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This invention relates in general to machines for han-
dling tubes while they are being treated, and more par-
ticularly the invention concerns the coating, printing or
lacquering and subsequent drying of collapsible tubes.

According to one known practice in the collapsible
tube industry, the tubes are mounted on mandrels or
spindles that are carried by a rotating turret or carrier
disc so that the tubes are moved successively into op-
erative relation to a coating mechanism or a printing
mechanism or a lacquering mechanism, after which the
tubes are removed from said spindles and transported to
a drying machine where the tubes are individually placed
on supporting pins and moved by a conveyor through
a drying chamber. This is a slow and expensive pro-
cedure. ) .

A prime object of the present invention is to provide
a machine of the general character described which shall
embody -novel and improved features of construction
whereby a layer of substance capable of hardening by
drying can be applied to a tube and then dried, in one

. continuous operation without removing the tube from
its supporting spindle, whereby, for example, all of the
finishing operations on 2 collapsible tube, such as coating
or printing or lacquering and then drying, can be carried
out at many times higher speed and at substantially lower
cost than have been possible heretofore.

Another object of the invention.is to provide such a
machine which shall include a novel and improved tube-
supporting spindle comprising two portions upon one of
which the tube shall be firmly supported for presentation
to one treating mechanism such as a coating, printing
or lacquering mechanism, and to the other of which the

" tube can be easily shifted for movement of the tube to
another treating mechanism, for example, through a dry-
ing chamber with adequate space ‘to facilitate quick cir-
culation of air both inside and outside the tube.

A Turther object is to provide such a tube-supporting
spindle which shall include a main or body section to
nicely slidably receive the tube, and a secondary section,
for example, a coaxial pin of substantially smaller d:am-
eter or aggregate volume than the space within the tube
and projectable beyond the free end of the body sec-
tion so that the tube can be slid from the body section
onto said projecting portion of the secondary section.

Still another object is to provide novel and improved
means for actuating said pins of the tube-supporting spin-
dles for holding the tubes during presentation to one
treating mechanism, e, g., the drier, and for automatically
stripping or removing the tubes from the pins and spin-
dies. : :

Other objects of the invention are to provide a ma-
chine of the character described which shall be rela-
tively simple and inexpensive in construction and reliable
in operation; and to obtain other advantages and results
that will be brought out by the following description in
conjunction with the accompanying drawings, in which

Figure 1 is an end elevational view of a machine em-
bodying the invention; ’
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Figure 2 is a vertical séctional view,
the plane of the line 2—-2 of Figure 1;

Figure 3 is a transverse vertical sectional view, approxi-
mately on the plane of the line 3—3 of Figure 2;

Figure 4 is a horizontal sectional view, approximately
on the plane of the line 4—4 of Figure 3;

Figure 5 is a similar view, approximately on the plane
of the line —5 of Figure 3;

Figure 6 is an enlarged composite sectional and side
elevational view of one of the tube-supporting spindles
and a tube, showing the manner of applying the tube
to the body portion of the spindle;

Figure 7 is a similar view, showing the manner of
removing the tube from the main portion of the spindie
onto the spindle pin; : .

Figure 8 is a view similar to Figure ‘6, showiiig the
manner of stripping or removing the tube from the spin-~
dle pin, and . )

Figure 9 is a transverse vertical sectional view, ap-
proximately on the plane of the line 9—9 of Figure 8.

Specifically describing the illustrated embodiment of
the invention, the machine includes a suitable frame
which as shown comprises a standard A in which is
mounted for rotation a turret or carrier disc B which is
rotated in the direction indicated by.the arrow in Fig-
ure 1 by any suitable means, so that the tube-supporting
spindles C carried by the turret can be moved in proper
timed relation successively to different operating stations.
The nature of these operating stations and the number of
spindles may be varied but for the purpose of illustration,
there are twelve spindles and at one station a partially
completed collapsible tube 1 is applied to one of the
spindles from a charging hopper D, while at another of
said stations the tube is operated upon or treated by suit-
able mechanism, for example a coating mechanism E,
and thereafter the tubes. are conveyed through a drier F
and thence to a station where the tubes are automatically
stripped or removed from the spindles and deposited on
a take-off or unloading conveyor G.

