
-1- 5             ROLL THREADING APPARATUS FOR THREADING END BLANK FOR
METAL DRUM CONTAINER 10             The present invention relates to a roll
threading apparatus for threading a tubular flange around an aperture
defined in an end blank for use on a metal drum container. 15
Heretofore, it has been customary in the metal drum container industries to
thread a tubular flange, which is separate from an end blank for use on a
metal drum container, to form internal threads for engaging a plug, and
then attaching the threaded flange to the end blank. 20   Roll threading
has been used to thread such tubular flanges. Recently, it has been
proposed to produce an end blank with integral tubular flanges. However,
threading tubular flanges that are integral with end blanks by way of 25
roll threading cannot be performed by conventional roll threading apparatus
because the end blank, which is relatively heavy, has to be rotated
together with the tubular flange. Accordingly, it is necessary to thread
tubular flanges integral with end blanks by way of tapping. 30   When a
tubular flange is tapped, however, the mechanical strength of the flange is
lowered, and chips need to be    -2- 5 removed. The present invention,
therefore, seeks to 



provide a roll threading apparatus which is of simplied structure compared
with the known structures. 10 There is provided in accordance with the
present invention a roll threading apparatus for threading an end blank for
use on a metal drum container, comprising a turntable for supporting an 15
end blank having a tubular flange integral therewith, the turntable being
rotatable about an axis of the tubular flange, an annular threading roll
die rotatable with the turntable for receiving therein the flange of the
end blank with a full outer circumferential surface of the tubular 20
flange being held against the annular threading roll die, the annular
threading roll die having a first threading surface on a full inner
circumference thereof for threading the tubular flange, a threading roll
disposed for insertion into the tubular flange of the end flange supported
on the 25   turntable in spaced relationship to an inner circumferential
surface of the tubular flange, the threading roll being rotatable and
movable toward the inner circumferential surface of the tubular flange, the
threading roll having a second threading surface on a full 30   inner
circumference thereof which is complementary to the first threading
surface, rotating means for rotating the    -3- 5   threading roll die
through the turntable and the threading roll in synchronism with each other
in the same direction, 



and pressing means for moving the threading roll toward the threading roll
die to press the threading roll against the inner circumferential surface
of the tubular flange while 10   the threading roll die and the threading
roll are being rotated by the rotating means, the arrangement being such
that while the first and second threading surfaces are being rotated, the
first and second threading surfaces are pressed against the tubular flange
to thread the tubular 15    flange.   In an embodiment in accordance with
the invention, to thread the tubular flange of the end blank, the end blank
is first placed on the turntable with the tubular flange inserted in the
threading roll die. The full outer circumferential surface of the tubular
flange is 20    held against the first threading surface of the threading
roll die, and the inner circumferential surface of the tubular flange faces
the threading roll. Then, the turntable is rotated with the threading roll
die, and the threading roll is rotated in 25    synchronism therewith by
the rotating means. Thereafter, the threading roll is moved toward the
inner circumferential surface of the tubular flange to press the second
threading surface against the first threading surface through the tubular
flange, which is 30    sandwiched between the first and second threading
surfaces. Upon rotation of the threading roll and the threading roll    -4-
5    die, the tubular flange is pressed at continuously varying 



positions between the first and second threading surfaces, and threaded
thereby. Since the end blank is securely supported on the turntable for
threading the tubular flange, the tubular 10    flange can be threaded
highly accurately.  Since the tubular flange is threaded by roll threading,
the mechanical strength of the threaded tubular flange is higher than would
be if it were threaded by tapping. Furthermore, it is not necessary to
remove chips which 15    would otherwise be produced if the tubular flange
were tapped. The rotating means may comprise a first driven gear mounted on
a hollow shaft on which the turntable is mounted, a drive shaft extending
parallel to the hollow 20    shaft, a drive motor for rotating the drive
shaft, a first drive gear mounted on the drive shaft for rotating the first
driven gear, a second drive gear mounted on the drive shaft, a rotatable
shaft extending parallel to the drive shaft and inserted through the hollow
shaft, the rotatable 25    shaft being radially movable, the threading roll
being mounted on the rotatable shaft, and a second driven gear mounted on
the rotatable shaft and rotatable by the second drive gear at the same
speed in the same direction as the first driven gear. 30               The
pressing means may comprise a swing member supporting the rotatable shaft
with the second driven gear    5    in mesh with the second drive gear, the
swing member being 



