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| "inadvertently tw st over the stops and t

t he Iéading cap is engaged by stops just ahead of its transverse dianeter
whi'¢h~ preyent the cap fromfalling out or the chute. A hol d-down device

ipresses-on the top of 15 the cap to ensure that the cap cannot
an out of the chute. This is

aggravat ed by further caps behind the | edding cap which push on the | eading
cap and may cause a. cascade of caps onto the jars on the conveyor below 20
Cappi ng procggses;ar g, hli speed.Qperaliongy, gene-al Lk erRyidg caps-at a
rate of 400 t%“éoﬁ cgﬁglggﬁf”rt IS Fﬁ%%é?o?g'cri?FCaf_that“nd céggé%é of
caps occurs $PAcELBRe edppsasg Gpoée@§HWQ@mdCﬁ&@éaﬁGebéOHMQ%afqrPQﬁ%EgetQ
clear the capgg themhBe.boghke 52BVEXRS. lateral movement or undue

twisting of the caps in the chute but the dimensions must

wn

not be reduced to such an extent that the caps stick’
withia the chute itself. o -

Ia conventional macnines, the hold down is spring
loaded so that asla jar approaches the leading cap, it
lifts the cap over the stops against the biasing action of
10 the hold down. At this point the cap is at about 26° to
the top of the jar. At pick-up, a slids block and
'so-caliad "duckbill"™ assembly, which are also
spring-loaded, bias the cap towards the jar, prevsnting

ng up awayv from the jar.

the cap from risi
15 Th2 duckbill of the prior art is a two-piace
ss2mdly, each piecs2 being individually sprung. The first

a
part is disposed parallzl to the plans of the chute anéd
exteads around ths hold down and slide block behind it.
Th2 secoand part of the duckbill is at an obligue angle to
20 the firs: part and is disposéd more or less horizontally
‘and parailsl to the plans of the top of the jars. It caan
therefora be sesen that the cap has to pass from a position
at an angle to -the jar top to a final .
oa 1n which it sits sguarsly on the jar.
nally, cavs for applying to glass jars
u isol cbmpound. Prior to capping, the caps
ara pre-heataed with steam to about 105°C so that the
ccmpound becomes pliable, At the capo pick-up point} glass
thread oz the jar angages with the pliabls compouand aad
30 forms an impressioa in the compound, making the cap '
""" els to mova, It is thersfore important that ths cap
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25 ° 7 Conversely, retention forces applied to the cap firstly by the
chute and then by the hold down and stops nust not be so great that caps

.are -.not rel eased and bottles-m ssed in the capping process.

-control of chute dinensions is therefore of paranmount inport
convent'i onaf equi pnent. Cenerally, the3sides of the chute ar
width just greater than the cap width and a plate . or bl ock
is lowered to linte the head space above - 2-

Car ef ul

ance 30 in

e noved to a
above the chute

thej sit sguarsly, forming a sscure package. During

starilising, compound within' a PT cap on a glass

jar 1is

heated to abou: 120°C and can therefora flow fresely so

that the cap can move and adjust itself to seat

squarely

S as .the compound slowly forms itself about the glass thresad

and ssaling surface. In a pasteurisation process,

however, littls or no extra heat is used, so that little

or no flow of the compound arises and any cap whi

ch is not

already seated sguarely remains tilted and therefore bo*h
10 insecurs and uasigatly. Furthermore, if pressure is
applied to a tilted PT cap a: low temperatures, tearing of

the ccmpound may ariss since it is not free to fl

ow.

It is therafors an object of the present iaveation to

provids a capoiag apparatus and method of capping

15.PT caps ars applied so as to sit sguarely on the

in which
jars. It

is a furcher object of the present invention to provids an

improved methoé of cap control.

According to the invention, there is provided a

machine for capping a container, comprising: a chute

20 having a= outlgt; one cr more stops for preventin
from falling ou:z o2 the chute outlet; means for h

g a cap
clding

the cap c2 the chuzes a: the chute outlet; aad means for

.)
m

biasing the cap dowawardly towards the container;
the capping macihinz further comprises means for a

rom th

n
ct
b

25 the leading edgs oI the cap upwardly away

[

1

-
a

[

[ag

-
ra
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d
containsr as ths asiag means biases the
a

bi
rdly towards the container,.

relaradbly, thes attraction means comprises or

mor2 magn2:ts. Ther=2 may be two sets of one cr mo
30 magnets, poles ci the two sets being at aa oblig:
to each ccher. ?Przieradly, the attraction means
located iz 2 slide membdasr, which may compriss fi

seccond perzions, at aa odligue angle to each othe
r
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caps inh the chute. Generally the sides and top plate of the chute are set
to a mnimumcl earance for clear passage of the caps. This prevents | ateral
.movenment or undue twi sting of the caps in the chute but the di mensi ons nust
5 not be reduced. to such an extent that the caps stick within the chute
itselfr In conventional machines, the hpld down is spring | oaded so that as
a jar approaches the leading cap, it ITfts the cap over the stops agai nst

t he biasing action of 10 the hold down. At this point the cap is at about

[err] to the o,grof A8 idleg Aty icbk P eife S e bLRg K, 2Pg; 58~ & Jt,ks-

"duckbi Il " as whi ch “are a0 spring-Ioaded, blas fhe cap towards the
jar, prevenﬁhn@ second angle to the chute, the thir 4 magne: bnxnc

substantially horizontal.

Al:ernatively; the ‘attraction means may compriss a
prizumatic suction device, for example. Whilst other
attraction means '‘may be used, it is preferred that‘theée
be disposed that so as to prevent the cap from diving and
to guids the cap to a level position where it can sit

wm

squarely on the container.
- 10 Preferably, the biasing means comprises a bar. This
bar may extend across the whole width of a cap so as to
nt the cap from twisting laterally on a containar.
The bar may also extend uowardly, away from the cap so
that thesre is room for the hoiding means, or hold down.

15 The hold down may then also be wide since it has spacé to
extend across the width of the cap and thus prevent
twisting of the cap within the chute.

The use of a wide hold down gives better control thaan
in p;ior art ?aooe:s since tolerances can be much greater

20 than for prior art cappera which requlre a narrow chute
for control of the cap within the chute.

