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Patented May 19, 1942 2,283,503 

UNITED STATES PATENT office 
MEANS FOR MAKING RECEPTACLE 

CLOSURE CAPS 

John A. Johnson, Woodhaven, N.Y. 
Application September 19, 1938, Serial No. 230,607 

(C. 153-68) 11. Claims. 
This invention relates to means for making 

receptacle closure caps having a corrugated or 
crimped skirt portion adapted to engage an an 
nular lip or bead of a mouth of a receptacle or 
bottle to retain the closure cap on the receptacle 
mouth and hold a sealing pad in the closure cap 
to the receptacle mouth under compression. The 
closure cap made by the means forming the em 
bodiment of this invention, is of the “crown' 
type of closure cap, but requiring less material 
than the present commercial type of such closure 
cap and thereby reducing the cost of production 
thereof, and will more firmly grip the bead of 
the bottle to retain a greater pressure in the 
bottle. This application is a continuation in part 
of my co-pending application Serial No. 165,889, 
filed September 27, 1937. 

It is the principal object of this invention to 
economically and efficiently crimp the skirt por 
tion of a closure cap from a minimum amount 
of material and in one operation." 

It is another object of the invention to provide 
means for performing continuous operations 
whereby a closure cap having a sealing pad as 
sembled therein is produced after the skirt of 
the closure cap has been crimped or corrugated. 

It is another object of this invention to pro 

rotating disk mounted at a peripheral portion 
of the table where the die members have been 
actuated from the blank supports by the inner 
cam, so that the rotation of the disk and table 
will transfer the blanks from the disk to the 
table. The blank feeding disk is arranged with 
means superposed to the face thereof to guide 
the blanks in a single row toward the table and 
arranged to position the blanks into abutment 
with recesses in members slidably mounted on 
the table in radial alinement with the blank 
supports. These slidable recessed members are 
actuated toward and away from the inner half 
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of the blank supports to position the recesses 
thereof in registry with the blank Supports and 
in spaced relation to the blank supports to per 
mit crimping of the blanks on the supports by the 
movement of the die members toward the blank. 
Supports. The actuation of the recessed mem 
bers is accomplished by a cam disk fixed cen 
trally of the table and in predetermined posi 
tion relative to the die member actuating cams 

25 

to actuate the recesses of the slidable members 
in registry with the blank supports when the die 
members are positioned in spaced relation to the 
blank supports. The blanks may be supplied to 
the feeding disk from sealing pad assembling 

vide a die for corrugating the skirt of a closure 
cap in which all the parts of the die may readily 
be replaced when damaged or worn. 

Further objects and advantages of the present 
invention will be set forth in the detailed descrip 
tion of the embodiment of the invention. : 

In carrying out the embodiment of the inven 
tion, cup shaped blanks are positioned on a yield 
ing support mounted in vertical alinement with a 
reciprocating rhember arranged with a die com 
prising an annular corrugated recess and a spring 
influenced plunger to engage the center portion 
of the blank. and depress the blank support to 
abut the blank against an annular support there 
for encircling the yielding support. To secure 
continuous operation and increase production of 
the closure caps, there are provided a plurality 
of the blank supports and reciprocatory die mem 
bers mounted around the periphery of a contin 
uously rotating circular table. The reciprocatory 
die members are actuated toward and away from 
the blank supports by a pair of cams fixedly 
mounted at the center of the table and con 
centric of each other, the outer cam actuating 

means whereby the blanks have Sealing pads a S 
sembled therein prior to the formation of the 
closure caps. Means are provided to actuate the 
yielding supports to remove the formed closure 
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caps from the annular supports and position said 
closure caps relative to means to discharge the 
closure caps from the table. 

In the drawings accompanying and forming a 
part of this application, Figure 1 is a composite 
view partly in section of yielding and annular 
supports for a blank and a reciprocating die mem 
ber, as disclosed in my co-pending application 
Serial No. 165,889. f A. 

Figure 2 is a cross sectional view taken on the 
--line 2-2 of Figure 1 looking in the direction of 
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the die members toward the blank supports and 
the inner can actuating the die members from - 
the blank supports. The blanks are fed to the 

the arrows. 
Figure 3 is a composite view partly in section 

of the yielding and annular supports and recip 
rocatory die member showing mechanical changes 
in the structure thereof to facilitate the manu 
facture of the same. w 

Figure 4 is a vertical section of the rotating 
table carrying the blank supports and reciproca 
tory die members and the disk for feeding blanks 
to the supports, and showing the driving con 
nection of said table and disk. 

Figure 5 is a plan view, on an enlarged scale, 
yielding supports on the table by a continuously 55 of Figure 4, showing in cross sections taken on 



2 
different horizontal planes, the structure of car 
riers for the die members. 

Figure 6 is a plan view of the rotating table 
and blank feeding disk with the die. members, 
carriers and actuating cams therefor removed to 
show. the slidable recessed members and the po 
sitions thereof relative to blank supports, and 
the manner of discharging formed receptacle 
caps from the table. 

Figure 7 is a fragmentary vertical view in sec 
tion of the rotating table showing a position of 
the die members intermediate the positions there 
of shown in Figure 4, in which position the spring 
influenced plunger engages a blank on the yield 
ing support prior to the abutting of the blank 
with the annular support and the engagement 
of the die with the marginal portion of the blank. 

Figure 8 is a fragmentary plan view of the 
means for assembling sealing, pads in the blank, 
the blank feeding disk and means for transfer 
ring the blanks having sealing pads therein from 
the pad assembling means to the feeding disk. 

Figure 9 is a sectional view of a blank having 
a Sealing pad assembled therein. 

Figure 10 is a side view of a closure cap formed 
by the die embodying the present invention and 
partly broken away to show a sealing pad assemi 
bled therein. 

Figure 11 is a fragmentary view in section of 
a portion of the die for forming an inwardly ex-. 
tending straight protuberance. 

Figure 12 is a fragmentary sectional view in 
CrOSS Section of a portion of the die for forming 
an outwardly extending arcuate protuberance. 
The closure caps are formed by the means con 

stituting the embodiment of this invention from 
Cup shaped blanks having a bottom portion b of 
slightly convex form at the exterior and a flange 
or skirt portion f extending from the bottom 
portion in an arcuate direction and having the 
free marginal portion extending in a straight 
vertical plane, as shown in Figure 9. 

