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5:Claiins.

1
This invention relates to machines snd fieth:
ods for forming tubing and more partxcularly to
machines and methods for forming tubmg coin-~

prising a spiral suppofting meniber and 4 flexi-

ble of retractable strip. It is an object of this
invention to provide & -tachine for forming tib-
ing of the class described by an improved meth-
od whereby the edges of the flexible or retractable
strip ‘are secured together along & spiral seam
by the supporting member in such mahner that
the supporting member is covered by flexible or
retractable strip. Tt is also an object of thisin-
vention to provide a machine of simplé and
rugged construction which is efficient in operé-
tion and of low cost to manufacture and Which
is readily adaptable for the manufacture of tub-
ing of different diameters.

In the drawings which- illustrate a preférred

embodiment of this invention »

Tig. 1 is a partial view in side elevation of a
tube forming machine in accordance with this
invention;

Fig. 2 is a view in elevation looking from the
left in Fig. 1;

Fig. 3 is a partial longitudinal sectional view
taken as on line 3 of Fig. 2;

Fig. 4 is 4 partial view m end- elevation lookihg
from the right in Fig. 1;

Fig. 5 is'a partial view in elevation lookmg from
theright in Fig. 3;

Fig. 6 is a partial vertical transverse -Section
takeiras on line 6==6of Fig. 3;

‘Figs. 7, 8, and 9 are transverse sectional views
showing the joint between the edges of the ré-
tractable strip at different stages in the ‘securing
of the edges of the strip together by the support-
ing spiral in the operation of the machine; Fig. 7
showing ‘the subporting spiral as it is fed to the

machine: Fig. 8, the relation of the overlapping
edges of the retractable strip and the binding .

wire to each otheir and to the supporting spiral
before the edges of the retractable-strip and the
binding wire are forced into the trough of the
supporting spiral, and Fig. 9 showing the' edges
of the retractable strip and the binding wire a8
forced into the trough of the spiral and

Fig. 10 is a partial longitudinal sectional view

of a completed section’of tubing, the tubing being

shown collapsed and showing the sides of ‘the
trough of the spiral pinched togethei so as to
retain- the edges of the retractable strip and the
binding wire inthe trough of the spiral.-

A ‘machine in accordance with this' invention
éomprises, as shown in the drawing, a supporting
stand' having vertical members {-suppotting lower
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68

atd ‘uppst base meribers
Sectired to the upper base meniber 315
or standard 4 having an enlarged boss $'bo
receive 2 ‘sleeve 8 movnted on rolier bearings
in tha boss 6. ‘The sleeve 8is flanged at-ong- end,
as at 12, and'a sprocket 14 is:Sectired t flatige
12 by bolts 16. At its other end ‘the sléeve 8
a bevel geéar 18 sectired thereoh by & key ‘208
set screw 21. Extending through the sleeve E R
a Sleéve 22 which projects at both ‘ehids beyoud
the sleeve 8 and at one end-extéhds ‘¢
irig in & boss 23 on ‘an‘énd piece 24 $ectred 1ot
standard 4 by bolts 25. ‘The boss 23 is -“paftly
cut from the end piece 24 and is spiit through=
out its length so as ‘to be drawn’together by bov;s
26 to hold the sleeve 22 against movement.

Mounted on ‘the slééve 22 adjacent the gear 18
is a split collar 28 which is clamped’ ‘againit
rhovement on the sleeve 22 by a bolt 30. The col—
lar 28 is provided with a progectmn 31 hav g
ihclined face at 31t against which hears a beVefl
gear 33 which meshes with the gear 18 and: 18
journaled on a ‘bearing pin 32 secured it the ¢ol-
lar 28, The gear 33 is formed with a projecting
hub which i§ cuit away at its ouitet ehid to pro
a seat for a forming roll 34 secuied to thé géar
hub by boits 35.

