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[57] ABSTRACT 
A bottle capping apparatus wherein the bottle is sup 
ported on a solid table and wherein a pressure block is 
moved into engagement with the closure for holding it 
while the closure is fastened to the bottle. After a pre~ 
determined degree of pressure has been exerted upon 
the closure, the pressure block is solidly locked ’ 
against retrograde movement until the capping opera 
tion is completed. One form of the invention includes 
a self~contained hydraulic system under a predeter 
mined degree of maximum pressure for moving the 
pressure block into engagement with the closure. A 
valve in the hydraulic system stops the ?ow of hydrau 
lic ?uid and thereby locks the pressure block against 
further movement with reference to the closure and 
holds it securely during the movement of the fastening 
die. 

10 Claims. 15 Drawing Figures 
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CAPPING SPINDLE FOR SECURING CLOSURES 
ON CONTAINERS 

BACKGROUND OF THE INVENTION 

This invention relates to apparatus for securing a clo 
sure such as a crimp type closure to a bottle. and partic 
ularly to apparatus wherein an up-draw die member is 
used to crimp the closure to the ?nish which is nor 
mally provided at the top of the bottle. 

In most capping operations. the pressure block has 
some type of spring-loaded compensating device, 
which will allow for the fact that the individual bottles 
being capped vary somewhat from the nominal height 
of the bottle. Without this compensation, the taller bot 
tles would be crushed by the cappcr head. and the 
shorter ones would not be sealed properly. With the up 
draw closing system. the pressure block must be able to 
hold against the force of the up-draw operation. If it 
were held with a spring strong enough to resist that 
force, that same spring-load would be sufficient to 
break the bottle. One way to overcome this problem is 
to make the spindle solid with no spring-load, but to 
spring-load the portion of the table that the bottle sets 
on. This can be adjusted so that even a shorter than 
nominal bottle will depress the spring-loaded pad 
slightly. The problem with this type of apparatus is that 
it is very susceptible to erratic operation because bro~ 
ken glass, dirt, etc. can easily cause the spring-loaded 
pad to malfunction. 

SUMMARY OF THE INVENTION 

The present invention overcomes the difficulty expe 
rienced in the use of spring loaded bottle rest pads by 
utilizing a relatively light spring for applying the requi 
site top pressure against the closure on the container 
and then locking the pressure block in position against 
the closure on the container as the draw die is moved 
upwardly with respect to the container to secure the 
closure on the container. One form of apparatus for 
carrying out the invention includes a spindle which has 
a self-contained hydraulic system embodying two cylin 
ders which are in communication with each other by a 
conduit within which a cam controlled valve is posi 
tioned. One of the cylinders comprises a reservoir for 
hydraulic ?uid and has a piston therein which is spring 
loaded to maintain a pressure on the hydraulic system 
at all times. The other cylinder contains a pistion which 
is rigidly connected to the pressure block, the latter of 
which is adapted to engage the top of the closure cap 
and to exert sufticient force thereon to hold it in proper 
position on the bottle in advance of the up-draw opera 
tion. The degree of force exerted by the pressure block 
at such time is governed by the force of the spring 
which acts upon the piston in the reservoir cylinder, 
and such force is less than that which would normally 
break the bottle. When the desired degree of force has 
been attained, then the valve in the conduit is moved 
to stop the ?ow of liquid from one cylinder to the other, 
and thereby to lock the pressure block in position 
against the closure on the container as the draw die is 
moved upwardly with respect to the container to secure 
the closure on the container. The present invention en 
ables the bottle to be positioned upon a solid support 
during the capping operation, thereby obviating the ne 
cessity for the use of a resilient pad beneath the bottle. 
A resilient pad presents a problem of contamination 
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from foreign material which can cause loss of resiliency 
and therefore faulty closure operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical section through a capping head 
which may be used for carrying out the present inven 
tion and illustrating the control valve in open position; 