Sealing pads or disks P of cork or other suit 
able resilient material may be assembled in the 
blanks before the forming of closure caps by as 
Sembling apparatus of the usual type, as illus 
trated in my Patent No. 2,113,592, issued April 
12, 1938, the discharge portion of the pressure 
applying table of said apparatus being shown at 
3 in Figure 8. 
The blanks are formed into closure caps by 

crimping or corrugating the straight marginal 
portion of the skirt f to form alternate series of 
outwardly extending arcuate protuberances a 
and inwardly extending straight protuberances 
p, both protuberances a and p extending at an 
angle inwardly from the original vertical posi 
tion of the straight marginal portion of the skirt 
f of the closure cap blank, as clearly shown in 
Figure 10, to cause the arcuate portion of the 
flange for the sealing pad P to intimately em 
brace the mouth of the receptacle. The inwardly 
extending straight protuberances p constitute 
lips to be engaged over and below an annular 
bead around the receptacle mouth, and the out 
Wardly extending protuberances being adapted 
for the engagement of means to forcibly engage 
the inwardly extending straight protuberances 
Over the receptacle bead to firmly draw the seal 
ing pad to the mouth of and lock the closure 
cap onto the receptacle. The outwardly extend 
ing protuberances a are also adapted for the ap 
plication of an implement to remove the closure 
cap from a receptacle. . 

Figures 1 and 2 disclose the means illustrated 
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in my copending application Serial No. 165,889 
for forming the protuberances a and p and com 
prising a support for the blank consisting of a 
circular member 4 having a concave face at one 
end of a curvature corresponding to the exterior 
of the bottom b of the blank to centrally support 
the blank. The opposite end of the supporting 
member 4 is arranged with an annular laterally 
extending flange 5, and a recess 6 extended 
into the member 4 from the flanged end thereof 
for a purpose to be hereinafter described. The 
member 4 is slidably mounted in an annular 
member 7 having the end portion thereof ad 
jacent the concave face of the member 4 ta 
pered inwardly at the outer side, as at 8, and the 
bore at said end of the annular member 1 pro 
Vided with an annular enlargement of arcuate 
form in cross section conforming substantially 
to the curvature of the juncture of the bottom 
portion b with the skirt f of the closure cap blank 
and constituting a continuation of the concave 
face of the member 4, as at 9, to support the 
bottom b and the juncture between said bottom 
and flange f of the closure cap blank. The an 
nular member 7 is fixedly supported in a hollow 
block 20 mounted on a supporting surface S, such 
as a conveyer to be hereinafter described, and 
said block having an inwardly extending annu 
lar shoulder 2 adapted to engage and support 
the annular member 7 at the end opposite the 
tapered end. The shoulder 2 is spaced from 
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the upper end of the block a distance less than 
the length of the member 7 to position the ta 
pered end of said member above the upper end 
of the block 20. The blank supporting member 

is of a diameter slightly less than and ex 
tends through the opening in the shoulder 2 
With the flange 5 positioned below the shoulder 
2 to limit the movement of the member 4 out 
wardly from the annular member f7 and block 
20. The length of the blank supporting member 
f will position the concave end thereof substan 
tially even with the edge of the tapered end of 
the annular member. T when the flange 5 abuts 
the shoulder 2, as shown in Figure 1, and the 
blank supporting member 4 is yieldingly urged 
to and maintained in this position by a spiral 
Spring 22 having one end portion engaged in a 
retaining member 23 mounted on the supporting 
Surface S within the block 20 and the opposite 
end portion of the spring engaging in the recess 
f6 of the blank supporting member 4. The 
Spring retaining member 23 is adapted to be en 
gaged by the flanged end 5 of the blank sup 
porting member f4 by the movement thereof 
against the force of the spring 22, and said mem 
ber 23 is of a length to limit the movement of the 
blank. Supporting member and position the con 
cave face thereof in line with the arcuate face 9 
at the tapered end of the annular member 7 
When the flanged end f 5 abuts the member 23. 
A receptacle closure cap blank positioned on 

the concave end face of the supporting member 
, as shown in Figure 1, is engaged with the ar 
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cuate face 9 of the annular member f7, and the 
protuberances a and p are formed on the mar 
ginal straight portion of the (flange f of the blank 
While the blank is held against movement. This . 
is accomplished by means reciprocatory toward 
and away from the closure cap blank Supporting 
member 4 and including die mechanism com 
prising a tubular head 24 internally screw 
threaded at one end thereof whereby it is re 
leasably and adjustably engaged on an enlarged 
end 25 of an externally Screw threaded tubular 
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supporting stud 26 loosely engaged in an opening. 
in an arm 27 fixed to and extended laterally from 
a suitable slide, not shown in Figure 1 but de 
Scribed hereinafter in connection with Figures 
4 to 7, inclusive. The stud 26 is releasably and 
adjustably retained in the opening of the arm 
27 by nuts threaded onto the stud at opposite 
faces of the arm, as shown at 28. The tubular 
head member 24 is secured in adjusted position 
on the enlarged end 25 of the stud 26 by a re 
taining nut screw threaded onto said end to abut 
the tubular member 24, as at 29. 
The tubular head 24 is mounted in vertical 

alinement with the blank Supporting members 
4, , and the reciprocation of said head by the 

O 

5 
arm 27 toward the supporting members will move 
the blank on the member 4 into engagement 
with the arcuate face 9 of the annular member 
7 against the force of the spring 22. This is ac 

complished by a plunger having an end portion 
30 of reduced diameter slidably mounted in the 
bore of the tubular stud 26 and a portion 3 of 
increased diameter at the opposite end of the 
plunger arranged with a disk like head 32 at the 
Outer end of the portion 3 having an Outer Con 
vex face complementary to the concave face of 
the supporting member 4. The plunger is re 
tained in the stud 26 by a pin fixed in and ex 
tending laterally from a portion of the plunger 
portion 30 projecting above the upper end of the 

