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1. 

This invention relates to machines for lining 
receptacle closur? caps, particularly those, capš 
which are threaded on the neck of the receptacle 
When in use. In order that the cap may make 
a fluid-tight closure, its underface or bottom, 
which bears against the rim of the neck, is lined 
with a disk of yieldable material, usually a faced 
cardboard, which Serves as a washer between the 
cap and the rim. It is important that the lining 
disk be securely mounted in the cap, that it cover O 
the botton of the cap and that it present a 
Smooth Surface to the receptacle rim. 

Machines have hitherto been designed for 
punching disks from Strips, of lining material and 
placing them in closure caps, but these machines 
have been inefficient and have failed to produce a 
completely satisfactory product. It is the object 
of the present invention to provide a cap-lining 
machine which is not only more efficient than any 
hitherto made, but one which produces a perfect 
ly lined cap. 
In attaining this object we have provided a 

machine which severs the lining disks from a 
Strip of Suitable material by punching, them from 
the bottom up, the male member, or punch, en 
gaging the under side of the strip and the female 
member, or die, the faced upper side. The disks 
thus formed have a sharp upper edge and a slight 
ly rounded lower edge and are thus excellently 
adapted to make a Snug fit in the cap and present 
a Smooth face to the receptacle rim. The punch 
ing operation is performed at one side of the 
cap-carrying mechanism so that a solid support 
for the punch can be obtained. The strip, with 
the Severed disks remaining in situ, is fed for 
Ward intermittently into position above a wait 
ing cap at the lining station and a disk pushed 
from the strip and into the cap by a plunger 
moving Synchronously with the die The punch 
and die thus perform the sole function of punch 
ing and need engage throughout a short distance 
only and because of this, wear is reduced to the 
minimum. The caps are fed to the loading sta 
tion of a turntable or rotary dial and moved into 
openings in the dial by means of a reciprocating 
slide. From the loading station the cap is carried 
to the lining station by a partial rotation of the 
turntable and thence to the discharge station. 
We have also provided novel means for auto 
matically arresting the strip feed when there are 
no caps passing from the loading station, thereby 
preventing waste of lining material. 
In the accompanying drawings we have illus 

trated a preferred embodiment of our invention. 
In these drawings: - - 
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Figure 1 is a plan view of a closure cap lining 

machine made in accordance With Our invention; 
Figure 2. is a Side elevation of the Samle mai 

chine; Figure 3 is a detail elevation of the strip-feed 
ing mechanism looking in the direction of the 
arrows 3-3 of Figure 1; 

Figure 4 is a transverse vertical section taken 
along line 4-4 of Figure 1; 

Figure 5 is a horizontal Sectional detail taken 
along line. 5-5 of Figure 2; 

Figure 6 is a detail elevation, partly in Section, 
taken along line 6-6 of Figure 1 showing an 
other view of the Strip-feeding mechanism; 

Figure 7 is a detail view of the strip feedin 
ratchet taken along line 7-7. Of Figure 6; 
Figure 8 is a section taken along line 8-8 of 

Figure 1 showing a part of the Strip-feeding 
mechanism in feeding condition; 

Figure 9 is a view similar to Figure 8 showing 
the same mechanism in non-feeding condition; 

Figure 10 is a detail section taken along line 
0-2. - O of Figure 1 showing the means for feeding 

the caps to the loading station; 
Figure 11 is a detail in perspective showing 

part of the mechanism for arresting the Strip feed 
when there are no capSpaSSing from the loading 
Station; 

Figure 12 is a further perspective detail of the 
same mechanism; - 

Figure 13, is a vertical section, on a Somewhat 
enlarged scale, taken along line 3-3 of Figure 
1, showing the dies and disk-pushing plungers in 
elevated position; 

Figure 14 is a plan view of the mechanism. 
shown in Figure 13, looking in the direction of the 
arrows 4-4, and showing the strip of lining 
material after disks have been punched from it; 
Figure 15 is an enlarged Sectional detail taken 

along line 5--fi of Figure 13, but showing the 
positiCra of the punch and die and the Strip naar 
terial, during the punching operation; and 

Figure. 16 is a vertical Section along the di: 
ameter of a Screw-threaded closure cap equipped 
With a lining disk. 

