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12 Cla.lms

This invention relates to a form'ing apparatus
and method. . It is particularly applicablé to the
formation. of tubes from sheet material, includ-
ing the formation of & tubular covermg about an

8 already existing tube.

An- object. of the invention is to prov1de an’

apparatus and/or method for economically mak-
ing t{ubes (including tubular. coverings) from
sheet material, particularly from celluloid or
other readily soluble materials.

A more specific object of the 1nvent1on is to
provide an apparatus adapted for the production
of various sizes of tubes by a single machine.”

A further object of the invention is to provide
an apparatus and/or method for rapidly and eco-
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15

nomically making singiée convolution tubes (in-

cluding tubular coverings) from'sheet material,

particularly from cellulmd or other readily sol-»

uble materials.

20
““from the following disclosure.

The form of machine disclosed is conistructed

and operated  as . follows: A reciprocating head

carries a horizontally mounted, rod-like man—,

5 drel. One edge of a Sheet of celluloid is mois-
" tened with a suitable solvent; and‘then the sheet
is placed upon a divided support beneath the
mandrel;
the sheet down between the two sections of the

30 support and bending it about ‘the “mandrel ‘to:

U=-shaped form. Automatlcally operated slides
complete the bending ~of ‘the ‘sheet to tubular
form and overlap the edges of the sheet.. A heat-
ed pressure member presses.the overlapped edges

35, together and ‘causes evaporation of the solvert,
thereby uniting the overlapped edges. . The ma-
ehine parts are then returned to their initial po-
sition, and the tube removed from the ma.ndrel
Fig. 1.is a side elevation of the machine. .
Fig. 2 is a side detail view (partially in section)
. showing the tube forming parts of the machine.
Fig. 3 is a front detail view taken in general
on: the line 3—3 of Fig. 2.

40

45
~ the lines 4—4 of Figs. 3 and 6, the parts being
partially advanced to the position where the sheet
has been bent into U-shaped form.

Pig. 5 is a sectional view similar to Fig. 4, but
- showing the parts advanced to fully operated
" position, where the sheet has been formed into
a complete tube.

Fig. 6 is a detall view taken on 11ne 6—6 of
Fig. 3.

5
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55,

Other objects of the invention w111 be obv10us‘_
_sllda,bly mounted mandrel supports ‘11 and 12.
Removably sécured to mandrel support 11 is &

The mandrel is ‘depressed, carrying

- Fig. 4 is a detail view taken approx1mate1y on:

Fig, Tisa perspective vrew of ‘& completed tube.

(ClL 18—14)

formed as a covenng for an already ex1sting .
tube.

Frg 8 is an elevatmn of one form of mandrel
which the invention contemplates. o

Fig. 9 is a section on the line 9—9 of Fig. 8, = -60

Fig. 10 is'a cross section of ‘a form of mandrel
which'may be used in applying a. tubula.r cover-
ing to an already.existing tube.

The machine may be supported. by legs-1, and
operated by a pedal 2 which is attached to a pedal 65
arm 3, pivoted at 4. A stationary bracket 5 slid-
ably supports a reciprocatory head 6; The arm 3

..1s'50 connected with the head at 7 that the head'

will - Be  depressed . upon.  application -of pressure
to the pedal 2. The weight of arm 3 is so dis- 70
tributed that it’ automatically returns the head

‘6 to its’ uppermost position when pedal 2 is

released
As best shown in Fig: 3, the reciprocatory hea.d
6 includes a frame 8 from. which depend two

rod-like mandrel 13; and support 11 is rota.tably
mounted in its bearmg 14 to permit the mandreI

to bé swung in a horizontal plane. The Iower 80
end “of maridrel support 12 .is notched forms- .
tion, as best shown in Fig. 2; to receive the right
hand end of the mandrel. Preferably the man=-
drel support 12 is secured against rotation, as. by

a screw 15 which projects. into a slot. 16 without,

‘however, clampmg the mandrel support 12.. If

the celluloid tube is to be formed as a tube cover-
ing about an already existing tube (e.g. a sheet
metal tube), such already existing. tube 13= is
placed upon. the mandrel. Then as far as"the 90
formation of the celluloid tube is concerned the
tube 134 -becomes a part of the mandrel and for

‘convenience it will be so considered.

A 'sheet of celluloid 17 (Figs. 2 and 3), one
edge of which-has been mo1stened with & suit-
able solvent is placed upon a divided support
comprising stationary plates 18+ and 18>, The -
sheet may be correctly positioned by p]acmg it
against ‘a stationary (but adjustable) abutment
strip 21, Pressure applied to the pedal 2 causes 100
the mandrel 13 ‘to descend between stationary
plates 182 and 18%, the mandrel carrying the cel-
luloid sheet with it until it has been bent into
U-shaped form as shown at 17’ in Fig.'4. In.
this position the bottom portion of the sheet of 105
celluloid is held against a-concave ‘vertical slide :
19, which' is ‘biased ‘upwardly by light pressure
helical springs 20, 20 (Fig. 3). -

Upon' further movement of the head 6, each 110
end of a reclprocatory honzontal slide 228 is en- -
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gaged by a cam 232 (one shown) and the slide

“moves inwardly. As the slide moves it bends the

10 -
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right hand edge (Fig. 4) of the sheet of celluloid
adjacent the top surface of the mandrel 13. As
the head 6 continues to move, a similar horizon-
tal slide 22V is actuated by cams 23, 23 and bends
the left hand edge of the gtrip of celluloid’ over
the top .of the opposite edge. At about this time
downward motion of the mandrel is” terminated
by vertical slide 15 striking adjustable detents 24,
24 (Fig. 3).

