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4 Claims. (CI. 18—19)

This invention relates to an improved form of appa-
ratus for forming comb-like plastic blanks in the forms of
ring-like binding elements for binding books and the like.

A principal object of the invention is to provide an im-
proved form of curling apparatus for curling comb-like
plastic blanks into the form of ring-like binding elements
in a simpler and more expeditious manner than formerly.

Another object of the invention is to improve upon
prior curling apparatus for curling comb-like plastic
bianks into ring-like binding elements by automatically
feeding a succession of plastic blanks for heating and
then continuing feeding movement of the plastic blank to
a continuously rolling curling die, curling the softened
heated blanks and then cooling and hardening the blanks
prior to removal thereof from the apparatus.

Still another object of the invention is to provide an
automatic curling apparatus for curling comb-like plastic
blanks into ring-like binding elements for binding books
and the like, in which the curling die comprises a series
of radially spaced curling rolls rotating in the same direc-
tion of rotation, to form a plastic blank fed into the space
between said rolls into binding elements of ring-like form.

These and other objects of the invention will appear
from time to time as the following specification proceeds
and with reference to the accompanying drawings wherein:

FIGURE 1 is a fragmentary view in side elevation of
an iltustrative form of curling apparatus constructed in
accordance with the invention, with certain parts shown in
saction;

FIGURE 2 is a partial fragmentary plan view of the
apparatus shown in FIGURE 1, with certain parts broken
away;

FIGURE 3 is an enlarged partial sectional view looking
along line T1I—1III of FIGURE 1 and illustrating certain
details of the invention not shown in FIGURE 1;

FIGURE 4 is a fragmentary sectional view of the ap-
paratus looking along line IV——1V of FIGURE 3 and il-
lustrating the drive to the curling rolls; and

FIGURE 5 is an ¢lectrical and fluid diagram illustrat-
ing the sequence of automatic control of the apparatus of
the invention.

In the embodiment of the invention illustrated in the
drawings, I have shown in FIGURE 2 a portion of a
comb-like blank 18 in the process of being advanced into
the space between two vertically spaced heating blocks
11 to a curling die in the form of a series of spaced curl-
ing rolls i2, 12, curling the blank in the form of an elon-
gated ring-like plastic binding element.

The blank 18 is of a well known form and has a back-
bone 12 from which extends a plurality of parallel spaced
relatively long fingers 14, curied by rotational movement
of the curling rolls 12 in the same direction, as will here-
inafter more clearly appear as this specification proceeds.

The blank i may be made from a sheet of thermo-
plastic material, such as the vinyl chlorides or vinyl ace-
tates, known to the trade as “Vinylite,” or the celluiose
acetates, butyrates and ethyl-cellulose. It may also be
made from varicus other vinyl resins and from nylcan
compounds; as well as-any other suitable material desired.

The illustrative form of curling apparatus shown here-
in, includes a base 15 having a table or top plate 16 hav-
ing a magazine 17 for a stack of blanks 38 mounted there-
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on and projecting upwardly therefrom. The magazine 17
is spaced above the table 16 a distance slightly greater
than the thickness of a blank 19 to accommodate a pusher
plate 19 to engage the backbone of a blank 18 in the
space between the table top 16 and the bottom of the
magazine 17, and advance the blank 19 between the ver-
tically spaced heater blocks 11, to be heated thereby. Said
heater blocks may be of a well known form having re-
sistor heaters carried therein {(not shown).

The pusher plate 19 is shown in FIGURE 1 as being
bolted or otherwise secured to the horizorital leg of the
angle 28, the vertical leg of which is secured to a piston
rod 23 extensible from a fluid operated cylirder 23 suit-
abiy mounted on the table top 16. A slot 24 extends along
the table top 16 in registry with the heads of bolts 25
securing the pusher plate 19 to the horizontal leg of ihe
angle 29, to accommodate the pusher plate 19 to be moved
along the table top 16 flush with the top thereof.

The pusher plate 319 niormally extends beneath a rear
vertical frame member 26 of the magazine 17, when the
piston rod 21 and cylinder 23 are in their retracted
positions.

As shown in FIGURE 5 the head end of cylinder 23
abuts and is suitably secured to the head end of a cylin-
der 27 in alignment with the cylinder 23, The cylinder
27 has a pistori rod 29 extensible therefrom in an opposite
direction from extensible movement of the piston rod 21
from its cylinder 23. The piston rod 29 is suitably se-
cured to a vertical leg 30 of an angle 31 secured to the
table top 16 and projecting upwardly therefrom.

