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The invention relates to a method and appa 
ratus for forming metallic screw caps for con 
tainers, particularly caps in which the screw 
threads are hidden from exterior view. Caps of 
this general type are old, as shown by the patent 
to Kempien No. 725,970, April 21, 1903, and one 
of the objects of this invention is to provide a 
new method. and apparatus by which concealed 
thread screw caps can be manufactured at a 
high rate of speed, and by which the cap pro 
duced will be efficient in operation as closures for containers. 
A further object of the invention is to provide 

a method and apparatus for producing this type 
of cap, in which the blank holder is stationary, 
thereby avoiding the marring or disfiguring of the 
cap coating, which often occurs during the in 
Sertion of blanks in spinning blank holders, 
A further object of the invention is to provide 

a method and apparatus by which the forming 
tool, which may be of different types, is given a 
bodily revolving motion, in connection with a 
stationary cap blank, whereby the threads are 
formed by a pressing action, as distinguished 
from a rolling or spinning action. 
Warious other objects and advantages of the 

invention will be apparent to those skilled in the 
art, from the following detailed description, 
When taken in connection with the accompany ing diraWings; in which, 

Figure 1 is a vertical longitudinal sectional view of the apparatus. 
Figure 2 is a plan view thereof. 
Figure 3 is a diagrammatic view illustrating the 

positions of certain parts, before the forming 
tool is moved laterally into engagement with the 
cap blank. 

Figure 4 is a similar view showing the positions 
of the same parts, after the forming tool has 
been moved laterally into engagement with the 
cap blank. 

Figure 5 is a sectional view through the blank 
holder and forming tool. 

Figure 6 is a Sectional view of a cap blank 
prior to being threaded; and 

Figure 7 is a sectional view of a completed cap, 
Referring to the drawings in more detail, nu 

meral ? indicates a cap blank or shell holder. 
The blanks or shells introduced into the holder 
are preferably in substantially the form shown 

in Figure 6, where the blank 2 is provided with 
an incurled bead 3. This incurled bead may be 
formed by engaging the edge of the blank skirt 
with a die having an annular Curling groove, Or 
other means may be employed for forming the 

(C. 53-7) 

incurled bead. The bead is shown as substantial 
ly circular in cross-section, though it may be of 
greater depth than its thickness, or of other form. 
The shell holder is stationary, and is suitably 

mounted in a frame 4. It has heretofore been 
the practice in the manufacture of any kind of a 
screw cap, to have the cap shell rotate, but in 
accordance with the present invention the shell 
holder and the shell remain stationary, as will 
be described in more detail hereinafter. : 
The cap shells or blanks may be periodically 

delivered to the shell holder, by any desired 
means. In the present form there is shown a 
feed wheel 5 provided with a series of pockets 6. 
Plates (not shown), or other suitable means, are 
provided for holding the blanks in the pockets. 
This feed wheel is rotated step-by-step by a 
Geneva, wheel . For operating the Geneva, 
movement a gear 8 keyed to the main drive shaft 
9, meshes with a gear 0. The ratio of these 
gears is such that the feed wheel will move one 
step for each complete rotation of the main drive 
shaft. This brings a pocket 6 into alignment 
with the shell holder . The feed Wheel now 
remains stationary and a plunger is operated 
to deliver the shell from the pocket to the holder. 
The plunger has a shank provided with an out 
wardly projecting portion 2, and a spring 3 
normally holds the plunger in its retracted posi 
tion. 
Numeral 4 refers to a lever, the upper arm 5 