Tha hold-down preferably comprises a bevelled surface
"which enadles caps to move fast and freely along the chute
to the cutlet. The hold down may also include a convex

25 surface which guides the cap towards its dasi |
horizontal position. Ths holé down prefsrably doss not

7 a

&

contact th2 cap prior to pick up of thes cap b

30 iavention, th

containsr, csmp:ising the ps oZ: passing.a cap aloag a
chut2 to a chute cuzlet; retaining the cap at tha chukte
ouil=at prior to pickx-up of the cap by thes containar; aad,
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the cap fromrising up away fromthe jar. 15 The duckbill of the prior.
art..is a two-pi ece assenbly, each piece being individually sprung. The
.first-part is disposed parallel to the plane of the chute and extends
around the hold down and slide block behind it. The second part of the
duckbit|l is at an oblique angle to 20X he first part and is di sposed nore
or less horizontally and parallel to the plane of the top of the jars. It
can therefore be seﬁn that the cap has to pais from osition in which it

is at an afigPe“PY2FAE jtaf FEPLRERT iARD SHOM FEMEHYSsi RFORAFRLRAI ch it
sits squarehyg QBathiag @dge2df the Capveawraiyorfalodny tApodoaiagplying to
glass jars inclydg ae0lashl 30 G0HRAY"d: BhbYhnd ot N 1P C3BS
be described, oy way of example only, with reference to
5 the drawings, in which: '
| Figure 1 is a side view of part of a prior art
capping apparatus;
Figure 2 is a sides view of part of the capoing
apparatus of the present invention;
10 ' Figura 3 is a sids view of a hold down of the
apoaratus of figure 2; . |
Figure 4 is an underside view of a slids block of the
apparatus of figurs 2; and
is a side view of the slids block of figure

(Al
M
w

Figure 1 shows a knaown capping ap?a:atus comprising a
chute 10 at 40° to the horizontal, along which caps will
pass to a piékeup voint 20. At the pick-up point 20, two

. Stops (not shown) are p?ovided, one either side of the

20 chute outlet id order to hold the lszading cap in position.
A -hold-dowa 30 having a small clearance from the chute at
the pickx-up poist is provided to hold the leading cap on
ths chuze as ths cap sits against the stops
pick-up point 23, the capper comprisss a sli

25 and a two-part "duckbill" assembly 50, 60, s

its shape. The hold-dowa 30,. sli

and duckdill asssmbly 50, 63 (shown at rest in Zigures 1)

all spring lcaded so that these componants gress down
a 1

o ang ars iree to be deflectad iadividually by ths

30 cap as it moves along the capping a?pa:atus.

A ccntainer such as a bottle or jar passes along a
nozizontal conveyc:'under the cappar in tne dz:a::xon
shown by th2 arrow in figure 1. 5 the leadin g =dge of
th2 jar impinges ¢ a cap hald at ths pick-up poinz 20,
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are pre- heated W th steamto about [err] so that the conpound becones
priable. "~ At the cap pick-up point, glass thread on ‘the jar engages with
the pliabl-e compound and 30 fornms an inpression in the conpound, making the
cap difficult to nove. It is therefore inportant that the cap be applied
| evel i'n the first instance. A'partrcuu%; probl em of known cappers is that
the caps tend not to translate fully to the position in which -3 - they
sit squarely, f-orm ng a secure-package. During

it lifts the cap over the stops, against the force c¢I the

nold-down 30. Once the cap has exited the chute 10, it
- relies on the forward motion of the jar, togsther with

downward pressure exerted in turn by'the'slidé block 49
and duckbill 50, 60, to guide it into position on the

wn

jar.

Beyohd the capper shown in figure 1 is a sealing belt
which forces any ¢ap which is not sitting squarely on. the
jar into the correct posiﬁion but which will tend to tear

10 compound with the PT cap in so doing. It is therefors
necessacy for the capping apparatus itself to extend
almost as far as this belt, in an attempt to square up the
cap prior to sealing. It can be seen that the duckbill
assembly, in particular, extends a long way bdayoné th=a

body of tha capper, over the jar coaveyor.

2
wm

As the cap passes beyond each of the components of
the capper, each component will spring back iato its rest
position prior to the passage of the next cap. Since the
cdmponan:s are long, this results in a large movement

20 in the form of deflection and springing back as each cap
‘pass2s ia turn. It can thé‘eIOPe be se2en tha: each
component will suffer a large aegre= of fatigue
particuiarly of their sorzngs due to this continuous large
movement. It will be dpparent from figure 1 that in order

25 to locate.the-cap on the jar, it is necessary for the capo
to rotata from a first position approximately parallel to
duckdill member 50 to a horizontal position parallel o
the coavaycr. This does not always occuar, parzicularly in
cases whers the cap is 40mm in diameter. '

30 . Furthermore, in this prior ar:t capper, ths hold down
30 does not extend across the width of the cap and is
;j-shaped in traansverse saction, éo that it onl

the cap at two points which ars approximately

fairly c2atrally on the cap. Ia addéition, the s

-

i
4) acts cnly on a ceantral 1l0mm portion ¢ thes cap.
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ster|I|5|ng, conpound within a PT cap on a glass jar is heated to about
[erd] and can therefore flow freely so that the cap can nove and adj ust
itself to seat squarely 5 as the compound slowy forms itself about ‘the

gl ass -thread and sealing surface. In a pasteurisation process, however,
littleror no extra heat is used, so tH7Tat little or no flow of the conpound
ari ses and any cap which is not already seated squarely remains tilted and
therefore both 10 insecure and unsightly. Furthernore, if pressure is

appl i ed t @ ble¥$tedepPTapafraedbowtoefpdsst oves, tIthe?aarslurﬁPQJSofl--th@q;?()ﬂbound may

ari se SinCgidatid BPL ihbECuLOokl BWos! behinkNgieligr & an dafact of the
present invention to provide a capping apparatuys and nmethod of_ capplng
whi ch Figure 2 shows a preferred capping apoaratus of th
present invention, having a hold down 130 which extends
5 across the width of a chute 110 and is bevelled from rear
to front so that a cap is guided towards the chute outlet
freely and easily and prevented from twisting'withih the
chute 110. A bridge bar 140 haviang a cross-sectional
diameter of approximately Smm and extending over about
10 60mm across the apparatus and then perpendicularly upwards
is provided beyond ﬁhe pick-up point. The use of this
bridge bar 140 .thus provides space for a full-wid:h
hold-down 130.
A one—oiéce contoured slide block 150 extends bayond
15 the bridge bar. Ths slide block has a first surface 152
at an acute angle to the horizoatal and a sscond surface
154 which is substantially horizontal and parallel to the

top of jars whlﬂh pass along in the direction indicated

wn

o

) 4
the arrow :

