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CAPPING 

Tj:3 i~ven~ion relates to a ca?p:ng a?paratus and 

method o: ca?9ing·. In paz:-ticul-3.r, it relate.:> to an 

a?para:as for applying press-on, twist off C?TJ caps to 

containers such as glass jars. Generally, such capping 

~ a9para:us is fitted above and a~ an angle to a horizont~l 

conveyo=, along which containe:s pass during the capping 

process. 

Sue~ a capping apparatus, or cappe:, is k~ow~ in 

which C3?5 pass down a chute to a cap pic~-up point at 

10 w~ich tjey a:e collected one~by-one by containers passing 

benea:~ :~e end o: the chute. At t~e cap pic~-up poi~t, 

ca::> is - . engaged by i t.s . 

the ca? from fallin; 

of the :::.:.i-:e. A ~old-down device presses 6n the top oE 
C

,._ ... _ 

15 tS: ca? :o ensu:e that the ca? cannot inadve:ten~ly twis~ 

over the s:ops and then out of the chute. T~is is 

aggrava:e~ by fur~h~r caps behind the le~din~ cap whic~ 

9as~ o~ :~: le~di~g ca9 and may ~ause a ca;c~de o: ca?S 

onto t~= ja:s on the conveyor b~-~w. 

20 Ca??i~; pr~cesses ar~ hig~ s9eed ope=a~io~s, 

general~y ap?lyin; caps ~t a rate of 400 co 500 ca?s/mi~. 

It i5 t~::e:ore c:itical that no casca~ c: ca?S occurs 

since t~e c:?9ing ?t"Oces3 would hav~ t; ~e halted i~ o=de=. 

to cle~= ~~= cap~ =~om the bo~tle conveyor. 

2~ Co~•e:sely, rete~tion fo~ces a??lied ~o ~~e cap 
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ca~s 1~ the chu:e. ~ene=ally the sides and top plate of 

t.~= c~ut.e are s.e:. to a m!.nimum clearance for clea= passage 

c~ the ca?s~. This p=evencs lateral movement or un~ue 

t"Nisti~g of the caps in the chute but the dimensions must 

5 no:. be reduced to.such an extent that the caps stick 

within the chute -itself. 

;tn conventional machines, the hold down is spring 

loaded so that as· a jar ~9proaches the ~eciding cap, it 

lifts the cap ove= tbe s:ops against the biasing action of 

10 the hold down. At this point the cap is at abou: 26° to 

t!'le top of the ja=. At pick-up, a slfde block and 

so-called "duckbill" assembly, which are also 
3?=i~g-loaded, biaa the ca9. towards the ja=, .preventing 

t~e ca?.from risi~; U? away from the ja=. 

15 T:t: duckbill of t~e prior art is a two-pie:::e 

assem~!y,· each piece bei~g individually sp=ung. The firs~ 

pa=t is disposed parallel to the plane of the chute 

ex~ends around the hold down and slide block behind 

anc 
.... 
l. ... 

T~e second part of the duckbill is a: an oblique a~gle to 

20 t~e firs~ part and is dis?osed moce o: less horizontally 

a~d parallel to the plane of the top ~f the jars. It can 

therefo=e be see~ that the cap has to pass from a position 

-in whic~ it is at a~ angle to ~he ja: top to a final 
ho:izo~:al positio~ in which it sits squarely on the ja=. 

25 Conven:ionally, caps for applying to glass jars 
i::'clude a plastiso2. compound. Prio:- to cap? in;, the caos 

a:~ pre-heated wi~~ s:eam to about 105°C so that th~ 
ccmpount becomes pliable. At the ca~ pick-up point, glass 

t~read a~· t~e jar engages with the pliable compound a~= 

30 fo=ms a~ impression. in the compound, making the ca;> 
ci:f icul~ to move. Ie is therefore i~porta~t ~hat the cao 

be ap?lie~ level. i~ th~ :irs: i~stance. 
" o;:a-•;,.. .• ~a- ""'.;.0·0·1.:::0.,., o= ".,ow- c:- ...... .:::o-s i·::::. !'\.. ~ -- ·----.L - :::'- ___ ,, - .,... .... -~':::'-- -
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they si= squa::ly, fo=ming a secure pac~age. D~~ing 