of which is provided with an adjustable lug i 6, 
for engagement with the projecting portion 2 
of the plunger . The lower arm 7 of the le 
wer carries a roller 8 which rides in the groove 
19 of a cam 20 keyed to the main drive shaft 9. 
Thus the rotation of the drive shaft causes the 
plunger, at the proper moment, to move to the 
left (Fig. 1) and deliver a cap shell from a pocket 
6 of the feed wheel to the Shell holder . The 
forward movement of the shell in the holder is 
limited by a shoulder . The plunger remains 
in its advanced position until the cap is complet 
ed, and the cam then permits the spring 3 to 
return the plunger to its normal or inactive posi 
tion. This forward and backward movement of 
the plunger occurs Once for each cycle of oper 
ation of the machine, i. e., Once for each rotation 
of the main drive shaft. The main drive shaft is 
continuously rotated by any desired means, as 
by sprocket wheel 2 driven by a sprocket chain 
22, leading from any desired source of power. 
After the cap has been completed it will be re 
turned to the pocket of the feed wheel, by a 
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knock-out pad to be hereinafter described; and 
the wheel is then rotated one step to carry of 
the completed cap and to bring another shell 
into position for delivery to the shell holder . 
The mechanism for operating the forming tool, 

will now be described. Numeral 23 refers to an 
outer cylindrical spindle which is eccentrically 
bored, and numeral 24 refers to an inner cylin 
drical spindle which is also eccentrically bored. 
The outer spindle is appropriately mounted for 

rotation in standards 25, Keyed to the Outer 
spindle is a gear 26, which meshes with an in 
termediate gear 2. The 
meshes with a gear 28 keyed to the main drive 
shaft 9. Thus the outer spindle is continuously 
rotated. The gear ratio between the drive shaft 
and the spindle may be as desired, usually such 
that the spindle will make about six revolutions 
for one revolution of the drive shaft, though no 
attempt has been made to show any particular 
gear ratio in the drawings. 
The inner spindle 24 continuously rotates with 

the outer spindle 23, by reason of a pin 29 which 
is attached to the inner spindle and projects 
through a suitable opening in the outer spindle 
and into a slot provided in a collar slidably keyed 
to the outer spindle, as will appear more fully 
hereinafter. 
As mentioned hereinbefore, both the Outer 

spindle, and the inner spindle are eccentrically 
bored, and mounted within the eccentric bore of 
the inner spindle is the shank 30 of the threading 
tool 3. It is to be particularly noted that the 
threading tool does not rotate about its own axis, 
and to prevent such rotation a pin 32, mounted 
in the shank of the threading tool, passes through 
an opening 33 in the frame of the shell holder, 
The opening 33 is slightly elongated to permit 
the hereinafter described bodily revolving move 
ment of the threading tool, but prevents any ro 
tation of the threading tool about its own axis. 
The arrangement is such that when the axis of 

the threading tool is central of the blank holder, 
Such axis coincides with the center of the outside 
diameter of the outer spindle, as illustrated dia 
grammatically in Figure 3. When the parts are 
in such positions, it will be noted, particularly by 
reference to Figure 5, that the threading tool is 
Only slightly Spaced from the incurled bead 3 of 
the cap blank; and of course this slight spacing 
is uniform throughout the entire circumference. 
And it will also be apparent, With the parts in 
the positions described, that the continuous tota 
tion of the inner and outer spindles will impart 
no movement whatever to the threading tool, for 
the inner and outer spindles are in a neutral 
position. 
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To start forming the thread in the cap blank, 
the forming tool must be moved laterally to bring 
the tool into engagement with the incurled bead 
of the cap blank; and when the cap is completed 
the tool must be moved back to its original posi 
tion to free the cap. Any desired means Inay be 
employed for periodically effecting this lateral 
movement of the threading tool. In the partic 
ular embodiment illustrated, a collar 34 is slid 
ably keyed to the Outer spindle so that it may be 
moved axially of the Spindle, but cannot rotate 
relative thereto. The pin 29, which is carried 
by the inner spindle, extends into a slot 35 pro 
vided in the collar. Thus the two spindles and 
the collar will rotate in unison. By reference to 
Fig. 2 it will be noted that the slot is diagonal 
of the collar, so that as the collar is moved back 
Ward or forward, the inner spindle Will be ro 
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tated relative to the outer spindle. The outer 
spindle is provided with a slot 23' in which the 
pin 29 rides, which slot permits the relative ro 
tation between the two spindles. 