The roll 34 cooperates with.a sitnilaf 761 36 6=
cured by bolts 37 to its seat on the hub of a gear
38. The gear 38 meshes with the gear 3 and 18
journaled on a bearing pin 49 mounted i a ¢ol-
lar 40. The pin 39 secures the gear 88 to its
seat on an inclined face 41 on a projéctién ll on
the collar 40. The inclined faces on the eollars

5 serve to maintain the cooperating forming Folls

34 and 36 at the proper angle to enable the
grooves 342 and 36® in the respectivé rolls to plnch
together the sidés of the metallic supporting spl-
ral 56 of the tubing. The collar 40 i§ snugly bt
movably mounted on the §leeve 22 and is secured
in ‘position on the sleeve 22 by a pin 42 which-
extends through slots 43 in opposite sides of the
sleeve 22 and which tightly fits an opening in-4
rod 44 slidably mounted in the sleeve 22. The
rod 44 projects beyond the sleeve 22 at: the ‘boss
23 and has its end threaded to receive nuts 48
which maintain under suitable compression g
spring 46 sufrounding -the -rod 44 and : -confined
between ‘thé nuts 45 and -the sleeve 22, ~The
spring 46 serves to yieldingly ‘maintain “the :¢o<
operating Tolls 34 and 36 in proper operativere=
1ation bt ‘permits ‘the toll 36 to bé moved away

from the foll 34:1h the-event an extra thickness

of material 48 fed between the Yolls 34 and 38, the




collar 46 and rod 24 moving relatively to the
sleeve 22 at this time.

The rolls 34 and 36 are driven in opposite di-
rections from the gear 18 through the gears 33
and 38. The gear 18 is driven from a motor 48
mounted on the lower bed plate 2 by a sprocket
49 on the -motor-shaft connected. by a chain 50
to another sprocket 51 which is fixed on a shaft 52
journaled in bearing brackets 53 carried by the
upper bed plate 3. At one end the shaft 52 has
fixed thereon a small sprocket 54 connected by a
chain 55 to the sprocket {4 which, as stated, is
fixed on the sleeve 8.

In forming the tubing, strip metal of sufficient
length to form the length of tubing desired is
passed through forming rolls to give it a U-shape
with the edges curled back, such as the shape
of the strip 56 shown in Fig. 7, and at the same
time the formed strip is coiled in helical shape.
‘The coiled strip is placed upon a tubular support
58-carried by a pin 89 engaged in the end plate
24 and is guided by suitable guide rolls as it moves
about the machine to the rolls 34 and 36. Before
the formed. strip 55 passes between the rolls 34
and -36, the edges of a suitable collapsible strip,
as g textile strip 68, are overiapped over the
trough of the strip 5% and the binding or retain-
ing wire or cord 81 is placed over the overlapped
edges of the strip 68, as shown in ¥Fig. 8. The
wire or cord 61 is under sufficient tension to force
the overlapping edges of the strip §9 into the
trough of the strip 56 and to hold the overlapping
edges.of the strip 68 in that positicn, as shown
in-Fig. 9, as the strip 86, the overlapping edges
of the strip 60 and wire or cord §¢ pass between
the rolls 34 and 36. The rolls 3¢ and 36 press
in the sides of the trough in the metal strip §§,
as shown in Fig. 10, so that the overlapping edges
of the strip 80 are frictionally held between the
sides of .the trough of the metal strip 56 and
between the wire or cord 6{ and the metal strip
56..

To gulde the helix formed of the strip 56 to
the rolls 34 and 38, there is provided a plurality
of guide rolls §2 (three being shown in Fig. §),
mounted on pins §3 fixed in yokes 54. The yokes
84 each have a stem, one being pivotaily mounted
in an. opening in a pin §% as shown in Figure 3
and the other two stems being pivetally mounted
1n openings in rods' 2 The pin &5 and rods 29
dre mounted in opemngs in bosses 8§ on a plate
81 secured to the standard 4 by boits §8, They
extend’ through p1ate ‘87 into recesses §¢ in the
standard 4. At their opposite ends the rods 23

gxtend into openings in a bracket 77 mounted |

on. the sleeve 22.° The upper portions of the
guide rolls 62 project through openings in a semi-
cylindrical cover plate 70 secured to the standard
4 by suitable screws (not shown).