st~rilising, compound within· a PT.cap on a glass jar is 

heated to abo~= 120°C.and can therefore flow freely so 

that the cap can move and ~qjust itself to seat squarely 

5 as .the compound slowly forms itself apout the glass thread 

and sealing su:-face. In a pasteurisation process, 

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

or· no flow of ::he compound arises and a'ny cap ·which -is not 

already seated squarely· remains tilted and therefore both 

10 insecure and unsig~tly. Furthermore, if pressure i~ 

applied to a tilted PT cap a': low temperatures, teilring of 

the compound may a=ise since it is not free ·to flow. 

It is the:efo~e an object of the prese~t i~ve~cio~ to 

provide a capping.appa:-atus and method of capping in w~ich 

15 PT ca?s a=e applied so as to sit squarely on the ja:s. It 

is a fu=~~er objec~· of the present invention to provide a~ 

imoroved method o= cao control. 
~ ~ 

According to the invention, there i~ provided a 

machine fo·r capping a container, comprising: a chu':e 

20 having a:: outl~t; one or more stops for preventing a ca? 

from· falling ou= o: the chute outlet; means for holding 

the ca? cri t~e chu~e a: the chute outlet; an= mea~s for 
biasing cap downwa=dly ·towards the con":.ainer; i:i' w~:-::-i 

the cappi~; mac~ine fu:ther comprises means fo:- a~tracti~; 

25 the l~ad~~; edge o: the cap upwardly away from the 

containe= as th: biasi:ig means biases the tra1l1~g ed;: o: 

the ca? t~#:lwarc:y t~wards the container. 
Pre:erably, t~e· a~~rac~ion means com9rise.s one o= 

mor: mag::e~.s. T:tere. may be two sets of one or mo:-e 

30 ma;ne:s, ?Oles c: t:.!'le tw·o sets being at an obliq:.le a:i;le 

to eac~ c:~er. ?referably, the attra=tion mea~s are 

located i::_a s:i=e member, whic~ may comprise fi~s= a~= 

second pc==i~n5, a: an oblique angle to each o~he~. 'T'l., .,= ... -- ' 
.ea::- exa:n;::, =he a:.-:rac:.ion mea:is ma:l. comprse a pa.:.=- o: 
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magnets at a first. angle to the chute and a third magne:. 

a:. a second angle to the chute, t.he ·third magne:. being 

substan:.ially horizontal. 
Al=ernatively, the.attraction means may comprise a 

5 pneumatic suction device; for example. Whilst other 

attraction means ·may be used, it is pre.ferred that. these 

be disposed that so as to preve~t the cap from diving and 
to guide the cap to a level position where it can sit 
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 

?revent t~e cap from twisting laterally on a container. 

The ba= may also exten~ upwardly, aw~y from t~e ca9 so 

tha: there is·room for the holding means, o~ hold down. 

15 T~e ho~~ down may then al~o be wide since it has s9ace to 

extend a::ross the w,idth of the cap and thus prevent 

twis:.ing of the ca? wit~in the chute. 

The use of a wide hold down gives better control than 

i~ prior art ~appers s~nce tolerances can be much ~reater 
20 than fo= prior: art cappers w!'lich require a narrow chute 

for control of the cap within the chute. 

The hold-down preferably comprises a bevelled su=face 
· w~i::~ ena~les ca?S to move fast and freely along the chute 

to the·c~~let. The hold down may also include a convex 
25 s~rface w~ich guide3 the ca? towa=ds.its desired 

ho=izor.tal position. The hold down prefe=ably does not 

contact ~he cap prior to pie~ up o= the ca? by a 

containe=. 
~ccording to a further aspec:. of the presen~ 

30 invention, the~e is provided a method o: c~pping a 
. . . 

cor:. taine=, comp::ising the ste?s o:: passi~.g. a ca9 alo:ig a 

ch~':.e to a chute c~:let; retai~in; t~e ca? at the chu~e 
o~~le~ p=io= to pi::~-u? o: the ca? by ~he =o~taine=; anc, 

su~se~ue~: ':.o pi=k-~9, biasing the traili~g edge c: the 
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ca~ tow~rds t~e containe= and sim~lta~eously attracting 

the leading eC.ge of the cap away from t!'le container. 