swingable about an axis of the drive shaft, and swinging means for swinging
the swing member into a position in which the threading roll presses the
tubular flange against the threading roll die. 10              The
rotatable shaft may have an end supporting the threading roll and an
opposite end supported on an intermediate portion of the swing member, the
second driven gear being mounted on the opposite end of the rotatable
shaft, the second driven gear being held in mesh with the 15    second
drive gear for being rotated thereby. The swing member may be mounted on an
end of the drive shaft,        the swinging means being coupled to an end
of the swing member remote from the end thereof. The first threading
surface of the threading 20     roll die may be internallythreaded, and the
second threading surface of the threading roll may be externally threaded.
For a better understanding of the present invention and to show how the
same may be carried into effect, reference will now be made, by way of
example, 25     to the accompanying drawings, in which:- FIG. 1 is a
vertical cross-sectional view of a roll threading apparatus according to
the present 30     invention; FIG. 2 is a plan view of the roll threading
-6- 5    apparatus, showing the manner in which it operates; and FIG. 3 is
an enlarged fragmentary perspective 



view showing the manner a tubular flange on an end blank is threaded by the
roll threading apparatus. 10                As shown in FIG. 1, a roll
threading apparatus A generally comprises a turntable 1 for supporting an
end blank w for a metal drum container, an annular threading roll die 2
mounted on the turntable 1, a threading roll 3 disposed in the annular
threading roll die 2 in spaced 15     relationship thereto, a rotating
mechanism 4 for rotating the turntable 1 and the threading roll 3 in
synchronism with each other, and a pressing mechanism 5 for pressing the
threading roll 3 toward a threaded inner surface of the annular threading
roll die 2. 20                The turntable 1, which is in the shape of a
disk, has its circumferential edge rotatably supported on support rollers 8
mounted on a first support member 7 which is supported on columns 6. The
turntable 1 has central and outer end blank supports la for supporting the
end blank w 25     upside down with the reverse side thereof facing
upwardly. The outer end blank support la, which is positioned in a radially
outer position on the turntable 1, has a fixing pin 9 for being inserted in
an opening x defined in the end blank w for thereby securing the end blank
w with respect 30     to the turntable 1. The annular threading roll die 2
is mounted on    -7- the central end blank support la that is located at
the center of the turntable 1.  When the end blank w is 



supported on the central end blank support la, a tubular flange y of the
end blank w is inserted in the annular threading roll die 2. The annular
threading roll die 2 has 10    a first inner threading surface 10 on its
full inner circumference which is internally threaded for threading the
tubular flange y. Directly above the annular threading roll die 2, there is
disposed a rotatable holder 11 which is lowered by a lifting and lowering
mechanism (not shown) 15    when the end blank w is placed on the turntable
1, for pressing the end blank w against the annular threading roll die 2 to
support the end blank w securely on the turntable 1. The rotating mechanism
4 will be described 20    below.  The rotating mechanism 4 has a hollow
rotatable shaft 12 extending downwardly from the turntable 1 in coaxial
relationship thereto. The hollow shaft 12 is rotatably supported on the
first support member 7 by bearings 13, 14. The hollow shaft 12 supports
thereon a 25    first driven gear 15 held in mesh with a first drive gear
16 that is mounted on the upper end of a rotatable drive shaft 17 extending
parallel to the hollow shaft 12. The drive shaft 17 extending downwardly
through the first support member 7, and is rotatably supported on the first
30    support member 7 by a bearing 18.  The drive shaft 17 is coupled at
its lower end to a drive motor 20 through a    -8- joint 19.  The drive
motor 20 is fixed by a frame 22 to a 



