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Application iled May 6,

This invention relates to apparatus for
compressing strip material. More particu-
larly the invention relates to a calender for
brake lining involving certain improvements
over apparatus heretofore in use.

A common form of calendering apparatus
for compressing and forming sheet or strip
material such as paper, moldable products,
woven and moldable brake lining and the like,
consists in two rotating drums between which
the material is passed and compressed, the
distance between the drums being so adjusted
as to secure the desired dimensions of the ma-
terial. '
i3 An undesirable characteristic of calender
machines of this type has been that the com-
pression on the material, as on a strip, for
example, is located at a definite point of
limited area which causes the material of the
strip to flow lengthwise thereof. This causes
a lengthening of the strip which is undesir-
able as tending among other things to pre-
vent proper control of the dimensions of the
product. - Moreover, a sidewise flow of the
material occurs which brings about a further
distortion of the strip and makes it difficult
to properly control the contour or dimensions
of the finished product.

It is an object of the present invention to
provide a type of calender machine in which
the tendency of the material to flow either
lengthwise or sidewise is greatly diminished.

Another object is to provide a set of calen-
der elements or rolls which will prolong the
pressure effect over an extended section of
the material without in any way interfering
with the movement of the material through
the machine. _

Various other objects of the invention in-
volving features of the construction and
economies of handling and the like, will be-
come apparent on consideration of the fol-
lowing specification and of the accompany-
ng drawings, in which:

Fig. 1 is a sectional elevation of the ma-
chine taken substantially through the center
thereof; ‘

Fig. 2 is a sectional side elevation of the
machine taken on the line 2—2 of Fig. 1;

Fig. 3 is another sectional side elevation
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showing the upper portion of the machine
and taken on the line 3—38 of Fig. 1;

Fig. 4 is a front sectional view of the
means for guiding the strip of material out
of the machine, taken on the line 4—4. of 55
Fig. 8; : ‘

Fig. 5 is a plan view of the guiding means
shown in Fig. 4, taken on the line 5—35 of that
figure; and ‘ ,

Fig. 6 is a sectional view of a modified 60
form of the calender rollers taken at a point
of compression showing means whereby ad-
justment of the rollers may be provided for
brake bands of different widths.

In Fig. 1 the general construction of the 65
machine is illustrated. A roller provided
with a rim having an internal cortact surface
is adapted to cooperate with a second inner
roller having an external contact surface, a
continuous strip of brake band material be- 70
ing fed into the space between the two rollers
and out again after completing one revolu-
tion. .

The outer roller comprises a disc 10 mount-
ed upon the end of a shaft 11 which is rotat- 76
ably mounted in bearings 12 and 18. The
bearing 12 is formed integral with a sturdy
upright frame member 14. This member
comprises & member 14¢ having an H cross-
section supported on a suitable base plate 15 80
and extending upwardly at one side of the
bearing 12 and curving above the bearing 12
to form a motor platform support 16 which
is integral therewith and a transverse mem-
ber 145 of the same cross-section connecting 85
the member 14¢ and the bearing 12. Suitable

~webs are provided connecting the bearing 12

with the base plate 15 and members 14¢ and
145 as indicated in Figs. 1 and 2. The bear-
ing 13 is formed integral with a second frame 990
member 17 provided with suitable strength-
eriing webs which in turn is also formed in-
tegral with the base plate 15.

The frame member 17 is separated from
the member 14 so as to permit the rotation of 95
gear wheels therebetween for driving the
shaft 11. A gear wheel 18 is mounted on the
shaft 11 between the two bearings 12 and 13
being keyed to the shaft by the key 19 and
rieshes with another gear 20 mounted on a 100
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shaft 21 which is supported in a bearing 22
formed integral with the upper end of the
frame member 14 and directly beneath the
motor support platform 16. A suitable mo-
tor (not shown) is connected to a system of
reduction. gears mounted in a casing 23 on
the motor supporting platform 16 to drive
the gear 20 by means of a small pinion 24

mounted on a driving shaft 25 protruding

from the casing 23. The ratio of the gear
mechanism in the casing 23 may be arranged

to be controlled by means of the lever 26-

which may extend outwardly and downward-
ly from the casing to be within reach of the
operator of the machine.

The disc 10-may be provided at its periph-
ery with a flange 27 extending at right angles
to. the disc on the opposite side of the shaft 11

and a ring 28 may be provided to fit within

the flange 27 and against the disc 10 where it
may be securely held. in position by bolts 29
as indicated. The ring 28 may be provided
on its inner surface with a groove 30 which
may be made to conform in width to the de-
sired width of the brake band material after
it has passed through the machine.

