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United States Patent Office 3,12,591 
Paterated EDec. 3, 1963 

3,12,591 
éAP APS is ATOR 

Harry E. Stever, Lascasier, Gilio, assigaor to Araciaor 
Fiecking Giass Ceriparaigia, Laiacasier, Gisig, a co::c- 
ration of Delaware 

iFiled Saiy 6, 1962, Ser. No. 122,179 "22 fasci.s3.316 
The present invention relates to the container sealing 

art and more particularly to a cap applicator adapted 
to feed and to apply closure caps to containers. Large 
numbers of containers and particularly glass containers 
are sealed by high speed machinery with lug-type or 
threaded-type closures designated as screw-type caps here 
in. in a typical sealing operation for screw-type caps 
using high speed sealing machinery there are two prin 
cipal successive operations which are performed during 
the sealing. The first of these consists of bringing a 
ciosure cap above each container and leveling the cap and 
lightly twisting it into preliminary engagement with the 
container threads. This operation is known as the cap 
application and prepares the cap and the container for the 
final sealing operation in which the cap is tightly twisted 
into sealing engagement with the container finish. 
The present invention is directed to an improved ap 

plicator for performing the first or the cap applying op 
eration. This operation is relatively difficult since it re 
quires a rapid and an accurate positioning of the cap rela 
tive to the container with the threads or lugs of the cap 
positioned so that they correctly engage the container 
threads. 

Several different cap applicators are now used to per 
form this function, however, these present applicators 
have proven to be quite critical in operation particulariy 
a higher speeds and they are also difficult to adjust or 
inist be 'eplaced when it is desired to change the sealing 
machine from one size to another. The present cap ap 
plicator has proven effective in applying screw-type caps 
rapidly to containers while at the same time being simply 
and quickly adjustable for use with a wide range of cap 
sizes. in this connection the critical cap twisting portion 
of the cap applicator operates independentiy of cap size. 

It is, therefore, an object of the present invention to pro 
vide an improved cap applicator for a sealing machine. 

Another object of the present invention is to provide 
a relatively simpie and effective cap applicator for lug 
type or threaded-type cicSures. 
Another object of the present invention is to provide 

a cap applicator adapted to apply a wide range of ciosure 
cap sizes. 

Other and further objects of the invention will be ob 
vious upon an understanding of the illustrative embodi 
ment about to be described or will be indicated in the 
appended claims and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description and 
is showin in the accompanying drawings, forming a part 
of the specification, winerein: 

FiG. 1 is a side elevational view of the cap applicator 
according to the present invention; 

FIG. 2 is a top plan view of the cap applicator of 
FIG. 1; 

FiG. 3 is a sectional view of the cap applicator taken 
along line 3-3 of FIG. 1; 

FIG. 4 is a sectional view of the cap applicator taken 
along line 4-4 of FIG. 1; 

FiG. 5 is an enlarged detailed view of the lower end 
portion of the cap applicator; 
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F.G. 6 is an enlarged perspective view of the end of 
the cap chute illustrating a detent pin; 

fig. 7 is an enlarged detailed sectional view of the 
roller portion of the cap applicator; 
FiG. 8 is a sectional view taken along line 8-8 of 

FIG. 2; 
FiG. 9 is a fragmentary perspective view of the cap 

twisting rollers; and, 
F.G. 10 is a sectional view taken along line 10-50 of 

F.G. 9. 
The cap applicator a comprises an inclined cap feeding 

chute 2 having a cap applicator shoe 3 pivotally mounted 
thereon at 4. The cap applicator i is mounted on a seal 
ing machine of the straight line type wherein a conveyor 
belt having a straight upper run carries a succession of 
filled containers 5 beneath the cap applicator so that 
a ciosure cap 6 is applied to the container threads 7 and 
is lightly twisted into initial threaded engagement there 
with. The cap applicator is mounted by suitabie bolts 
on a bracket member 3 on the sealing machine. Such 
straight line Sealing inachies are well known and only 
such additional details of their construction or opera 
tion as are directly related to the cap applicator will be 
given herein. 
The inclined cap chute 2 has a smooth bottom plate 9 