A preferred embodiment o: capping appara~us w~ll now 

be described, by way of example only, with reference to 

5 th~.drawings, in which: 

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

capping apparatus; 

Figure 2 is a side view of part of the capping 

apparatus of the present invention; 

10 Figure 3 is a side view of a hold down of the 

apparatus of figure 2; 

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

appara=us of figure 2; and 

Fi;~re 5 is a side view of the slide block of figcre 

15 4. 

Fi;~re 1 shows a ~nown capping apparatus comprising a 

chute 10 at 40° to the.horizontal, along which caps will 

pa~s to a pick~up point 20. At the pick-up point 20, two 

stops <not show~> are provided, one either side of· the 

20 chute o~~let i• order to hold.t~e leading cap in position •. 

A ·hold-~ow~ 30 !'laving a small clearance from the chute a= 

t.!'le pic;c-:ip poir:t. is provided to hold the leading ca;> on 

. the chu:e as the c.ap sits against the s ::ops. Beyond the 

pic~-up poin:: 20, the capper comprises a slide_ block ~O 

2 5 a:1d a t.wo-part. "duckbill" assembly_ 50, 6 0, so called 

because cf it.s sha?.ca. The hold-dow:1 30,. slide block 40 

anC. duck:>:.11 asse~~ly SO, 60 <s!lown a:. rest in ::igure l> 

are all sprin; loa~ed so that these component.s p=ess cow~ 

on a ca9 a:id a::-e f re.e to be de:lected individ:.ially by the 

30 C~? as it. moves along·the capping a??aratus. 

A cc~taine: s~=h as a ~ottle o: jar passes alon; a . ' 
ho~izonta: c~nvey~= und~r the cappe~ i~ the dire~~io~ 

s~ow~ by =~= a:row in figure· 1. As t.~e le~di~; edge of 

ja: 
. . . 

p:.::~-~? pc:::~ 20, 
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it lift3 the cap over the stops, agains~ the fo=ce c= t~a 

hold-do~n 30. Ortce the cap has exited the c~ute 10, it 

=elie3 on the forward motion of the jar, togethe= with 

do~n~a=d press~re exerted in turn by· the slide block 40 

5 and duckb{ll SO, 60, to guide it into position on the 

jar. 

Beyond the capper shown in figure i· 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 tea~ 

10 compound with the PT cap in so doing. I.t is therefore 

necessa=y for the capping apparatu.s itself to extend 

almost as far as this belt, in an attempt to square up the 

ca? prior to sealing. It can be seen that t~e duckbill 

assembly_, in particular, extencs a long way beyonc t:ie 
15 body. o: 

.A5 

... .... ne 

the 

capper, over the jar conveyo=. 

cap passes beyond each o~ the com?onents of 

the ca9?er, each component will spring back i~to its rest 

po•ition prior to the passage of the next cap. Since the 

comoone:lt:.s are long, this results in a large .movement 

20 in ~he form o! deflection and springing back as each ca? 

passes i~ turn. It can therefore be se~~ tha~ each 

comp~ner:: will suffer a large degree of fatig:.re, 

par t:.i:::uiarly of their .Sp.rings ·due to thi 5 cor: :inuous large 

movemen:. It .will be apparent from· figure 1 c:ia: in orde::-

25 to locate the cap on the jar, it is necessary fo::- the ca? 

to ro~ate from a first position approximately ?arallel to 

duck~ill me:nber 50 to a_ horiz-ontal position p~:allel t.o 

the conveyc=. This does not always oc=u:, par~icula=l7 i~ 

cases where the ca? is 40mm in diameter. 

30 Fur:he=more, in this prior art ca?per, the hold dow~ 

30 does not extend across the width o~ ~he ~a? and is 

0-shaped in transverse section, so that it on~y con~ac~s 

t~e ca? a: two points whic~ a:e a?proximately :omm a?a::, 

fairly .ce~==ally on the ca?. In additio~, the ~lide b:ock· 

4J a=~s c~!y on ~ central lOm~ po=tion c: the =a?. T~is 
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allows the cap freedom to twis~ over the stops if :orced 

forward by impe~us o: caps behind it in the chut:. 