20 The hold Aown 130, bridge bar 140 aqd slide block x 139
ars all spring loaded. A comparison of the apparatus of
figure 2 with the apparatus of figure 1 clearly shows that
the use of a bridge bar has enabled the overall lang:h cZ
tha apparatus of figure 2 to be reduced coﬁsiderably in

25 comparisca with that of figure 1, thus reducing the

individual components and the resulzan:

n

deflectica o
fatigue. Furthermore, the distance travalled by the
capped jacs caa be reducad bv moving the ssaling oel:
nearer to the capper.
30 A sids view ¢f the hold down 130 is shown in Zigure
igure, it can be seen that ths holé cown
surface 132 which is bevallad a:z an

ute angls of_a;p:oximately 16 cdegr=es ané a seccn
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15 PT éaps are applied so as to sit squarely on the jars.

obj ect_.of the present
.contr T According to
cappi ng a container,
stops for preventing
hoel ding the cap on th
cap downwardly toward

It is a further

I.-nvention to provide an inproved nethod of cap
the invention, there is provided a machine for ,
conprising: a chute 20 having an outlet; one or nore
a cap fromfallinggout of the chute outlet; neans for
e chute at the chute outlet; and neans for biasing the
s the container; in which the capping nmachi ne further

conpri ses neans fPigwids aftdid) 25skidwe hodehdih efgendfsifie eapwspwardl y away

- fromthe con galner as
downwar dl y towRds 1 H

he Di

oo @ Si nsclhq ans, bi.ases, thegfrailipg edgesof the cap

10

29

390

Diock are a.pair ol magnets 160 positioned symmetrically
about ths longitudinal axis, parallel to the lower surface
152 ané set back 2mm from that surface, and a single third
magne:t 1635 posxuloned centrally, parallel to the second
lower surface 154 aad set back lmm from that surface. It
can be seen that the magnet 165 is also set back from the

front of the slide block so that it overlies the junction

betweea surfaces 152 and 154. It will be appreciated that
do not need to be set back
surfaces the block but ‘tha* this is pr

to avcii damags to a cap passing underneath

the magnets from the lower

of efsrred in order
the block 150.
to stoos (aot
120. The

the leading cap

I= use, caps pass along the chute 110
shown) 2: the chute outlet ané pick~up point
hold down 130 will not normally contact
until i: is raised over the stops by the dction of a
bottle cr jar passing under the capper as indicated by the
arrow iz figurs 2. However, the bevelled surface of the
nold dowa (E ié ure 3) both prevaats twistidg of caps within
the chute and acts as a guide towards tan= pick-up point
120. Th= fact tha
removes the need for the chute
close tolerance of the cap width to ogevant cap

the hold down is full width also
width to be adjusted to
within a
the chute onto the jar
block 115 (figure 2)
need no: be lowared closs to the
£ a wid2 nold dowa avoiés
e chute 110 ané placs
It will also ac
ally jam ia the
a cap neld at the vick-up point

from cascading out of
Furthermere, plate or

cass fof the same

ﬂ"

caps

E;
129, ths cap will be lifted cvar ths stops a3
4] z
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Preferably, the attraction neans conprlses one or nore magnets. There may
be two'sets of one or nore 30 nmagnets, poles of the two sets belng at an
obl tque angle to each other. Preferably, the attraction nmeans are | ocated
in a slide nenber, which may conprise glrst and second portions,. at an

oblique angle to each other. Thus, for

conprse a
magnet at

wn

10

20

39

exanple, the attraction nmeans may
pair of -4- magnets at a first angle to the chute and a third

3ri8gaNGaangl & 134G FOUL €rnt Nead Nbh 8o TBABCY ARSI e
curvad Iront surface 134 of the hold down (figurs 3)
enablas the hold down to cooperats with the bridgs bar,
whils: the bevelled surface 132 prevents the nex:z cap from
ralllng out of the chute.

The "cap is carrled in the direction of the arrow by
the movement of the jar and so passes to a point at which
the bridge bar alone is pressiag on the cap. At this
point, the bridge bar 140 is acting on the rear half of
the cap only and the magnets 160 attract the leading edge
of the cap towards the slide block, thus rotéting the cap

towards the horizontal.
As the cap moves further, the pridge bar 10 pushes

[ )
[¢))

own ths trailing edge of the cap and the third magnat

w
O W

ca

pulls the front edge around tha contour in slids block i
a horizoantal position where it will sit sguarsly on the

jar. Gene:aily, tha slids block 150 will not be contacted

by the cap but it is possiblé that due to manufactuaring

toleraancas of compound thickness, glass thread diameters

and jar height}y some caps will sit higher relativs to the

coaveysr and will contact the block. In = s case, the
positioning of the third magns: 18§ S'Qulls 2 leading edge
0oZ the cap arocund ths contour betwezn surfz.2s 152 and 154

5
iz the same way as in noa-contacting caps,'and-the sliée
block 133 then presses down on the cap due to bei '
spriang-lcadad. However, evan when the slide block is
pu sned up by the cap aad jar, i: nevar moves to tha extsant
red bv the duckbill assemd 50, 63 of figurs 1. To

gs ¢ the capper of figures 2 £to 53 thus do noz sufisr
i n
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substantially horizontal. Alternatively, the attraction neans nay conprise
‘a 5-pneumatic suction device, for exanple. Wilst other attraction neans
.may -be* used,” it is preferred that these be disposed that so as to prevent
the cap fromdiving and to guide the_cap to a level position where it can
sit squarely on the container. 10 ' Preferably, the biasing neans
conprises a bar. This bar may extend dcr%ss the whole width of a cap so as

to prevent the cap fromtw sting laterally on a container. The bar may al so
extend upwardly, away fromthe cap so that there is roomfor the holding

means, or hold down. 15 The hol d down may then—al so be wi de since it has

e to” SRALaSs R OR) ) o

1. A machine for capping a container, comprising:

a chute having an outlet;
ore or more stops for preventing a cap from falling

out of the chute outlet;
"means for holding the cap on the chute at the chute

outlst; and
means for biasing the cap downwardly towards the

container _
ia which the capping macnins further comprisss means

\n

for attracting the l2ading edge of the cap upwardly away
from ths container as the biasiag means biases the
trailing edge of the cap dowawardly towards the container.