In the operation of the machine illustrated in 
these drawings, unlined closure caps are loaded 
ön a turntable at a loading station A and car 
fied to a lining station. B where lining disks, 
previously severed from a strip. of lining mate 
rial, are forced into the caps; whereupon the 
lined caps are conveyed to a discharge station 
C. The machine is designed to line two caps 
simultaneously and, therefore, the punch and 
die, and disk plungers are in duplicate, punch 
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ing and feeding two disks simultaneously. The 
turntable is provided with pairs of cap-receiv 
ing openings and the loading slide is designed to 
engage two caps at a time. Although this is 
an important feature of our invention, it Will 
not be necessary in the specification which foll 
lows to duplicate the description of these dou 
ble members. 
We shall now describe the various parts of the 

machine with reference to the three stations, 
beginning with those parts for feeding the caps 
from the loading station to the turntable. A 
horizontal conveyor belt is mounted along the 
front of the machine as viewed in Figures 1 
and 2, passing through a housing 2 big enough 
to permit the passage of caps 3 in a single file, as 
shown best in Figure 10. Caps are fed to the 
upper run of this conveyor belt from a hopper, 
not shown, and carried to the left, as shown 
in Figure 1, through the housing 2 to a stop 4 
adjacent the loading station A. A horizontal 
slide 5 is mounted for reciprocation at the near 
side of the stop 4 and just above the plane of 
the upper run of the conveyor belt f. This slide 
in its forward movement engages two caps, the 
forward one of which has engaged the stop 4, 
and pushes them transversely of the conveyor 
belt under a plate 6 and into holes near the 
periphery of the turntable 8. These holes being 
of slightly larger diameter than the caps Would 
permit them to fall through were it not for an 
arcuate supporting plate 9 immediately below 
the turntable extending through an arc of about 
120°. During the loading operation just described 
the turntable is stationary. AS Soon as the caps 
have been loaded, the turntable is rotated through 
60° to move the caps to the lining station B, as 
shown in Figure 13. 
We shall now describe the mechanism for 

blanking the lining disks, feeding them to and 
inserting them into the caps at the lining star 
tion. Mounted at the right hand end of the ma 
chine is a jumbo roll of lining material 2 in 
strip form. This material is fed from the roll 
through a guiding channel 3 to a pair of feed 
rollers 4 and 5, positively driven by mecha 
nism which we shall describe presently, the up 
per roller being held in feeding contact with the 
strip under the pressure of two compression 
springs 6. From the feed rollers the strip passes 
between the punches and dies which we shall 
now describe in some detail, with particular ref 
erence to Figures 13 and 15. 
The punches 7 are solidly mounted on the 

bed of the machine. The dies 8 are carried by 
and depend from a cross-bar 9 mounted on 
eccentric rods 20 and guided for vertical recipro 
cation by telescoping cylindrical guides 2. 
Mounted within the lower end of each die is a 
spring-pressed stripping plunger 22 whose func 
tion is to push the severed disk from the die 
at the conclusion of each punching operation. 
The punches extend through a spring-pressed 
plate 23 which normally lies in the plane of the 
upper faces of the punches. This plate yields 
under the pressure of the dies during the punch 
ing operation. What happens is this: The strip 
is fed forward intermittently between the punches 
and dies. During each period of rest the dies 
descend, each shearing a disk 24 from the strip 
while the spring-supported plungers 22 and plate 
23 yield to the pressure of the punches. At the 
conclusion of the punching operation the posi 
tion of the die members, the strip and the severed 
disk, is shown in Figure 15. On the upward, re 

0. 

2: 

35 

40 

50 

5 5 

60 

5 

4. 
tractile movement, the plunger 22 strips the 
die of the severed disk 24 which is left upon 
the upper face of the punch, while the plate 
23, returning to its normal position, raises the 
Surrounding strip material to the plane of the 
severed disk. Thus the disk, although completely 
severed from the strip, nevertheless remains in 
situ in it and can be noved forward to the lin 
ing station by the forward passage of the strip. 

Carried by and depending from the cross-bar 
9, but beyond the dies i 8 are a pair of plungers 

25. These plungers are Sufficiently longer than 
the dies so that at the end of the downward 
stroke their lower ends will engage the bottoms 
of the caps at the lining station. Furthermore, 
they are of slightly less diameter than the disks 
24. Thus on each reciprocation of the cross 
bar 19, a pair of lining disks is severed from 
the strip and a preceding pair, previously 
punched from the strip, is carried downward by 
the plungers 25 into the waiting caps at the 
lining station. Each plunger 25 is provided with 
a spring-pressed end member 26 which exerts a 
yielding pressure on the disk and forces it Snugly 
into position at the bottom of the cap. On the 
next forward movement of the turntable the lined 
caps are carried beyond the edge of the Sup 
porting plate 9 and drop by gravity at the dis 
charge station C upon the upper run of a dis 
charge belt 27 which carries them to a Waiting 
receptacle 28, while the punched strip (see Fig 
ure 14) proceeds through channel 3d. to a re 
ceptacle 29. 
We shall now describe the driving mechanism 

for the machine. A motor 3, through appropri 
ate belting, drives a sheave 32 on a transverse 
shaft 33, which in turn drives all moving parts 
of the machine. 