and a continuous line of caps 6 is fed onto the upper 
end of this plate so that they slide downwardly under the 
force of gravity to the lower or exit end of the chute 2. 
The caps 6 are aligned and guided down plate 9 by a 
pair of guide rails it. These guide rails 10 are adjustably 
mounted on the bottom plate 9 to permit their spacing to 
be rajpidly adjusted for different closure sizes. As best 
illustrated in the plan view of FIG. 2, the guide rais 10 
converge at the lower end of the cap chute 2 so that the 
caps 6 are centered above the containers 5 as they are with 
drawn from the chute 2 by the moving container 5. The 
adjustable mounting for the two side rails 9 comprise a 
guide pin 11 fixedly attached to each rail near its lower end 
and slidably mounted in a retaining slot 52 formed in the 
botton plate 9. The upper end 3 of each of the side 
railis 56 is pivotally attached to a crosshead 14 by pivot 
pins 5. The lower end of each of the pivot pins 15 are 
slidably contained in parallel guide slots 16. Movement 
of the crosshead 4 lengthwise of the cap chute 2 thus 
simultaneously moves each of the pins 5 and the upper 
ends 3 of the side rails 50 lengthwise of the cap chute 
2 while the spacing of the lower ends of the guide rails 
fi is changed by the resulting novement of each of the 
guide pins i in the inclined guide slots 12. The move 
ment of the crosshead 4 is preferably controlled by a 
cylindrical siding guide pin 57 mounted in a cooperating 
circular guide slot 3 in the steam chest 19. In order to 
simplify the adjustment of the cap chute to standard 
closure sizes a series of calibrated positioning holes 20 
are provided to set the position of the crosshead 4 and 
Suitable tapered locking pins 2 lock the crosshead 4 
at the hoie desired. The cap chute is thus easily adjusted 
for different size caps without changing any parts. 
As best illustrated in FIG. 6, each of the guide rails 

i0 has a detent pin 22 mounted at its lower end in a 
ecess 59 where it is held in place by a set screw 51. 
Protruding portions 52 of the pins 22 retain the lower 
most closure cap 6 in position at the bottom of the cap 
chute 2 as illustrated in FIG. 3. When the lowermost 
Cap 6 is engaged by the top of a container 5 being moved 
beneath it on the conveyor, the cap 6 is lified over the 
protruding portions 52 and is withdrawn by the container 
5 from the chute 2. Support flanges 23 are provided at 
the lower ends of the guide rails 16 to support the oppo 
site sides of the closure cap 6 while it is resting in position 
against the detent pins 22. 
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in order to guide the lowermost cap 6 in the chute 2 
and to urge the cap 6 downwardly against the bottom of 
the chute 2 and against detent pins 22, a cap pressing 
shoe 40 (FIG. 8) is pivotally mounted on the lower end 
of chute 2 on pivot pin 4. The shoe 43 is resiliently 
iield at a positicin slightly above the top of the cap 6 by 
spring 42 under the control of adjusting screw 43 
(FIG. 5). 
The cap applicator shoe 3 which is mounted on the 

ower end of the cap cinute 2 by pivot pin 4 operates to 
direct each cap into a correct thread engaging position 
on the container 5 and to thereafter lightly twist the cap 
thus positioned into a preliminary threaded engagement 
with the threads 7 of the container 5. The shoe 3 com 
prises a pair of spaced side arms 24 which terminate adja 
cent the pivot pin 4 in a suitable bearing 25 (F.G. 4) 
which is mounted on the pivot pin 4. 
The shoe 3 is normally positioned with a slight down 

Ward tilt in the direction of conveyor travel as illustrated 
in F.G. 5 for the application of screw-type caps. The 
degree of downward tilt is set by the nuts 26 which ad 
justably position the rearward tongue 27 of the shoe 3 
on the stud 28. When it is desired to use the shoe 3 
in a horizontal position, which is the case where press 
on caps are applied, the nuts 25 are lowered to swing the 
shoe 3 toward a more horizontal position. 

it is also desirable to provide for the adjustment of 
the height of the shoe 3 to adapt it for handling closure 
caps having different heights. A height adjustment is 
provided for by the eccentric 29 on the pivot pin 4. Ro 
tation of the eccentric 29 in bearing 30 of the mounting 
bracket 3 for the pin 4 provides the necessary height 
adjustment for the shoe 3. The eccentric 29 is locked 
in its desired position by the Sct Screw 32 (FIG. 5). 