20 

3 
arcuate shaped grooves 36 and alternate series 
of ridges having a straight or flat vertex, as 
shown at 3 in Figure 2. The corrugations 36, 
37 in the shoulder 35 constitute the outer wall of 
the corrugated recess in the head 24. The inner 
wall of said corrugated recess is formed by an 
annular series of corrugations or Serrations in 
the outer face of an annular flange 38 extend 
ing laterally from an end of a tubular member 
39 externally screw threaded for releasable en 
gagement with screw threads on the interior wall, 
of a sleeve. 40 engaged in the tubular head 24 
and supported therein by the lower end of the 
sleeve abutting the shoulder 35 of the head 24. 
The corrugated flange 38 is juxtaposed to the end 
of the sleeve 40 and the corrugations thereof po 
sitioned in opposed spaced relation to the cor 
rugations 36, 37, by the upper end of the sleeve 
40 engaging the enlarged end portion 25 of the 
stud 26 and the opposite end of the sleeve abut 
ting the shoulder 35 by screwing the tubular 
head 24 onto the enlarged end portion 25 of the 
stud 26. The tubular member 39 is arranged 

... with openings 4 for the application of a pin 
25 

30 
stud 26, and said pin engaging the upper end of . 
the stud, as shown at 33 in Figure 1. The plung 
er is normally positioned with the head 32 pro 
jecting from the tubular head 24 by a Spring 
34 coiled around the plunger portion 30 and 
compressed between the enlarged portion 25 of 
the stud 26 and the plunger portion 3?. Thie 
movement of the plunger head 32 from the tubu 
lar head 24 is limited by the pin 33 engaging the 
stud 26. By the movement of the plunger care 
rying head 24 toward the blank supporting mem 
bers (4, 7, the plunger head 32 will first en 
gage in the blank positioned on the Supporting f 
member 4 and clamp the blank to said support 
ing member. By the continued movement of 
the tubular head 24 toward the blank support 
ing members 4, 7, the force of the spring 34 
will move the blank with its supporting member 
f4 against the force of the spring 22 until the 
flanged end 5 of the supporting member 14 
abuts the spring retaining member 23 when the 
arcuate base portion of the flangef of the closure. 
cap blank will engage the arcuate face 9 of the 
annular supporting member f. 
By the continued movement of the tubular 

head 24 relative to the closure cap blank sup 
porting members and while the blank is held 

wrench to facilitate the mounting of the member 
39 in the sleeve 40 with the flange 38 abutting 
the end of the sleeve. The bore of the tubular 
member 39 serves to guide the portion 3 of the 
plunger in its movements in the head 24 and pre 
vents canting of the plunger. The corrugations 
in the fiange 38 of the tubular member 39 com 
prise alternate series of arcuate shaped ridges 

against horizontal and vertical displacement on . . 
the supporting members by the plunger head 32, 
the straight marginal portion of the flange f of 
the closure cap blank extending from the arcu 
ate face 9 of the member 7 is crimped to simul 
taneously form the protuberances a and p. This 

60 

crimping or corrugating operation is effected by 
a die arranged in the free end of tine tubular 
head 24 concentrically of the plunger and shown 
in the form of an annular corrugated recess ex 
tending in a plane parallel of the longitudirial 
axis of the head. This corrugated recess is 
formed by an annular series of corrugations Or 
serrations arranged in the lateral face of an an 
nular shoulder 35 integrai with and projecting 
from the inner wall of the tubular head 24 ad 
jacent the free end thereof. The corrugations 
in the shoulder 35 comprise alternate series of 
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42 positioned in opposed spaced relation to the . 
arcuate grooves 36 of the corrugations in the 
shoulder 35 of the head 24, and alternate series 
of grooves 43 positioned in opposed spaced rela 
tion to the ridges 37 of the corrugations in the 
shoulder 35 and having a straight or flat vertex, 
whereby a corrugated or uniform sinuous recess 
is formed between the portions 36, 37 of the cor 
rugations in the shoulder. 35 of the head 24 and 
the portions 42, 43 of the corrugations in the 
flange 38 of the tubular member 39, as shown in 
Figure, 2. ' 
To facilitate the engagement of the corrugated 

recess in the head 24 with the straight marginal 
portion of the flange f of the blank held against 
the concave face of the supporting member 4 
and arcuate face 9 by the plunger head 32, the 
outer end of the head 24 is arranged with a 
mouth portion consisting of an annular bevelled 
edge 44 extending from the outer end of the 
head to a vertical annular wall portion 45 and 
a tapered or conical portion 46 extending from 
said vertical wall portion and constituting the 
bottom wall of the shoulder 35 of the head 24. 
The bevelled edge 44 is adapted to engage the 
tapered portion 8 of the annular member 7 and 
guide the head 24 centrally of the annular mem 
ber 7. The vertical wall portion 45 of the head 
24 will engage the outer vertical Wall of the an 
nular member f7 and maintain the head 24 and 
the corrugated die recess thereof in alinement 
with the straight marginal portion of the flange 
f of the closure cap blank and the Support 4, 
therefor. 

Figure 3 shows a modified form of closure cap 
support and die member embodying improve 
ments in manufacture without changing the 
function of the parts and the shape of the die 
shown in Figures 1 and 2. The blank support 
and die member illustrated in Figure 3 is shown 
in Figures 4 to 7, inclusiye, in conjunction with 
apparatus for continuously forming closure caps 
and thereby increase priuction of the same. It 

  



4. 
should be understood that the structure shown in 
Figures 1 and 2 can be used with the structure 
shown in Figures 4 to 7, inclusive. 
In Figure 3, there is shown a slidable support 

for the blank corresponding to the member 4 
of Figure 1 and similar in structure having the 
circular body 4 and flange 5, and a stem 47 
extending from the flanged end of the body to 
slidably support said end in a bearing sleeve 48. 
The annular support for the blank is also the 
same as that shown at 7, 8 and 9 in Figure 1, 
with the body 7 having a laterally extending 
flange 49 to facilitate the securing of the annu 
lar member in a carrier thereof shown in Figures 
4 to 7, inclusive. The die member shown in Fig 
lure 3 comprises a tubular member 50 having an 
enlarged bore at the die end, as at 5, arranged 
with screw threads for the releasable mounting 
of the tubular die portion 38, 39, 42, 43, as at 
52. The other die portion 35 of the Figures 1 
and 2 structure is in the form of an annular 
member 53 having the corrugations 36, 3 ar, a 
bevelled face below said corrugations, as at 9 
in Figure 11, and clamped to the end of the en 
larged bore portion 5 in opposed spaced relation 
to the corrugations 42, 43 of the member 38, 39 
by a collar having an enlarged portion 54 in 
ternally screw threaded for removable engage 
ment with screw threads on the exterior of the 
end portion of the -tubular member 50 arranged 
with the enlarged bore 5, as at 55. An inter 
mediate portion of the collar is arranged with 
an annular seat for the mounting of the annular 
die member 53 in abutting relation with the end 
edge of the tubular member 50, as at 56, and the 
end of the collar opposite the enlarged portion 
54 is arranged with the bevelled edge 44, vertical 
wall portion 45 and tapered or conical portion 
46, in the same manner and for the Same pur 
poses as the free end of the head 24 of the Fig 
ure 1 structure. The beveled face 9 of the 
member 53 is a continuntion of the conical por 
tion 46. The collar 54 is retained in position by 
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35 