For moving the collar back and forth periodi 
cally, a lever 36 is provided adjacent the collar. 
The lower arm 3 of the lever carries a roller 
which rides in a groove 38 of a cam 39 keyed to 
the main drive shaft 9. The upper arm 40 of . 
the lever is forked, and the prongs are connected 
with a ring 4f associated with the collar 34. 

For each completed rotation of the drive shaft, 
the collar will be moved in one direction to rotate 
the inner spindle in one direction relative to the 
Outer spindle, to bring the thread forming mem 
ber into operative engagement with the incurled 
bead of the cap blank, and after the cap is formed 
the collar will be moved in the opposite direction 
to rotate the inner spindle back to its original 
position relative to the Outer spindle, to free the 
tool from the completed cap. The distance that 
the thread forming tool is thrown off center de 
termines the pressure the tool will exert on the 
incurled bead, and of course any desired means 
may be employed for varying the extent the too 
is thrown off center. 
When the tool is thrown off center into en 

gagement with the incurled bead, by the relative 
rotation of the two spindles, the tool then travels 
around the interior of the blank, but without any 
rotation of the tool about is own axis. The re 
Sult is that the thread is formed in the blank by 
a sort of pressing action as distinguished from a 
rolling or Spinning action, as will be made more 
clear hereinafter. Figure 4 illustrates diagram 
matically the relation of the inner and outer 
Spindles, the blank holder, and the thread form 
ing tool, when the tool is in operative position. 

After the cap has been completed, and the 
threading tool is moved to its inoperative or neu 
tral position, the cap is moved from the holder 

into the pocket 6 from which the blank was 
Originally delivered to the holder, by a knock 
out pad 42. This pad is provided with a shank 
which extends through the inner Spindle, and 
has an outwardly extending projection 43. 
For operating the knock-out pad at the desired 

instant a lever 44 is provided. The lower arm 
5 of this lever carriers a roller which rides in 
a groove 46 of a cam 47 keyed to the main drive 
shaft; and the upper arm 48 carries an adjust 
able lug 49 positioned to engage the outwardly 
projecting portion 43 of the pad shank. Thus 
every time the main shaft makes a complete ro 
tation, the knock-out pad is moved to the right (Fig. 1) to eject a completed cap. A spring 50 
returns the pad to its normal position. The com 
pleted cap is illustrated in Figure 7, and is re 
ferred to by numeral 5. At the instant the 
knock-out pad is operated to eject a completed 
cap, the plunger f is moved to inoperative posi 
tion. 
The operation will now be described. The 

blanks with the incurled bead are carried step 
by-Step into alignment with the blank holder 
by the feed wheel 5, and at the proper instant the 
plunger is operated to push a blank from a 
pocket 6 into the blank holder. The blank holder 
and blank remain stationary. 
When the blank is delivered to the holder, the 

axis of the threading tool is central of the blank 
holder, and coincides with the center of the outer 
diameter of the outer spindle 23. That is, the 
parts are in the positions shown in Figures 3 
and 5. When in this position, the threading tool 
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2,215,781 
is preferably spaced only slightly from the in 
curled bead on the cap blank. 
As stated above the cap blank does not rotate, 

and the threading tool also does not rotate, but 
has a bodily revolving movement. 
The inner and outer spindles, which are in ef 

fect a single spindle with relatively movable 
parts, are rotating continuously, but no move 
ment is imparted to the threading tool, for the 
inner and outer spindles are in neutral position. 
The blank having been delivered to the holder, 
the cam 39 now throws the lever 36 and thereby 
moves the collar 34 longitudinally of the spindles. 
Upon such movement of the collar, the diagonal 
slot 35 therein, and the cooperating pin 29, cause 
the inner spindle to be rotated relatively to the 
outer spindle; the outer spindle being provided 
With the slot 23' to permit the relative rotation, 
This relative rotation of the spindles throws the 

threading tool off center, and into operative en 
gagement with the incurled bead of the cap blank. 
The extent the tool is moved off center deter 
mines the pressure exerted on the incurled 
bead, and of course the extent it is moved off 
center can be varied by any desired means. 
When the tool is moved off center to bring it 

into engagement with the incurled bead, a thread 
portion is formed at the point where the tool is 
forced into the bead. And it is to be noted that 
as neither the blank nor the tool is rotating, the 
thread portion at that point is formed by Sub 
stantially a pressing action. And that is true 
of the Whole operation, as Will now appear. 