In order to provide for a smooth withdrawal of the 
lowermost cap 6 from the chute 2 by a moving container 
5, a guide roller 33 is mounted on the bracket 34 in 
mounting slots 35 which permit the roiler 33 to raise 
upwardly as each cap 5 is drawn over detent pins 22 
and out of the chute 2. In its preferred embodiment, 
the roller 33 is a non-magnetic roller having a low inertia 
to provide for its easy rotation by the caps as the caps 
6 move beneath it and out of the cap chute 2. As best 
illustrated in F.G. 2, the weight of the roller may be 
reduced by providing a series of spaced grooves 33 in 
the surface of the roller 33. 
A Series of Smaller cap leveling and lowering rollers 36 

and 37 are mounted between the side arms 24 of the 
applicator plate 3 beyond the roller 33. Each of these 
rollers 35 and 37 has its opposite ends rotatably mounted 
in Suitable mounting slots 38 formed along the tops of 
the side arms 24. As will be more fully discussed below, 
it is desirable that certain of these rollers be magnetized 
and also that the rollers be easily rearranged to inter 
change the position of the magnetized and non-magnetized 
rollers as appears preferable for particular closure sizes 
(and shapes. This adaptability is provided in the pre 
ferred embodiment by having each of the slots 33 with an 
open end so that the rolliers may be simply lifted out of 
the slots 38 and rearranged in whatever order appears 
desirable. A single locking cover 39 is removably 
mounted on each side arm 24 by screws 44 to hold the 
rollers in place after they have been arranged. It is also 
desirable to provide for vertical movement of the rollers 
as the caps 6 are moved beneath them and this movement 
is obtained by providing clearance between the cover 
39 and the roller ends 45 as illustrated in F.G. 7. 
A preferred arrangement of the rollers is illustrated 

in FIG. 7. In this arrangement the first and the third 
through the ninth rollers, in the direction of container 
travel, are magnetized rollers 36 while the second and 
tenth rollers are unmagnetized rollers 37. These mag 
netized rollers 35 first Support caps in a generally level 
position above the container threads and thereafter cause 
the caps to be lowered downwardly into initial enga ge 
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4. 
arent with the threads. At the outer end of the shoe 3 
and beyond the cap leveling and lowering rolei's 35 and 
37, one or more cap twisting members 4 g are preferably 
mounted in the slots 47. The twisting members 43 
preferably have one cylindrical smooth portion 48 and 
have their opposite side formed with a cover 49 of fric 
tion material such as rubber. Mennbers 46 are he 
against rotation by rectangular end portions 53 so that 
the friction cover 49 will engage and retard one side only 
of each cap cover thereby causing the cap 6 to be lightly 
twisted or coaxed into engagement with the container 
threads 7. Thus, each cap 6 as it is drawn along under 
the shoe 3 is first leveled with respect to the container 
threads and is thereafter gently lowered onto the threads 
and lightly iwisted into engagement therewith. 
The preferred shape for the friction cover 49 is the 

tapered shape as illustrated in F.G. 10. While the fric 
tion member 49 may be formed with a cylindrical outer 
surface which is a continuation of a cylindrical portion 
43, the tapered shape provides a more efficient twisting 
action since the twist force with the tapered member is 
appied at the outer edge of the cap top adjacent to 
the most highly compressed portion 55 of the friction 
member 459. This provides a greater turning torque on 
the cap and twists it downwardly further than does a 
cylindrical friction cover. 

in order to provide for sufficient pressure between the 
twisting members 45 and the cap, the friction members 
45 preferabiy are magnetized as illustrated in F.G. 5 by 
the insertion of magnets 56 into their hollow centers or 
by magnetizing the steel portion of the members. An 
alternate embodiment is illustrated in F.G. 7 wherein 
the friction members 45 are held downwardly by spring 
members 57 comprising pins 53 slidably mounted in 
apertures 59 in the extension 60 on the cover 39. The 
Spring pressure is set by the springs 6: which are adjust 
ably compressed between flanges 62 on the pins 58 and 
threaded nuts 63. 

For certain caps it is desirable to provide a slight re 
verse twist before the cap is coaxed onto the container by 
twisting members 45. The cap applicator may be easily 
changed to provide this action by inserting a member 
similar to members 46 in the second set of slots as illus 
trated at 54 in FIG.5. 
The magnetic nature of the rollers 36 provides another 

desirable function in addition to the cap supporting func 
tion. This function of these magnetic rollers operates as 
follows to insure correct application of the cap over the 
container threads so that an undesirable cocking between 
the caps and the container threads is prevented. As each 
cap 6 is drawn into initial engagement with the rollers 36, 
the roilers will first magnetically attract the forward por. 
tion of the cap. This holds each cap 6 in a telescoping 
relationship with container rim above the container 
threads to insure that the forward portion of the cap 
threads does not inadvertently lock under a corresponding 
forward portion of the container threads and thereby cock 
the cap on the container. As the container 5 continues 
to move, the magnetized rollers 36 hold the cap level 
until the cap is lowered onto the container threads by the 
Otermost rolliers 35. 