Tluid under pressure, such as air, may first be admitted
o the head end of the cylinder 27 under the control of
a valve 32, shown in FIGURE 5 as being electrically op-
erated. This will extend said cylinder for the length
of siroke thereof and move the cylindérs 23 and 27 along
the table top 16 to feed or advance a blank 19 from the
magazine 17 into the space between the heater blocks 11.
Fluid under pressure may then be held in the cylinder 27
and admitted to the head end of the cylinder 23 under the
control of a valve 33 which is also shown as being elec-
trically operated. The piston rod 21 will then be ex-
tended from the cylinder 23 for the length of its stroke
to advance the blank 10 into the space between the ad-
vance curling rolls 12, B

The cylinders 23 and 27 and piston rods 21 and 29 are
returned to their retracted positions diagrammatically
shown in FIGURE 5 by a tension spring 35, Upon the
release of fluid under pressure from said cylinders. Said
tension spring as diagrammatically shown in FIGURE 5,
is connected at one end to an upright connector 3§ ex-
tending vertically of the vertical leg 39 of the angle 31
and is connected at its opposite end to an upright con-
nector 37, connected to and exiending upwardly of the
vertical leg of the angle Z8.

Referring now to the curling die in the form of the
curling rolls 12, a support and guide plate 3% extends
from the lower heater block 11 toward-the lower roll 12
adjacent the heater block 11 ard has a top surface extend-
ing generally tangentially of the upper surface of the lower
curling roil 2. A deflector plaie 49 is shown in FIG-
UERE 1 as spaced above the top surface of the plate 39
and extends into the space between the advance rolls 12
and deflects the blank to pass under a mandrel 43 to the
next adjacent lower curling roil 12, curling the blank up-
wardly to the uppermost curling rolls 12 which continue
the curling of the blank to its completed form. )

The vertically spaced curling rolls 12 adjacent the
heater blocks 31 will be referred to herein as the advance
curling rolls, while the forwardly spaced curling rolls 12
will be referred to as the back up curling rolls.

The advance curling rols 12 are carried at one end in
a carrier 44 suitably supported-in vertically spaced rela-
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tion with respect to the base 15. The advance rolls 12
are carried at their opposite ends in a carrier 4%, sta-
tionarily supported in vertically spaced relation with
respect to the base 15 on a support 47. .

As shown in FIGURES 2 and 3, the carriers 44 and 46
form bearing supports for shafts 49 for the uppsr and
lower curling rolls 2. The shafts 49 extend outwardly
of the carrier 44 and have spur gears 50 suitably secured
thereto meshing with and driven from a pinion 51 on a
shaft 53. The shaft 53 is rotatably journalled at one end
in said carrier and intermediate its ends in an upright
bearing support 54 mouinted on and extending upwardly
of the base 15. A pinion 55 of the same diameter as the
‘pinion 51 is mounted on the shaft 53 on the outside of
the upright bearing support 54 and meshes with and is
driven from a spur gear 56 rotatably mounted on a trans-
verse shaft 57, mounted on and extending inwardly of
a support member 59, extending upwardly from the base
15. The spur gear 56 is driven from a pinion 60 on a
shaft 61 for a motor 63. The motor 63 is in turn mounted
on an upright support 64 extending upwardly from the
base 15. The motor 63 may be a speed reducer type of
motor carrying speed reducer gearing in the casing thereof
and driving the shaft 61.

The back up curling rolls 12 are mounted at their op-
posite ends on swingable carriers 65 and 66 mounted for
movement about the shaft-57 and about a coaxial shaft
67 at the opposite side of the base 15 from the motor 63.
The shaft 67 is mounted on an upright support 69, pro-
jecting upwardly from said base.

The carriers 65 and 66 form bearing supports for
shafts 70 for the rolls 12. The shafts 70 extend outwardly
‘beyond the outer side of the carrier €5 and have spur
gears 71 keyed or otherwise secured thereto meshing with
and driven from a spur pinion 73 on a transverse shaft 74.
The transverse shaft 74 is mounted in the carrier 65 at
one end, on one side of the spur pinion 73 and extends
'through and is journailed in a lever arm 75 and has a
spur pinion 76 at its outer end meshing with and-driven
from the spur gear 56. The lever arm 75 also forms a
support for the upper roll shaft 76 and is rockingly mount-
ed at its upper end on the shaft 57 for the gear 56.

The carrier 66 supporting the opposite end of the shafts
70 and rolls 12 from the carrier 65 is likewise carried on
a lever arm 79, rockingly mounted on the shaft 67, mount-
ed on and projecting inwardly of the upright support 69.
The lever arms 75 and 79 are connected together by a
cross bar 80 which may be formed integrally with said
lever arms, to effect pivotal movement of said lever arms
together during the operation of opening and closing the
curling rolls -12.