2. A capping machinz according to claim 1, in.which the

attrac:tion mepns comprises one or more magnets.

3. A capping machine according to claim 1 or claim 2, in
which there are two sets ol one or more magnets, poles of
the two s=:ts being at an obligue angle to each other.

4. A capping machine according to any one o ciaims 1 to

3, in whizh the attraction means are locatsdé in 2 sligs

capping machine according to claim 4, in which the

W
o

slide mexber comprises first andéd s=2cond portioas, at an

oblique angle to each other.

6. A czzcing machins according to any on2 ol cilaims 1 to
5, in which the biasiag means comprisas a bar.,
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extend across the width of the cap and thus prevent tw sting of the cap
. "W thin the chute. The use of a wide hold down gives better control than in
. priemxart cappers since tolerances can be nuch greater 20 than for prior
art cappers whi-c IR w chute for control of the cap within the
chut e.: The *hol d- Ellwmnu“mm onpri sgz_a bevel | ed surface whi ch enabl es
caps to nove fast *anll fredly®al:dng the chute to the outlet. The hold down
may al so i nclude a convex 25 surface which guides the cap towards its

desired hory; ZOM@'C@P&&&? OfacH Dge hotdodavhgP sl angblnedess datinont acy the

ca rior t ick u he ¢ by a contai_ner.
PP g fﬁ which the holSPngyﬁeana ané the biasing means ar

substan:xally the same width as the chute.

8. A method of capping a container, comprising the steps
of: )
' passing a cap along a chute to a chute outlet;
retaining the cap at the chute outlet prior to
pick=-up of the cap by the cohtainer; and, subsequent to
pick-up,

biasing the trailing edge of the cap towards the
container and simultaneously attracting the leading edge
of the cap away from the containsr.

9. An apparatus substantially as herzsinbefore described,
with reference to figures 2 to 53 of the drawings.

10. A method subsbanulally as he reinbefore described,

with referenc? to figures 2 to 5 of the érawings.
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Accordrng to a further aspect of- ‘the- present 30 i nvent i of; "t her g g
provlded a method of capping a container, conprising the steps of: passing
a cap along a chute to a chute outlet; retaining the cap at the chute
outlet prior to pick-up of the cap by the container; and, subsequent to

pi ck-up, biasing the trailing edge of the cap towards the contai ner and
simul taneously attracting the |eading edge of - the cap away fromthe
container. A preferred enbodi nent of capping apparatus will now be

descri bed, by way of exanple onIy,\Mtﬁiigﬁerence to ’

ABSTRACT

 PCONTAINERS*"

An end wall for a can body has a central panel 7
surrounded by a conventional expansion ring 8 which is
coanected to an inner wall 16 of a channel portion by an
upwardly extending deformable ananulus 17, 18 so that

5 during thermal processing of a closed can having this end
wall, the deformable annulus changes shape to permanently
increase the container volume.

~Thz deformable annulus protects the sxde wall and
ends of the can from excessive pressure so thinner

10 contalnar materials may be usaed.

Figure 1

_—
TthhaﬂPhsBe

o 1T



5 the draW| ngs, in which: Figure 1 is a side view of part of a prior art
cappi ng apparatus; Figure 2 is a side view of part of the capping apparatus
.of ther present |nvention; 10 . Figure 3 is a side view of a hold down of
t'he apparatus of figure 2; Figure 4 is an underside view of a slide block
of the apparatus of figure 2; and Figure 5 is a side view of the slide

bl ock of figure 15 4. Fiugure 1 shows a known cappi ng apparatus conprising
a chute 10 at [err] to the hoffig&tal, along ich caps WI||
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pass to-.a pick-up point 20. At the pick-up point 20, two stops (not shown) -
are provi ded, one either side of the 20 chute outlet in order to hold the-
Feadi hg' cap in position. A hold-down 30 having a snall ctearance—+f+oemthe

chute at the pick-up point is pr&i/d8d to hold the: 1 eadj. NGhisGR ﬁawﬁi‘ﬁ‘c ute

as the cap-sits against the stops. Beyond the pick-up p0|

conprises a slide block 40 25 and a two-part "duckbill"i a SO
cal | ed because of its shape. - The hol d-down 30, slide Qloc |II
assenbly 50, 60 (shown at rest in figure 1) are all spring |oaded so that

t hese conponents press down on a cap and are free to be defl ected

i ndividually by the 30 cap as it noves al ong the cappi ng appar at us.

140

Fig.2.
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'A-i:o_rrt arner such as a bottle or jar passes along a horizontal conveyer
under, capper in the direction shown by the arrowin figure 1. As the
I‘eadi ng edge of the jar inpinges on a cap held at the pick-up point 20,

lifts the cap over the stops, agaiB## 3 he force of the hol d-down 30:
Once the cap has exited the chute 10, it relies on the forward notion of
the jar, together wth dowward pressure exerted in turn by the slide block
40 5 and duckbill 50, 60, f3pguide it into position on the jar.

Fig.3.
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l‘g{e{'l auonal] Y thit%?l NOl Yy ey
rect postATon dut

capper shown in flgure 1 is a sealing belt

ot sitting squarely on the jar into the cor
|t endTERNATONAL SEARGHBERRRTM t h the PT cap ippe1y GiB94ymozss is

re necessary for the PRDI’\I ng_apparat s itself to extend al npst

as

il THITOF THE aﬁsﬁtﬁcérfﬁ!"t'!%tl@q[mmé ofitye fiiseshestlp prior to sealing. It

t he 15 body of the capper, over "the jar con'veyor As the cap passes
eaclh ofpdill PO hy E*beriﬁ RGF (Rdghe 0anh e krsPlh
R R g, roahg& SRR AN

rrpong[] Fs he 1&'&%9 tdaye er§ lRp! dp fiw PI98m Ehee BN so that the cap sits
squarely on the jar. A hold down (130) at the outlet of a chute (110) and
the bridge bar both extend across the width of the chute and cap therein,
thus applying even pressure to the cap and preventing twisting within the

chute.
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I'ff .can therefore be seen that each conponent MAII“
f3 tlgue, particularly of their springs due to: t¥i:
movenent. It will be apparent fromfigure 1 that:in
cap on the jar, it i 0 ¥ot-ate |
approxinately parallel to duckbill nmenber 50 t o a: _\zént':“ Q§|T|
parallel to the conveyor. This does mdt al wayis occur, part|CU arﬁ?fTﬁ%base
where the cap is 40mmin dianeter. 30 F thergDre,“ﬁwnﬂhls rior art
capper, the hold down 30 does not extend across=the- i ﬁFHfbﬁqEH@ £4p..and

