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Company, a corporation of Ohio 

Filed Aug. 14, 1958, Ser. No. 755,051 
2 Claims. (Cl. 53—314) 

The present invention relates to improvements in con 
tainer closing apparatus and particularly is concerned with 
the provision of novel and ef?cient means for threading 
screw-type closure caps upon bottles and jars and regu 
lably controlling the application torque to the end that 
relatively uniform tightness of the closure caps on the 
containers may be obtained. 

In the hermetic sealing of bottles and jars with screw 
threaded closure caps, it is important that they be tight 
enough to insure satisfactory sealing, but not so tight as 
to make removal exceedingly difficult. My invention aims 
to attain the above indicated desirable results. 
An important object of my invention is the provision of 

a series of pairs of closure cap applying rolls which suc 
cessively engage closure caps as they travel along a pre 
selected path f'rom a ?ller to a packing or casing station 
and thereby effect initial and ?nal application of the caps. 
Another object of my invention is the provision of a 

pair of primary spinning rolls which initially thread clo 
sure caps upon containers and additional spinning rolls 
for tightening the closure caps, if necessary, each such 
additional or tightening roll receiving its power through 
a friction-disk slip-clutch, the driving effectiveness of 
Which can be regulably controlled to thereby predeter 
mine the application torque of the tightening rolls and 
incidentally very materially reduce wear of the spinning 
rolls. 

It is also an object of my invention to provide means 
for regulably controlling the lateral pressure of tightening 
rolls upon the closure cap skirt and so adjusting it in rela 
tion to the setting of the friction-disk slip-clutch that if 
a given cap reaching the tightening rolls is already suffi 
ciently tight on the jar the lateral pressure will so ?rmly 
press the spinning rolls against the cap skirt as to over 
come the driving effectiveness of the slip-clutch and there 
by hold the rolls against rotation either with or relative to 
the cap and thereby prevent scuf?ng or marring of the 
lacquer coating on the cap as well as minimize wear of 
the spinning rolls periphery. 

Other objects will be in part apparent and in part 
pointed out hereinafter. 

In the drawings: 
FIG. 1 is a side elevational view of a container closing 

apparatus incorporating my invention, parts being broken 
away to reveal the spinning rolls. ' 

FIG. 2 is a schematic plan view of the spinning rolls 
and driving means therefor. ' 

FIG. 3 ‘is a cross-sectional view taken substantially 
along the line 3—3 of FIG. 1. 

FIG. 4 is an enlarged detail sectional view showing the 
friction-disk slip-clutch for one of the tightening rolls. 

FIG. 5 is a schematic side elevational veiw showing 
successive positions of the jars and closure caps as they 
travel together through the closing apparatus. 

FIG. 6 is an end view in elevation of the leveler shown 
in FIG. 5. 

FIG. 7 is a fragmentary top plan view of the leveler 
bars and adjacent ends of the ?xed guide rails which ex 
tend from the cap chute to the leveler. 

In the illustrated embodiment of my invention, it is 
shown in conjunction with a horizontal continuously mov 
ing conveyor 15 and a pair of side jar gripping belts 15“ 
which transport ?lled jars 16 or the like receptacles in 
succession past closure cap pick-up, primary cap a?ixing 
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and cap tightening stations or zones and hold such jars 
against rotation. These ?lled jars 16 move from left to 
right in the apparatus shown in FIG. 1 and in conven 
tional fashion remove closure caps 17 from the discharge 
end of an inclined cap chute 18. These closure caps im 
mediately become partially telescoped over the threaded 
neck portion of the receptacles, being supported, however, 
out of actual contact with the top sealing surface, or 
rim, of the jar neck, by a pair of ?xed guide rails 19, one 
of which is shown in FIG. 5, the pair being indicated 
in top plan in FIG. 7. As the jars advance, the partially 
telescoped closure caps 17 travel therewith and slide along 
the supporting guide rails 19. At the exit end of these 
guide rails, the closure caps 17 move onto short hori 
zontal laterally spaced supporting bars 20 of a leveler 
21 which forms the subject matter claimed in a copend 
ing application, Serial Number 758,232, ?led September 
2, 1958, titled Container Closing Apparatus, in which 
I appear as a joint applicant with George L. Webster. 