A fluid pressure operated cylinder such as an air cyl-
inder 81 is provided to open and close the curling rolls 12.
The air cylinder 81 is suitably mounted on the base 15 in
advance of the curling rolls 12 and has a piston rod 83
pivotally connected to the lower end of a lever arm 84.
The lever arm 84 is pivotally mounted intermediate its
ends to the upper end portion of an upright support 85 on
a pivot pin 86. The upright support 85 is mounted and
projects upwardly of the base 15 and the support 85 and
pivot pin 86 form a fixed fulcrum for the lever 84. An
adjustable link 87, which may be in the form of a turn-
buckle is pivotally connected to the upper end of the
lever 84 on a pivot pin 88. The link 87 is pivotally con-
nected to a connector lug 85 projecting outwardly from
the transverse bar 86 on a pivot pin 99.

The admission of fiuid under pressure to the head end
of the air cylinder 81 under the control of an air valve
91, shown in FIGURE 5 as being electrically -operated,
will thus swing the carriers 65 and 66 about the axis of
the shaft 57 and move the pinion 76 along the face of the
gear 56 and open the rolls 12 to accommodate a with-
drawal of a curled plastic binding element therefrom.
Upon the release of fluid under pressure from the cylinder

.81, a spring (not shown) within said cylinder will return
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4
the curling rolis 12 to their blank curling pOSlLIJle shown
in FIGURES 1, 3 and 5. The positicns of the back up
curling rolls 12 with respectto the advance rolls 12 may
be adjusted by adjusting the length of the link 87.

It shouid here be understcod that while I have shown
a mandrel 43 about which the blank 28 is curled into
the form of a plastic binding element, that the mandrel
need not necessarily be used and may be dispensed with,
particularly when curling small diameter binding ele-
ments. It should further be understood that the curling
rolls 12 and their carriers may be interchangeably mount-
ed on the machine in accordance with the diameter of
plastic binding elements to be curled and that smaller or
larger rolls and varying spacings of rolls may be used for
varicus diameters of plastic binding elements.

Referring now in particular to FIGURE 5 diagram-
matically illustrating the operating and control circuit for
the apparatus, I have shown a timer motor 93 driving
three timer cams 94, 95 and 96 under the control of a
switch 185 in a main line conductor 161, The timer cam
%4 closes a switch 97 completing an energizing circuit
to the vaive 32 to open said valve and supply fluid under
pressure, such as air, to the head end of the cylinder 27
through a conduit $9. This will effect movement of the
cylinder 27 along the piston rod 29 and advance a lower-
most blank 1§ of the stack of blanks in the magazine 17
into the space between the heater blocks 11 to effect heat-
ing of the blank. As the switch 185 is closed, the heater
blocks 11 are energized through main line conductors 189
and 191 and conductors 182 and 163 connected with said
main line conductors, and energizing resistor heaters (not
shown) carried in said heater blocks.

The timer switch 97 is held in a closed condition to
continue the supply of fluid under pressure to the cylinder
27 and retain the piston rod 29 in extended relation with
respect to said cylinder as a timer switch 1@6 is closed.
Closing of switch 186 by the timer cam 95 will effect
opening of the valve 33 to supply air under pressure to
the head end of the cylinder 23. It will also energize the
motor 63 and effect rotation of the curling rolls 12. The
piston rod 21 will then extensibly move from the cylin-
der 23 and advance a heated blank 1@ from the heater
blocks 11 along the top surface of the plate 39 and be-
neath the deflector 40 into the space between the advance
rolls 12 to be carried by said rolls to the back up curling
rolls 12 tc be curled thereby about the mandrel 43.

As the blank 19 is curled, the timer cams 94 and 95
will have moved to a position to accommodate opening of
switches 97 and 106. Air will then be released from the
air cylinders 23 and 27 and the spring 35 will return said
air cylinders to the retracted position shown in FIGURE
5. Upon opering of the timer switches 97 and 166, the
timer cam 96 will close a switch 169. This will effect
energization of the electrically energizable valve 91 and
open said valve to supply air to the air cylinder 81 to
effect opening of the curling rolls 12 and accommodate
the ready release of the binding element, either by drop-
ping inio a container where no mandrel is used, or by
removing the binding element from the end of its mandrel
where the binding element is curled about a mandrel.

During opening of the valve 32 and the valve 33, air
is supplied through air supply lines 1% and 132 to an air
line 113 leading to an air jet 115 supplying air to the
curling rolls 12 to cool said rolls and the plastic binding
element curled thereby. As the valves 32 and 33 close, io
release air from the cylinders-23 and 27, air under pres-
sure is supplied from the valve 91 through an air line 116
to continue the flow of cooling air to the curling rolls
12 and the curled plastic binding element, and to there-
by continue cooling of the plastic binding element to effect
setting of the binding element in its curled form and also
to accommodate ready removal of the binding element
from the mandrel 43.