Helical springs 25 and 26, associated respec-
tively ‘with mandrel supports 11 and 12, now
yield and the movement of head 6 contmues un-~
til the nose 27 of pressure member 28 has been

brought against the overlapped edges of -the:

sheet of celluloid. Preferably the pressure mem-
ber 28 is kept hot by a suitable electric heating
element 31 (Fig. 3) located in a bore 32 in the
member: 28. 'The heat quickly evaporates the

‘solvent, and the overlapped: edges are sO securely
united as-to become virtually one piece of cel- -

luloid. . Preferably a second electric heating ele-

-~ ment 33 is secured to the bottom of vertical slide

19, thereby keeping the slide hot. Considerable
héat is transmitted o various associated parts,
ineluding the’ mandrel 13, thus accelerating the
evapor: ation of the sclvent and makmg it p0551b1e

=~ to speed up production.
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¢~ oubt the slide 42.
‘action causes ‘the’ top portlon of “the .tube. to

60

When the pedal 2 is reieased head 6 rises and

the parts are returned to  their ‘non-operated
positions.

Horizontal slides 222 and 22b are re-
stored by . & pair of links 352, 350 (Fig. 2) at-

;;,tached to . stationary pivot 36, and biased out-
wardly by helical spring 37. -The spring 37 sur-

rounds a rod 38 which passes loosely - through
the links 35¢ and 35P. A -smiliar pair of links

is preferably located at the opposite end of slides™

22a ‘and 22 as shown in Fig. 3.

‘o remove the finished tube, the- operator. .-
‘grasps the right hand end of the mandrel (Fig. -
3). .and swings it away. from mandrel’ support’
12. No dxfﬁculty i f—‘xpenenced in  the removal:
- 61 thé finished product from the mandrel 13.

wheie the cellulmd tube 17"’ (Fig. 7) has been
formed as a‘ covering .for a sheet .metal tube
13%, “In cases where the celluloid tube is desired
by itself, a two part mandrel may be utilized
to facilitate removal.of the tube. Such a mandrel
is ‘shown in Figs. 8 and 9.

The mandrel; designated as a whole by 40 has
a body 41 which 'is ‘channelled at the top to re-

ceive a removable slide 42; provided with a han-
o dle. portmn 492,

This form of mandrel fits into
the machine which has been already described.:
After the celluloid tube has been formed on the
mandrel, the operator swings the right hand end
of the mandrel away from support 12 and pulls
The solvent and the drying

adhere to the slide 42. The tube does not,
however adhere to. the body 41 of the mandrel.
Aﬂcordlngly, the tube comes off with the slide

‘:6~5: 42 and then the slide can b be pulled away from

the wall of the. tube. |

The dlmenamn W (Fig. 9) repr esents the small-
est diameter of ‘tube 1o be made, ahd the machine
is-built to operate with a mandrel of this hori-

70 zontal dimension. For pr ogresswely larger tubes

mandrels. are used which have the same hori-

- zontal dimension w, but have progressively. in-

75

¢reasing vertical dlmensions h.
cumference of the

Thus the cir-
mandrels vary progressively,

3 but all can be. used in the same machine without

any adjustment ovher fhan adjusting dents 24

and 22b,
“eams engage the slides 22 and 22b, bearing sur-

(Fig. 3) to vary the descent of vertical slide 19.
The tube will be formed non-circular (except
when % is equal to ), but after being removed
from the mandrel it is sprung or reshaped into
circular form.

. Various minor structural details of the ma~-
chme will: now. be .described. Stationary plates
182 and 18P are suitably spaced from base block
44 by spacers. 45 (Figs. 4 and 6). to permit free
movement of slides 22+ and 225" These spacers
pass through suitable slots 46 in the slides 222
To minimize wear where the actuating

face is provided in the form of short lengths
of replaceable drill rod 47, held in by screws 48.
Adjacent ‘vertical slide 19, are guide plates 59,
50, the upper edges of which are channelled. at