O 

a locking nut 5 screw threaded on the tubular 
member 50, both the collar 54 and locking nut 
57 being arranged with spaced holes for the ap 
plication of a pin wrench, as shown at 58 in 
Figures 4 and 7. The use of the annular die 
member 53 will reduce the cost of the die head, 
as in the structure of Figure , the entire head 
24 has to be of tool steel, whereas in the Figure 

45 

50 - 

3 structure, only the annular member 53 is of 
tool steel. The tubular member 50 is directly 
mounted on the slide arm 27 by being engaged " 
in an opening in said arm and retained in Said 
opening by nuts screw threaded on the member 
50 at the opposite faces of the arm, as at 58. 
The nuts 58 are also arranged with spaced holes 
for the engagement of a pin wrench, which are 
similar to the holes 58 in the collar 54 and nut 
57. To facilitate adjusting and retaining of the 
tubular member 50 in the arm 2, the tubular 
member is arranged with a recess 59 in the side 
thereof for the engagement of a set Screw 
mounted in the end of the arm, at as 60. The 
blank retaining plunger has the reduced portion 
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30 and the portion 3 of increased diameter, but 
the portion 3 is not arranged with a head 32. 
The portion 30 is slidable in an end portion of 
the bore of the tubular member 50 of reduced di 
ameter, as at 6, and the portion 3 is slidable 
in the die member 39. The plunger portion 3 
is yieldingly urged beyond the collar portion 44 
by the spring 34 coiled around the plunger por 
tion 30 in the bore portion 5 of the member 50 

70 
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and compressed between the shoulder formed at 
the juncture between the b6re portions 5 and 
6, and the plunger portion 3. The plunger is 
retained in the member 50 by nuts and a washer 
engaged on a screw threaded section of the por 
tion 30 projecting beyond the member 50, as 
at 62, and to facilitate the adjustment of the 
plunger portion 3 relative to the collar portion 
44, the end of the plunger projecting from the 
retaining nuts is arranged for the application 
of a Suitable tool, as shown at 63. 
To continuously form the closure caps, a plu 

rality of the blank support and die member of 
the structure shown in either Figure 1 or Figure 
3, are mounted on a continuously travelling con 
veyor in the form of a circular table comprising 
a circular member 64 having a center hub por 
tion 65 extending from the opposite faces there 
of and a ridgeportion 66 extending from a face 
and around the periphery thereof and arranged 
with gear teeth 67 around the peripheral edge. 
An annular member 68 having a series of annu 
lar ribs 69 extending from a face thereof, a pair 
of said ribs being at the periphery and a rib 
at the Opening to encircle the hub 65, is mounted 
on the member 64 with the ribs abutting the 
face of the member 64 opposite the face arranged 
with the ridge 66 and secured to said member 
64 by. bolts, as shown at 70 in Figure 4. A ring 
member having a series of equidistantly 
Spaced Openings arranged with a shoulder for 
the engagement of the shoulders 49 of the an 
nular blank supports 7, as at T2 in Figure 3, 
is secured to the annular member 68 by bolts 
73, as shown in Figure 4, with the blank sup 
ports in alinement with the space between 
the pair of peripheral ribs 69 of member 68 and 
the ridge portion 66 of member 64. The diam 
eters of the openings in the ring member 7 and 
the flange 49 of the supports 7 are greater than 
the Space between the pair of peripheral ribs 
69, SO that the supports T are secured between 
the shoulders 72 and member 68, as shown in 
Figure 3. The pair of peripheral ribs 69 may be 
in the form of equidistantly spaced bosses, as 
indicated in Figure 3. The ridge 66 of the mem 
ber 64 is arranged with equidistantly spaced re 
cesses in the level face of said member in vertical 
alinement with the blank supports T for the 
mounting of the bearing sleeves 48, as shown 
in Figures 3, 4 and 7. The bearing sleeves 48 
will project into the space between the peripheral 
ribs or bosses 69 and act as a centering support 
for a spiral spring 74 compressed between the 
flanges 5 of the blank supports f4 and the mem 
ber 64 to yieldingly urge flanges 5 against the 
blank supports 7 and position the concave faces 
of the blank supports 4 above the arcuate faces 
9 of the blank supports iT, as shown in Figure 3. 
The composite table comprising members 64, 

68 and T is rotatably supported on a shaft 75. 
having one end of reduced diameter and screw 
threaded, as indicated at 76. The shaft 5 is 
Supported at the opposite ends by fixing the re 
duced end 6 in a boss 77 of a table 78 by means 
of a Washer and nut engaged on the screw 
threaded end of the shaft, as shown at 79, with 
the washer abutting the boss 77 and the shoul 
der of the shaft formed by the reduced end 
abutting the face of the table 78, and by a pin 
engaged in the boss and reduced end of the 
shaft, as at 80 in Figure 4. The opposite end of 
the shaft 75 is engaged in a boss of a spider 
plate 8 supported in spaced relation to the . 
table 8 by pillars 82 fixed at one end in sockets 
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at ends of the spider plate by pins, as at 83, and 
the Opposite ends being reduced and retained in 
bosses of the table by a Washer and nut en 
gaged on the reduced end, as at 84. The table 
64, 68, 7 f is antifrictionally supported on the 
table 78 by ball bearings enclosed in a cup 
shaped member fixed to the table, as at 85. 
The table 78 is supported in elevated position by 
standards 86 fixed to the corners of the table. 
The table 64, 68, T is continuously rotated 

from a source of power, Such as an electric mo 
tor, not shown, by a belt 8 engaged around a 
pulley on the motor shaft, not shown, and a 
pulley 88 fixed on a horizontal shaft 89 rotat 
ably mounted in bearings 90 mounted on an 
extension of the spider plate, as at 9 in Figures 
4 and 5. A vertical shaft 92 is rotatably sup 
ported at opposite ends in a boss 93 in the spider 
extension 9 and a boss 94 in the table 78, and 
driven from the horizontal shaft 89 by a bevel 

