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22 Claims,

My invention relates to methods of and ap-~
paratus for forming beaded tubular elements,
and, more particularly metallic tubular.elements
of small diameter having external peripheral
ridges or beads and suited for various purposes,
especially for use as electrodes or other compo-
nents of electronic tubes.

In accordance with one aspect of my inven-
tion, a piece of tubing, while rotating about its
axis, substantially at the center of cross-section
of the tubing, is in part bent, and the bent sec-
tion is prevented from rotating -except about
its own axis, which is at an angle to the first-
named axis, to form a peripheral bead at the
bend of the tubing; more particularly, concur-
rent roftation of the sections of tubing on -eppo-
site sides of the bend is continued affer -or dur-
ing diseontinuance of the force applied to bend
said seetion, with continued restraint upon the
bent section preventing rotation thereof except
about its own axis, thus to ecause that seetion
of itself, because of aforesaid -continued rotation,
to return into axial alignment with the unbent
section of the tubing, and so yielding a tube of
coaxial sections on opposite sides of a usually
rounded bead, or other form of generally equiva-
lent protuberance or the like.

Further in accordance with my invention, an
elongated piece of tubing is intermittently fed
to an extent substantially corresponding with the
desired length of the eventual tube lengths or
electrodes, and between successive feeding op-
erations there are performed upon the leading
end of the tubing the operations of forming a
bead, of scoring, and of breaking off the tubing
beyond the scoring to detach therefrom a beaded
tube or electrode. .

My invention further resides in the methods
and apparatus having the features hereinafter
described and claimed.

For an understanding of my invention, refer-
ence is to be had to the accompanying drawings
in which— .

Fig. 11s a side elevational view, with some parts
broken away and some in section, of a machine
for making beaded tubular elements;

Fig. 2, with some parts in section, is a plan
view of the machine shown in Fig. 1;

TFig. 3 is a detail view, ih plan and on en-
larged scale, of tube-feeding and tube-holding
mechanism shown in Figs. 1 and 2;

Fig. 4 is-a side elevational view of chuck mech-
anism -shown in Fig. 3 with some parts broken
away;

"Fig. 5 is a front elevational view, partly in sec-
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tion, -of the ehmick mechanism shown in Fig. 4;

Pig. 6 is .a detail view in front elevation of a
collet~chuck shown in Fig, 3;

Fig. 7 is a debail view, partly in section and
on enlarged scale, -of parts of .the feeding mech-
anism-shown in Fig. 3;

Fig, 8 is a side elevational view on enlarged
scale -of -eontrol mechanism for the parts shown
inFig.7;

Fig. 9 is -a front elevational view, on enlarged
scale, taken on line-8—9 of Fig. 2;

Fig, 10 is a froni elevational view, on enlarged
scale, taken on line 10—40 of Fig. 2;

Fig. 11 is a front elevational view, on en-
larged scale, taken-on line {4—I{ of Fig. 1;

Fig. 12 is a front elevational view, on enlarged
scale, taken on line {2-—12 of Fig. 2;

Figs. 13 to 18 illustrate the successive steps
of a method for making beaded fubular ele-
ments;

Fig. 19 is a side elevational view, .on enlarged
scale, of beading mechanism shown in Figs, 1
and 2;

Fig. 20 is a front elevational view of the mech-
anism shown in Fig, 19,

Referring to Figs. 1, 2 and 3 of the .drawings,
the motor 1 is.connected by -pulley 2, belt 3 and
pulley 4 to :the hollow spindle 5 supported by
the bearing members b extending above the frame
or bed 1. Af the forward end of spindle 5 the
bore thereof tapers outwardly to fit the corre-
sponding taper.of the head 8 of the collet-chuck
9 whose shank 10 closely fits the main bore of
the spindle, The inner end of the shank 10,
of reduced diameter, is threaded to receive one
end. of the sleeve M which extends through the
spindle and projects to .substantial extent be-
yond the rear end.thereof.