80

85

90

51 to collect solvent that may be hbrought back

by slides 222 and 22°. These channels 51 may
be cleaned from time to time with-a convenmonal
pipe cleaner used by smokers. =
The form of the invention disclosed iz m
illustrative in comphance with the patent stab-
utes and-is not to be construed as limiting the
appended claims, -
1 placing tubular coverings on relatively large

sheet metal tubes, it frequently happens that the-

sheet metal tubes do not Tun true to size.” Hence,

some of the individual tubes may 1ot properly fit,

on & round mandrel, sucn as shown in Figs. 2 to
5. This difficilty may’ be overcome by using a
mandrel of the cross sectional form shown in
Fig. 10." The mandrel 132 is channelled at 55 and
56, thus permitting an under sized tube to flatten

somewhat throughout two zones as the tube is’
. applied to the mandrel, -In-this way, a comiort-

ably tight fit is made with individual sheet metal
tubes varying somewhat in actual sme from the
nommal tube: s1ze .
I claim:
1. A tube forming machine: comprlslng a re-

“ciprocatory head, a mandrel attached to said

head, meéans to manipulate sheet material in con-

~junetion with said mandrel; and means to auto-
~ matically actuate said manipulating means when

the head is ‘reciprocated.
2. A"tube forming machine compr1smg a head,

4 mandrel attached to the head, a divided sup-

port ‘for sheet material, means to cause relative
movement between the mandrel and said support
whereby the mandrel passes between the parts of
the support and carries the sheet material with it.

3. A ‘tube forming machine comprising: a hesd,

merely.
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a.mandrel attached to-the head, a divided support ;-

for sheet material, means to cause: relative move-
ment between the mandrel and said -support
whereby the mandrel passes between the parts of

the-support and carries the sheet material with-

130

it, and means to bend -the sheet substantially -
135

completely around.the mandrel. -

. 4.-A tube forming machine comprising: g head
a mandrel attached to the head, a divided sup-
port for sheet material, means to cause relative

movement between the mandrel and said sup- %

port whereby the mandrel passes between the
parts of the support and carries the sheef ma-

140

terial with it, and means. to overlap the edges of -

the sheet and. apply heat and pressure-simul-
taneously to-the overlapped edges. '

‘5. A tube forming machine comprising: a bar-
like mandrel, a slide biased toward the mandrel,

145

and means to cause relative movement between

the mandrel and the slide whereby the ma.ndrel

‘engages the slide and displaces the same.

6. A tube. formmg machine comprlsmg a bar-

150
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_ like mandrel, a slide biased toward thevma‘,ndrel,
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means to cause relative movement between the
mandrel and the slide whereby the mandrel en-

gages the slide and displaces the same, and means’

to adjustably limit the displacement of the slide.
7. A tube forming machine comprising: a re-
ciprocatory head, a mandrel carried by the head,

‘a base, a vertical slide mounted in the base and

biased upwardly beneath the mandrel, means to
reciprocate the head o project the mandrel with
a sheet of material between the mandrel and the
slide, means to adjustably limit displacement of
said slide by the mandrel, and horizontal slides
operable to manipulate said sheet material.

8. A tube forming machine comprising: a re-
ciprocatory head, a mandrel carried by the head,
a base, a vertical slide mounted in the base and
biased upwardly beneath the mandrel, means to
reciprocate the head to project the mandrel with
a sheet of material between the mandrel and the
slide, means to adjustably limit displacement of
said slide by the mandrel, horizontal slides oper-
able to manipulate said sheet material, and means
carried by the head to automatically actuate said
slides successively.

9. A tube forming machine comprising: a re-
ciprocatory head; a mandrel carried by the head,
the head being movable with respect to the man-
drel and the mandrel being biased away from the
head; means to move the head to project the
mandrel against a sheet of material; means to
manipulate the sheet material and overlap the
edges adjacent the surface of the mandrel; and
means carried by said head to actuate said
manipulating means.

10. A tube forming machine comprising: a re-
ciprocatory head; a mandrel carried by the head,

3

the head being movable with respect to the man- -
drel and the mandrel being biased away from the
head; means to move the head to project the
mandrel against a sheet of material; means to
manipulate the sheet material and overlap the-
edges adjacent. the surface of the mandrel; and
means- carried by the head to apply pressure to
the overlapped edges of .the sheet.

11. A tube forming machine comprising: a re-
ciprocatory head; a bar-like mandrel carried by
the head, the head being movable with respect to
the mandrel and the mandrel being biased away
from the head; means to move the head to pro- -
ject the mandrel against a sheet of material;
means to manipulate the sheet material and over-
lap the edges adjacent the surface of the man--
drel; means carried by said head to actuate said

85

90 .

~manipulating means; means carried by the head

to apply pressure to the overlapped edges of the
sheet; and means to. heat said pressure applying-
means. A : -
12. A tube forming machine comprising: a re-.
ciprocatory head; a replacable bar-like mandrel
carried by the head; a divided support for a'sheet
of material; means to move the head to project 100
the mandrel between the parts of the support to
carry the sheet material with it and partially
fold the sheet about the mandrel, the mandrel
being of elongated cross-section and having its
greatest cross-sectional dimension disposed.in the 105 -
direction of movement of the mandrel; means to i
adjustably limit the movement of the mandrel
between the parts of the divided support, and:
means to complete the folding of the sheet-about
the mandrel. :
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