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:DISK INSERTING MAGHINE
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Application May 18, 1954, Serial No. 430,607
‘5 Claims. (CL.-93—55.1)

“This ‘invention rélates :to ‘a :machine for inserting disks
into the -ends -of -tubilar .containers, the -containers nor-
mally ‘being provided ‘with -a rolled end +or @ather stop
‘means so'that the disk may-not ‘be:pulled-out.

“In the textile ‘industry /it *has been the -customary prac-
tice ‘to label :the bobbin upon which yarnis weund. “This
labeling ‘has -generally taken the form -of gummed strips
of paper which have ‘been :affixed ‘to -the dnner side -of 'the
tubular bobbin and which, -as can ‘be readily -appreciated,
are difficult to see without tilting ‘the ‘bobbin to :an angle
and viewing into the interior -of ‘the cylindrical enclosure.
It is considered ‘preferable that :there be ;some -means at
the end -of ‘the bobbin, and .preferably the tep -end, .that
can serve ‘as a ready identification 'meams of the tyarn
that is ‘wound 'thereupon.

It is :therefore one -of the objects :of this invention to
provide an :apparatus -in which :an identifying .disk may
be inserted .into the‘interior.of a:tubular'bobbin.

It:is.a further.object of the:inventiontoprovide an auto-
matic apparatus in which the complete :operation will be

performed by ithe machine by :merely furnishing the blank ¢

disks to a :carrier .and by -feeding :tubiilar bobbins to ;an
inclined plane.

A more specific .object of ithe :invention \isito ;provide a
machine ‘with a slide which -will spick up = .disk to be in-
serted at.one station :and :move the disk .and the ‘tubular
bobbin to a :second:station where the disk will the rammed
home.

With these and other objects in-view, ithe invention con-
sists of -certain .novel ‘features :of .construction :as will be
more fully described and :particularly peinted :out 4n the
appended:claims.

In the accompanying drawings:

Figure 1 4s a front -elevational wiew of .my machine;

Figure 2 is a detailed sectional -view «of the tube car-
rier and slide mechanism;

Figure 3 is an end sectional view taken :on lines 3—3
of Figure 1 showing the manner in which the tubnlar .con-
tainers are advanced to the +ube carrier and the ejecting
mechanism :associated therewith;

Figure 4 is a detailed sectional wiew :of the -disk ;maga-
zine taken onlines-4—4.of Figure 1;

Figure § is a detailed sectional «wiew of :the-slide -mech-
anism; and

Figure 6 is an electrical schematic.diagram showing the
manner in which the various.control-circuits-are associated
one with the-other to-effect .the automatic eperation of-the
machine.

In proceeding -with my invention, I provide an :inclined
guide for cylindrical tubes.se that they will :xoll -on tp.a
tube carrier ‘that is mounted integral with.a vertical slide
member. .On the .other side .of the slide member 1 pro-
vide a channelshaped magazine in which cardboard disks
may be placed .on edge, the magazine communicating with
an opening in the slide support, the slide being provided
with .an .opening having .a recess ite ssalectively rasp one
disk at .a time, .After a disk -has been placed within :the
recess in the slide, the slide .and tube carrier which are
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physically associated with:each other are moved upwardly
until they are positioned opposite a ram which operates
‘to force the disk into the far end of the tube. After the
ram has receded from the tube, the slide moves down-
wardly, and the cylinder with the disk inserted in the end
thereof is automatically ejected from the machine.