S 
f 18 to actuate the die carrying members 50 to 
Ward the blank supports f4, 17 and positioned 
relative to, the low portion f of the cam edge 
of member 08, so that there will be no inter 
ference with the actuation of the die. carrying 
members toward the blank supports. The cam 

t edges of both members 08 and 3 are gradu 

5 

ated from the high to the low portions to pro 
gressively actuate the die carrying members to 
first to engage the plunger portions 3 with the 
blanks on the supports 14, then depress the 
blanks and supports 4 to abut the arcuate por 
tions of the flanges f of the blanks with the 
arcuate faces 9 of the annular blank supports 

l, and then engage the dies 38, 53 with the 
straight portions of the flanges f of the blanks. 
The cup shaped member of and disk 03 are 
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pinion 95 fixed on the horizontal shaft 89 and 
meshing with a bevel gear 96 fixed on an end of 
the vertical shaft 92 projecting from the spider 
extension 9. The vertical shaft 92 is opera 
tively connected to the table 64, 68, 7 through 
a pinion 97 fixed to the shaft by a pin 98 and 
meshing With the gear teeth 6 of the table 
member 64. 
The tubular die carrying members 50 are 

mounted in vertical alinement with the blank 
supports f4, 7 by the arms 2 of slides 99 slid 
ably mounted in slideways 00 arranged on the 
annular side wall of a cup shaped member Ol 
having an opening in the botton to encircle the 
shaft 75, as at 02. A plate 03 having a hub 
loosely engaging the shaft 75 is mounted on the 
open end of the member of and fixed thereto 
by bolts 03' as shown in Figure 4. The slides 
are retained in the slideways 00 by gibs 100' 
fixed to the member 0, and said slides are ar 
ranged with a pair of cam engaging rollers 4, 
05, rollers 04 being rotatably mounted on studs 

fixed in bosses of the slides intermediate the 
ends thereof, as at 06, and rollers fo5 rotat 
ably mounted in bifurcations 07 at the upper 
ends of the slides. The rollers 04 are arranged 
to engage a can arranged on the edge of a cup 
shaped member 08 arranged with a hub O9 
fixed on the shaft 75 by a pin ?o and key-way 

0'. The cam of member 108 is arranged with 
a low portion f and a high portion 2 to raise 
the dies 53, 38 and plunger portions 3 in spaced 
relation to the blank supports 4, 7 and permit 
postioning of blanks on the supports 14, as shown 
in Figure 3 and the left hand portion of Fig 
lure 4. The rollers 5 are adapted to engage 
a cam arranged on the edge of a cup shaped 
member 3 of greater diameter than the diame 
ter of the cam member 08 having a hub engaged 
on the shaft 75 between the hub of plate O3 and 
the boss of the Spider plate 8, as at 4, and 
supported from the Spider plate by bolts 5 
passed through bosses 6 arranged in the plate 
8 and Screw threaded into the bottom of the 
member 3, the boSSes 6 spacing the cam 
member 3 from the Spider plate 8. The cam 
edge of member 13 faces the cam edge of mem 
ber 08 to engage the rollers 05 and actuate 
the die carrying members 50 toward the blank 
supports 14, 17. The cam edge of member 3 : 
has a w portion positioned relative to 
the high portion 2 of the cam edge of mem 
ber 108 to permit actuating of the die carrying 
members 50 from the blank supports 4, 1 by 
the high portion 2, and has a high portion 
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arranged with equidistantly spaced cut-away 
portions at the slideways 00, as at 59, to per 
mit movement of the rollers. 104, 05. 
The movement of the dies 38, 53 toward the 

blanks on the supports 4, 7 will engage the 
conical faces 46 of the collar portions 54 with 
the straight edge portions of the flanges f of the 
blanks which engagement will bend and guide 
the flanges f relative to the corrugations 36, 37 
and 42, 43 to form the protuberances a and p 
inclining toward the centers of the blanks by 
the continued downward movement of the mem 
bers 50. The protuberances p are bent to a 
greater extent than the protuberances a, as the 
portions of the bevelled walls 46, 9 forming 
the bottom walls of the ridge portions 37 extend 
further toward the center of the members 50, as 
shown in Figure 11. The angle of the bevelled 
wall portions 46, 19 will determine the force 
With which the straight portions of the pro 
tuberances p will grip the beads of the receptacle 
mouths, the protuberance a being the tension 
ing or compression means for the protuberances 
p to retain the closure caps on the receptacles. 
The protuberances a are only slightly curved 
inWardly by the bevelled wall 46, as said pro 
tuberances are formed by the grooves 36 having 
radii slightly less than the radii of the flanges 
f, as shown in Figure 12, and therefore, the in 
ward curvature of the protuberances a is chiefly 
caused by the bending in of the protuberances p 
by the portions of the bevelled walls 46, 9 form 
ing the bottoms of the ridges 37. 
The blanks are positioned on the supports f4 

when the die carrying members 50 are actuated 
in Spaced relation to the supports 14, as shown 

s' at the left hand side of Figure 4, by a continu 
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ously rotating disk 20 having an elongated hub 
2 extending from one face of the disk and fix 

edly engaged on the shaft 92 by the pin 98 and 
a pin. 22. The free end portion of the hub 2 
is reduced in diameter for engagement within the 
hub of pinion. 97, as shown at f 23 in Figure 4 
The diameter of the disk 20 is such to position 
the periphery of the disk adjacent to the periph 
ery of the table member 7 and the hub 2 is 
of a length to position the upper surface of the 
disk even with the horizontal face of the mem 
ber 7. The die carrying members 50 are actu 
ated from the supports 4 in the path of travel 
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of the table 64, 68, 7 where the peripheries of 
the table member 7 and disk 20 are adjacent 
to each other by positioning the high portion 2 
of the can member 08 in line with and between 
the shafts 75 and 92. To position the blanks 
onto the Supports 4, the disk 20 is arranged 
with a peripheral thin platform in the form of 
an annular plate 23 fixed in a peripheral groove 