‘To ;the -rear extension of the sleeve {1 is se-
cured the coupling member 12 from which ex-
tend the bars .or slides 43 received by slots in
the member 14 secured to spindle 5 -and abut-
ting the rear bearing 8 to serve asa thrust mem-
ber precluding axial movement of the spindle
5 to the right. Axial movement of the spindle
5 .to the left is prevented by engagement be-
tween the forward face.of the front bearing 6
and the rear face -of the member 15 secured to
the forward extension of spindle §.

“The nuts I8, 11, threaded upon the rear ex-
tension of ‘the sleeve {1, hold between them the
inner race 19 of a ball bearing whose outer race
20 is pivetally held (Fig. 9) to the arm 22 piv-
otally mounted upon the upper end of a bracket
23, Fig. 1, extending upwardly from the frame
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T of the machine. Near the other end of the
arm 22 is mounted the cam follower 24 held
against the cam 25 by spring 26 connected be-
tween extension 27 of arm 22 and the stationary
bracket 28. The cam 25 is secured to shaft 29
driven from motor | at speed substantially lower
than the speed of spindle 5 through the belt 30,
pulley 3{ on shaft 32 of & reduction gear box
33 (Fig. 1), the shaft 34, sprocket 35, chain 36
and sprocket 37 on shaft 29.

The speed of shaft 28, which makes one rev-
olution for each cycle of the machine, may be
from 50 to 80 revolutions per minute-or higher;
the speed of the spindle § is substantially higher,

and preferably of the order of 1800 revolutions. ]
per minute. The most suitable spindle speed will .

depend upon the diameter and material of tub-

ing T. When, during each revolution of cam-

25, the cam follower 24 moves to the right (Figs.
1 and 3) the rotating sleeve Il is moved to the
right, permitting the split head 8 -of the collet-
chuck 9 to expand and so release its grip-upon
the piece of metallic tubing T which extends en-
tirely through-the spindle 5 and through other
elements of the machine, as hereinafter described.

When cam 25 forces the arm 22 to the left, the

sleeve 11 is likewise moved to the left to draw
in the collet-chuck, the taper at the forward end
of the bore of spindle 5 compressing the split
head -8 again firmly to hold the tubing T.

During the interval in each cycle of the ma-
chine when the collet-chuck is released from the
tubing T, the tubing is fed to the right to a pre-
determined extent through:the spindle by the
mechanism now described. Within the sleeve 1
are two more concentric sleeves 38, 39 (Fig. 3).
The outer of these two-sleeves is provided with a
guide extension 38a of reduced diameter which
is slidably received by the bore of the shank (0
of the collet-chuck 8. ’

Upon the other end of the sleeve 38 are thread-
ed. the nuts 40, 41 which hold between them the
inner race 42 of a ball bearing whose outer. race
43 is pivotally mounted by pins 44, 44 to arm 45
whose upper end (Figs. 1 and 8):is pivotally
mounted upon.the member 46 attached to mem-
ber 12 on the forward end of the linearly recipro-
cable tubular member 47. The lower end of arm
45 is provided with a cam follower 48 received
by the groove. of cam 48 attached to shaft G0
supported for rotation and axial reciprocation
by the bearing members 51 and 52 extending up-
wardly from the frame 7T of the machine (Fig. 1).

When cam 49 swings the member 45 in clock-
wise direction (Fig. 8) the sleeve 38 is moved
to the left so that the taper 53 at the forward
end of its bore (Figs. 3 and T7) engages the ta-
pered forward end of a split sleeve 54 and moves
it to the left so that the rear tapered end of the
split sleeve member 54 engages the taper §5 at
the forward end of the innermost sleeve 39. This
relative movement of the sleeves &8, 39 com-
presses the split sleeve 54 firmly to hold the tub-