Referring to the drawings, the machine has a suitable
bed 16 with supporting legs 11 at the -ends and inter-
mediate portions, as necessary, thereof. Upon this bed 10
there is mounted a disk magazine 12 which is provided
with two open-ends and two upstanding side walls 13 and
14 (Figure 4). Adjacent one.end of the-disk magazine 12
is a vertical slide mechanism generally -designated 15
which consists of a slide 16 mounted for Teciprocation
within a guideway 17. The guideway 17 is suitably fixed
‘to the bed 10 and is provided with a circular :opening 18
to receive the disks D from the disk magazine 12. A
second opening 19 is also provided in the guide member
17 to allow the passage of a ram therethrough which wiil
presently be described. The slide 16 is held within ‘the
channel guide 17 by providing ‘beveled edges 28 (Figure
3) thereon which .communicate with beveled edges in the
guide 17. As will be seen by referring to Figure 5, the
slide 16 is provided with a single opening 21 therethrough
which has an enlarged recess at one end thereof forming
a lip 22, The depth .of this recess is the same as ‘the
thickness of ‘the disks D so that.one disk at a time is se-
lectively engaged by ‘the sslide and removed thereby, A
tube carrier 25 is affixed to the slide 16 by -bolts 26 so
that it may move therewith and has supports 27 .extend-
ing therefrom with semicircular ends which are adapted
to receive the cylindrical ‘tube, :an :opening 28 being pro-
vided in the bed 10 so:that the tube carrier ‘25 and slide
mechanism 15 may .pass therethrough. A vertical air
motor 29 is connected to the slide 16 as at 30, providing
motion to the slide 16 and the tube «carrier 25.

To provide a feed means for ‘the tubes T to the tube
carrier 25, an inclined guide -generally .designated 35 is
mounted adjacent the tube carrier 25 allowing the cylin-
drical tubes to roll on to the tube carrier. - This inclined
guide includes a support arm 36 mounted .on the bed 19
and comprises two pairs of itracks 37, 38, respectively. As
shown in Figure 3, these tracks are so arranged ‘that tubes
T may be placed on the tracks 37 where they will roll to
the -ends 39 thereof and .thence drop.on to the tracks 38.
A retainer track such as 40 may be provided parallel to
and spaced from the tracks 38 to prevent the tubes from
jumping therefrom due to vibration. It will thus be ap-
parent that the tubes T .drop one by one on to the tubs
carrier arms 27 where their interior diameter is posi-
tioned for registration in line with the openings 18 and
21 in the channel guide 17 and slide 18, respectively.

The disks D are urged to the lip 22 .of :the slide 1§ by
means of a ram 5@ which is.connected to a shaft 51 that
is supported in a bearing block 52. At the end of the
shaft 51 there is affixed a chain 53 which runs parallel to
the shaft 51 and over a roller.54 and thence over a second
roller 55 at the end of the bed 16 to.a ‘weight 86. This
arrangement therefore exerts an axial force along the shaft
51 which is transmitted to the ram 59, thus forcing the
disks through the opening 18 and fo the lip 22, It will
also be noted that, throngh the provision of this arrange-
ment, an equal axial force is exerted at all times through-
out the travel of the shaft 51, which is important, inas-
much as the pressure exerted upon thess disks mmst be
uniform at all times to secure the proper.operation of the
machine. Tt might be noted that such a result could not
be secured by the use-of a spring loaded shaft and ram,
although other mechanisms -could be substituted so long
as they produce a constant pressure ‘at all extended *pOSi~
tions.of ‘the ram.

When the “vertical air motor 29 is sactuated, it -will ‘be
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noted that the slide 16 in conjunction with the tube carrier
25 will move upwardly, a disk D having been grasped by
the lip 22 of the slide 16. As the tube T moves upwardly,
the end thereof remote from the slide 16 will engage a
cam surface 66 and be moved horizontally to the right as
viewed in Figure 2 so that the end adjacent the slide will
abut the slide 16, as shown by the broken lines in Figure
2. At the topmost position of the stroke, the tube T ad-
ditionally engages stop fingers 62 to limit the upward move-
ment thereof and to positively align tube T with the open-
ing 19. At this position a horizontal air motor G4, which
carries a ram 65, may be actuated to force the disk D
away from the lip engaging portion 22 of the slide 16, the
end of the stroke of the ram 63 bottoming the disk D
on lip 1 of the tube T. After the ram 65 has recedad, the
vertical air motor 29 reverses, lowering the tube. During
this downward motion of the tube T it will engage the
ejector arm 67 which is pivotally mou ated as at 68 by
means of a bracket 69 that is secured to the bed 18. The
motion of these ejector arms 67 is limited by a stop pin
78 so that the ejector arms extend just beyond the center
line of the tubes during their vertical travel.