Let it be assumed, merely for purposes of ex 
planation, that a north point of the threading 
tool coincides with a north point of the cap 
blank, when they are originally brought into Op 
erating thread-forming relation, and a thread 
portion is thereby pressed at the north point, 
The outer and inner spindles are of course Con 
tinuously rotating, and the pin 32 prevents any 
rotation of the threading tool. But the thread 
ing tool has been moved to an off-center posi 
tion, and hence it will have a bodily revolving 
movement around the incurled bead, in thread 
forming relation therewith. During this bodily 
movement, the above-mentioned north point of 
the threading tool remains substantially aligned 
with the north point of the cap blank, so it will 
be apparent that the whole thread-forming op 
eration is substantially a pressing operation, 
rather than a rolling or spinning operation. Such 
a method and apparatus for forming screw caps, 
either of the continuous thread or interrupted 
thread type, are believed to be broadly new. 
It is true that the Douglas Patent No. 1,010,740, 
granted Dec. 5, 1911, shows a tool which is in 
tended to form threads, and which tool is given 
a bodily revolving movement. But in Douglas 
the tool not only has a bodily revolving move 
ment, but also rotates around its own axis, and 
the blank rotates about its own axis. And in 
Douglas the thread-forming tool does not Op 
erate upon an incurled bead of a blank, but 
rather upon the blank skirt, and in some manner 
is intended to spin portions of the skirt metal 
into threads. The present method and apparatus 
bear no relation to the Douglas disclosure. 
The cap having been completed, the cam 39 

now moves the collar 34 in the opposite direc 
tion, to turn the inner spindle back to its original 
positiom relative to the outer spindle. This rela 
tive movement of the inner spindle positions the 
forming tool centrally of the blank holder, so 

75 that the completed cap is free of the forming 

3 
tool; and as the inner and Outer spindles have 
been returned to neutral position, no furthermo 
tion is imparted to the forming tool, by the con 
tinous rotation of the inner and outer spindles, 
The cap having been completed, cam 47 now is 

operates the knock-Out pad 42, to remove the 
cap from its holder and place it in the pocket 
6 of the feed wheel, from which it was originally 
delivered to the holder. At the same time the 
plunger is withdrawn to its inactive position. 10 
A cycle of the machine is thus completed, and 
each time the main drive shaft makes a rotation, 
a cap is formed. 
While the method and apparatus have been 

shown and described as producing concealed 15 
thread caps by the bodily revolving movement of 
a thread-forming tool, yet a modified form of 
the invention produces such caps by a chasing 
action. The claims presented are broad enough 
to cover either, but no claim is presented in this 
application specific to a chasing method or ap paratus. 

Having fully described the invention, what we 
claim is: 

1. The method of forming concealed thread 
single-shell metallic closures, which comprises 
first forming an incurled bead on a blank skirt, 
and then causing a substantially non-rotating 
threaded tool to move bodily around the interior 
Of the non-rotating blank in pressing engagement 
with the incurled bead. 

2. The method of forming concealed thread 
single-shell metallic closures, which comprises 
first forming an incurled bead on a blank skirt, 
and then causing a substantially non-rotating 
threaded tool to move bodily around the interior 
of the blank skirt in pressing engagement with 
the incurled bead, while the blank is held sta tionary. 

3. The method of forming concealed thread 
single-shell metallic closures, which comprises 
forming an incurled bead on a blank skirt, and 
then by relative movement between the blank 
and a Substantially non-rotating threaded tool, 
causing the threaded tool to be brought into 
pressing engagement with the incurled bead 
throughout its circumference, to press the threads 
of the tool into the incurled bead, while the ex 
terior of the blank is maintained undeformed. 

