

CA 02274612 1999-06-10
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a region between the inner link plates 3 is a cylindrical roller 6. In use the teeth of the
sprocket (not shown) engage between adjacent rollers 6 in the conventional way.

Each outer link 2 is a casting having two blind bores 7 which each receive an
end portion of a pin 4 from an inner link assembly 1. Each outer link 2 receives two
pins 4, one from each adjacent inner link assembly 1 thereby connecting them
together. The outer link 2 is pivotally moveable relative to each pin 4 and is retained
thereon by means of a staple 8 whose ends 9 pass through bores 10 in the casting and
engage 1n an annular groove 11 formed on the end of the pin 4. The outer link 2 is
thereby prevented from moving relative to the pins 4 in the direction of the
longitudinal axes of the pins 4. Alternative means of retaining the outer links 2 on the
pins 4 may be used as described below:.

The interior surface of each blind bore 7 in the outer link 2 forms a bearing
area with the adjacent outer surface of the pin 4. The bearing area may be supplied
with lubricant by various means (examples are described below) and the lubricant is
sealed by means of one or more O-rings 12 that are each seated in an annular groove
13 formed in the blind bore 7. Not only does the O-ring seal 12 prevent egress of the
lubricant but it also prevents ingress of dirt or other contaminants.

In the above described design. lubrication may be provided during a
maintenance cycle when the chain is not in use. In such a cycle the chain is indexed
past a lubricant station (not shown) where for each outer link 2 the staple 8 1s removed
and oil (or other suitable lubricam)' 1s dispensed to the bearing arca through the bores
10. The staple 8 is then replaced and the chain is indexed by one outer link 2 and the
procedure 1s repeated for each link in the chain. This arrangement is particularly
suitable for applications where the chain has periods of non-use such as. for example.
drive chains for amusement rides or roller-coasters that close down at night.

In an alternative design of chain. lubrication for the bearing area is provided
from an interior reservoir 14 formed in the outer link casting 2 (shown in the right-
hand outer link of figure 1). The lubricant is supplied to the bearing area via
lubrication bores 15 connected to the reservoir 14. In a further alternative (shown in

figure 3) a grease nipple 16 is provided for manual or automatic lubrication.

CA 02274612 1999-06-10
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A further alteznative design is showa iz figures 5 1o 9, in which the outer ‘nk
202 is cast with two blind hores 307 each o1 which has a to,o‘slot 250 that extends
along the length of the bore 207, Adjacant the closed end of the bore 207 thers is an
annuiar groove 251 wiuch is provided tor angagement with the pin 204 (as described
below). The wall of eacn blind bore 207 is recessed o receive two bearing materials
232 thart extend axially “vithin the bore 207 un to the edge of the annular gyocve 231,
The outer iink 202 with the biind teres 207 and the axial slot 230 is formed
by, tor example, casting. Two bearing aperiures 233 arz then machined adjacent the
peviphery of eac blind bore 207 in a directicn parallel therewith. This configuration
ot the outer iink 202 is shown in figwe 6. Cylindrical rods of bearing marterial 232 are
then inserted into the bearing apsrtures 237 before sach of the blind bores 207 is
macnined 10 2 larger diameter as shown in figure 7. In eniarging he blind bores 207
parts of the cylindrical bearing materials 232 are machined away o thac tiev are flush
with the internal surrace of the ore 207,
The bearing matenal 232 may be of a known type that swells whezn it comes
Into coniact with lubricant. The swelling of Jhe material 232 srsures. in usa. 2 bertar
quality bearing coniact with the pin 204.
A nipple ot other crotrusion 234 iz formed on the =nd of the pin 204 as shown

i figure 9. The pin 204 is inserrad inlo the biind Hore 207 o7 the suter link 202 vAg

02274612 1999-06-10
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the prom.s;on 234 alignad with wie elengate siot 230, Ones me pin 204 13 fuily
inserted i¢ is then fwisted relgtive to the bore 207 so that the protrusion 234 moves out
of slot 230 and engagas with the groove 221, The outer link 202 1s thereby retained

on the pm 204

CA 02274612 1999-06-10
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In a further aiternative :mbodiment, shown  fguras 14 to 16, the oin 504 s
received 1o the outer link 502 by an znpular bush 330 that forms the outer link
bearmg. The bush 550 has a radially outwardly directed lobe 331 that is of a depth
less than the axial length of the bush 530 and is designed to retain the outer link 502
against inner ik 303, The pin 304 is an interfersnce fit with the bush 550 and the
cuter link 502 15 Tee to rotaie relative to the bush 530.

in order to allow assembly the ouwrer link aperture 507 has a groove 332
complementary to the jobe 331 on the bush 330 To assemble the chain, the bush 530

-

s fi1ted to the pin 304 and the cuter link 302 is then preseated to the pwa and bush

agsembly suca that the love 331 is orienied 10 pass through the aroove 552, [a this

orientation the longitudinal axes of the inncr and outar links 303, SO2 are ar right

g

\ )

angles o one another (see FIG 16). Once the iobe 331 passes through the lencth of

the groove 532 the outer iink 502 is rotared through 90° untij the longitudinal axes of

the links are aligned (see FIG 14). (s this cenfiguration the lobs 3551 prevents
separﬁdon of the inner and outer links 303, 302. The outer link 302 may be
countersunk ar 353 around its aperrure 307 so that the lobe 331 is flush with the cuzer
surrace of the iinx 30"

It will be understood that in the dezign according tc e above embodimenis of
i presemt inventon the bearing area :» positioned iy a more accessipie place 1S

compared to 4 convenuonai roller chain, iliereby making sealing end maintenancs

easier. The material ‘rom whick the ouicr it is manufacrured can be seiscted

according to the bearing and load requirainents for a particular application. The outet
link may be manufactured by forging, sintering, pressing, injectcn moulding or other

appropriate means,

02274612 1999-06-10
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It 1s to be understood that the above described connection arrangement
between the pin and outer link bore and the manufacturing method could be used with
open bores instead of blind bores.