FIG. 2 is a sectional view on a scale larger than that 
shown on FIG. I and also illustrating the open position 
of the valve which controls the flow of ?uid in the sys 

tem'. 
FIG. 3 is a sectional view similar to that of FIG. 3 but 

showing the closed position of the valve. thereby lock 
ing the pressure block in position against the closure on 
the container; 

FIG. 4 is a vertical section similar to FIG. I but show 
ing the control valve in the closed position; 
FIGS. 5 to 10 inclusive show different steps in the 

movement of the parts for applying a closure to a bot 

tle; 
FIG. 11 is a detailed sectional view showing the rela 

tive position of some of the parts upon lifting of the 
capping head from the bottle; 
FIG. 12 is a fragmentary sectional view of a portion 

of the machine and on a scale larger than that of FIG. 
1 and showing the connection between the upper end 
of the turret cage to the turret support: 

FIG. 13 is a horizontal section taken on a plane indi 
cated by the line 13-13 in FIG. 1; 
FIG. 14 is a detailed sectional view on a scale larger 

than that of FIG. I and showing the connection be 
tween the bottom of the turret cage and the rotating 
drive therefor; and 

FIG. 15 is a front elevational view of the turret cage 
removed from the machine. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One form of the invention is illustrated in the draw 
ings which show a capping spindle 10 which has a pres 
sure pad or block I] connected to its lower end for en 
gaging the top of a closure and pressing it against the 
top of a bottle to which the closure is to be applied. The 
upper end of the spindle is connected to rod 8 which 
terminates in a piston 12 within a cylinder I3, the latter 
of which has a chamber 14 into which hydraulic ?uid 
may be forced for actuating the piston 12. 
The present invention is concerned with the applica 

tion of a predetermined degree of pressure by the pres 
sure block 11 against the top of the closure to hold it 
in proper position for crimping it to the ?nish of the 
bottle, without exerting a degree of pressure which 
would break the bottle and yet will permit the use of an 
up-draw die for securing the closure to the bottle with 
out resiliently supporting the bottle during such opera 
tion. The invention is carried out by locking the spindle 
against further movement with reference to its housing 
15 after the desired degree of pressure has been applied 
by the pressure block against the closure. The pre 
ferred form of apparatus for accomplishing such pur 
pose includesa cylinder 18 which has a chamber 19, 
the latter of which constitutes a reservoir for hydraulic 
?uid to be used in the system. A piston 20 is mounted 
for movement within the chamber I9 and is disposed 
above the liquid in such chamber. The piston is biased 
by a spring 21 to exert a predetermined degree of pres 
sure against the liquid in the chamber I9 and thereby 
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to maintain a predetermined degree of pressure at all 
times upon such liquid. The flow of hydraulic ?uid be 
tween the chambers 14 and 19 is controlled by a valve 
26. 
The capping head includes a lower housing 15 and an 

upper housing 16 which are movable vertically with re 
spect to each other upon a rotating turret. One form of 
turret assembly includes a cage or turret frame 69 
IFIG. 15) which comprises a plurality of vertical bars 
77 which are connected at their upper ends to a circu 
lar disc or ring 78 and are connected at their lower ends 
to a circular disc or ring 79. The bars are spaced apart 
regularly around the cage and provide vertical slots 81 
for receiving the spindles 10 therein. A somewhat simi 
lar construction is shown in Letters Patent of the U.S. 
Pat. No. 3.760.561. 
The major components ofa turret assembly are illus 

trated in FIGS. 1 and 12 to 15 inclusive as comprising 
a stationary center support column 29, a stationary 
support sleeve 39 (FIG. 14), and a drive sleeve 49 for 
rotating the turret frame 69 by a suitable source of 
power (not shown). The drive for the turret is shown 
as being through a turret hub 44 which is ?xed by any 
suitable means to the drive sleeve 49, and which sup 
ports and is fastened to the lower ring 79 of the cage 
by suitable fastening members 89. The turret assembly 
also includes a capper base 90 upon which the contain 
ers are supported during the capping operation. 
The turret assembly also includes a turret support 