ing T which extends therethrough. While the _

sleeves 38, 39 are in this position, both sleeves are
moved to the right to feed the tubing T through
the collet-chuck which, at this time, is open or
released from the tubing. To eflect this feeding
movement, there are secured to the rear exten-
sion ‘of the innermost sleeve 39 the stops 58 and
51 (Figs. 1, 2 and 3); the forward :stop 5§, as
more clearly shown-in Fig: 3, abuts the forward
end of a ball bearing 58 at the forward end of
the tubular member 47, and the rear stop 57
engages the rear face of :a-ball bearing 59 dis-
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posed within the other end of the tubular mem-
ber 41. There is connected to the member 47, in-
termediate its ends, the supports 60 for the pin
61 (Fig. 2) connected by link 62 to the upper
end of the lever 63 pivotally mounted at 64 (Fig.
1) upon the frame T and whose lower arm is
connected by link €5 to the lower arm of a simi-
lar lever 66 pivoted at 81 upon the frame T and
whose upper arm carries a cam follower 68 re-
ceived by the groove in cam 69 on the shaft 29.
“During each revolution of shaft 29, the cam 69
effects a forward and a return stroke of the tu-
bular member 47 to reciprocate the inner sleeve
39. The cam 49 is so timed with respect to cam
69 that just before beginning of the forward

‘movement of sleeve 39, the sleeve 38 is moved to
‘the left with respect thereto to close the split

sleeve 54 upon the tubing T so that, during for-
ward . movement of member 47 and sleeves 38
and 39 under the control of cam 69, the tubing
T is moved therewith bodily to the right through
chuck -9 which at this time is open. After the
collet-chuck 8 has closed upon the tubing T un-
der the control of its cam 25, the cam 49 effects
movement of sleeve 39 to the left with respect to
sleeve 38 to release the split sleeve 54 so that,
during the return stroke of sleeves 38 and 39 to
the left, the split sleeve 54 simply slides along the
tubing. | : L

In order to prevent the axial reciprocation of
the member 41 from disturbing the desired re-
lations between the cam 49 and member 45, the
cam 49 is provided with a groove 10 which re-
ceives the yoke extension Tf of the member 72
at the forward end of the slidable sleeve 47.
Consequently, as tubular member 47 moves to
the right and left, the cam 49 partakes of similar
movement and maintains the same relative posi-~
tion with respect to member 41. The shaft 50
of cam 49 is driven from the shaft 23 by the
sprocket 13, chain T4 and. sprocket 75 slidably
keyed to the axially reciprocable shaft 50. The
extent of feed of the tubing T may conveniently
be varied by shifting the points of connection of
link 65 to the levers 63 and 66 interposed between
the cam 69 and the slidable member 47; to that
end, the lower arms of the levers 63, 66 may each
be provided with a series of pivot-pin holes.

Preferably, the- stroke of member 47 is se-
lected to be slightly greater than the desired
length of the tubular electrodes or like tubular
elements to be cut in succession  from the for-
ward end of the tubing T projecting beyond the
collet-chuck; an exactly correct length of tubing
beyond the chuck is determined by a stop 76 con-
trolled- as hereinaftér described.  The frictional
grip of the split sleeve 54 upon the tubing T is
sufficient to effect its forward feed, and yet is
not so.great as to in any way damage the tubing
when its forward end is arrested by the stop and
the sleeve 54 is forced to.continue its feeding
movement. for a slightly longer time by con-
tinued forward movement of the inner sleeve 28.
This continued.grip and feed forward holds and
forces tubing against.the stop—thus insuring
exact length of the projecting section of the tub-
ing. The stop 76,.as more clearly appears in
Figs. 1, 2 and -12; comprises an arm whose for-
ward end is adapted to swing into the axis of
rotation of member 5 to intercept the tubing be-
ing fed axially thereof; as hereinbefore described.
The rear end-of the arm 716 is-pivotally mounted
upon a bracket 17 secured to a slide 18 adjust-
able, as by the threaded member 19, in direction
parallel to the axis of rotation-of member -5.
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Upon the arm 18§ is mounted the cam follower 80
for engaging the periphery of the cam 81 on the
one-time .shaft 29. Preferably, the arm 76 is
biased to maintain engagement of cam follower
89 with cam 81 by the spring 76a. The cam 81
is .so shaped that suitably. before the end of the
forward stroke of the tubular feed member 27,
the arm 716 is dropped (Fig. 13) to intercept the
leading end of the tubing T being fed through
the collet-chuck. ‘Thereafter, the cam 81 lifts
the arm 15 and holds it above the tubing (& igs.
12 and 1%) during other operations, hereinafter
described, performed upon the projecting piece
of tubing. : .