The automatic curling operations may then be re-
peated as long as the switch 185 is closed.
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While T have herein shown and described one form in
which my inventicn may be embedied, it will be under-
stood that ious modifications and variations in the in-
vention may be effected without departing from the spirit
and scope of the novel concepts of the invention as de-
fined by the claims appended hereto.

1 claim as my invention:

1. In an apparatus for curling plastic binding element
blanks having a backbone and parallel spaced fingers ex-
tending forwardly therefrom into the form of ring-ike
binding elements, a frame having a base, a plate spaced
above said base the top surface of which defines a line
of travel of plasiic binding element blanks, said plate
having a discharge end, a stationary mandrel spaced in
advance of the discharge end of said plate in general align-
ment therewith a series of curling rolis radiaily spaced
about said mandrel equal distances from the center there-
of, said plate being tangential to the periphery of a lower
roli of said series of rolls and extending closely adjacent
to said roil, baffle means spaced above said plate and ex-
tending into the space between an upper and lower roll
of a secries of rolls and deflecting the blank to be pro-
gressed by said lower roll under said mandrel to be curled
thereabout by said series of rolls, and means feeding
a heated plastic biank along said plate beneath said baffle
to be picked up by said rolls and curled thereby.

2. In an apparatus for curling plastic binding element

tanks having a backbone and parallel spaced fingers ex-
tending forwardly therefrom into the form of a ring-like
binding element, a frame having a plate, the top surface
of which defines a line of travel of the plastic binding
element blarks, heating means spaced from said plate,
feeding means for feeding a plastic blank to said heating
means, a stationary mandrel mounted on said frame at
one end, a series of curling rolls spaced in advance of the
discharge end of said plate in radially spaced relation with
respect 1o the center of said mandrel, the upper surface of
said plate being tangential to the upper surface of a
lowermost of said rolls, a motor, means driven by said
motor for simultaneously driving said rolls in the same
direction, a baflle spaced above and extending along said
piate into the space between said rolls, said feeding means
advancing a blank along said plate beneath said baffie to
b2 picked up by said rolis and deflected beneath and
curled about said mandrel into a ring-like form, and
means for supplying an air jet tc said rolls for cooling to
curled plastic binding element and maintaining said rolls
cool.

3. In an apparatus for curling plastic binding element
blanks having a backbone and parallel spaced fingers ex-
nding forwardly therefrom, a base, a plate spaced above

id Dbase, the top of which forms a line of travel for
plastic binding element blanks, said plate having a dis-
charge end, a stationary mandrel mounted in advance of
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the discharee end of said plate and having a center spaced
above the top surface of said plate and extending parallel
to the discharge end of said plate, means for feeding
heated blanks along said plate beyond the discharge end
thereof, at least four curling rolls mounted in advance
of the discharge end of said plate for rotation about axes
spaced radially about the center of said mandrel, the top
surface of said plate extending closely adjacent and tangen-
tizl of the upper surface of a lowermost of said curling
rolls, a motor, a gear driven by said motor, spaced gears
driven by said and having geared drive connection
with said rolls, and means for mounting two of said rolls
and the drive gears therefor for movement about the axis
of said first mentioned gear to accommodate opening of
said rolis to remove a plastic binding element blank there-
from.

4. In an apparatus for cerling plastic binding element
blanks having a backbone and paraiiel spaced fingers, a
frame, a plate, a top surface of which forms a line of
travel of the blank, said plate having a discharge ead, a
staticnary mandrel mounted in advance of said plate and
having a center extending parallel to the discharge end
of said plate and above the top surface thereof, means for
feeding the blank along said plate beyond the discharge
end thereof, at least four curiing rolls in advance of the
discharge end of said plate, spaced equally about the
center of said mandrel, said plaie extending closely adja-
cent and tangential of the lowermost roll of said series of
rolls, stationary bearing support means for two of said
rolls adjacent the discharge end of said plate, movable
bearing support means for two other of said rolls spaced
in advance of said two rolls, a motor, a gear driven by
said motor, spaced pinions mounted in said support means
and meshing with said gear, gears coaxial with the adja-
cent upper and lower roils, and meshing with said pinions
for driving said rolls, a bearing support for the movable
sapport means coaxial with the axis of rotation of said
gear, and power means operatively comnected with said
movable support means for moving said rolls apart and
accommodating the removal of a plastic binding element
from said mandrel.

gear
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