second support member 21 that is supported on the columns 6 and positioned
below and parallel to the first support member 7. The drive shaft 17
extends downwardly through the second support member 21, and is rotatably
supported 10    thereon by bearings 23, 24. The drive shaft 17 supports
thereon a second drive gear 25 which has the same diameter as the first
drive gear 16 so that the second drive gear 25 rotates at the same speed as
the first drive gear 16. The drive gear 15    25 is held in mesh with a
second driven gear 26 that is rotatable at the same speed in the same
direction as the first driven gear 15. The second driven gear 26 is mounted
on a lower end portion of an upwardly extending rotatable shaft 27. The
lower end of the rotatable shaft 27 is 20    rotatably supported by
bearings 29, 30 on a pair of vertically spaced, upper and lower swing
members 28 of the pressing mechanism 5 at longitudinally central positions
thereon. The rotatable shaft 27 extends through the hollow shaft 12, and
supports the threading roll 3 on its upper 25    end.  The threading roll 3
has a second outer threading surface 31 on its full outer circumference
which is externally threaded complementarily to the first inner threading
surface 10. The pressing mechanism 5 will be described 30    below.  The
swing members 28 which are connected to each other are swingably supported
at ends on the drive shaft 17    -9- 



by respective bearings 32, 33.  The lower swing member 28 has on its other
end a slider 35 slidable along a guide 34 mounted on the second support
member 21 and extending along the direction in which the swing members 28
move. The upper swing member 28 has an outwardly extending coupling 10
36 that is connected to a swing mechanism 37. As shown in FIG. 2, the swing
mechanism 37 comprises a cylinder unit 38 mounted on the second support
member 21 and having a piston rod 39 movable into and out of the cylinder.
The coupling 36 of the upper swing member 15    28 is connected to a distal
end of the piston rod 39. When the piston rod 39 extends or contracts, the
swing members 28 swing about the drive shaft 17 while the second drive gear
25 is meshing with the second driven gear 26. Therefore, the threading roll
die 2 and the threading 20    roll 3 can be kept in synchronous rotation,
and the structure for synchronizing the rotation of the threading roll die
2 with the rotation of the threading roll 3 is relatively simple. Upon
swinging movement of the swing members 28, 25    the shaft 27 of the
threading roll 3 swings with the second driven gear 26 to move the
threading roll 3 into contact with an inner circumferential surface of the
flange y that is inserted in the threading roll die 2. The threading roll 3
can be pressed against the inner circumferential 30    surface of the
flange y by the cylinder unit 38. The roll threading apparatus A operates
as    



-10- follows: First, the end blank w is supported on the turntable 1. At
this time, as shown in FIG. 3, the tubular flange y on the end blank w is
inserted in the treading roll die 2 with the full outer circumferential
surface of 10     the flange y being held against the first threading
surface 10. Then, the drive motor 20 is energized to rotate the drive shaft
17. Since the first and second drive gears 16, 25 are mounted on the drive
shaft 17 for rotation at 15     the same speed, the turntable 1 and the
threading roll die 2 are rotated by the first driven gear 15, and the
threading roll 3 is rotated by the second driven gear 26 in synchronism
with each other in the same direction. At this time, the end blank w is
rotated about the center of the 20     flange y by the turntable 1.
Thereafter, as shown in FIG. 2, the piston rod 39 of the cylinder unit 38
is retracted, i.e., contracted, to move the threading roll 3 toward the
threading roll die 2. The threading roll 3 is now swung while the second 25
drive gear 25 and the second driven gear 26 are being held in mesh with
each other. The cylinder unit 38 is continuously operated to press the
second threading surface 31 of the threading roll 3 against the inner
surface of the flange y which is in 30     turn pressed against the first
threading surface 10 of the threading roll die 2. Since the threading roll
3 and the   