U-shaped in transverse section, so that it only contacts
CAPPING APPARATUS

=

V7

L)

Thais iavention relates to a capping apparatus and
method of capping. 1In particular, it relates to an
apparatus for applying press-on, twist off (PT) caps to
containers such as glass jars. Generally, such capping
apparatus is fitted above and at an angle to a horizontal
coavevor, along which containers pass during the capping

W

process.
Such a capping apparatus, or capper, is knowa in

which caps pass down a chute to a cap pick-up point at

10 which th2y are collected one-bv-ons by contaiansrs péssing
beneats the ead of the chute. A: the cap pick-up point,
the l=222:ing cap is engagad by stops just ahead of its
transvers2 diametsr waich p:evén: the cap from falling out -
‘of the chute. A hold-down devics presses on the top of

15 the cap =0 ensurs that the cap cannot inadvertently twist
over ths s:tops and then out of the chute. Tais is
aggravatsé by furthar caps behind the leading cap which
pash on zhe leading cap and may <cause a cascade of caps

onto ths jars on ths coaveyor bzlow.

20 Capping processes are high speed operations,
generally applying caps at a rats of 400 tc 50

It is tharefore critical that no cascade oI ca
s g process would have to be halsad in order

control
unts moo-ba1ce

i
30 in convsnticznal s2guipmsatz,



the cap at two points whi
ol the cap. In addition,
portion of the cap. This

ch are approximately 10nm apart, fairly centrally
the slide block 40 acts only on a central 10mm
-7- allows the cap freedomto tw st over the

stops if forced forward by inpetus of caps behind it
shows a preferred cappi ng apparatus of the present

i nventi on,

in the chute. Figure 2
havi ng a hold
I's bevelled

down 130 which

extends 5 across the width of a chute 110 and

fromrear to front so that a cap is guidedztomards the chute outl et

w

10

290

30

aad

s2t to a minimum clearance for clear passage

ia the chu__. Generally thes sidss top plate of
This prevents lateral movement or undue
ewisting of the caps in the chute but the dimensions must
not be reduced to such an extent that the caps stick
within the chute itself.

In conventional macnines, the hold down is spring
loaded so that as a jar approaches the leading cap, it
lifts the cap over the stops against the biasing action of
the hold down. 26°
the top.of the jar.
so-calisd "duckbill" assembly, which are also
the cap towards tne jar,

At this point the cap is at about to

at pick-up, a slide block and
prevanting

bias

sg:ing—loaded,
ing up away from the jar.

of the prior art is a two-pizace
The first
disposed parallel to the plane of the chute aaé
hold down and slide
the duckbill is at an obligue aagle to

is disposed more or less horizontally-

being individually sprung.
around thes block behind it¢.
2 second part of

-

firs

part and
il2l to the plane of the top of the jars.
be that the cap has to pass from a posi
it is at an angle to the jar top to a final

and para It can

thsrefors seen tion
in which
horizontal position in which it sits squarely on the

Conventionally, caps for applying to glass jars
plas Prior to capping, the

ars pre-h2ated with st

0
fv
‘0
th

tisol compound.
to about 103°C so taat
At the cap pil

&

inciude =2

eam the

ccmpound becomes pliable. izk-up point, glass

T

hresad o the jar esngages with the pliable compouné aad

in- the compcund, making the cap

""" It is therafore important tnatk
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freely and éasily and prevented fromtw sting within the chute 110. A
bri dge bar 140 having a cross-sectional dianmeter of -approximtely 5mm and
extendi ng over about 10 60nmm across the apparatus and then perpendicularly
upwards is provided beyond the pick-up point. The use of this bridge bar
140 thus provides space for a full-w dth hol d-down 130. A one-pi ece
contoured slide block 150 extends beyond 15 the bridge bar. The slide
bl ock has a first surface 152 at an acute angle to the horizontal and a
second surface 154 which is substantially3horizontal and parallel to the
top of jars-which pass along in the direction indicated by the arrow
they si: sguarely, forming a secure package. During
starilising, compound within a PT cap on a glass jar is
heated to about 120°C and can therefors flow frsely so
that the cap can move and adjust itself to seat squarely
5 as the compound slowly forms itself about the glass thread
and s2aling surface. In a pasteurisation process,' '
however, littls or no extra heat is used, so that little -
or no flow of the compound arises and any cap which is not
already seated squarely remains tilted and therefore both
10 insecure and unsigatly. Furthetmore, if pressure is
applied to a tilted PT cap at low temperatures, tearing of
the compound may arise since it is hbt free to flow.
It is thersfors an object of the present inveation to
provide a capping apparatus and method of capping in which
15 PT caps ars applied so as to sit squarely on the jars. It
is a further object of the present invention to provids an
improved method of cap control.
According to the ‘invention, there is provided a
machine for capping a container, comprising: a chute
20 having an outlet; one or more stops for preventing a cap’
from falling out o the chute outlet; means for holding
the cap c2 the chuze a:t the chute outlet; and means for
biasing the cap downwardly towards the container; in which
the capping machins further comprises means for attracting
the cap upwardly away from ths

25 the leading ed o}
container as the biasiang means biases the trailing edgs of

q
]

the cap dowawardly towards the container.
P:e-erao‘v, th2 attraction means comprisas one or
more'ma_te S. Thers may be two sets of one or morsa
30 magne=s, poles o the two sets being at an oblique angls
to each c:ther. Prefe:ably,'the attraction means ars

located in 2 slide memdar, which may comprise firs:z a
n

4]
L

dns, az an odligue angle ‘to each ofhsr.
azzr

3
3y

3
n

S°C0ﬁu OC-:

]

pais

- Q

- Eor. examgl2,  the. acc on neaqa maj co orse,

- nemcsmem SHEET.