Fixed to shaft 33 are two eccentrics 34 envel 
oped by straps 35 to which are secured the lower 
ends of the rods 20 which carry the cross-bar 9 
and, with it, the female dies i 8 and the plungers 
25. Thus rotation of shaft 33 reciprocates these 
dies and plungerS. 
At the left-hand end of the shaft 33, as viewed 

in Figure. 4, is a crank 36 which, through crank 
pin 37, connecting rod 38 and rocking arm 39, 
oscillates a rocking shaft 4 on which is fixed a 
pinion 42 meshing with a horizontal rack section 
43. Thus as long as the shaft 33 rotates, the rack 
section 43 reciprocates. Parallel with shaft 4 
is a shaft 44 on which is fixed a pinion 45 and 
a pawl arm 46, at the end of which a pawl 47 
is loosely pivoted. This pawl engages a ratchet 
48 on a shaft 49 coaxial with the shaft 44 and 
carrying the strip-feeding roller 5. Also mount 
ed upon the shaft 49 is a pinion 5 meshing with 
a pinion 52 of like size, mounted on the shaft of 
the upper feed roller f4. Thus oscillation of the 
shaft 44 results in an intermittent forward rota 
tion of the feed rollers 4 and 5. it his oscilla 
tion is effected as follows: the pinion 45 meshes 
with a rack section 53 aligned with the rack sec 
tion 43, but normally unconnected with it. In 
order to Oscillate the shaft 44 and thus feed the 
strip, it is necessary to connect the two rack sec 
tions 43 and 53. Pivoted to the rack 43 is an 
arm 54 provided with a pair of spaced jaws 55 de 
signed to embrace a horizontal bar 56 projecting 
from the side of the rack section 53, as shown in 
Figure 8, and urged into this position by means 
of a tension spring 57. Thus as long as the parts 
are in the positions shown in Figure 8, OScilla 
tion of shaft 4 reciprocates the rack 43, 53, and 
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through the mechanism just described provides 
an intermittent forward feed of the strip 2. 
The right hand end of shaft 33, as viewed in 

Figure 4, carries a pulley 58 which, through ap 
propriate belting, drives a pulley 59 on the shaft 
60 on which is fixed the drive roller of the cap 
conveyor belt . Similarly, the other end of shaft 
33 carries a pulley 61 which drives a pulley 62 on 
the shaft of the drive roller of the discharge 
belt 2. . 
The shaft 33 carries, near its middle, a bevel 

pinion 63 which meshes with a bevel pinion 64, om 
a shaft 65. A second bevel pinion 66 on the shaft 
65, meshing with a bevel pinion 67, drives the 
Geneva, movement 68 which imparts the inter 
mittent rotation to the turntable 8. 

Fixed to the shaft 65 intermediate the bevel 
pinions 64 and 6S is an eccentric 69 enveloped 
by a strap 7 connected to a rod 72, as shown in 
Figures 2 and 4. A yoke 73 pivoted at 74 to a 
bracket 75 is connected at its upper end to the 
slide 5 and at its lower end to a boss 76 on the 
outer end of the rod 2. Thus as the shaft 65 
rotates, the eccentric 69, through the mechanism 
just described, causes the slide 5 to reciprocate 
and feed caps from the loading Station to the 
turntable. 
We shall now describe the mechanism for auto 

matically arresting the strip feed when there are 
no caps passing from the loading station, with 
particular reference to Figures 3, 8, 9, 11 and 12. 
A transverse shaft 77 suitably journalled in the 
machine has, fixed at one end, an arm 78 termi 
nating in a cam shoe 79, and at the other end an 
arm 8 carrying a roller 82 held in engagement 
with the underface of the pivoted arm 54 by 
means of a tension spring 83 connected at One 
end to the arm 8, and at its other and upper 
end to a fixed bracket 84. As long as caps are 
being fed to the turntable at the loading station 
they keep the cam shoe 79 in raised position and 
the arm 8 and its roller 82 in lowered position 
against the pull of spring 83. This enables the 
Weaker spring 5 to swing the arm 54 downward 
So that its jaws 55 embrace the bar 56, the parts 
assuming the position shown in Figure 8, where 
in oscillation of the shaft 4 is transmitted to 
shaft 44 and the strip 2 is intermittently fed, as 
previously described. Should the delivery of caps 
fail at any time, the spring 83, overcoming the 
weaker countervailing pull of spring 57, swings 
the arms 8 and 54 upward, disengaging the jaws 
55 from the bar 56, as shown in Figure 9, and 
automatically arresting the strip feed. When 
cap delivery is resumed, the cam shoe 79 is raised 
and the strip feed automatically resumed. A 
stop 8t prevents the shoe T9 from striking the 
turntable when depressed. 
The feed rollers may be separated as follows: 