* Similar to the guide rolls 62 and similarly
mounted in yokes 84 which are pivotally mounted
in'brackets 1, 12, and 12 are three roils 622, The
brackets T{, 72 and 73 are secured by screws 142
to flat surfaces formed upon the lower portion
of the boss §, at points equally spaced around
the lower half of the boss 6.

* The textile strip 88 may be suppiied from a
suitable roll T4 rotatably mounted on a support
15 carried by a frame member {. From the roll
the strip may pass over suitzble guide rolls 1§
carried by brackets secured to a frame member |
and the base member 3 while the cord or wire
61 may be fed from a suitable spool or reel (not
shown) ‘mounted adjacent the machine and
passed over guide rolls 18, suitable braking means

- bracket 11 in adjusted position.
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being applied to the reel or spool so as to placé
the wire or cord 61 under the desired tension.

The tubing, as its passes from the rolls 34, 36
is guided and supported by the engagement of
the metallic strip 56 in suitable guide rolls 80,
822 820 82c (see Figures 3 and 5). 'These guide
rolls are: supported by the rods 29 and by the
bracket 1T respectively. The bracket 1T has a
portion T1& formed as a split collar fitting the
sleeve 22 and adapted to be tightened by a bolt
182 to tightly engage the sleeve 22 and hold the
‘The tubing
guide roll 80 is rotatably mounted in a yoke 81
which has a stem pivotally supported in a recess
in the bracket 11. The tubing rolls 822 and 82v
are mounted in yokes whose stems are pivotally
mounted in rods 298 and pins 83, respectively (see
Figure 5), the pins 83 heing fixed in openings
in the bracket 711. For supporting the two guid-
irig rolls 82¢ there is secured to the bracket 17
by the bolt 85 a bracket 86 having openings in
which are pivotally mounted a yoke supporting
a roll 82¢ and a yoke supporting a roll 62b. The
roll .82¢ cooperate with the rolls 80, 822 and 82°
in guiding the tubing after the metal strip 56
has passed hetween the rolls 34 and 38§ while the
roll 62P cooperates with the rolls 62 and 62¢ in
guiding the metal strip 56 to the rolls 34 and 36.
The various guide rolls are positioned axially of
the machine to conform to the helical shape of
the strip 56.

As the tubing passes from the rolls 34, 36 fo
the first of the guide rolls, g roller 84 (Figure 4)
adjustably supported on a standard 86 carried

5 by the bed plate 3 bears against the tubing so

as to press the metal strip 56 against the first
guide roll, (one of the rolls 822 ag shown in Fig. 5),
whiie an inclined roller 88 adjustably supported
by a standard 90 carried by the base plate 3 bears
against the side of the metal strip §5 so as to
maintain. the helical coil of the strip 36 spread
apart and to cause the tubing to move away from
the rolls 34, 36.

To receive the tubing as it passes from the
machine there is provided a cylinder 92 having
rings or collars 93 at its ends by which it is ro-
tatably mounted on rolls 94 suitably mounted on
supports 95 carried by the bed plate 3. Rolls 96
suitably mounted on a support 97 carried by the
bed piate 3 engage opposite sides of a ring 93 to
prevent longitudinal movement of the cylinder.
Intermediate its ends, the cylinder 92 is provided
with g flanged collar 88 which rides on support-
ing rolls 98 mounted on supports 100 carried by
the bed plate 3. 'The collar $8 serves as a pulley
to rotate the cylinder 92 ang is engaged by a belt
{81 driven by a pulley 102 fixed on an end of a
shaft 103. The shaft 163 is journaled in a bear-
ing 184 supported from a frame member | and
has fixed on its other end a gear {08 which en-
gages with a gear 106 fixed on the shaft 52 which
is driven from the motor 48.