14 AUG‘ﬂﬁb 3




20 The hold down 130, bridge bar 140 and slide b

ofsfigure 1 clearly shows that the use of a bridge bar

over al |
25 conparison with that of figure 1,
I ndi vi dual -.conponents and the resultant fatigue.
travell ed by the capped jars can be reduced by noving
nearer to the capper. 30 A side view of the hold

figure 3. Fromthis figure,
first surface 132 which is bevelled at an

magnets at a firs: angle to the chute and a third

. ‘ock 150 are al
spring | oaded. A conparison of the apparatus of figure 2 wth the apparatus

has enabl ed t he

| ength of the apparatus of figure 2 to be reduced considerably in
t hus reducing the deflection of

Fur t her nor e,

t he di st ance

the sealing belt

down 130 is shown in

it can be seemdthat the hold down conprises a

magne+

-
at a second angle to the chute, the thl”u magnet being

wn

10

15

290

390

’ ch;:a

substan-lally horizontal.
Alternatively, the attra&tion means may compriss a

Whilst other

it is preferred that these

pneumatic suction device, for example.
attraction means ‘'may be used,
be disposed that so as to prevent the cap from diving and
the cap to a level position where it can sit
squarely on the container.

the biasing means comprises a bar.

to guids

Preferably, Thi
is
bar extend across the whole width of a cap so as to

Drev

may

[ 3
ent the cap from twisting laterally on a container

The bar may also extend upwardly, away from the cao so
thal there is room for the holding means, or hold down

a 13 5 ' ; ;
The hold down may then also be wide since it has space to

extend across the width of the cap and thus prevent
twisting of the cap within the chute.

. The use of a wide hold down gives better control than
1n prior art cappers since tolerances can be much greatey
than for prior art
ol of the

Tha hold-down

cappers which require a narrow chute
for contr cap within the chute.

prefer;bly comprises a bevelled surface
which enabdles caps to move fast and freely aiong the chute
to the ocutlet. The hold dowa may also include a convex
s":zac° which guidas the cao towards its édasired
Th2 hold ably dos

contact the cap prior to pick up of the cap by a

horizontal position. down ot

contaxne:.
Ahco'cxng to a fur;he: aspect of the

iavention, there is provided a method of

containar, como:ising the ste os’of: passing a

to a chut *=*a'"11g- the.chu“=

- wlaaad

the cap at
by the
trailing edge f'ﬁhé

outls- a"o' to pick-up 0% the cap coatainar; ang, -
! 14

subgaque:: tc pick-up, biasing tias
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acute angle of approximately 16 degrees and a second curved surface 134.
REPLACEMENT SHEET -8- Figures 4 and 5 show underneath and side views. .
respectively of the slide block 150. Wthin the slide block are a pair of

magnets 160 positioned symretrically about the |ongitudinal
surface 5 152 and set back 2mm from that surface,

to the | ower

third magnet 165 positioned centrally, parallel

10

20

30

axis, parallel
and a single
to the second

-

-

cap towards the container and simultaneously attractinag

the leading edge of the cap away from the container.

A preferred embodiment of. capping apparatus will now

way of

be described, by example only, with reference to.

the drawings, in which:

Figure 1 is a side view of part of a prior art

capping apparatus;
part of the capping

Figure 2 is a side view of

apparatus of the present invention;
Figure 3 is a sids view of a hold down of the -

apvaratus of figure 2;

Figure 4 is an underside view of a slide block of the

apparatus of figurs 2; and

Figure 5 is a sids view of the slide block of figure
4. | _

Figure 1 shows a known capping apparatus comprising a
chute 10 at 40° to the horizontal, along which caps will

pass to a pick-up point 20. At the pick~-up point 20, two
stops (not shown) are provided, one either side of the
chute outlet in order to hold the lsading cap in positioa.
A hold-down 30 haviang a small clearance from the chute at
pick-up point is provided to hold the leading cap on.
Bevond

the
the
pick-up point 20, the capper comprises a slide block 4D
' "duckbill® assembly 50, 60, so called

 The hold-dowa 30, s block 49
50, figere 1)

{

E
cas

chute as the cap sits against the stops.

and a two-part:

its shape.

H
'—l.
(SO ¢ 1)
s ]

60 (shown at rest

14

press <€o

[{)

w
free to be deflected individuallv by th
the capping apparatus. .
as a bottle or jar passes

along 2




| ower surface 154 and set back 1mmfromthat surface. It can be seen that
t he magnet 165 is also set back fromthe front of the slide block so that
it overlies the junction 10 between surfaces 152 and 154. It will be
appreci ated that the nmagnets do not need to be set back fromthe | ower
surfaces of the block but that this is preferred in order to avoid damage
to a cap passing underneath the block 150. In use, caps pass along the
chute 110 to stops (not 15 shown) at the chute outlet and pick-up point
120. The hold down 130 will not nornally contact the |eading cap until it

is raised over the stops by the action of & bottle or jar passing under the
capper as indicated by the arrowin figure 2. However, the bevelled

surface of the . jjfes the cap over the stops, agains: the force of the
nold-down 30. Once the cap has exited the chute 10, it
relies on the forward motion of the jar, together with
downward pressure exerted in turn by the slide block 40
and duckbill 50, 60, to guide it into position on the

w

jar.

Beyond the capper shown in figure 1 is a sealing belt
which forces any cap which is not sitting squarely on the
jar into the correct position but which will tend to tear

10 compound with the PT cap in so doing. 1It-is therefors
necessary for the capping apparatus itself to extend
almost as far as this belt, in an attempt to square up the
.cap prior to sealing. It can be seen that the duckbill
assembly, in particular, extenés a long way beyoné ths

13 body of the capper,"over the jar conveyor.

As the cap passes beyond each of the components of
the capper, %ch component will spring back into its rest
position prior to the passage of the next cap. Since the
compona2nts are ldng, this results in a large movement .