As above indicated, any suitable driving mechanism
may be utilized, but as shown an electric motor H is
mounted on an auxiliary frame I and has a chain and
sprocket connection 2 with a drive shaft 3 which is jour-
naled in bearings in said frame and carries an eccentric
4 which is connected by an eccentric strap and connect-
ing rod generally designated 5 to a crank arm 6 that is
rotatably mounted on the stub shaft 7 by which the turret
B is journaled in the standard A. Another crank arm
8 movable with the arm 6 carries a pawl 9 which coop-
erates with a ratchet 10 fast-connected to the shaft A
whereby upon rotation of the drive shaft 3, the pawl and
ratchet mechanism 9, 10 will rotate the turret in steps
each of which is equal to the distance between two ad-
jacent spindles C. .

Each of the spindles C comprises a cylindrical tubular
main or body portion 11 which is mounted to rotate about
its axis at one end in the turret disc; and coaxial with and
longitudinally slidable through said main portion is a pin
12 of such length that its end may project from opposite
ends of the main portion and one end may be extended
beyond the free end of the main portion a distance sub-
stantially greater than the length of the tube 1 being
handled. In accordance with the invention, each pin 12
is disposed within the corresponding main portion with
one end disposed flush or inwardly of the free end of said
main portion when the spindle reaches the station at which
the tubes are applied to the spindles, and the tubes are
nicely slidably slid onto the main portions 11 of the
spindles and remain there while the tubes are presented to
the mechanism E, after which the pins 12 are projected
from the main portions of the spindles so as to push the
tubes off said main portions and cause them to drop onto

approximately on
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the projecting ends of the pins, whereupon the tubes. sus-
pended from said pins are conveyed thrpugh the drier F
and thence to the unloading or discharging station. Ths
pins 12 are of substantially smaller diameter than the
main cylindrical portions 11 of the spindles so that there
is a large clearance or space between the pins and the
tubes while they are passing through the drier, as best
illustrated in Figures 5 and 7, thereby to ensure free and
adequate circulation of warm air for drying either or both
the inner end outer surfaces of the tubes without undue
heating and consequent expansion of the 'spindles and
resultant difficulty in removing the tubes which would be
the case were the tubes conveyed through the drier while
mounted on the main portions of the spindles.

Any suitable means may be utilized for applying the
tubes to the spindles and for actuating the tube supporting
pins 12, but there is shown a chain and sprocket connection
12’ between the drive shaft 3 and a crank disc 13 rotat-
ably mounted on a stub shaft 14 projecting from the
standard A; and the crank disc 13 is connected by a link
15 to one arm of a bell crank lever 16 which is pivotally
mounted at 17 on a bearing bracket 18. The other arm
of said bell crank lever is pivotally connected by a short
link 19 to a lever 20 which is pivotally mounted at 21
intermediate its ends on said bracket 18 and has its other
end pivotally connected by a link 22 to another lever 23
-one end of which is pivotally connected by the pivot pin
17 to the bracket 18. With this construction, it will be
noted that the lever 16 will be oscillated by the crank disc
and chain and sprocket drive 12 from the drive shafts 3,
and simultaneously the other lever 23 will be oscillated
‘but in the opposite direction.

The lever 23 is clongated and has a ball and socket
.connection 24 with a drive rod 25 which is horizontally
reciprocably mounted in the auxiliary frame I and has a
horizontal pusher arm 26 into axial alinement with which
each of the spindles C is moved at the station where the
tubes are applied to the spindles. The. drive rod 25 is
reciprocated in timed relation to the movement of the
spindles by the turret B so that upon movement in one
direction it will engage the neck end of one of the partially
finished tubes 1 at the bottom of the charging chute or
hopper 27 and slide said tube onto the main portion 11
of the spindle that is then in alinement with the pusher
arm, as shown in Figure 5. The tubes are fed into the
* chute 27 by an endless conveyor 28, the tubes being
deflected from the conveyor into the chute by a deflector
plate 29 and then falling by gravity to the bottom of the
chute in alinement with the pusher arm 26. Upon move-
ment of the drive rod 25 in the other direction, the pusher
arm is moved out of the chute to provide a clearance for
the next tube to drop into charging position.