Beyond the forward end of the spindle .8 there
is  adjustably mounted, upon the bed 7 of the
machine, the supporting member 82 for the bar
83 which carries the grooved tool 84 (Figs. 1, 2,
19 and 20). To the bar 83 is secured the arm
85 which carries the cam follower 86 engaged by
cam 871 on the one-time shaft 29. After the stop
16 is lifted, the cam 81 permits movement of bar
83 to the left (Figs. 2 and 14) so that the for-
ward end of the rotating tubing held by the
chuck 9 is received by the groove in tool 84, and
as the movement of tool 84 continues to the left
under the control of spring 83a and -cam 81, the
projecting portion of the tubing is bent upward-
ly, Fig. 15, due to the upward slope of the bot-
tom of the groove in tcol 84. The sides of the
groove prevent rotation of the projecting section
of the.tube about the axis of rotation of the
chuck and, in fact, prevent all rotation of the
bent section except about its own axis. In con-
sequence, there is formed, as shown in Fig. 15, a
peripheral bead B at the bend in the tubing.
(Bead Bi was similarly formed in the prior cycle
of the machine.)

To afford fine adjustment of the height of the

bead, the angle between the axis of rotation of
the tubing and the line of reciprocation of the
member 8% may be varied; for example, as shown
more .clearly in Fig. 19, the supporting frame 82
for bar 83 may be pivotally mounted upon the
base member 88 and the angle controlled by the
threaded stop 89 whose lower end abufs. the
upper face of member 88. A spring 80 between
member 82 and 88 may be -used ‘to prevent vi-
bration of the machine from disturbing the de-
sired angular relation.
. The two.sections of tubing T, one-section being
the .straight section held by the -chuck 9 -and
the other. section being the bent section project-
ing beyond the chuck, continuously rotate, each
about its own axis, and centrifugal force causes
the forward end of the bent section to follow
the bottom of the greove as the member 84 re-
tracts so that the two sections of tubing again
come into alighment when tool €4 is fully re-
tracted (Fig. 16). This seli-straightening of the
tubing is not effected if rotation of the tubing
is stopped during the retraction of member 84.

After the tubing has been straightened, the
pair of members 92 having complementary semi-
circular notches move into engagement with the
tubing beyond kead B to embrace and support it
during & cutting-off operation hereinafter de-
scribed. The jaw members §2, 92, as more clear-
ly appears in Figs. 3, 4 and 5, are mounted upon
slides ‘93, 23 received by radial grooves in the
front face of membper {5 attached to the forward
end of spindle 5. The outer ends of the slides
83 are tapered to match the inner taper of ring
84 which encircles member 5.  Springs 96 bias
the pair of slides and supporting members 92
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away from éach other. The ring 94 is attached
to member 97 whose hub 98 supports the inner
race 89 .0f a ball-bearing whose outer race 100

receives pivot pins 101 at the forked end of lever
182 pivoted at 103 to the standard 104 extending
upwerdly from frame 7 of the machine. Clock-
wise. movement .of lever 102 (Figs. 1 and 3)

effects movement of ring 84 to the left so that.
the aforesaid inner taper thereof forces slides 93,
93 and jaws 92 toward and into engagement with

the tubing T :suitably beyond bead B. Upon re-
verse movement of lever 102, the springs 96 re-

store the slides and jaws to their original open
position. :

‘The movement .of lever 1082 is controlled by
cam {65 on the one-time shaft 29; the face of
the cam engages the cam follower (06 on arm
107 pivoted at 108 to standard (04 and connected
by link 169 to lever i62.