sleeve 9 which is secured to the column 29 by means 
of a key or other locking means not shown. The sleeve 
is shown as having an outwardly extending radial ?ange 
52 adjacent its upper end to which an annular cam 40 
is fastened by securing members 53. An upper turret 
support member 59 is also rigidly secured to the col 
umn 29 and cooperates with the ?ange 52, on the turret 
support sleeve 9, to receive and hold the inner race 54 
of a bearing unit 55. The outer race 56 is clamped to 
a support ring 57, the latter of which is adapted to re 
ceive the circular disc or ring 78 of the turret cage and 
to be securely fastened thereto as by securing members 
58. Accordingly, when the drive sleeve 49 is driven, the 
upper support ring 57, the turret hub 44, the turret 
frame or cage 69, and the spindles therein are rotated 
around the center support column 29 and are rotated 
with respect to the stationary cam 40 and the cam 
tracks therein. 
To support the spindles for relative movement verti 

cally while they are being rotated around the cam 40, 
the bars or ribs 77 of the turret cage have opposing re 
cesses 64 (FIG. 13) which provide guideways for lugs 
70 which project laterally from the housings 15 and 16 
respectively. A gib plate 67 is shown as being con 
nected to the outer end of each bar 77 by a fastening 
member 68. Suitable cam tracks 41, 42 and 36 in the 
cam 40 are engaged by cam followers for controlling 
the operation of the pressure block 11, the valve 26, 
and updraw die 32 as the turret is rotated. 
To move the piston 12 with reference to the cylinder 

13, the chamber 14 is in communication with the 
chamber 19 through a conduit 25 in which the valve 26 
is slidably mountedv When the valve is in the position 
shown in FIG. 2, liquid in the chamber 19 can ?ow 
through conduit 27 into conduit 25 and thence through 
port 28 and into the chamber 14, whereas, when the 
valve is closed, as shown in FIG. 3, liquid is prevented 
from ?owing between the cylinders. At such time, the 
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4 
relationship between the parts is such that the pressure 
block has engaged a closure 50 upon a bottle 51, and 
the block after having been moved into engagement 
with the cap, is locked against further movement. At 
the time of locking the block. the closure is held against 
the top of the bottle with sufficient pressure to seat the 
closure properly on the bottle finish but without 
enough load to fracture the bottle. The liquid pressure 
acting upon the pressure block. at the time the valve 26 
is closed, is governed by the force exerted by the spring 
21. This spring can be designed by one skilled in the art 
to provide the proper load to the particular closure. 
The desired degree of pressure upon the spring 21 

may be attained by pulling the piston 20 upwardly, 
thereby compressing the spring 21 before ?lling the 
cylinders with liquid. One method of so compressing 
the spring is to thread the upper end of the piston rod 
60 beyond the cylinder extension 61, and to engage 
such threads with a removable nut 62. Then, when the 
nut is rotated in contact with the shoulder 63, the pis 
ton 20 is pulled upwardly within the cylinder 18 to the 
desired position, and while so held, the system is filled 
with liquid. At such time, the valve 26 is maintained in 
the open position, and the piston 12 is in its uppermost 
position within the cylinder 13. 
The system may be ?lled with liquid through a pas 

sageway 65 in the piston rod 60, and after the system 
has been filled, the passageway can be sealed by a cap 
66. Thereupon, the nut 62 is removed, thus allowing 
the spring 21 to maintain the desired degree of pressure 
against the piston 20 and against the liquid in the sys 
tem. The pressure of the liquid tends to force the spin 
dle l0 downwardly against the force of a spring 30, and 
to force the pressure block 11 against the top of a clo 
sure 50 on a bottle 51 so long as the valve 26 is open. 
The housing 15 is slidably mounted for vertical 

movement between the guideways 64, and it carries the 
up-draw die 32 at its lower end for crimping the cap to 
the bottle. Movement of the housing for actuating the 
die is controlled by the cam track 36 on the cam 40. 
The upper housing 16 is slidably mounted for vertical 