This leveler includes the above mentioned supporting 
bars 26) and a top plate 22 spaced thereabove, these ele 
ments being rigidly interconnected and movable vertically 
as a unit. The top plate 22 has a cam-like surface 23 
at the inlet end designed to contact incoming closure caps, 
the latter lifting the leveler sut?ciently to bring the sup 
porting bars 20 into horizontal alignment with the adja— 
cent ends of the guide rails 19. Thus, the closure caps 
can move freely onto the supporting bars. The leveler 
is mounted for vertical sliding movement in a holder 24. 
A coil spring 25 counterbalances the weight of the leveler 
in such fashion that the supporting bars 20 normally are 
in a horizontal plane only a small fraction of an inch 
below that of the ?xed guide rails 19. Upward movement 
of the leveler under in?uence of the entering closure 
caps is restricted by an adjustable cushion stop 26 (FIG. 
6) in the form of a spring-pressed plunger. Such up 
ward movement of the leveler also compresses a second 
plunger spring element 27. As a closure cap moves into 
contact with the primary spinning rolls, the weight of the 
leveler, together with the pressure of the spring element 
27, quickly lowers the leveler and effects interengage 
ment of the threads of the closure cap and jar. Rotation 
of the spinning rolls 28 quickly threads the cap onto the 
jar. The extent to which the closure cap is initially 
threaded onto the jar by these primary rolls 28 varies 
according to the thread relationship between the cap and 
jar at the moment the leveler and spinning rolls assume‘ 

It, for example, complete control of the closure cap. 
the threads are precisely matched at the time the cap 
makes contact with the jar so that they interengage im 
mediately upon initial rotation of the cap, the latter may 
be rather tightly threaded in place. If, however, these 
threads are not so matched and‘the cap must be rotated 
some appreciable distance before proper thread contact 
is obtained, the cap will not be sufficiently tight when 
it moves beyond the in?uence of ‘the primary spinning 
rolls 28. In such instances, additional tightening will be 
necessary, but in varying degrees as directly and solely 
determined by the effectiveness of the primary rolls in 
initially a?ixing the closure caps. Because of the fact 
that successive capped jars reaching the tightening rolls 
29 may, and in all probability will, require di?'ferent de 
grees of additional tightening, and in some instances none 
at all, these tightening rolls, as will be explained in detail 
hereinafter, incorporate means whereby they can tighten 
the closure caps only to a predetermined degree under any 
normal conditions. Thus, if any given closure cap is 
already tight enough when it reaches the tightening rolls 
29, the latter will merely ?rmly grip the cap but neither 
rotate it, nor slide over the cap skirt in a fashion to cause 
scuf?ug or marring of the lacquer coating. 
The primary spinning rolls 28, or which there are two, 
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as shown in FIG. 2, are similarly mounted. A vertical 
shaft 30 in the frame F, or casting, supports the roll at 
its lower end and at its upper end carries a pulley 31 or 
sheave over which a driving belt 32 is trained, the latter 
being driven by a motor M operating through a gear box 
33 and pulley 34 to transmit power to the belt 32. The 
speci?c mounting for these spinning rolls is disclosed 
and claimed in a copending application, Serial Number 
735,532, ?led May 15, 1958, titled “Container Closing 
Apparatus,” now U.S. Patent No. 2,942,394, in which 
I appear as a joint applicant with Olav Bjering. 
The tightening rolls 29, of which there may be two sets, 