As usual, the sliding of the tube onto the main portion
of the spindle is limited by abutment of the shoulder 30
of the tube with the end of said main portion, and the.
tube nicely fits the spindle so as to rotate therewith. After
each tube has been applied to the spindle at the charging
station, it is moved on the next step of movement of the
turret into operative relation to the mechanism E which
in the present instance is shown as a coating mechanism
comprising a drum 31 with which the tube is moved into
contact for applying a coating to the exterior of the tube,
and to which the coating material is applied by rollers 32
from a fountain cr pan 33 in known manner. The drum
31 and rollers 32 are driven by a gear train 34 from the
drive shaft 3. :

From the drum 31, the tube is moved on the next step
of movement by the turret to a position where the tube
suppot:ting pin 12 is projected from the main portion of
the spindle to prepare the tube for passage through the
drier F. For actuating the pin, the second-mentioned arm
of the bell crank lever 16 is connected with a ball and
socket joint 35 to a push rod 36 which is horizontally
reciprocable in bearings 37 on the auxiliary frame I and
has an arm 38 to which is pivotally connected at 39 a

10

finger 40 to cooperate with a head 41 on each tube-sup-
porting pin as the latter moves into alinement with said
finger. Said finger is normally influenced by a spring 42
against a stop 43 to hold the finger for abutting engage-
ment with the head 41 of the pin 12, the spring permitting
movement of the finger in the other direction to slip past
the heads 41 upon movement of the rod 36 in the other
direction. Upon movement of the push rod 36 in onme -
direction or to the left in Figure 4, the finger 40 abuts
one side of the head 41 and pushes the corresponding tube
supporting pin 12 so that the free end of the latter engages
the shoulder 30 of the corresponding tube 1 and thereby
pushes the tube off the main portion of the spindle onto

- the projecting end of the pin as shown in Figure 7 where
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the beginning of the movement is shown in solid lines and
the tube suspended on the pin is shown by dot and dash
lines.

It will be noted that the tubes hang loosely on the pins
12 so that there is a large clearance between the tubes
and the pins to ensure free circulation of air within the
tubes to facilitate the drying of the coating on the tubes
and at the same time to prevent excessive heating of the
tubes. After the tubes have been coated or otherwise
treated as above described, and while they are suspended
from the projecting ends of the pins 12, they are con-
veyed through the drier F which comprises a heated in-
sulated housing 44 having an arcuate channel or passage
45 therethrough concentric with the turret B, and opening
at its ends through the front wall 46 of the housing, said
channel being of a radius and of a length and width to
permit passage of the tubes 1 therethrough as they are
moved by the turret. The construction of the drier may
be varied, but preferably said channel is formed by the
two perforate arcuate plates 47 and electrical heating
elements 48 are mounted within the housing between the
outermost arcuate plate 47 and the walls of the housing, -
so that air may circulate freely into and out of the channel
and around the tubes. One side of the channel is closed
while the side facing the turret has an arcuate slot 49 of
approximately the same radius as and concentric with the
path of movement of said spindles about the axis of rota-’
tion of the turret, and being of a width slightly greater
than the diameter of the tube supporting pins 12. The
heaters 48 may be connected in a circuit and controlled
in any suitable manner, but preferably they are arranged
in an arcuate row approximately equidistantly spaced from
the outer arcuate plate 47. .

With this construction, it will be seen that the tubes
will enter the upper end of the drying chamber 45 with
the pins 12 extending through said slot 49 and will be
moved into the channel in succession, emerging from the
lower end of the channel in position to be removed from
the spindles and deposited on the unloading or take-away
conveyor G. o o ‘

As each tube reaches a station immediately above said
conveyor G, the tube-supporting pin 12 is retracted so-
that the end of the tube is moved to abut the free end of
the main portion 11 of the spindle, as shown in Figure 8;
and upon continued retraction of the pin the pin will be-
completely withdrawn from the tube so that the latter
will drop by gravity upon the take-off conveyor. In Fig-
ure 8 the position of the tube during the drying opera-
tion is shown by dot and dash lines while the tube is
shown as partially stripped from the pin by solid lines.