movement in the guideways 64 in the turret frame, and 
its motion relative to the turret is controlled by the cam 
track 41 adjacent the upper part of the cam 40. Move— 
ment of the valve 26 within the conduit 25 for control 
ling the flow ofliquid between the chambers 14 and 19, 
is controlled by the cam track 42, which is positioned 
on the cam intermediate the cam tracks 36 and 41. 
The foregoing motions are accomplished by the en 

gagement of cam followers in the respective cam tracks 
as the turret is rotated. Thus, the housing 15 carries a 
cam follower 45 which engages the cam track 36; the 
housing 16 carries a cam follower 46 which engages the 
cam track 41, and the valve 26 carries cam follower 47 
which engages the cam track 42. The cam tracks 41 
and 36 impart vertical movement to the housings 16 
and 15 respectively with respect to the cam 40, 
whereas the cam track 42 imparts a horizontal move 
ment of the valve 26 within the conduit 25 which is ra 
dially with respect to the cam. The turret is adapted to 
be rotated with reference to the cam, by a suitable 
drive (not shown) to accomplish the capping operation 
in a prearranged sequence of movements. 
The pressure block 11 is carried by a central shoulder 

screw 82 on the lower end of the spindle 10 and is slid 
ably mounted on the shoulder screw and is biased to 
move downwardly with reference to the spindle by a 
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spring 84. Such pressure block is formed to contact the 
closure at the outer sealing area at the start of the cap 
ping operation. A sleeve 85 (FIG. 4) surrounds the 
lower portion of the spindle and also the pressure block 
H and is disposed between the spindle and the housing 
15. it has an inturned ?ange 86 at its upper end which 
forms an abutment for the lower end of the spring 30, 
the upper end of which engages a collar 88 on the spin 
dle. Such sleeve 85 serves to center the closure in the 
capping head 30. The sleeve is drawn back to its start 
ing position upon the retraction of the spindle 10. 
Assuming that the system is ?lled with hydraulic 

?uid, and that a cap has been advanced into the space 
beneath the bottom of the spindle, that a bottle has 
been placed beneath the cap upon a solid supporting 
surface, and that rotation of the turret has been started, 
and assuming, additionally, that the valve 26 is in the 
open position and that the up-draw die is in the down 
ward position, then the ?rst operation performed by 
the cam is to lower the housing 16 thereby moving the 
spindle downwardly to engage the top of the bottle cap. 
The spindle continues downward carrying piston rod 

8 until the lower end of rod 8 contacts a shoulder 83 
on pressure block 11. At that point rod 8 can descend 
no further, so piston 12 on the upper end of rod 8 is 
forced to move upward in cylinder 13. The pressure of 
the hydraulic ?uid, as developed by spring-loaded pis 
ton 20, is then pressing on rod 8 through piston 12 and 
is thereby transferred to pressure block 11 which 
causes said pressure to hold the closure ?rmly against 
the top of the bottle. Concurrently, as rod 8 has been 
moving down against shoulder 83, sleeve 85 has also 
moved down past pressure block I l, as a result of pres 
sure from spring 30 and movement of rod 8, with the 
result that it has surrounded closure 50, thereby serving 
to center closure 50 properly in the capping head. 
While the cap is so held, the cam 40 operates to close 
valve 26, thereby locking the pressure block against the 
closure with the desired degree of holding pressure. 
While the closure is so held, the cam operates to move 
the housing 15 together with the up-draw die carried 
therein against the wall of the closure and thereby 
crimps the closure against the ?nish on the bottle. Con 
tinued upward movement of the die beyond the top of 
the closure enables the capped bottle to be removed. 
The valve is then opened and the parts resume the 
starting position where they are ready to perform a cap 
ping operation to another bottle. 
FIGS. 5 to 11 inclusive of the drawings show progres‘ 

sive steps in the bottle capping operation. Thus, in FIG. 
5 the closure has been fed into the space beneath the 
pressure block 11 while the draw die 32 is in the down 
ward position. in FIG. 6, the pressure block has started 
to move the cap downwardly toward the bottle 51 
which is shown in broken lines. 