Jaws 92 are replaceable by similar jaws dif-
ferently notched to accommodate different sizes
of “ tubing ‘and having bases 92¢ of different
length to support the tubing at different desired
distances beyond the collet-head 8.

The cam 105 is so shaped that the jaws 92
close upon the tubing after it has been beaded
and straightened and before engagement there-
with of the scoring disk 148 (Figs. 1, 2, 10 and
17) rotatebly mounted upon member {11 pivot-
ally mounted at 112 upon the adjustable slide
113. The post 11§ extending upwardly from
slide 148 provides a pivotal support 115 for lever
116 which at its forward end threadably receives
the adjusting screw 17 having at its lower end a
flared or head member for supporting member
(R

Upon the supporting member 118 for slide (3
is-pivotally mounted at 119 the lever 129 having
at its lower end .a cam follower {21 maintained
in rengagement with cam 122 on shaft 28 by
spring 123. From the upper end of lever 120 ex-
tends a pin for supporting the roller 124 which
continuously engages the upper face of lever
116. When cam 122 permits spring 123 to swing
arm (20 in clockwise direction, arm 116 is actu-
ated in clockwise direction to lift the scoring
disk or -cutter {i9. When cam {22 swings arm
120 in reverse direction, the biasing spring {16a
moves arm 118 in counterclockwise direction so
to effect engagement of rotatable scoring disk 449
with the rotating tubing T (Fig. 17). The groove
{#i¢ in member .i1{ is to provide a clearance for
the bead Bl. The rotation of tubing T while disk
1 10 rests upon ‘it and is rotated thereby produces
a circumferential score cr groove which weakens
the wall .of the tubing. The scoring action can
be nicely regulated by adjustment of screw 117
which controls the angular relation. between
member. {{{ and arm 6 and by adjustment of
screw 25 which varies the position of slide 113
to change the distance between pivot £12 .of
member. {4{ and the axis of rotation of the
tubing.

Though rotatable disk {8 is preferred, it may
be replaced by a straight-edged knife non-ro-
tatably attached to member 143,

The distance from the chuck 8 at which the
cutter disk 140 engages tubing T may be varied
by adjusting the screw {28 which threadably en-
gages the .support 1!8 and passes through the
stationary bracket 127. By turning screw 26,
the support 118 is moved along the tracks 128
parallel to.the axis of rotation of tubing T. Sup-
port 118 may be clamped in the desired pesition
by tightening bolts 129 which pass through slofs
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in the base of support 118 into the frame mem-
ber 1. Similarly, the slidable support 1T for the
stop arm 78 may be held in desired position by
bolts 130 which pass through slots in the base
of support 71 into frame member 7. :

After the tubing has been scored, and prefer-
ably after knife 118 has been lifted therefrom,
it is struck beyond the scoring by tool 131 (Fig.
18) to break or sever the tubing at the scoring
and so detach therefrom the beaded element ET
suited for use as the cathode, or other compo-
nent of an electronic tube, such as a spacing
sleeve, or for any other purpose requiring a tubu-
lar beaded element. The described method of
detaching the beaded elements from the remain-
ing length of tubing provides for clean-cut, burr-
free ends thereof.

As more clearly appears in Fig. 11, the striking
tool 81 extends from arm 132 pivotally mounted
upon bracket 133 secured to the frame of .the
machine. The spring 134 biases the arms to
maintain engagement between cam follower 135
at the upper end thereof and cam {36 on the one-
time shaft 28.

After an element ET has been detached from
the tubing, the striker 13! is returned to its
original position, supporting jaws 82 move away
from each other to clear bead B, stop 16 is
dropped to the position shown in Fig. 13, the tub-
ing T is released by opening of chuck 9 and the
feeding of the tube T is initiated to bring the
next section of tubing in position beyond the
chuck (Fig. 13) for formation of another element
ET by the steps previously described and dia-
grammatically shown in Figs. 13 to 18.

With the preferred machine disclosed, all of
the operations are performed automatically and
the cycles follow without pause or interruption
to form tubular elements until a length of tubing
is exhausted. The operator then threads the
leading end of another elongated piece of tubing
through the machine and restarts it.