threading roll die 2 are rotating, they are pressed against each other at
continuously varying positions. Though the threading roll 3 and the
threading roll die 2 are rotating at the same speed, because the threading
roll 3 has an outside diameter smaller than the inside diameter of the 10
threading roll die 2, the peripheral speed of the threading roll die 2 is
greater than the peripheral speed of the threading roll 3. As a result, the
first and second threading surfaces 10, 31 rotate in varying relative
positions, jointly threading the flange y in pressing 15    engagement
therewith. While the first driven gear 15 and the first drive gear 16 are
held in direct mesh with each other and the second driven gear 26 and the
second drive gear 25 are held in direct mesh with each other in the
illustrated 20    embodiment, they may be held in mesh with each other
through idler gears interposed therebetween. Although a certain preferred
embodiment of the present invention has been shown and described in detail,
it should be understood that various changes and modifica- 25    tions may
be made therein within the scope of the appended claims.    -12- 5
CLAIMS 1. A roll threading apparatus for threading an end blank for use on
a metal drum container, comprising: 



a turntable for supporting an end blank having a tubular flange integral
therewith, said turntable being 10    rotatable about an axis of the
tubular flange; an annular threading roll die rotatable with said turntable
for receiving therein the flange of the end blank with a full outer
circumferential surface of the tubular flange being held against the
annular threading 15    roll die, said annular threading roll die having a
first threading surface on a full inner circumference thereof for threading
the tubular flange; a threading roll disposed for insertion into the
tubular flange of the end flange supported on said 20    turntable in
spaced relationship to an inner circumferential surface of the tubular
flange, said threading roll being rotatable and movable toward the inner
circumferential surface of the tubular flange, said threading roll having a
second threading surface on a full 25    inner circumference thereof which
is complementary to said first threading surface; rotating means for
rotating said threading roll die through said turntable and said threading
roll in synchronism with each other in the same direction; and 30
pressing means for moving said threading roll    -13- 5     toward said
threading roll die to press said threading roll against the inner
circumferential surface of said tubular flange while said threading roll
die and said threading 



roll are being rotated by said rotating means; the arrangement being such
that while said first 10     and second threading surfaces are being
rotated, the first and second threading surfaces are pressed against the
tubular flange to thread the tubular flange. 15                2. A roll
threading apparatus according to claim 1, wherein said turntable has a
hollow shaft, said rotating means comprising: a first driven gear mounted
on said hollow shaft; 20                a drive shaft extending parallel to
said hollow shaft; a drive motor for rotating said drive shaft; a first
drive gear mounted on said drive shaft for rotating said first driven gear;
25                a second drive gear mounted on said drive shaft; a
rotatable shaft extending parallel to said drive shaft and inserted through
said hollow shaft, said rotatable shaft being radially movable, said
threading roll being mounted on said rotatable shaft; and 30
a second driven gear mounted on said rotatable shaft and rotatable by said
second drive gear at the same speed in the same direction as said first
driven gear, and 35    -14- 5      wherein said pressing means comprises: a
swing member supporting said rotatable shaft 



with said second driven gear in mesh with said second drive gear, said
swing member being swingable about an axis of said drive shaft; and 10
swinging means for swinging said swing member into a position in which said
threading roll presses the tubular flange against said threading roll die.
3. A roll threading apparatus according to claim 15      2, wherein said
rotatable shaft has an end supporting said threading roll and an opposite
end supported on an intermediate portion of said swing member, said second
driven gear being mounted on said opposite end of said rotatable shaft,
said second driven gear being held in mesh 20      with said second drive
gear for being rotated thereby. 4. A roll threading apparatus according to
claim 2 or 3, wherein said swing member is mounted on an end of said drive
shaft, said swinging means being coupled to an end 25     of said swing
member remote from said end thereof. 5. A roll threading apparatus
according to any one of claims 1-4 wherein said first threading surface of
said threading roll die is internally threaded, and said second threading
30      surface of said threading roll is externally threaded. 6. A roll
threading apparatus substantially as hereinbefore described with reference
to the accompanying drawings.    