20 in the form of deflection and springing back as each cap

es ia turn. It can therefore be se22 that each
component will suffer a large degree of fatigue,
particularly of their springs due to tais continuous large
movement., It will be apparent from figure 1 that in order

25 to locate the cap on the jar, it is necessary for the cap

. to rotata from a first position approximately parallelito
duckdill member 50 to a horizontal position parallel o
the conveycr. This does not always occur, particularly in

'cases where the cap is 40mm in diameter. ,

30 Furthermore, in this prior art capper, the hold down
30 does not extend across the width of the cap and is.
U-shaped in transverse_séction, so that it onlyfcén:ac:s

a2 cap at two points which ars aypréximatély 10mm apar:,

- Fairly ceatrally on the cap. In-addition, the slide tlcck
j.ac:sléélr'on a céntr&; lqﬁmfpo::ionlbfzthéﬂéép;_irhis

| 'REPLACEMENT “SHEET
4 .- . .‘
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20_hol d 'down (figure 3) both prevents twisting of caps within the chute and
acts as a guide towards the pick-up point 120. The fact that T
is,full width also renoves the need for the chute width to qﬁ;ﬂ"ﬁﬂﬁﬂ!_._.
within a close tolerance of the cap width to prevent caps 2 , adin
out of the chute onto the jars. Furthernore, plate or block}1}5 %I%W
above the chute need not be | owered close to the caps for thelsa son.
Thus the use of a wide hold down avoids time-consum ng adj ugt nept—of—t-h
chute 110 and pace 115 to within a 30 critycal tolerance. It wll also
accomodat e di storted caps which could normally jamin the ] ar
contacts a cap held at the pick-up point

allows the cap freedom to twis:t over the stops if forced

forward by impe:tus of caps behind it in the chuts.
Figure 2 shows a preferred capping apoaratus of the

present invention, having a hold down 130 which extends

5 across the width of a chute 110 and is bevelled from rear
to front so that a cap is'guided towards the chute outlet
freely and easily and prevented from twisting-within the
c?ute 113. A bridge bar 140 having a cross-sectional
dlamgter of approximately Smm and extending over about

10 §Omm across the apparatus and then perpendicularly upwards
1s provided beyond the pick-up point. Tﬁe use of th;s
b:idge bar 140 thus provides space for a full-widzn
hold-down 130.

) A one-piece contoured slids block 150 extends beyond

15 the bridge bar. Thz slide block has a first surface 152
at an acute angle to the horizoatal and a sscond surface .
154 which is substantially horizontal and parallel to the
top of jars which pass along in the direction indicated by
the arrow. | )

20 The hold down 130, bridge bar 140 and slide block 159
are all spring loaded. a compa:ison of the apparatus o<
figure 2 with the apparatus of figure 1 clearly shows that
the use of a bridge bar has enabled the overall lasngth of

) the apparatus of figure 2 to be reduced considerably in

25 comparisea with that of figure 1, thus reducing the
deflecticn of individual components and the resulzan=
fatigue. Fuarthermore, the distance travealled by the
capped jars can be reduced by moving the ssaling bel-
Nearer to the capper.

30 A sids view of the hold dowa 1§o is shown in figure

+ 3. From t? figure, it can be seen that ths hold d;wn
rsz surface 132 which is bevelled_a:.aﬁ

approximately 16-degrees and a seccad




120, the cap wll be lifted over the stops agai nst the action of the hold
down 130. The hold down 130 and REPLACEMENT SHEET bri dge bar- 140 t hen

press the cap onto the jar. The curved front surface 134 q

(figure 3) enables the hold down to cooperate with the bri ngEBbﬁCEMEMTISHEET

the bevelled surface 132 prevents the next cap from5 fallifjng out, br_tne

chute. The cap is carried in the direction of the arrow by }the V, fi
the jar and so passes to a point at which mﬁ"r@%é)

10

29

30

-8~

Figures 4 and 5 show undarneath and sids views
respectively of the slide block 150. Within the slide
block are a pair of magnets 160 positioned symmetrically
about the longitudinal axis, parallel to the lower surface
152 and set back 2mm from that surface, and a single third
magnet 165 positioned centrally, parallel to the second
lower surface 154 and set back lmm from that surface. It
can be seen that the magnet 165 is also set back from the
front of the slide block so that it overlies the junction
between surfaces 152 and 154. It will be appreciated that
the magnets do not need to be set back from the lower
surfaces of the block but tha: this is preferred in order
to avoid damags to a cap passing underneath the block 150.

I use, caps pass along the chute 110 to stoos (not
shown) a: the chute outlet ané pick-up poin% 120. The
hold dowa 130 will not normally contact the leading cap
until it is raised over the stops by thé action of a
bottle cr jar passing under the capper as indicated by the
arrow in figurs 2. However, the bevelled surface of the
hold down (figure 3) both prevesats twisting of caps within
the chute and acts as a guide towards ths pick-up point
120. Ths fact that the hold down is full width also
removes the need for the chute width to be adjusted to
within a close tolerance of the cap width to prevent caps
from cascading out of the chute onto the jars.
Furthermore, plate or block 115 (figure 2) above tas caute
need not be lowared close to the caps for the same reason.
Thus the use of a wides hold dowa avoids time-consuming
adjustmenz of the chute 110 and plate 115 to within a
critical tolerance. It will also accommodats distorted
caps?which could normally jam in the chu:e.

a ca? heid,at F1° cick-up oo a2t



the bridge bar alone is pressing on the cap. At this point,

the bridge bar

140 is acting on the rear half of 10 the cap only and the magnets_160

attract the | eading edge of the cap towards the slide bl ock,

the cap towards the horizontal. As the cap noves further, th
pushes down the trailing edge of the cap and the third nmagnet
the front edge around the contour in slide block 150 to a horj
position where it will sit squarely on the jar, Cenerally, t
150 wi || ‘not be contacted by the cap but~?T is possible that
manuf act uri ng tolerances of conpound t hi ckness, glass thread

t IngPLACEMENTNSHEET
65 15 83'1936

_I|de block

and | ar hei ght , arxage Caps l\%l thgl topla QeEher eclaar;[ Iovnet:ot Qt";[eheja The

10

20

39

curved front surface 134 of the hold down (figure 3)
enables the hold down to cooperate with the bridgas bar,
whils: the bevelled surface 132 preveats the nex:t cap from
falling out of the chute.