Referring now to Figure 6, there is shown the control
circuit diagram to provide the automatic operation in the
disk inserting machine. A source of alternating current
75 is provided, one side of which as represented by lead
76 is connected via lead 76a to one terminal of micro-
switch 90, the other terminal of which is connected by
lead 76b to.a contact 102 of time delay relay 166 and
also to one side of the actuating coil 191 of the time delay
relay, a circuit across coil 1831 being completed to the
A. C. source by lead 77. A low voliage control circuit
is provided by step-down transformer 116 whose primary
119p is connected across the source of alternating current
75, The secondary of this step-down transformer has
one side thereof connected to a common return as indi-
cated by ground 112, the other side of which as repre-
sented by lead 78 is connected by lead 78a to one terminal
of pressure switch 92 and by lead 785 through toggle
switch s to one terminal of microswitch $3. A second
low voltage source control potential is supplied by step-
down transformer 111, the primary 11ip of which is
connected to one side of the source of alternating current
as represented by lead 77, the other side of the primary
being connected through lead 79 to contact 143 of the
time delay relay 108. The secondary of transformer 111
has one side thereof connected to a common retura as
represented by the ground symbol 132, the other side of
the secondary being connected via lead 38 to one side of
advance sclenoid 95a in “Eleciroaire” valve 95, the other
side of which is returaed via a common return connzetion
as represented by ground symbol 112 to the other side
of the secondary of transformer 1i1. For a fuller de-
scription of the operation of the “Electroaire” valves, the
disclosure in Patent No. 2,641,229 to L. F. R. Bellows is
incorporated herein.

In describing the operation of the disk inserting ma-
chine, let us assume that the parts are in-their position
as shown in Figure 1 of the drawing and that the switches
as shown in Figure 6 are in the position shown therein.
It should also be assumed that the mechanism is in the
position as shown in Figure 1. In this condition it will
be noted that switch 93 is being engaged by the tube
carrier 25, and since it is of the normally open type, will
thereby be closed, as shown in Figure 6. - Likewise the
switch 91, which is also of the normally open type, is
engaged by ram 65 and is also closed. Closing the
switch s to start the device, it will therefore be seen that
the secondary of transformer 116 will be connected across
the solenoid coil 94a, thus energizing it. Coil 94a is
the advance coil of the “Electroaire” valve associated with
the pneumatic motor 29 and operates a valve to supply
air from a source 125 to advance the piston of the air
motor 29, the operation of which is more fully described
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in Patent No. 2,641,229, The tube carrier 25 and the
slide 16 therefore rise in a vertical direction as viewed
in the drawing, and switch 93 opens. At the top of the
stroke of the tube carrier 25, the bracket 89 affixed to
the tube carrier will engage switch 90, closing this switch,
which will thereby energize coil 101 of the time delay
relay 160 by virtue of the connection from the alternating
current supply source 75 as represented by leads 76, 764,
76b, and 77 and move the contactor arm 106 away ifrom
the contacts 194 and 105. When the contactor 106 en-
gages the contacts 102 and 103, this will complete a circuit
across the primary 111p of transformer 111 to the source
of A. C. voltage 75 by leads 77, 79, 765, 76a and 76.
The secondary of transformer 111 is now energized and
supplies a voltage as represented by lead 80 and the com-
maon ground connection 112 to the advanced solenoid
coil 95a of the “Electroaire” valve 95, which operates as
the “Electroaire” valve 94 just described and advances the
ram 65 of the air motor 64. As the cylinder ram 63 is
advancing, the time delay relay coil 101 moves the con-
tactor 106 back to position as shown in Figure 6 to com-
plete a circuit across contacts 104 and 105. To reverse
the operation of the air motor 64, there is affixed to the
cylinder a pressure switch 92, which will be actuated upon
a certain positive pressure being exerted thereupon. Thus,
when the ram 65 reaches the end of its stroke, pressure
will continue to build up by virtue of continuous supply
from line 125 to a point where the switch 92 will be actu-
ated. With switch 92 closed, this will complete a circuit
across the retract solenoid 95R of the “Electroaire” valve
65 from the secondary of transformer 119 as represented
by leads 78a and 784 and the common ground connection
112. This will retract the ram 65 until it engages the
actuator arm 91a of switch 91, reclosing switch 91, and
completing a circuit from the secondary of transformer
116 across the retract solenoid 94R of the “Electroaire”
valve 94 as represented by leads 78, 78a, contactor 166,
and lead 78e in conjunction with the common ground
return 112. It should be noted at this point that the
switch 93 has been open during all of the preceding opera-
tions so that voltage has been removed from across the
advance solenoid coil 94A of the “Electroaire” valve 24.
With the retract solenoid 94R energized, the supply of air
pressure 125 to the piston of air motor 29 is reversed and
the slide 16 of the tube carrier 25 is retracted or lowered.
As soon as the tube T releases its contact with switch 9¢,
coil 101 is de-energized and the time delay relay 161 is
automatically reset. As. the slide 16 and tube carrier 23
are lowered, the tube T will be ejected by the ejector arm
67, and as soon as the tube carrier 25 reaches its lowermost
position, it will re-engage the switch 93, closing it, and
repeating the complete cycle, an additional tube T having
fallen into the tube carrier arms 27 as soon as the tube
carrier has reached a low enough position.