It will be appreciated that numerous modifications to the above described
design may be made without departing from the scope of the invention as defined in
the appended claims. For example. alternative connections between the outer link and
the pins may be used such as a split circular clip or collar fitted in the blind bore of the
outer hink configuration shown in figures 1 and 2. The ends of the clip are designed to
engage 1n suitable grooves or recesses of the pin and outer link.

Another modification to the designs described is the provision of a separate
bush between the outer surface of the pin and in the inner surtace of the bores in the
outer hink to provide a better quality bearing surface. I‘urthermore. the bearing may
be a sealed unit with the lubricant being retained therein. thereby obviating the need to
supply fresh lubricant.

Finally, the O-ring seals 12. 112 may be housed in annular grooves 1 the pins
4, 104 rather than in the bores 7. 107 or alternatively may be replaced by other

suitable equivalents such as lip seals or metal labyrinth seals.

CA 02274612 1999-06-10
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1 A drive chain having opposed pairs of inper link piates, each inner link niate

BeIng coruectes (0 an adjacent outer 'ink bv means of it least one pin iat sasses

through overlapping portions of the respective iinks, wherein each outer (INK has at

least one bore that receives an =nd vortion of the pin and is pivotally retained thereon.

and wierein a hearing is defined berween i outer swtace or che pin and an inne

surrace of the vuter link bore, characterized in that the gutar ink is » eleasably retained
on fhe pin DY means of a fixing memcer that i iesigned 10 be received in a

ccrresponding recess in the outer link.

Z, A ditve chain according o claim 1, wherein the end pornon oi the pin is

il

received 'n a blind bore i the outer link.

3. A dnve cham according 1o claim 2, wierein the ng meniber 13 removably
noused in the curer link and is engageable ina croove ot definsd ¢on the pin.
L A drive ckain according o claim 3, wherein me fXing memoer is a stapis

naving legs that are releasabiv housed in apertures ' the curer link and ars 2

in the groove or slot on the pin w0 Drevent movement of the outer link in tha avigl

direction of the nip

P

3. A drive ciain according 1o claim 4. wherein when the staple is removed tha

aperures may be used to convey lubricant (o the bearing

5. A drive chain according o c¢laim 1, 2 or 3. wherein the fIXing Imember is

provided entirely within the bore.

f )
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having 2nds that sngage in slots or arooves provided in the pin and blind bores o

prevent movement of the outer link in the uxial diraction of the pin.

S. A dnve chain accerding o claim 2. whersin the outer link bere has a slot

¢

derinec along at izast par( of its lengrth and the pin 2as a protrusion that 1s enoaceable

13 the slot during insertion.
J, A drive chain accordirg 1o claun 8, wherein the hore has an annular groova
Which receives the protmusion ance the chain is assembied.  thereby ensuring the cuter

lnk 15 releasably retained on the rir.

15 , fomy v 2 X - B oy © emyved s vrmed o
WU A dnive chain according to any preceding claim. wherein the bearing is

proviced Wwith at least one seal to rrevent eoress of lubrieation

o o
ra—-.
v

A ey ATS ’S Y N ) s g ) ' ' i '
A drive chain accerding ro cigim 10, wharein the sea! s an O-ring that is

noused I A annilar Zicove orovided in tie pinor (biiad or open’ boras.

© 9 sve chain accardine 1 -
{ = A drive chan ACLOTGINES 10 Ay Jl"‘(.Cde‘.;, ....dlnl whereinr the cuter ik is a

13, A drive chain accovding 10 anv . vreceding claim, wherein the outsr lirk has an

nternal reserveir for fubricant that is ted e the bearts ng.

d r : ' ' .
14 A drnive cnan accoraing to any 012 of claims 1 to {2, wherel: lubricant s

supplied to the bearing via a grease nipple or the like.

-': 4 } : P ™ ™1 ‘; bl . T r il "
3. A drive chain according 1o any preceding claim, wherein the pin is fixedly

~ - 4 ¢ P PO NI N - : . -
“ONOCCLed 10 U@ muer unk plaie by maars of an interference t.

!
B!

Pt

3l
1
\_J
¢
Ty

AME
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lo. A drive chain according to any crecoding claim in whicl Jeanag matarial is

recerved 1n a recess in a wall of the outar link bore.

-y . > NP Ivinis alaim as Smar | U ~ -
7. A method of manufacturing a drivo chain as defined i1 olaim 19, wheremn at
least one bearing aperture is machined in the guter link agjacent the bore, the bearing

material 13 inserted 1o e bearin

5

r

(i

aperture and Lag bore s enlargsd unti! the bearine

matenal {5 exposed 0 the oore.

Q . | ACCOLCINT 10 olaim 1T w Forain sha hane al i i viea F ~
to. A method according 1o ¢laim ! 7. w hersin the cearnng materiai Is i the rorm of

a cylindneal rod befora tae zove is enlarocd.
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