Figure 2 shows a preferred capping app~ratus of the 

present inventioni having ~hold down 130 whic6 extends 

5 ac~oss 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 
. . 

chute 110. A bridge bar 140 having a cross-sectional 

diameter of approxima~ely Smm and extending over abou~ 

10 60mm across the apparatus and then perpendicularly upwards 

is provided beyond the pick-up point. The use of this 

bridge bar 140.t~us provides space for a full-width 

hold-dow:l 13 0. · 

A o~e-piece contoured slide block 150 extends beyond 

15 the b?:"idge bar. The slide block has a first su·rface· 152 

at a~ ac~te angle to the horizontal and a second s~=face 

154 which i~ substantially horizontal and parallel to the 

top of jars which pass along in the direction indicated by 

the arrow. 

20 The hoid !own 130, bridge bar 140 and slide block _150 

are all S?ring loaded. A comparison of the appara~~s o: 

figure 2 wi~h the apparatu.s of ~igure 1 clearly shows t.:iat 

the use o= a b~idge ba= has ena?led the overall leng~h c= 
the appa=atus o: figure 2 to be reduced considerably in 

25 compa=isc~ with th~t of figure 1, thu5 reducing the 

deflection o= indi?idual components and the resui~an~ 

fatigue. F:.irthe~ore, th-e distance travelled by t!ie 

capped ja=s ca:l be rsduced by moving the sealing bel~ 

nearer to the capper. 

30 A side view c: the hold dow:l 130 ·is shown in .:icrure 

3. From t~is fig~~e, Jt ca~ be seen that the hold cow~ 

comprises a firs~ su=fac.e 132 w!'lich is bevelle:S. a~ a:1 

acute a~gl: of .a?9=oximately 16 degrees and a seco:1= 

curved s~=fa=e 134~ 
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F i.gu:-es 4 and 5 show undernea t.h and s ida views 

res~ec~ively of the sl.ide block 150. Within the slide 

bloc~ a=e a.pair o: magnets 160 positioned symmetrically 

about t~e longitudinal axis, parallel to the lower surface 

5 152 and set back 2mm from tha~ sUFface, 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 o: the slide block so that it overlies the junction 

10 betwee:i surfaces 152 and 154. It will be appreciated that 

the magnets do not. need to be set bac:k from the lower 

surfaces of the block but'tha~ this is prefe~red in order 

to avoi~ damage to a ca9 passing undernea~~ the block 150. 

I~ use, caps pass along t~e chute 110 t.o sto9s C:iot 

. 15 shown> a: th~ c~ute outlet and pick-up point 120. The 

hold dow:i 130 will not normally contact the leading cap 

until i: is raised over the stops by the a::::t'ion of a 

bottle o~ jar passing under the capper as indicated by the 

arrow i~ figure 2. However, the bevelled su:face of the 

20 hold dow:i < fi~ure 3 > both p.=events twis tin·g of caps within 

the chu:e and acts as a guide towards the oi~k-uo ooint .. . .. 
120. T~= fact that the hold down is full wid~h also 

removes the need fo= the ch~te wid~h to be adjus~ed to 

within a close tolerance of the ca9 width. to prevent ca9s 

25 from ~as:ading out of the chute onto the ja=s. 
F:.irthecmo=e, plate or· block 115. (figure 2 > a:iove t:ie chute 

need no: be lowered close to the ca?s fo= t~e sa~e reason. 
Thus the use of a wide hold' dow~ avoids =i~e-cons~~in; 

adjus~me~~ of the chute 110 and pla=e 115 to within a 

30 critical tolerance. It will also accommodate dis~orted 

caps whi=h coul~ rio:-mally jam i~ the ch~=e. 

As a jar conta::::cs a ca? he:d a= the pic~-up poi~~ 

120, t.~= ca? will be lifted eve= the stops a;ains~ ~he 

a=:ion c: :he hold cow~ 130. T~: hol= dow~ ~30 a:i= 
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!)ridge oa.= 140 then press the cap onto the· jar. T!1e 

curved f=ont· surface 1"34 of the ho~d down (figure 3> 

enables the hold down to coop~rate with th~ bridge bar, 

whil.s: the bevelled surface 132 prevents the nex: cap from 

5 falling out of the chute. 