In FIG. 7, the closure has engaged the bottle and is 
being held by the pressure block, while in FIG. 8 the 
up-draw die has started its upward movement to crimp 
the wall of the cap to the bottle. FIG. 9 shows the posi 
tion of the up-draw die at the completion of the crimp 
ing operation while FIG. 10 shows the position of up 
draw'die after it has been moved above the bottle cap. 
FIG. ll shows the capped bottle after the pressure 
block has been moved upwardly and out of engagement 
with the closure cap. 
An advantage of the present invention is that the cap 

ping operation may be performed while the bottle rests 
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upon a solid support, and that the pressure exerted 
upon the top of the closure, while it is being held in 
capping position on the bottle, is maintained at a prede 
termined maximum which is adequate to hold the clo 
sure during the crimping operation without fracturing 
the bottle. The utilization of a selfcontained hydraulic 
system for exerting a holding pressure upon the clo 
sure, together with a member for locking the closure in 
position, is applicable to a roll<on type of closure, as 
well as to the crimp type of closure. 

I claim: 
1. Apparatus for securing a closure on a container 

having a ?nish thereon comprising: 
a draw die adapted to be moved upwardly with re— 
spect to a closure having an outwardly projecting 
protuberance on its skirt for constructing the pro 
tuberance inwardly toward a container ?nish to se 
cure the closure on the container, 

means for moving the draw die upwardly and down 
wardly with respect to a closure on a container, 

a pressure block, 
means for resiliently pressing said pressure block 

against a closure on a container, and 
means for locking the pressure block in position 
against the closure on the container as the draw die 
is moved upwardly with respect to the container to 
secure the closure on the container. 

2. Apparatus as set forth in claim I in which. 
said means for resiliently pressing said pressure block 

against a closure comprises at least one hydraulic 
cylinder and a compressible spring disposed be 
tween a piston in the cylinder and a means for mov 
ing the piston. 

3. Apparatus as set forth in claim 2 in which, 
said locking means comprises a valve which seals hy 

draulic ?uid against the top of the pressure block. 
4. Apparatus as set forth in claim 2 wherein, 
a second hydraulic cylinder is in fluid communication 

with the ?rst cylinder, and wherein 
a piston in the second cylinder is rigidly connected to 
the pressure block. 

5. Apparatus as set forth in claim 4 wherein, 
a valve is disposed between the cylinders and is 
adapted to seal the flow of hydraulic ?uid from one 
to the other cylinder. 

6. Apparatus as set fotth in claim 5 wherein, 
a cam actuated member controls the ?ow of hydrau 

lic ?uid from one to the other cylinder and wherein 
another cam actuated member controls the move 
ment of the valve. 

7. Apparatus as set forth in claim 6 wherein, 
a third cam actuated member controls the movement 
of the up-draw die. 

8. Apparatus as set forth in claim 7 wherein, 
a single cam operates all of the cam actuated mem 

bers. 
9. Apparatus as set forth in claim 7 wherein, 
the cam has three separate cam tracks and wherein 
each cam actuated member has a follower which is 
guided by one of said cam tracks, whereby each 
cam actuated member is moved independently of 
the other cam actuated members. 

10. Apparatus as set fotth in claim 9 wherein 
the cam tracks are formed in the cam to produce a 
sequence of operations comprising, 

moving hydraulic ?uid from one cylinder to the other 
to move the pressure block into engagement with 
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a cap which is positioned 0n the top of a battle he- pressure bloek against the cup and 
neath the pressure block. then moving the updruw die against the cup 10 seal it 

then moving the valve to slap the ?ow of ?uid l'rmn against the bottle. 
one cylinder to the other and thereby tn lock the * * * * * 
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