The cylinder 82 is open at the end adjacent
the rolls 34, 36 to receive the tubing as it is formed
and is closed at its other end by a slide 108 hav-
ing a handle {10 and open ended slots i {1 at each
side to fit over threaded pins 112 fixed in the end
ring 93. Wing nuts 114 threaded on the pins 112
secure the slide in position. The cylinder 92 is
of less length than the extended length of the
finished tubing so that the tubing is collapsed
after it engages the slide 108. The rotation of
the cylinder 92 is adjusted to give the cylinder
a peripheral speed substantially greater than the
rate of feed of the metal strip 56 by the rolls 34,
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36 so as to assist the retracting and packing ot
the finished tubing in the cylinder 92.

Many modifications within the scope oi my
invention will occur to those skilled in ‘the art
and therefore the invention is not limited to the
specific form and embodiment shown.

What is claimed is:

1. In a machine for forming tubing of a strip
of collapsible material and a helix of strip metal
clamping the overlapping edges of the collapsible
material together, a standard having a bearing
opening therein, a sleeve rotatably mounted in
said bearing opening, a second sleeve mounted in
said first sleeve, means holding said second sleeve
against rotation, cooperating rolis for clamping
the helix on said collapsible material, means sup-
porting said rolls from said second sleeve, said
supporting means being constructed and ar-
ranged to permit relative displacement of said
cooperating rolls, means for driving said cooper-
ating rolls from said first sleeve, driving means
for said first sleeve and means yieldingly oppos-
ing relative displacement of said cooperating
rolls.

2. In a machine for forming tubing of a strip
of collapsible material and a helix of strip metal
clamping the overlapping edges of the collapsible
material together, a standard having a bearing
opening therein, a sleeve journaled in said open-
ing, means for operating said sleeve, a second
sleeve mounted in said first sleeve, means con-
necting said second sleeve and standard and
preventing rotation of said second sleeve, coop-
erating rolls for clamping the helix on the col-
lapsible material, means for operating said co-
operating rolls from said first sleeve, relatively
movable means supporting said cooperating rolls
from said second sleeve and means yleldingly
opposing relative movement of said supporting
means.

3. In a machine for forming tubing of a strip
of collapsible material and a helix of strip metal
clamping the overlapping edges of the collapsible
material together, a standard having a bearing
opening therein, a sleeve journaled in said open-
ing, means for operating said sleeve, a second
sleeve mounted in said first sleeve, means pre-
venting rotation of said second sleeve, cooperat-
ing rolis for clamping the helix on the collapsible
material, means for operating said cooperating
rolls from said first sleeve, supporting means for
one of said cooperating rolls fixed on said second
sleeve, supporting means for the other of said
cooperating rolls slidably mounted on said second
sleeve and means yieldingly opposing movement

10

15

20

35

40

50

of said supporting means on said second sleeve. 55

4, ITn a2 machine for forming tubing of a strip
of collapsible material and a helix of strip metal
clamping the overlapping edges of the collapsible
material together, a standard having a bearing
opening therein, a sleeve journaled in said open-
ing, means for operating said sleeve, a second
sleeve mounted in said first sleeve, means pre-
venting rotation of said second sleeve, cooperat-
ing rolls for clamping the helix on the collapsible
material, means for operating said cooperating
rolls from said first sleeve, supporting means for
one of said cooperating rolls fixed on said second
sleeve, supporting means for the other of said
cooperating rolls slidably mounted on said second
sleeve, a rod slidably mounted in said second
sleeve and movable with said movable roll sup-
porting means and a spring engaging said rod to
oppose relative displacement of said cooperating
rolls.

5. In a machine for forming tubing of a strip
of collapsible material and a helix of strip metal
clamping the overlapping edges of the collapsible
material together, a standard having a bearing
opening therein, a sleeve rotatably mounted in
said bearing opening, a second sleeve mounted in
said first sleeve, means holding said second sleeve
against rotation, cooperating rolls for clamping
the helix on said collapsible material, means sup-
porting said rolls from said second sleeve, said
supporting means being constructed and ar-
ranged to permit relative displacement of said
cooperating rolls, means for driving said cooper-
ating rolls from said first sleeve, means yieldingly
opposing relative displacement of said cooperat-
ing rolls and guiding means substantially main-
taining the helix of the desired diameter around
said sleeves as the helix passes to and from said
cooperating rolls.

ROBERT H. MURPHY.
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