The·cap is carried in the direction of the a=row by 

the movement of the jar and so passes to a point at whic~ 

the bridge bar alone i~ pressi~g on the cap. At this 

pain~, the bridge bar 1(0 is acting on the rear half of 

10 th.e cap only and the magnets 160 attract the· leading edge 

of the cap towards the slide block, thus rotating the ca~ 

towar5s the horizontal. 
As the cap moves f~rther, the bridge bar 10 pushes 

dow~ th; trailing edge of the ca? a~c the thir= ma;~e~ 163 

15 pulls t~e front edg~ around t~e conto~r in slide block 150 

to a ho=izontal posit~on where it will sit squarel~ on tbe 

jar. Ge~e~ally, the slide block 150 will not be· contacted 

by the cap but i~ is possible that due to mariufact~=ing. 

tole~an:::es of c~mpound thickness, glass thread diameters 

20 and ja= hsight• some caps will sit higher ~ela~ive to the 

convey~= a~d will contact the block. In : s case, the 

positio~lng of the third magne: 165 ·p~lls :! leading edge 

of the cap around the contour betwee~ su::f~~=s 152 a~d 154 

i:: the sa:ne way as in non-contacting ca9s, and the slide 

25 block l~O then presses down O:! the c~p due to bein; 
sp~in;-loaded. Howeve_;t", even whe~ t:ie slide bloc~ is 

pt..:.~hed c.;> by t:he cap and ·jar, i~ neve:: moves t.o t:te ex~e:!: 
req:.iired. by t:h-: duckbill assem~!.y 50, 60 o: f-ig:ir: 1. Th.e 

S?rings c: t:,e ca;>per o: figu::es 2 t.o 5 thus do ~o:. suffer 

30 from fa:i;~e as qui~kly as do the S?=ings o= the a?pa~atus 
of fig:.!::e 1. 

;,,. way-= ::oxa:n""' 1 ""' o.,~" a.,~ '":..a'" .: . ....,_ - . !:'-- ··-:! ...... -·· ..... 
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C L A I M S:-
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l." A machine for capping a container, comprising: 

a ch~te having an outlet; 

or.e or more stops for preventing a cap from falling 

out of t~e chute outlet; 

means for holding the cap on the chute at the chute 

outlet; and 

mea:is for biasing the ca9 downwardly towards the 

containe::; 

in which the capping ma=hine furthe= comprises means 

fo~ att:ac:ing the leading edge of the cap upwardly away 

from the container as the biasing mean3 biases the 

traili~; edge of the cap downwardly towards the. container. 

2. A capping machine accordin·g to claim l, i·n. which· the 

attrac:ion me;rns comp::ises one or more magnets·.· 

3. A ==?ping machine accordir.g to clai~ 1 or claim 2, in· 

which there are two sets ~! one or more ma~nets, poles of 

the two se:s being at an obliq~e angle to each othe::. 

4. A c~~?i~g machine accordi~; to any one o= clai~s l to 

the a=trac:ion mea~s are locatsd i:i a 

membe::::. 

5. A ca?ping machine.accordi~~ to claim 4, i~ whic~ the 

slitle me=~e= comprises firs: and sscond portions, at a:l 

oblique to each other. 
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7. A. capping machin"e according to any one of claims l to 
6 in which the holding means and the bias in:; means a'"o --
~ubsta:i:.ially the same width as the chu~e. 

8 •· · A method of capping a container, comprising the steps 

of: 

passing a cap along a chute to a chute outlet; 

retaining the cap a~ the chute 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 

containe= and simultaneously attracting the leading edge 

of the ~ap away from the ·container. 

9. An apparatus substan~ially as her~inbefore described, 
with refe:ence to figures 2 to 5 of the drawirigs. 

10. A method substantially as hereinbefore described, 

with refsrencl to figures 2 to 5 of the.crawings. 

1iii1ii1i11r 