It Will be seen that an improved cap applicator has 
been provided which has an accurate and reliabie cap 
applying and coaxing operation capable of applying 
threaded or lug-type caps at high speeds to containers 
being fed through a straight line sealing machine. The 
cap applicator, in addition, is useful with a wide variety 
Cf closure sizes and shapes and is particularly useful in 
Sealing machines where the closure style and size are 
changed from time to time since only a relatively minor 
adjustment and no replacement parts are necessary to 
change the cap applicator to operate with a different sized 
closure. The cap applicator makes novel use of a series 
of magnetic rollers in performing the critical cap lowering 
and thread engaging operations and the rollers provided 
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for this cperation may be readily rearranged when desired 
to adjust the magnetic action for closures of different char 
acteristics. 
As various changes may be made in the form, con 

struction and arrangement of the parts herein without 
departing from the spirit and scope of the invention and 
without sacrificing any of its advantages, it is to be under 
stood that all matter herein is to be interpreted as ilius 
trative and not in a limiting sense. 

Having thus described my invention, claim: 
1. A cap applicator for applying caps to containers 

moving therebelow on a moving conveyor belt comprising 
the combination of means for placing caps on the con 
tainer tops, a cap leveling means mounted beyond said 
cap placing means including a plurality of rotatably 
mounted rollers, and one or more of said rollers being 
magnetized to support the caps in approximately level 
position above the tops of the containers. 

2. A cap applicator for applying screw caps to con 
tainers moving therebelow on a moving conveyer beit 
comprising the combination of an inclined cap feeding 
chute, a cap leveling shoe pivotally mounted at the lower 
end of said chute generally parallel to said conveyor, a 
plurality of rotatably mounted rollers on said shoe, one 
or more of said rollers being magnetized to support caps 
in approximately level position above the fops of the 
containers, and a cap twisting element mounted on said 
shoe beyond said rollers having a friction element posi 
tioned to engage and retard an off-center portion of the 
cap topS. 

3. The cap applicator as claimed in claim 1 in which 
said plurality of rollers comprises four or more with at 
least two of said rollers being magnetized. 

4. The cap applicator as claimed in claim 1 in which 
said rollers are removably and interchangeably mounted 
on said leveling means. 

5. The cap applicator as claimed in claim 2 in which 
said cap twisting element comprises a fixedly mounted 
cylinder having one end thereof formed of friction ma 
terial. 

6. A cap applicator for applying screw caps to con 
tainers moving therebelow on a moving conveyor belt 
compising the combination of an inclined cap feeding 
chute, a cap leveling shoe pivotally mounted at the lower 
end of said chute generally parallel to said conveyor, a 
plurality of rollers rotatably mounted on said shoe beyond 
said pivotal shoe Inounting in the direction of conveyor 
travel, one or more of said rollers being magnetized to 
Support caps in approximately level position above the 
tops of the containers, and a friction drag means on said 
shoe beyond the rollers positioned to frictionally engage 
and retard an off-center portion of caps being moved 
thereby. 

7. The cap applicator as claimed in claim 6 in which 
said shoe comprises a pair of spaced side arms extending 
generally in the direction of conveyor travel and said 
rollers being removably mounted thereon in upwardly fac 
ing slots. 

8. A cap applicator for applying screw caps to con 
tainers moving therebelow on a moving conveyor belt 
comprising the combination of an inclined cap feeding 
chute positioned to present caps to the tops of the moving 
containers, a cap leveling shoe mounted at the lower end 
of said chute generally parallel to and spaced above said 
conveyor, a plurality of non-magnetic rollers rotatably 
mounted on said shoe, a plurality of magnetic roilers 
mounted on said shoe to support caps in approximately 
level position above the tops of the containers, and a cap 
twisting means mounted on said shoe beyond said rollers 
having a friction element positioned to engage an off 
enter portion of the cap tops to twist the caps on the 
threads of the containers. 

9. The applicator as claimed in claim 8 which further 
comprises a second cap twisting means mounted in ad 
vance of said first cap twisting means and having a friction 

5 

IO 

20 

25 

30 

35 

40 

50 

60 

70 

6 
element positioned to engage an opposite off-center por 
tion of said caps from said first cap twisting means to twist 
the caps out of engagement with the threads on the con 
tainers. 