  



6 
in the upper surface of the disk 20, as at 24 in 
Figure 4. The peripheral portion of the plate 
23' will extend partly over the supports f4. 
The blanks are fed onto a peripheral portion 

of the plate 23’ diametrically opposite the pe. 
ripheral portion extending over the supports 4 
by an endless conveyer belt 25 supported by a 
pulley 26 rotatably mounted on an end portion 
of the table 78 adjacent to the disk 20 and a 
pulley 27 rotatably mounted adjacent the dis 
charge portion 3 of the pressure applying table 
of a sealing pad assembling apparatus, either of 
said pulleys being driven by suitable means. The 
pulleys are mounted to position the upper stretch 
of the conveyer belt in the planes of the annular li 
plate 23' and blank supporting shelf 28 of the 
pressure applying table, so that the blanks hav 
ing sealing pads assembled therein are discharged 
from the shelf 28 onto the conveyer belt 25 and 
removed from the belt onto the plate 23. The 
assembled blanks are discharged from the shelf 
28 onto the conveyer belt 25 by an abutment 
29 mounted at one end with the opposite end 
projecting over the shelf 28 at the point of 
travel of the pressure applying table where the . 
pressure applying plungers 30 have been raised 
from the blanks by a cam rail f3. The con 
veyer belt is propelled in a direction from the 
Sealing pad assembling apparatus to the annular 
plate 23, as indicated by the arrow in Figure 8, 
and during the travel of the assembled blanks 
on the conveyer belt, said blanks are imaintained 
on the belt by guide rails 32 extending along 
the margins of the belt on the upper surface of 
the upper stretch thereof with the abutment 29 
extending as a continuation of the inner guide 
rail. The end of the outer guide rail adjacent 
the shelf 28 extends in an arcuate direction con 
forming to the periphery of the shelf to main 
tain the assembled blanks on the shelf when they 
engage the abutment 29, as at 33 in Figure 8, 
and the opposite ends of both guide plates extend 
obliquely from the conveyer belt to the peripheral 
portion of the annular plate 23' to direct the 
assembled blanks onto said plate, as at 34. The 
‘assembled blanks deposited on the rotating plate 
23' are guided around the periphery thereof in 
a single row by an arcuate member 35 of chan 
neled shape in Cross-section mounted in inverted 
position over the path of travel of the peripheral 
portion of plate 23' extending from the oblique 
portions 34 pf...the guide rails 32 to the portion 
of the plate 23 positioned over the supports 4. 
The member 35 is supported in position by a 
bracket 36 fixed to the top of table 78, as shown 
in Figure 6. The channel of the member 35 has 
the Outer wall cut-away at the portion above 
the seats 4, as at 37 in Figure 4, and the op 
posite inner wall cut-away, as at 38 in Figure 6, 
for the pivotal mounting of an arm 39 having 
at the free end an arcuate cdge corresponding to 
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the curvature of the table member 7 f, as at 40. 
The arm 39 is pivoted to the bottom portion of 
the member 35 by a headed pin loosely engaged 
in the member 35 and screw. threaded in the 
arm, as at 4 in Figure 4. The arm is yieldingly 
urged into engagement with the assembled blanks 
on the plate 23' by a spring 42 fixed at the op 
posite ends to the exterior of member 35 and 
an intermediate portion of arm 39, as shown in 
Figures 4 and 6. 
To properly position and maintain the blanks 

On the Supports f4 during the travel of the blanks 
on the rotating table 64, 68, 7 from the annu 
lar plate 23 to the point in the travel of said 
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bers 43 radially of the table 64, 68, 7. 
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table where the die carrying members 50 are ac 
tuated toward the supports 4 to engage the 
plunger portions 3 with the sealing pads P in 
or the bottom portions b of the blanks and sub 
sequently engage the dies 38, 53 with the flanges 
f of the blanks, there is provided a plurality of 
slidable members 43 equal in number to the 
number of supports 4 and having at one end an 
arcuate recess 44 corresponding to the curva 
ture of the blank flanges f and ears f45 extend 
ing laterally from opposite sides of the recesses, 
as shown in Figure 6. The members 43 are slid 
able on the table member 7 in guideways formed 
by triangular plates 46 having the base of arcu 
ate shape and fixed to the table member 7 by 
Screws 4. The triangular plates f46 are spaced 
from each other a distance slightly greater than 
the width of the slidable members 43 and shape 
of the plates 46 will slidably mount the mem 

The 
members 43 are retained in the slideways or 
guideways formed by the plates 46 by an annu 
lar plate 48 engaged on the plates 46 in super 
posed relation to the slidable members 43 and 
to encircle the shaft 75. The upper face of the 
annular plate 48 is arranged with a radial series 
of elongated recesses 49 extending centrally of 
the slidable members 43 for the purpose of 
mounting springs 50-fixed at one end to posts 
5 mounted in the slidable members 43 and 

the Opposite ends being fixed to posts 52 mount 
ed in the recesses 49. The posts 5 are ex 
tended into the recesses 49 through slots if 53 in 
the bottom of the recesses 49. which slots will 
permit sliding movement of the members 43 and 
limit said movement by the ends of the slots 
abutting the posts f5. The springs 50 will 
yieldingly urge the members 43 toward the shaft 
75 and said members are positively actuated to 
ward the supports f4 by a cam face arranged on 
the periphery of a disk 54 having a hub fixedly 
mounted on the shaft 75, as at 55. The cam 
disk 54 is adapted to engage rollers rotatably 
mounted on pins fixed to the under surface of 
the slidable members 43 at the inner ends there 
of, as at 56. The high point in the cam disk 
54 extends centrally of and in opposed relation 