The cap is carried in the direction of the arrow by
the movement of the jar and so passes to a point at which
the bridge bar alone is pressing on the cap. t this
point, the bridge bar 140 is acting on the rear half of
the cap only and the magnets 160 attract the leading edge
of the ca§ towards the slide block, thus rotating the cap
towards the horizontal. ' '

As ths cap moves further, the bridge bar 10 pushes

W

down the trailing edge of the cap and the third magnst 16

(=]

pulls the front edge around ths contour in slids block 15
a horizoatal position where it will sit sguarsly on the
jar Generally, ths slide block 150 will not be contacted
by the cap but it is possible that due to manufacturing
tolerancas of compound thickness, glass thread diameters
and jar height, some caps will sit higher relative to the
case, the

(1)

conaveyor and will contact the block. In =
leading edge

n
w

positioning of the third magna: 1865 pull
=

of the cap around ths contour betw surfz_.2s 152 and 154

b]

in the same way as in noa-contacting caps, and ths slide
block 13) then presses down oa the cap due to being

spring-lcadad. However, even whan ths slids block is

pusned up by the cap and jar, it never moves to the extent
reguiresd by':he duckbill assemdly 30, 60 of figursz 1. The
springs cf the capper of figures to 5 thus do no:z suffesr
from fatigue as quickly as do the springs of the apparatus

- . 3 i 3 -
= the invention has o=z2n
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conveyor and w |l contact the block. In S case, the positioning of the
third magnet 165 pulls [err] |eading edge of the cap around the contour -
between surfaces 132 and 154 in the same way as in non-contacting caps, and
the slide 25 block 130 then presses down on the cap due to being

spring-loaded. However, even when the slide block is pushed up by the cap

and jar, it never noves to the extent required by the duckhill assenbly 50,

60 of figur ' of the capper of figures 2 to} Repf : '
suffer 30 f m“'"w[l"lmanmi"‘ﬂnlcm y as do the springs of theq al:'tpljl'{p‘é m-,n REET
figure 1. It *wi Fl be ®ppreciated that the id¥ention has belen| descri bed

above by way of exanple only and that changes 14 AUG 1996

CLAIMS:-

1. A machine for capping a container, comprising:

a chute having an outlet;

one or'more stops for preventing a cap from falling
out of the chute outlet;

- means for holding the cap on the chute at the chute

outlat; and *

means for biasing the cap downwardly towards the
container;

ian which the capping machinas further comprisss means
for attracting the leading edgs of the cap upwardly away
from the container as the biasing means biases the
trailing edge of the cap dowawardly towards the container.

2. A capping machine according to claim 1, in which the
attraction means comprises one or more magnets.

3. A capping machine according to claim 1 or claim 2, in
which thers are two sets of one or more magnets, poles of
the two s2ts being at an obligue angle to each other.

rt
(6]

4. A capoing machine accordirg to any one o claims 1
3, in whizh the attrac-ion means are locatsd in a slids

5. A capping machine according to claim 4, in which tha
slide memdber comprises firs:t and second portions, at an
obligue angle to each other.

0.
tn
0
'—O
o
[ L
H
»
'—l
ir
O

6. A capping machinz according to aay one

3, ia which the biasing means comoriss

n
"

a-ba



may be made wi t hout departing from the scope of the 35 invention: --'C L A.

| «+M S - 1. A machi ne for capping a container, conprisin ;&‘F&R@Eﬁwfﬁﬁﬂ'

an outlet; one or nore stops for preventing a cap fromfal] i fgeout—o
chute outlet; neans for holding the cap on the chute at th hut e outl et;
and neans far hiasing the cap-downwardly towards the 14 AUG 1996

| RO O R
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7. A capping machine according to any one of claims 1 to
6 in which the holding means and the biasing means are
substan:zially the same width as the chute.

8. A method of capping a container, comprising the steps
of: , '

passing a cap along a chute to a chute outlet;

retaining the cap at the chute outlet prior to
pick-up of the cap by the container; and, subseguent to
pick-up, ' '

biasing the trailing edge of the cap towards the
container and simultaneouély attracting thelleading edge
of the cap away from the container,

aratus substantially as hereinbefore described,

-~

par
ence to figures 2 to 5 of the drawings.

9. An ap
with refsr

10. A method substantially as hereinbefore described, -

-

with reference to figures 2 to 5 of the drawiags. .



container; in which the capping machine further conprises neans for
attracting the |l eadi ng edge of the cap upwardly away fromthe container as
“the biasing nmeans biases the trailing edge of the cap downwardly towards

t he container. 2. A cappi ng nachi ne according to claim1, in which the
attracti on neans-conpri ses one or nore nmagnets. 3. A cappi ng machi ne
according to claim1 or claim2, in whleh there are two st

‘magnets, poles of the two sets being at an oblique angl ¢ SEPLAGEMENT ISHEE
A cappi ng machi ne according to any one of clains 1 to 3} FrwhfTITThe
attraction means are |located in a slide nmenber. 1 14 AUG 199

ABSTRACT

CAPPING APPARATUS

A capping apparatus having a bridge bar for pressing

" the trailing edge of a PT cap down on a jar and a magnetic
slide block which pulls the leading edge of the cap up
away from the jar so that the cap sits squarely on the
jar. A hold down at the outlet of a chute and the bridge
bar both extend across the width of the chute and cap
therein, thus applying even pressure to the cap and
preventing twisting within the chute.

Figure 2



5. A cappi ng machi ne according to claim4, inémhich t he slide nenber
conprises first and second portions, at an oblique angle to each other. 6.
A cappi ng machi ne according to any one of clains 1 to 5_.dti whjich the

bf asi ng means conprises a bar. 7. A capping machi ne ACREMACEMEND SMEET
one of claims 1 to 6 in which the holding neans and the bjagrrg—reans—are
substantially the sane width as the chute. 8. A net hod cPf caPRiArmi %96

cont ai ner, conprising the steps of:
. 1/3

__H'l!!lli



passing a cap along a chute to a chute outlet; retaining the cap at the
chiite outlet prior to pick-up of the cap by the container; and, subsequent
to pick-up, biasing the trailing edge of the cap towards the container and
sinmul taneously attracting the | eading edge of the cap awaw.fromthe )

container. 9. An apparatus substantially as her.ei nbef dr REPISACEMERT ,

reference to figures 2 to 5 of the drawings. 10. A rreth(d-sn-bs«aau% ]
her ei nbefore described, with reference to figures 2 to % ¢f {Ee‘“jjﬁrawi ngp.

1996

J7

ur

2/3

154

150"
—~
152

140
e

Fig.2.

|
|

N
110

X




REPLACEMENT . SHEET

14 AUG 1996

3/3

130

_ /