At considerable sacrifice in the rate of pro-
duction, any or all of the movements effected
by the cams on the one-time shaft 29 can be
effected manually and any or all of the steps of
the method shown in Figs. 13 to 18 .may be ef-
fected either manually or by mechanism differ-
ing substantially from the mechanism shown in
Figs. 1 and 2.

With the full-automatic machine of Figs. 1
and 2, beaded cathodes having a diameter of from
about 0.010”’ to about 0.100’’, a wall thickness of
from about 0.001" to about 0.004’’, and a length
of from about %’’ to about 1%/, are produced
at the rate of from about 30 to 60 per minute.
With a similar machine of suitably increased di-
mensions, there may be made, for example, bead-
ed anodes having a diameter of upwards to 0.75’7,
or larger, and a wall thickness of up to about
0.012',

The method of beading described is particular-
1y suited for thin-walled tubing of comparatively
small diameter and of metal; for example, it is
suited for nickel, aluminum, copper, brass, or
any other light-wall metal tubing. The tubing is
preferably seamless or drawn tubing although
seamed tubing may be used particularly if the
seam does not unduly stiffen or thicken it.

In the appended claims, the term “bead”, or a
variant thereof, is generic to and comprehends
circumferential projections or protuberances
which in cross-section are rounded, approxi-
mately semi-circular, flat-sided, or other config-
uration. ’

(%]
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Peatures of my invention herein disclosed but
not claimed are claimed in divisional applica-
tions Serial Nos. 296,576 and 336,532, filed Sep-
tember 26, 1939, and May 22, 1940, respectively.

What I claim is:

1. The method of beading a tube which com-
prises gradually bending a piece of metallic tub-
ing intermediate its ends to build up a bead of
bredetermined size and shape adjacent the bend,
and externally holding and rotating each of the
two sections of the bent tubing each about its
own axis to form a peripheral bead adjacent the
bend in the tubing.

2. The method of beading a tube which com-

- prises externally holding and rotating a piece of

metallic tubing about its axis, and during rota-
tion applying a bending force to the end of the
tubing, and concurrently rotating the resultant
sections while concurrently restraining the bent

. section from rotation except about its axis, to

form a peripheral bead adjacent the bend in the
tubing.

3. The method of beading a tube which com-
prises externally holding and rotating a piece of

. metallic tubing about its axis, applying a force

" to bend a section of the rotating tubing, during

30:

i4-

49,

application of said bending force restraining ro-
tation of the bent section except about its own
axis to form a bead adjacent the bend in the
tubing, and straightening the tubing by contin-
uing its rotation after discontinuance of said
bending force with continuance of restraint upon
said section precluding rotation thereof except
about its own axis.

4. The method of forming a beaded tube which
comprises bending the free end section of a piece
of metallic tubing to form two contiguous sec-
tions having their axes in angular relation to
each other, externally holding and rotating each
of the two sections each about its own axis to
form a bead adjacent the bend in the tubing, sup-
porting the beaded tubing, during rotation of the
tubing scoring it adjacent the region of its sup-
porf and at a distance from the free end corre-
sponding with the desired length of beaded tube,
and thereafter severing the tubing at the scoring
to detach a beaded tube therefrom.

5. The method of forming a beaded tube which
comprises externally holding and rotating a piece
of metallic tubing about its axis, applying a force
to bend a free end section of the metallic tubing,
during application of said bending force restrain-
ing rotation of said section, except about its own
axis, to form a bead adjacent the bend in the
tubing, straightening the tubing and circum-

~ ferentially scoring it at a distance from the free

60

65

75

end corresponding with the desired length of
beaded tube, and thereafter severing the tubing
at the scoring to detach a beaded tube therefrom.

6. The method of forming a beaded tube which
comprises bending the free end section of a piece
of metallic tubing to form two contiguous sec-
tions having their axes in angular relation to
each other; externally holding and rotating each
of the two sections each about its own axis to
form a bead adjacent the bend in the tubing,
during rotating of the tubing scoring the tubing
beyond the bead, striking the tubing to break off
the beaded section beyond the scoring, and during
the scoring and striking of the tubing supporting
it to preclude hending thereof.