to the portion in the path of travel of the table 
64, 68, 7 where the blank feeding plate 23' ex 
tends over the periphery of said table, so that 
the slidable members' 43 are actuated against 
the force of the springs 50 to position the arcu 
ate recesses 44 juxtaposed to the supports 4 to 
engage and position the blanks being delivered 
by the rotating disk 20, 23' and arm 39 onto 
the Supports 4, as shown in Figure 6. The arcu 
ate path of travel of the supports f4 in an anti 
clockwise direction and the blanks in a clockwise 
direction in the guide member 35, as indicated 
by the arrows in Figure 6, will permit the engage 
ment of the blanks on the supports 4 within the 
recesses 44 under the influence of arm. 39. The 
ears 45 will guide the blanks onto the supports 
4 and prevent the forward movement of the fol 
lowing blank on the plate 23 until the succeed 
ing Support 4 and its accompanying member 43 
is positioned relative to said following blank, as 
shown in Figure 6. The blanks are retained on 
the supports f4 by the members. 43 and the ar 
cuate edge 40 of arm 39 until the blanks are 
clamped to the supports f4 by the plungers 30, 
3, as shown in Figure 7. The cam face is ar 
ranged on the disk 54, so that the recesses 44 
are engaged with the blank flanges f while the 
blank bottoms b are impinged against the sup 
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ports f4 by the plungers 30, 3, and the recessed 
ends of the members 43 are progressively with 
drawn from the blank flanges f by the springs 
50 during the downward movement of the dies 

38, 53 into engagement with the blank flanges 
f, as shown it. the bottom section of the table 
64, 68, 7 in Figure 6. The members 43 are 
fully withdrawn from the blanks and supports 
during the crimping operation of the dies 38, 53, 
as shown in the right hand sections of Figures 
4 and 6. The inner edge of the table member 7 
is Serrated by arcuate recesses, as shown in dot 

7 
the supports 4 by the plungers 30, 3 under the 
force of the springs 34, and the closure caps are 
lifted from the arcuate faces f9 of the annular 
supporting members and positioned level with 
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ted lines at 67 in Figure 6, to accommodate the - 
movement of the rollers 56. 
The retaining plate 48 for the slidable mem 

bers 43 is secured to the table member 7 by 
the screws 47 for the securing of the guideway 
plates 46 with the heads of the screws counter 
sunk in the retaining pate 48, as shown at the 
right side of Figure 4. . 
The slideway member 10 is supported by the 

retaining plate 48 and secured thereto by bolts . 
f5 engaged in the bottom of the member of 
and Screw threaded in the plate 48, as shown in 
Figures 4 and 7. By this arrangement of parts, . 
the table 64, 68, , members 43, plates 46, 48, 
members 0, 103, slides 99 and die carrying 
members 50 are rotatable as a unit about the 
shaft 75. 
The hub of the cam disk 54 is elongated from 

the upper face thereof with a shoulder adjacent 
the disk 54 for the supporting engagement of 
the center portion of the retaining plate 48, as 
at 58, and the upper end of the hub acts as a 
bearing for the opening O2 of the slideway mem 
ber 0, as shown in Figure 7. 
The cams 08, 3 and 54 are arranged and 

the Speed of rotation of the table 64, 68, is reg 
ulated; so that the protuberances a and p are 
formed on the blank flanges f when the supports 
4 are positioned diametrically opposite the po 

sition thereof for receiving blanks from the feed 
ing disk 20, 23, as shown in Figure 6. After 
the protuberances are shaped to form closure 
caps C from the blanks, the die carrying mem 
bers 50 are actuated from the supports 4 by 
the cam 08 with the slidable members 43 being 
retained in withdrawn or receded position by the 
Springs 50, and when the plunger portions 3 are 
free of the crimped skirts of the closure caps, the 
closure caps are removed from the supports f4 by 
a pointed abutment 60 forming a side wall of an 
inverted channel member 6 mounted on the 
table 78 by a bracket f62 to extend over a pe 
ripheral portion of the table 64, 68, Ti and a re 
volving discharge disk, partially shown at 63. 
The side wall of the channel member 6 oppo 
site the side wall having the abutment 60 is 
extended beyond the abutment and across a pe. 
ripheral portion of the table member 7, as at 
6, to maintain the closure caps C on the sup 
ports 4 after the plunger heads 3 are removed 
from the caps and prior to the engagement of 

the face of table member 7 by the supports f4 
under the influence of the springs 74. To posi 
tively assure the positioning of the closure caps 
level with the face of the table member 7, the 
supports 4 are actuated in an upward direction 
by a cam rail 65 mounted on the table 78 below 
and in vertical alinement with the path of travel 
of the stems 47 of the supports f4 to engage balls 
66 mounted in the free ends of said stems, as 
shown in Figure 4. It is only necessary to have 
the cam rail 65 extend along the path of travel 
of the table 64, 68, Ti subsequently to the form 
ing of the closure caps with the high portion 
thereof extending along, the path of travel of 
aid table where the plungers 30, 3 are removed 
rom the closure caps and the springs 4 are ac 
tuating the supports 4 in an upward direction. 
The disk 63 for discharging closure caps from 

the apparatus may be actuated from the table 
64,68, Tf or by other suitable means, and said 
disk may be adapted to deliver the closure caps 
to a conveyer traveling to a machine for apply 
ing the closure caps to receptacles, or to a suit 
able depository, or to apparatus for assembling 
sealing pads in the closure caps should the blanks 
be without Sealing pads, as shown in Figure 1. 

It should be understood that the parts dis 
: closed for forming the closure caps C would not 
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be changed if it is desirable to form the closure 
caps without the sealing pads Passembled in the 
blanks. The only change that it is necessary to 
make in this event, is that the conveyer belt 25 
would travel from a source of supply of the blanks 
instead of traveling from the sealing pad assem 
bling apparatus 3. 

Having thus described my invention, I claim: 
1. In apparatus for making receptacle clo 

Sure caps from a cup shaped blank having a 
skirt connected to the bottom by an arcuate 
portion, a support for the blank comprising a 
fixedly mounted annular member having an 
arcuate face to support, the arcuate portion of 
the blank and a member slidable in the annular 
member, and having a face to support the bottom 
of the blank, a head reciprocatory toward and 
away from the support and arranged with a die 
to engage the marginal portion of the blank on 
the support and form a circumferential series of inwardly and outwardly, extending protuberances 
therein during the reciprocation of the head 
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the caps by the abutment f60. The table 64, 68, 
is rotated in an anti-clockwise direction and 

the disk f63 is rotated in a clockwise direction, 
as indicated by the arrows in Figure 6, whereby 
the closure caps are removed from the supports 
4 and transferred from the table 64, 68, 7 to 
the disk 63 by the rotation of said table and disk 
and guided in a single row during said transfer 

- by the channel member 6. 
The protuberances a and p of the closure caps. 