or pairs (FIGS. 1, 2 and 3) are positioned just beyond the 
primary spinning rolls 28. As is shown in FIGS. 1 and 
5, these tightening rolls rotate in a horizontal plane slight 
1y below that of the primary rolls, such being advanta 
geous, if not essential, in that the closure caps, as they 
leave the primary rolls, will have moved to a lower level 
than when they entered the leveler 21. Thus, these tight 
ening rolls are positioned to most effectively grip the 
closure cap attaching skirt. 
Each of the tightening rolls 29 is attached to the lower 

end of a vertical shaft 35 which is mounted in the afore 
mentioned frame F, or casting, preferably, though not 
necessarily, in the same fashion as the primary rolls 28. 
This shaft extends upwardly through a sleeve 36 (FIG. 
3) and is supported near its upper end by a pivoted arm 
37 which is carried by said frame F. A pulley 38 at 
the upper end of the shaft 35 is driven by the afore 
mentioned belt 32. Idler pulleys 39 (FIGS. 1 and 2) 
keep the belt under proper tension. 

Because it is most important that the tightening rolls 
rotate the closure caps only when the latter in fact re 
quire some degree of additional tightening and it is also 
advantageous to insure against any relative rubbing con 
tact between these rolls and the cap skirt to thereby avoid 
scuffing the caps and reduce wear of the periphery of 
these rolls, a friction-disk slip-clutch C has been incorpo 
rated in each spinning roll unit 29 as will now be ex 
plained. A driving disk 40 (FIG. 4) is welded or other 
wise secured to the lower end of the shaft 35 and spaced 
just above this disk is a spring-pressed ?anged collar 41 
which is keyed to said shaft for rotation with the latter 
and capable of axial movement thereon. Between the 
disk 40 and a radial ?ange 42 on the collar 41, is a driven 
Oilite friction ring 43 which is of somewhat larger diam 
eter than the disk and ?ange. Screws 44 secure the mar 
ginal portion of this ring 43 to a clamping disk 45, be 
tween which and a lower clamping disk 46, a rubber 
collar 47 is securely held. This rubber collar is a ?at 
ring-like element, generally rectangular in cross-section. 
The clamping disks include axially spaced-apart radial 
?anges 45a and 46a which actually engage and grip a 
portion of the rubber collar, leaving a substantial part 
extending radially outward beyond said ?anges and pre 
senting a peripheral surface for gripping contact with the 
closure cap skirts. A lock screw 48 separably connects 
the clamping disks 45 and 46. 

Effectiveness of the slip-clutch in positively driving 
the spinning roll is determined by the tightness with which 
the friction ring 43 is gripped between the disk 40 at the 
bottom end of the shaft 35 and the spring-pressed collar 
41. To this end the tension of the coil spring 41a (FIGS. 
3 and 4) and its axial downward pressure upon the 
?anged collar 41 is regularly controlled by a split-adjust 
ing nut 49 which is threaded upon the shaft 45 and lock 
able in place by a bolt or screw 50. The coil spring 
41a encircles an annular ?ange 51 which projects down 
wardly from the adjusting nut 49. Axial adjustment of 
the nut 49 on the shaft 35 correspondingly changes the 
gripping effectiveness of the disk 40 and spring collar 
41 upon the friction ring 43 to the end that the tighten 
ing spinning rolls 29 will apply only a predetermined 
regulable torque to the closure caps. Slippage between 
the disk 40 and the friction ring will then occur. Also, 
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4 
because of the coil springs 36ct (FIGS. 1 and 3) which 
urge the pivoted sleeve carrying arms 37 downwardly 
about their pivots and the possibility of adjusting the 
spring tension by rotation of the rods 36*’, the cap-grip 
ping pressure of the rolls can be regulated in relation 
to the effectiveness of the friction-clutch to thereby in 
sure against any slippage between the rolls and cap 
skirt. Therefore, scu?‘ing or marring of the closure cap 
coating is avoided, as explained heretofore. 