7. The method of forming a tubular electronic-
tube component which comprises applying a
bending force to the free end of a piece of metal-
lic tubing having a wall-thickness within the
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range of from-about 0.001 inch to about-0.012
inch and a diameter within the’ range of from
ahout 0010 inch to about 1 inch, and during ap-
plication of said force externally holding and ro-
tating each of the two sections of the hent tub-
ing each about its own axis fo form a. bead adJa-
cent the bend in the tubihg. i

8. The method of forming an electrode for ahn
electronic. tube which. comprises bending. inter-
medlate 1ts ends amebe of. seamless metallic tub-
from. about. 0.001 1nch to about 0.012 1nch and a
diameter of from about 0.001 inch to about. 1
inch, externally holding and. rotating the two sec-

tions of the tubing and concurrently restraining

rotation of the bent section except about its-own
axis to form a bead adjacent the bend ik the
tubing, and.thereafter restoring the sections into
axjal alisnment, scoring the tubing at a. distarice
from! its. end corresponding. with. the' desired
electrode length, and striking the tubing to break
it at the scoring and so detach a beaded esec-
trode therefrom.

8, A machine for beadxng tubes compmsmg a
1otatable member for holding a piece of tubing
to effect axial rotation thereof, cam structure
movable to engage the end of the section of tub-
ing projecting therefrom and bend it out of the
axis of rotation, and structure for preventing ro-
tation of the bent projecting section of tubing
except about its own axis o form a bead at the
bhend in the tubing.

10. A machine for making beaded tubes com-
prising a rotatable member for holding a piece
of tubing to effect axial rotation thereof, and
structure movable toward said member con-
structed to engage and bend a section of tubing
projecting therefrom and to prevent rotation cf
said section except about its own axis.

11. A machine for making beaded tubes com-
prising a rotatable member for holding a piece
of tubing to effect axial rotation thereof, and
structure having a groove for receiving the free
end of the section of tubing projecting from said
rotatable member, the bottom of said groove
forcing the end of the tubing out of axial align-
ment with said member during linear movement
with respect thereto, and the sides of the groove
arranged to prevent rotation of said section ex-
cept about its own axis.

12, A machine for making beaded tubes com-
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prising a rotatable member for releasably hold- -

ing a piece of tubing whose end section projects
beyond said member, a stop member movable to
determine the length of said projecting section,
structure movable to hend said projecting sec-
tion and constructed to preclude rotation of said
section except about its own axis, and mecha-
nism for operating said stop and said structure
in timed relation to each other.

13. A machine for making beaded tubes com-
prising a rotatable member for releasably holding
a piece of tubing whose end secticn projects be-
yond said member, a stop member movable with
respect to the axis of rotation of said member
to determine the length of said projecting sec-
tion, and structure movable substantially paral-
Jel to said axis to bend. said section with respect
to said axis and constructed to preclude rota-
tion of said section except about its own axis

14. A machine for making beaded tubes com-
vrising a rotatable hollow member for releasably
holding a piece of tubing, means for frictionally
engaging said tubing to feed it through said

member while released therefrom, a stop mem- 7©
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ber movable transversely with respect to the-axis

-of rotation of said hollow member to arrest the

feed of said tubing and to deterimine the length

‘of the:section of tubing projecting beyond said
-hollow member; and structure movable while said

tubing is held by and rotating with said rotat-
able member to bend the projecting section there-
ol with respect to the axis of rotation of said
member and to. ¢ause the ‘rotation of that sec-
tion by said member to occur about an axis other
than said axis of rotation of said niemiber.