The upper roller 4 is journalled in bearing 
blocks -85, slidable in vertical guideways 86 and 
connected by a horizontal rod 87. Mounted on 
the upper ends of the guideways 86 and parallel 
to the rod 8 is a rod 88 on which is pivoted one 
airm 85 of a toggle, the other arm 90 being pivoted 
on the rod 8 and pivotally connected to the arm 
89. During strip feeding, the parts occupy the 
positions shown in solid lines in Figure 13. To 
raise the upper feed roller, the arm 89 is swung 
upward until the parts occupy the dotted line 
position. 
The operations of the various parts of the ma 

chine being properly Synchronized, the lining of 
the caps proceeds as described. The lining disks 
being punched from the bottom up, their upper 
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6 
edges are sharp and their lower edges slightly 
rounded. Thus as the feeding plungers move 
them into the caps, the rounded lower edges move 
easily past the threads of the cap and the sharp 
upper edges are not deformed. In this way a 
snug fit and a smooth lining result. The dies 
being staggered, an economical use of the lining 
material is had, while the extremely short punch 
ing stroke-the punches and dies engaging for 
a distance of Only One thirty-Second of an inch 
ininimizes wear. The machine is capable of lin 
ing caps of different sizes, it being necessary 
only to change the dies, the feeding plungers and 
the turntable. Although the machine, as shown 
is designed for lining two caps simultaneously, 
the principles involved are applicable to the 
lining of single caps or of more than two. Other 
changes also may be made in the machine struc 
ture without departing from the invention as 
defined in the claims. 
We claim: 
1. A machine for lining closure caps compris 

ing a fixed punch, a reciprocable die above the 
punch, means for intermittently feeding a strip 
of lining material between the punch and die and 
to a lining Station, means for reciprocating the 
die to punch lining disks from the Strip as it 
passes and for leaving them in situ, i means for 
Conveying unlined caps to the lining station, and 
a plunger at the lining station, reciprocable with 
the die, for pushing disks downward from the 
Strip and into the caps. 

2. A machine for lining closure caps comprising 
a lining station, a turntable for carrying caps to 
the lining Station, a fixed punch at one side of 
the turntable, a reciprocable die above the punch, 
means for intermittently feeding a strip of lining 
material between the punch and die and to the 
lining Station, means for reciprocating the die to 
punch lining disks from the strip as it passes and 
for leaWing them in situ, and a plunger at the 
lining Station reciprocable with the die for push 
ing disks downward from the strip and into the 
CaOS. 

3. A machine for lining closure caps compris 
ing a lining Station, a turntable for simultane 
ously carrying a plurality of caps to the lining 
Station, staggered fixed punches at one side of 
the turntable, reciprocable dies above the punch 
eS, means for intermittently feeding a strip of 
lining material between the punches and dies 
and to the lining station, means for reciprocating 
the dies to punch lining disks from the strip as 
it paSSes and for leaving them in situ, and 
plungers at the lining station reciprocable with 
the dies for pushing disks downward from the 
Strip and into the caps. 

4. A machine for lining closure caps compris 
ing a punch, a die above the punch, means for 
feeding a strip of lining material between the 
punch and die, means for relatively moving the 
punch and die towards one another to punch 
lining discs from the strip and for leaving them 
in Situ, means for receiving caps to be lined with 
their open side upwards, means for advancing 
the Strip to a position over said cap-receiving 
means With the punched discs overlying the caps, 
and means for pushing the discs downward from 
the strip into the caps. 

5. A machine for lining closure caps compris 
ing a punch, a. die above the punch, means for 
intermittently feeding a strip of lining material 
between the punch and die, means for recipro 
cating the die to punch lining discs from the 
strip and for leaving them in situ, means for 
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receiving caps to be lined with their open side 
upwards, means for advancing the strip to a po 
sition over said cap-receiving means with the 
punched discs overlying the caps, and means for 
pushing the discs downward from the strip into 
the capS. 
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