4. An apparatus for manufacturing concealed 80 
thread single-shell metallic closures, including a 
stationary blank holder, said holder having a 
plain interior surface in contact with the blank, 
a non-rotating threaded tool, and means for 
moving the non-rotating threaded tool bodily sis 
about the interior of a blank in the blank holder. 

5. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
non-rotating blank holder, a substantially non 
rotating threaded tool, and means for moving 60 
the substantially non-rotating threaded tool bod 
ily about the interior of a blank in the blank 
holder. 

6. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including 65 
a stationary blank holder, a substantially non-ro 
tating threaded tool, and means for moving the 
tool bodily about the interior of a stationary 
blank in the blank holder. 

7. An apparatus for manufacturing concealed 70 
thread single-shell metallic closures, including a 
non-rotating blank holder, a threaded tool, means 
for preventing substantial rotation of the tool, 
and means for imparting a bodily revolving move 
ment to the tool. 
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8. An apparatus for manufacturing concealed. 

thread single-shell metallic closures, including a 
stationary blank holder, a threaded tool, means 
for preventing Substantial rotation of the tool, 

5 and means for imparting a bodily revolving move 
ment to the tool. 

9. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
non-rotating blank holder, a threaded tool, means 

() for preventing substantial rotation of the tool, 
means for moving the tool into and out of en 
gagement with a blank in the blank holder, and 
means for imparting a bodily revolving move 
ment to the tool. 

15 10. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
non-rotating blank holder, a threaded tool, means 
for preventing substantial rotation of the tool, 
means for moving the tool into and out of en 

20 gagement with a blank in the blank holder, means 
imparting a bodily revolving movement to the 
tool while in operative relation with the blank, 
and means for discontinuing the bodily move 
ment of the tool holder when it is moved to a 

25 position central of the blank holder. 
11. An apparatus for manufacturing concealed 

thread single-shell metallic cloSures, including a 
stationary blank holder adapted to receive a blank 
having an incurled bead, said blank holder hav 

30 ing a plain interior surface in contact with the 
blank, a non-rotating threaded tool, the non 
rotating threaded tool having a diameter slightly 
less than the inner diameter of the incurled bead, 
and means for moving the thread-forming tool 

35 bodily about the interior of the blank in pressing 
engagement with the incurled bead. 

12. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
stationary blank holder adapted to receive a blank 

40 having an incurled bead, a non-rotating threaded 
tool having a diameter slightly less than the inner 
diameter of the incurled bead, and means for 
imparting a bodily revolving movement to the 
thread-forming tool. 

4S 13. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
blank holder fixed against movement longitudi 
nally of its axis, a thread forming tool fixed 
against movement longitudinally of its axis, 

50 means for delivering a cap blank to the holder, 
and means for ejecting a completed cap from 
the holder. 

14. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 

65 stationary blank holder having a smooth cylin 
drical interior, said blank holder adapted to re 
ceive a blank having an incuriled bead, a non 
rotating threaded tool, and means for moving the 
tool around the interior of the blank in pressing 

60 engagement with the incurled bead. 
15. An apparatus for manufacturing concealed 

thread single-shell metallic closures, including a 
non-rotating blank holder having a Smooth cylin 
drical interior, said blank holder adapted to re 

65 ceive a blank having an incuriled bead, a sub 
stantially non-rotating threaded tool, and means 
for moving the tool alround the interior of the 
blank in pressing engagement with the incurled 
bead. 

70 16. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
stationary blank holder having a smooth cylin 
drical interior, said blank holder adapted to re 
ceive a blank having an incuriled bead, a sub 

is stantially non-rotating threaded tool, and means 

for moving the tool around the interior of the 
blank in pressing engagement with the incurled 
bead. 

17. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 5 
non-rotating blank holder having a smooth cy 
lindrical interior, said blank holder adapted to 
receive a blank having an incurled bead, a sub 
stantially non-rotating threaded tool, said tool 
having a diameter only slightly less than the 10 
inner diameter of the incurled bead, and means 
for causing relative movement between the holder 
and tool to bring the tool into pressing engage 
ment with the incurled bead throughout the en 
tire circumference of the bead. s 

18. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
blank holder having a smooth cylindrical interior, 
the front and rear ends of said holder being Open, 
an incurved shoulder at the forward end of the 20 
holder, means for feeding a blank with an in 
curled bead through the rear end of the holder 
into engagement with the incurved shoulder, and 
a thread-forming tool for forming threads in said 
incurled bead, said tool extending through the 
front end of the holder. 

19. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including 
a stationary blank holder having a smooth cylin 
drical interior, an inwardly extending shoulder 30 
at the front end of the holder, means for feeding 
a blank with an incurled bead through the rear 
end of the holder and a thread-forming tool 
for forming threads in said incurled bead, said 
tool extending through the front end of the 
holder. 

20. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
stationary blank holder having a Smooth cylin 
drical interior, means for feeding a blank with an 40 
incurled bead through the rear end of the holder, 
and a thread-forming tool for forming threads in 
said incurled bead, said tool extending through 
the front end of the holder. 

21. An apparatus for manufacturing concealed 45 
thread single-shell metallic closures, including a 
stationary blank holder having a smooth cylin 
drical interior, said blank holder being open at 
its front and rear ends, means for feeding through 
the rear end thereof a blank having an incurled 50 
bead, a threaded tool extending through the front 
end of the holder, said tool being substantially 
non-rotating, and means for moving the too 
around the interior of the blank in pressing en 
gagement with said incurled bead. s 

22. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
stationary blank holder having a smooth cylin 
drical interior, said blank holder being open at 
its front and rear ends, an inwardly extending 60 
shoulder around the front end thereof, means 
for feeding a blank with an incurled bead 
through the rear end of the holder into engage 
ment with said shoulder, a threaded too extend 
ing through the front end of the holder, said 65 
tool being substantially non-rotating, and means 
for moving the tool around the interior of the 
blank in pressing engagement with said incurled 
bead. 

23. An apparatus for manufacturing concealed 70 
thread single-shell metallic closures, including a 
blank holder having a smooth cylindrical interior, 
Said blank holder being Open at its front and 
rear ends, a feeding device for aligning with the 
rear end of the holder blanks having an incurled 75 
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bead, means for delivering the blanks to the 
holder through the rear end thereof, and a 
thread-forming tool for forming threads in said 
incurled bead, said tool extending through the 
front end of the holder. 

24. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
blank holder having a smooth cylindrical interior, 
said blank holder being open at its front and 
rear ends, a feeding device for aligning with the 
rear end of the holder blanks having an inculled 
bead, means for delivering the blanks through 
the rear end thereof, a thread-forming tool for 
forming threads in said incurled bead, said tool 
extending through the front end of the holder, 
and means for discharging the completed closure 
through the rear end of the holder. 

25. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including 

20 a stationary blank holder having a smooth cy 
lindrical interior, said blank holder being open 

at its front and rear ends, a feeding device for 
aligning with the rear end of the holder blanks 
having an incurled bead, means for delivering the 
blanks to the holder through the rear end there 
of, a threaded tool extending through the front 
end of the holder, said tool being substantially 
non-rotating, and means for moving the tool 
around the interior of the blank in pressing en 
gagement with said incurled bead. 

26. An apparatus for manufacturing concealed 
thread single-shell metallic closures, including a 
non-rotating blank holder having a cylindrical 
interior, said blank holder adapted to hold a 
blank having an incurled bead a non-rotating 
threaded tool, and means for relatively moving 
the non-rotating tool and the non-rotating blank 
holder so that the tool is brought into pressing 
engagement with the incurled bead throughout 
the circumference of the incurled bead. 

JOHN J. WILLIAMS, 
JOSEPH BAUMAN. 
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