In operation, ?lled jars 16 or the like receptacles, enter 
the machine at the left-hand end of FIG. 1, being sup 
ported upright upon the conveyor 15 and held against 
rotation by the side gripping belts 15a. As each jar 
moves past the cap chute, it picks off of the lower end 
of the latter a closure cap 17 which rides along the 
guide rails 19, and is slidingly supported thereby in par 
tially telescoped relationship to the jar neck. It pref 
erably does not actually contact the upper or rim end 
of the jar but because of the slight degree of projection 
of the jar neck into the closure cap, the latter advances 
with the jar to the leveler 21. Here the side supporting 
bars 20 of the leveler take over the closure cap support 
ing function of the ?xed guide rails 19 as a result of 
the leveler being elevated by the cap as it engages and 
moves along the cam surface 23 at the entrance to said 
leveler. Almost immediately the cap skirt is engaged 
by the primary spinning rolls 28. The cap at this point 
has become disengaged from the ?xed guide rails 19 
whereupon the leveler lowers slightly under the in?uence 
of spring pressure and gravity. The tendency of the 
spinning rolls 28 to quickly release the closure caps 17 
also contributes to rapid downward movement of the 
closure cap and leveler. Immediately the threads of 
the cap and jar interengage and with continued rotation 
of the cap it is threaded onto the jar and at this point 
the cap will have lowered su?iciently that it is entirely 
out of contact with the spinning rolls 28. Such closed 
jar with the closure cap skirt at a lower position than 
when it entered the leveler 21 and the zone of in?uence 
of the primary spinning rolls 28, advance to the tighten 
ing rolls 29. These rolls, as stated heretofore, are lower 
than the primary rolls 28 so that they can most effectively 
grip the cap skirt over the widest possible area. If the 
cap is sufficiently tight, the rolls 29 merely grip the 
skirt portion and are held substantially stationary while 
the shaft 35 and disk 40 rotate freely. However, in the 
event the cap is not quite tight enough, the spinning rolls 
29 impart further rotation thereto until the clutch C 
slips. Owing to the high speed of travel of the jars 
through this machine, a second pair of tightening rolls 
(as shown) may be needed to complete the closure ap 
plying operation. Here again slippage of the driving 
clutch ends the closure cap rotation and the capped jars 
move on to a packing station (not shown). 

Modi?cations may be resorted to within the spirit and 
scope of the appended claims. 

I claim: 
1. In a container closing apparatus for affixing screw 

threaded skirted closure-caps to jars having threaded necks 
comprising, means for conveying ?lled upright jars along 
a horizontal path, means for placing closure caps in par 
tially telescoped relationship over the necks of successive 
jars as they move past a closure cap receiving station, a 
pair of continuously rotating primary spinning rolls ad 
jacent the cap receiving station between which the closure 
caps pass with advancing movement of the jars, said rolls 
spaced apart transversely of said path such distance that 
they ?rmly grip the skirt portions of the closure caps and 
at least partially thread the caps‘ onto the jars, a pair of 
tightening rolls positioned beyond the primary rolls, and 
said tightening rolls being engageable with diametrically 
opposed portions of a cap skirt; the improvement which 
comprises a friction-disk slip-clutch for driving each 
tightening roll, each such roll and its clutch including co 
axial clamping disks forming a holder for a resilient collar 
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like tightening roll, a roll driving disk coaxial with one of 
the clamping disks, a driven frictional ring coaxial with 
the driving disk, said driven ring contacting one face of 
the driving disk and secured to said one of the clamping 
disks, axially adjustable yielding means for regulably con 
trolling the degree of frictional engagement between the 
driving disk and driven ring, and a generally vertical 
driven shaft connected to and rising ooaxially from said 
driving disk. 

2. Apparatus as de?ned in 'claim 1, the axially adjust 
able yielding means being a ?anged collar coaxial with 
and keyed for axial movement upon the shaft with the 
?ange in contact with the driven ring, a spring tension 

10 

6 
adjusting nut threaded upon the shaft in spaced relation 
to said collar and a coil spring encircling the shaft be 
tween the ?anged collar and adjusting nut for applying 
yielding pressure to the collar. 
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