I claim:

1. A machine for inserting discs in tubes comprising a
mounting plate, a disc magazine mounted on said plate
and adapted to support substantially flat discs on their
edges, a slide mounted for reciprocation on a plane per-
pendicular to said plate and parallel to the stored discs,
said slide having a through bore surrounded by a recess
of identical shape to the outline of said discs, means
urging said discs into said recess, a tube carrier affixed
to said slide adjacent said bore, means feeding tubes to
said carrier, a ram operable on an axis perpendicular to
the reciprocating plane of said slide and intersecting the
center of said bore, and means to reciprocate said slide
and said ram so as to first move the bore in said slide
into alignment with said ram and then reciprocate the
ram and force a disc into a tube held in said carrier.

2. A machine as in claim 1 wherein the slide and the
ram are reciprocated by air motors, said motors having
solenocid actuated reversing valves affixed thereto, and a
control circuit associated with said reversing valves to
provide sequential operation of said motors.
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3. A machine for inserting discs in tubes, comprising
& magazine for storing discs in parallel relationship, a slide
moving on an axis perpendicular to said magazine, said
slide having means affixed thereto for grasping the end
disc in said magazine, a tube carrier affixed to said slide
in alignment with said disc grasping means, means feed-
ing tubes one at a time to said carrier, means positioned
on an axis parallel to said slide and adapted to engage
the end of the tube in said carrier to move it into abutting
relationship with said slide as said slide moves, a ram
operable on an axis parallel to said magazine, and means
for moving the ram against the disc gripped by said slide
to force the disc into the tube.

4. A machine for inserting discs in tubes, comprising
a horizontally disposed magazine for storing discs edge-
wise in parallel relationship, a slide mounted for vertical
reciprocating movement on an axis perpendicular to said
magazine, said slide having means affixed thereto for
grasping the end disc in said magazine, a tube carrier
secured to said slide for reciprocating movement therewith
and extending in alignment with said disc grasping means,
means including an incline for feeding tubes one at a
time to said carrier and a ram spaced from said magazine
and operable on an axis parallel to said magazine and
means for moving said slide and carrier into alignment
with said ram, and means for moving the ram against the
disc gripped by said slide to force the disc into the tube,
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means for moving the tube longitudinally into abutting
relation with the slide as the tube is moved into align-
ment with the ram.

5. A machine for inserting discs in tubes comprising
a movable tube carrier, a fixed disc magazine adapted to
support substantially flat discs on their edges, means af-
fixed to said movable carrier to grasp one disc at a time
and hold it in alignment with a tube on said carrier, means
exerting a constant pressure om said discs throughout
their travel in said magazine, a ram operable on an axis
parallel to a tube held by said carrier, said ram being
spaced from said magazine, means to move said tube car.
rier to align said tube with said ram, means including an
incline for feeding tubes one at a time to said carrier,
cam means positioned on an axis parallel to the recipro-
cating axis of said carrier to engage the end of the tube
and move it into abutting relationship with the disc
grasping means, and means for moving the ram against
the gripped disc to force the disc into the tube,
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