15, A machine for making béaded tubes com-
prising- a rotatable member for holding a piece

‘of tubing to €ffect axial rotation thereof, struc-

ture movable t6 berd -a section of tubing -pro-
jecting: beyond said miember and. so enforce-its

‘rotation about a different axis to form a- bead

near the bend in the tubing, means for support-
ing the section of -tubing beyond the bead, and
means for scoring said section adjacent said sup-
porting means comprising a structure movable
toward the axis of rotation of said member; and
a. scoring. member carrled by sald last-na.med
structure !

.16, A’ machine for making’ beaded tubes com-
prising a rotatable member for holding a piece
of tubing to effect axial rotation thereof, struc-
ture movable to bend a section of tubing project-
ing beyond said member and so enforce its rota-
tion about a different axis to form a bead near
the bend in the tubing, and means for scoring
said section comprising structure movable toward
the axis of rotation of said member, and a scor-
ing disk rotatably mounted upon said last-named
structure.

17. A machine for making tubular elements
comprising a rotatable member for holding a
piece of tubing to effect axial rotation thereof,
mechanism for forming a bead on the projecting
portion of said tubing adjacent said member,
means for circumferentially scoring the project-
ing portion of said tubing beyond the bead, and
jaws rotatable with said member movable toward
its axis of rotation to engage the tubing beyond
the bead and support it during the scoring there-
of.

18. A machine for making beaded elements
comprising a hollow rotatable member which for
part of the cycle of said machine grips tubing
extending therethrough and for another part
of the cycle is released from the tubing, recip-
rocating means operable during the second-
named part of said cycle to feed the tubing
through said member to project beyond it, and
structure movable during the first-named part
of said cycle to bend the projecting portion of
the tubing and to prevent rotation of the bent
portion except about its own axis to form a
head adjacent the bend.

19. A machine for making ftubular elements
comprising a hollow rotatable chuck through
which a piece of tubing extends, mechanism for
closing the chuck upon the tubing for part of
each cycle of said machine and for opening the
chuck for another part of said cycle, reciprocat-
ing means operable during the second-named part
of said cycle to feed the tubing through said
member, means operative during the first-named
part of said cycle to form a bead on the section
of tubing projecting beyond said member, means
operative during the first-named part of said cy-
cle to score the said projecting section, and means
operative during said first-named part of said
cycle to break off said section at the scoring.

20. Mechanism for beading tubing comprising
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two rotatable members through which the tubing
passes, a split sleeve about the tubing between
said members, mechanism for reciprocating said
members axially of said tubing, means for effect-
ing relative movement of said members to com-
press said sleeve upon the tubing to effect feed
thereof for one direction of their movement in
unison and to release said sleeve for the opposite
direction of their movement in unison, and means
operable to form beads on successive sections of
tubing fed by said members.

21. A machine for beading tubing comprising
a rotatable hollow member through which the
tubing passes, a chuck for engaging the tubing
to effect its rotation with said member, a pair of
concentric sleeves about said tubing and within
said member, a split sleeve compressed upon the
tubing by relative movement in one direction
of said sleeves, mechanism for moving said con-
centric sleeves in unison in one direction while
the tubing is held by said chuck and for moving
them in reverse direction while the tubing is
released from said chuck, means for effecting
relative movement of said sleeves in one direction
to compress said split sleeve upon the tubing for

10

15

20

25

2,248,720

movement with said concentric sleeves during
their aforesaid reverse movement in unison and
for effecting opposite relative movement of said
sleeves before their movement in unison in said
one direction, and structure movable to bend the
rotating tubing projecting beyond and held by
the chuck and to enforce rotation of the hent
section about its own axis to form a bead.

22. A machine for making beaded tubular ele-
ments comprising a rotatable member for releas-
ably holding a piece of tubing, pivotally mounted
structure, a slidable member carried by said
structure, mechanism for effecting movement of
said slidable member to bend the section of tub-
ing projecting beyond said rotatable member and
to cause the rotation of that section by said
member to occur about an axis other than said
axis of rotation of said member to form a bead
on the tubing, and means adjustable to vary the
angular position of said structure and so vary
the angular relation between the axis of rota-
tion of said rotatable member and the line of
movement of said slidable member.

ANTON A. PRUCKNER.