C are removed from the dies 38, 53 during the 
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toward the support, and a plunger slidably 
mounted in the head and arranged to co-operate 
with the slidable member of the support to hold 
the blank against movement on the annular 
member during the forming of the protuberances. 

2. In apparatus for making receptacle clo 
sure caps as claimed in claim 1, wherein the 
slidable member of the support and the plunger 
are yieldingly urged in a direction toward each 
other, and means to limit the movements of the 
slidable member of the support and normally 
position the supporting face of the slidable mem 
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ber to extend above the supporting face of the 
annular member and position the supporting 
face of the slidable member in line with the sup- . 
porting face of the annular member during the 
formation of the protuberances by the die, 
whereby the arcuate portion of the blank is sup 
ported by the annular member and the bottom 
of the blank is supported by the slidable mem 

actuation of the die carrying members 50 from 75 ber during the formation of the protuberances. 
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3. In apparatus for making receptacle clo 

sure caps, a conveyer arranged with a series of 
annular seats for closure cap blanks, yielding 
supports for the closure cap blanks slidable in 
the annular seats, members slidably mounted to 
have movement toward and away from a mar 
ginal portion of the seats and having an arcu 
ate recessed portion conforming to the curvature 
of said seats, means mounted relative to the 
path of travel of the conveyer and arranged to 
position the arcuate recessed portion of the 
slidable members in registry with the seats for 
a predetermined part of the travel of the con 
veyer and in spaced relation to the seats for 
another predetermined part of the travel of the 
conveyer and progressively actuate said slidable 
members from and to said positions of the arcu 
ate recessed portions, means mounted relative to 
the part of the path of travel of the conveyer 
where the arcuate recessed portions of the slid 
able members are in registry with seats and 
adapted to feed closure cap blanks to the Sup 
ports in abutting relation with the recessed 
portions, members, slidably mounted in aline 
ment with the seats and supports and having 
dies to Crimp the marginal portions of the blanks 
on the supports and form closure caps thereof, 
and means to reciprocate the die members to 
ward and away from the seats and supports 
and arranged to position the dies in spaced rela 
tion to the Seats and supports during the travel 
of the conveyer past the blank feeding means and 
engage the dies with the marginal portions of 
the blanks when the recessed portions of the 
slidable members are positioned in spaced rela 
tion to the seats. 

4. Apparatus for making receptacle closure 
caps as claimed in claim 3, wherein the die 
inenber reciprocatory means is adapted to re 
ciprocate the die members toward the blank 
Seats and supports in synchronism with the 
actuation of the slidable members from the blank 
Seats and reciprocate the die members from the 
blank Seats and supports prior to the actuation 
of the Slidable members toward the blank seats. 

5. Apparatus for making receptacle closure 
caps as claimed in claim 3, wherein the conveyer 
comprises a circular table having the series of 
annular seats arranged about the periphery of 
the table. 

6. Apparatus for making receptacle closure 
caps as claimed in claim 3, wherein the means 
for positioning and actuating the slidable mem 
bers comprises a cam, and the slidable members 
are yieldingly urged from the blank seats into 
engagement With the cam. 

7. In apparatus for making receptacle closure 
caps as claimed in claim 3, means mounted rela 
tive to the path of travel of the conveyer where 
the recessed portions of the slidable members 
are positioned from the blank seats and the die 
members are positioned from the blank seats 
and Supports, and adapted to remove formed 
Closure caps from the conveyer. 

8. In apparatus for making receptacle closure 
caps, a circular table rotatably mounted and 
having a series of annular seats around the pe 
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riphery thereof arranged to support the mar 
ginal portions of closure cap blanks, members 
slidably mounted in the table in vertical aline 
ment with the seats and having a head yield 
ingly positioned beyond the seats and arranged. 
to support the center portions of the blanks, a 
series of slideways mounted on the table in 
radial alinement with the seats and slidable 
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members, tubular members, slidably mounted in 
the slideways extending in vertical alinement 
With the seats and slidable members and ar 
ranged with a die adapted to crimp the marginal 
portions of the blanks on the seats and slidable 
members, a plunger slidably mounted in the 
tubular members and having a head yieldingly 
positioned beyond the dies to engage and clamp 
the blanks on the slidable members, and a pair 
of annular cams fixed centrally of the table and 
concentrically of each other, one cam being ar 
ranged to actuate the tubular members toward 
the blank seats and slidable supporting mem 
bers to engage the plungers with the blanks sup 
ported on the slidable blank Supporting mem 
bers, depress the heads of the slidable blank sup 
porting members and engage the blanks with 
the Seats, and then engage the dies with the 
marginal portions of the blanks to crimp said 
marginal portions and form closure caps, and the 
other cam arranged to actuate the tubular mem 
bers from the crimped blanks and permit the 
slidable blank supporting members to move the 
closure caps from the seats. 

9. In apparatus for making receptacle clo 
Sure caps as claimed in claim 8, means mounted 
relative to the travel of the table to engage and 
positively actuate the slidable blank supporting 
members to move the closure caps from the seats. 

10. Apparatus for making receptacle closure 
caps as claimed in claim 3, wherein the means 
to feed closure cap blanks to the yielding closure 
cap blank supports comprises a disk rotatable 
in a plane to extend over and position the blanks 
relative to the Supports, and an arm pivotally 
mounted above the disk and yieldingly urged 
to move the closure cap blanks from the disk 
onto the yielding supports and in abutting rela 
tion. With the recessed portions of the slidable 
members. 

ll. Apparatus for making receptacle closure 
caps as claimed in claim 3, whereira the means 
to feed closure cap blanks to the yielding closure 
cap blank supports comprises a disk rotatable in 
a plane above the Supports, a channel shaped 
member mounted to extend over a peripheral 
portion of the disk to guide closure cap blanks 
On the disk relative to the supports, and an arm 
pivotally mounted to extend between the channel 
shaped member and disk and yieldingly urged 
to move the closure cap blanks from the disk 
onto the Supports and into abutting relation with 
the recessed portions of the slidable members 
and the end portion of the arm extending along 
the conveyer to engage and maintain the clo 
Sure cap blanks in abutting relation with the 

65 recessed portions of the slidable members. 

JOHN A. JOHNSON. 