In Figure 9 the tube is shown by dot and dash lines a
dropping by gravity from the pins. :

While the means for retracting or withdrawing the
tube-supporting pins 12 may be widely varied, it has been -
shown as comprising an arm 50 rigidly mounted on the
drive rod 25 and having a finger 51 pivotally mounted at
52 thereon and normally influenced by a spring 53 against
a stop 54 so that upon movement of the drive rod 2§
in one direction or to the right in Figure 4, said finger
yill a.buttingly engage the head 41 of each tube support-
ing pin 12 as the latter reaches its unloading position
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above the take-off conveyor G and thereby pull the tube-
supporting pin in the direction opposite to that in which. it
is moved by the finger 40 to strip the tube from said
pin. The spring 53 will permit the finger 51 to slip
by the heads 41 upon movement of the drive rod in the
opposite direction.

From the foregoing, it will be observed that the in-
vention provides a machine and method whereby all of
the finishing operations on the collapsible tube, for ex-
ample the operations of coating the tube and drying the
coating can be performed in one continuous operation at
high speed and at low cost. Furthermore, the inven-
tion provides a spindle by which a tube can be supported
in two different positions relatively to the turret and can
be moved automatically from one position to the other,
thereby facilitating the handling and working of tubes.

While the invention has been shown as embodied in
certain specific structural details, it should be understood
that this is primarily for the purpose of illustrating a
preferred embodiment of the invention and that the
construction and machine may be widely varied within
the spirit and scope of the invention.

Having thus described the invention, what we claim is:

1. A machine for handling collapsible tubes during
treatment thereof, comprising a turrét rotatable about an
axis and having a spindle projecting therefrom: parallel
to the axis of rotation, said spindle including a main cy-
lindrical section to nicely slidably telescopically receive
and support a tube and a secondary section comprising
a pin slidable coaxially and longitudinally in said main
section with one end portion projectable beyond the cor-
responding end of said main section and adapted to abut
a portion of a tube on said spindle to push said tube off
said main section’ on to said projecting end portion of
said pin, a coating mechanism and a heated drying cham-
ber disposed at the side of said turret beyond the end
of said main section of the spindle and spaced along the
path through which said spindle is moved by the turret
for operating successively upon a tube on said spindle,
means adjacent one poinu in said path for pushing a tube
onto said main section for presentation to said coating
mechanism, means adjacent another point in said path
for longitudinally sliding said pin while the pin is lo-
cated between said mechanism and said drying chamber to
project one end of the pin beyond the corresponding end
of the main section and push the tube off said main sec-
tion on to said pin for movement through the drying
chamber, and means for sliding said pin to retract said
end portion thereof into said main section after said
pin has passed said drying chamber so that as the pin is
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retracted one end of said tube abuts the adjacent end of
the main section to strip the tube from the pin.

2. A tube finishing machine comprising two spaced
mechanisms for treating a tube, a supporting spindle hav-
ing a main section to nicely slidably receive and support
a tube and a secondary section of smaller cross-sec-
tional area throughout its length than said tube to receive
and support a tube from the main section with large
clearance between said secondary section and said tube,
means connected to one end of said main section for
bodily moving said spindle laterally to . present it first
to one and then to the other of said mechanisms while
the tube is mounted on said main section and on said
secondary section of the spindle, respectively, the sec-
ond-mentioned mechanism being spaced axially of said
spindle from the first-mentioned mechapism and from
the other end of said main section of the spindle and
being spaced from the first-mentioned mechanism in
the direction of travel of the spindle so that said main
section will move only through said first-mentioned mecha-
nism and only the secondary section will move through
said second-mentioned mechanism, and means for mov-
ing said secondary section into a position beyond the
other end of said main section and coaxial therewith,
said means being operative while said spindle is between
said mechanisms for shifting said tube endwise directly
from said main section to said secondary section of the
spindle, said means for moving said spindle comprising
a turret rotatable about an axis and having said spindle
projecting therefrom parallel to said axis of rotation, the
first mentioned mechanism including an element closely
adjacent the path of movement of a tube on said spindle
for applying to said tube a substance capable of ‘hardening
upon drying, and the second mechanism comprising a
drier including a heated chamber having in its walls,
entrance and exit openings and an arcuate slot connect-
ing them for passage of said spindle, said slot being con-
centric with and of a radius equal to that of the path of
movement of said spindle about said axis of rotation of
said turret.
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