10. The applicator as claimed in claim 8 in which the 
first roiler on said shoe in the direction of conveyor belt 
travel is a non-magnetic roiler. 

11. The applicator as claimed in claim 10 in which said 
mounting for said shoe is a pivotal connection in advance 
of said first roller, and a cap pressing shoe is resiliently 
mounted at the lower end of said chute adjacent said first 
roller to yieldably engage the cap tops as they pass under 
said first roller. 

12. The applicator as claimed in claim 8 in which said 
friction element comprises a resilient tapered member. 

13. The applicator as claimed in claim 8 in which said 
wisting means is yieldably urged toward the conveyor 
by a resilient member. 

14. A cap applicator for applying screw caps to con 
tainers moving therebelow on a moving conveyor belt 
comprising the combination of, cap feeding means, a cap 
leveling member mounted beyond said cap feeding means, 
a non-magnetic roller yieldably mounted on said member, 
a magnetic roller yieldably mounted on said member, and 
an elongated cap twisting means mounted on said mem 
ber beyond said rollers in the direction of conveyor travel. 

15. The applicator as claimed in claim 14 in which said 
twisting means comprises a magnetized member. 

16. The applicator as claimed in claim 14 in which said 
twisting means is yieldably urged toward the conveyor by 
resilient means. 

17. The applicator as claimed in claim 14 in which said 
twisting means is tapered and is formed of resilient ma 
terial. 

18. A cap applicator for a sealing machine for apply 
ing caps to containers carried therethrough on a moving 
conveyor comprising the combination of an elongated in 
clined cap chute having its lower end positioned above 
the conveyor to present a cap to each container on the 
conveyor, a magnetic cap leveling shoe mounted on the 
end of said chute at a height to engage and level the caps 
on each container, a pair of spaced cap guide rails on said 
chilte, and rail spacing means interconnecting said rails 
and adapted to simultaneously move both rails laterally 
of the chute to vary the distance therebetween. 

19. The cap applicator as claimed in claim 18 in which 
each of said rails is movably mounted at its upper end 
on parallei guide means and movably mounted at its 
lower end on angularly related guide means whereby 
simultaneous movement of the upper ends of said rails 
in one direction along said parallel guide means moves 
the lower ends of the rail apart and movement in the 
opposite direction moves the lower ends toward one 
another. 

20. The cap applicator as claimed in claim 19 in which 
said rails are interconnected by a crosshead, and said 
crosshead is movably coupled to said chute by a guide 
adapted to confine the motion of the crosshead to a 
direction lengthwise of said chute. 

21. A cap applicator for a sealing machine for ap 
plying caps to containers carried therethrough on a 
moving conveyor comprising the combination of an eion 
gated inclined cap chute having its lower end positioned 
above the conveyor to present a cap to each container 
on the conveyor, a cap leveling shoe mounted on the 
end of said chute at a height to engage and level the 
caps on each container, a pair of spaced cap guide rails 
on said chute, rail spacing means interconnecting said 
rails and adapted to simultaneously move both rails later 
aily of the chute to vary the distance therebetween, a 
piurality of cap engaging rollers mounted on said shoe, 
and one or more of said rollers being magnetized. 

22. A cap applicator for applying screw caps to con 
tainers moving therebelow on a moving conveyor belt 
comprising the combination of an inclined cap feeding 
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chute positioned to present caps to the tops of the mov 
ing containers, a cap seveling shoe nounted at the lower 
end of Said chute generally parallel to and spaced above 
said conveyor, a plurality of non-magnetic rollers rotat 
ably mounted on said shoe, a plurality of magnetic 
rollers mounted on Said shoe to support caps in approxi 
inately level position above the tops of the containers, 
a first cap twisting means mounted on said shoe beyond 
said roilers having a friction element positioned to en 
gage an off-ce:Éer portion of the cap tops to twist the 
caps onto the threads of the containers, a second cap 

ting reaias mounted in advance of said first cap 
twisting means and having a friction eiennent positioned 
to engage an opposite off-center portion of said caps 

O 

& 

from said first cap twisting means to twist the caps out 
of engagement with the threads on the containers, said 
first and second cap twisting means comprising roller 
like elements fixedly mounted parallel with said rollers, 
and said friction elements comprising a rubber outer 
iayer along a portion of the rollier-like elements. 
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