A second disc 31 may be mounted upon a
shaft 82 which is rotatably mounted in a rela-
tively long bearing 33. The periphery of
the disc 31 may be just wide enough to fit into
the groove 30 of the ring member 28, and the
diameter of the disc 81 may be slightly less
than the inner diameter of the ring 28 so that
when the disc 31 is mounted in close contact
with one side of the ring 28 there will be a
sufficient space at the opposite side between
the edge of the disc 81 and the ring 28 to
permit. the entrance and exit of a strip of
brake lining material. :

The bearing member 83 is preferably rec-
tangular in cross-section and is mounted in &
pair of brackets 84 positioned one at each
end of the bearing and formed integral with a
base plate 85. The bearing member 33 is
mounted: in the brackets 84 so as to have ver-
tical sliding movement therein, and the low-
er surface of the bearing may rest upon two
heavy springs 86 the lower ends of which are
seated in suitable sockets 87 provided: in the
base plate 85. The brackets 34 are each pro-
vided above the bearing 33 with a heavy
screw 88 which is threaded into a tapped hole
in the bracket. and bears against the- top of
the bearing. Rotation of the screws 38 will
cavse the bearing tomove either down against
the tension of the springs 37 or upwardly,
forced by the springs, depending on whether
the screws 38 are screwed into or out of the
brackets 34.

The base-plate 35 rests upon a platform 40
upon which it is adapted to have a sliding
motion axially of the shaft 82 of from left
to right as viewed in Fig. 1. Such motion on
the plate 40 is restricted to one plane by
means of a base flange 41 on each side of the
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plate 85 which engages a groove 42 in on
the inner side of a flange 43 formed integral
on each side of the plate 40. This construc-
tion, while it permits movement from left
to right as viewed in Fig. 1, holds the bracket
member 34 and bearing 83'1n axial alignment
upon the plate 40 against any vertical or side-
wise movement,

The plate 40 1s preferably formed: integral
with a sturdy frame member 44 shownin the
drawings as comprising H section and
preferably formed integral with the base
plate 15.

Movement of the bearing supporting plate
35 may be affected by a pinion 45 rotatably
mounted upen a shaft 46 in an opening 47

an

provided for that purpose in the plate 40:
which is fitted with. suitable bearings for the-

shaft. The other end of the-shaft protrudes
from the side of the plate 40 and is provided
with a wheel 47 having a;hand grip 48 where-
by the wheel and shaft and attached pinion
may be rotated: manually. - & rack 49 is se-
cured by any desirable means.in.a groove 50
inithe bottom of the base plate 35 immediately
above: the pinion 45 and has teeth adapted: te
mesh with the teeth on the pinion as is
clearly indicated in Fig. 1. Rotation of the
shaft 46 by means of the hand wheel 47 and
handle 48 causes rotation.of the pinion 45and
movement of the rack and attached parts thus
moving the bearing toward or away from the
disc 10 as desired. e
The dise 81 and the shaft 32 are also
adapted to be driven by the moter and this
may be accomplishied by a gear wheel 51 which
is keyed at the end of the shaft 82. by means
of the key 52. This wheel is adapted tomesh
with a relatively wide gear wheel 53 which
is keyed at the opposite end. of the shaft 21
which, as already described, is driven by the

motor. The end of the shaft 21 adjacent
the gear wheel 53 is supported in a bearing

54 which is mounted at the upper end of a
frame member 55 extending upwardly from
the plate 15 and similar in cuter contour to
the-upright portion 14¢ of the frame member
14 being curved ocut arcund the plate 40 and
associated bearing 33 and brackets 34 to
permit the-movement of these-members with-
out interfering therewith. The width:of the
gear wheel 53 permits considerable adjust-
ment of the gear wheel 51 with.respect thereto
so that the two will keep-inn mesh even though
the shaft 32 is drawn to 1tsioutermost position.

Inasmuch asthe disc 81 fits into the groove
30 provided in the ring 28 there can be no
axial movement of the shaft 32 unless the
disc is-raised sufficiently so that it will elear
the sides of the groove 830. Thus if it is de-
sired to move the disc 81 away from the dise
10-it will fivst be necessary to loosen screws
38 whereupon the springs 36 will force the
bearing member 83 upwardly until the dise
311is clear of the sides of the groove 30 where-
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upon the hand wheel 47 may be rotated to
draw the whole bearing structure including
the disc 81 away from the disc 10.

Note is made of the fact that the two discs
81 and 10 being of different diameters will
travel at different shaft speeds in order to
have the same peripheral speed and the prop-
er adjustment is obtained by varying the sizes
of the gears 20 and 18 and 53 and 51.  Ordi-
narily the same peripheral speed is satisfac-
tory although in some uses a slight difference
of speed may be of value as imparting a de-
sired finish or other characteristic to the sur-
face of the compressed material,

The clearance space between the top of the
disc 31 and the inner side of the top of the
ring 28 is relatively small as indicated in
Fig. 1 and hence it is necessary to provide
means to guide a strip of the brake lining
material inte this space between the rollers
and out again after it has made one revolu-
tion with the rollers without making any re-
verse or edgewise bends, and this may be done
in the following manner:

The guiding means for directing the brake
band material into the machine is relatively
simple and may comprise a guide member 60
which has an opening therethrough corre-
sponding to the cross-sectional size of the
strip 61 of uncompressed brake band mate-
rial. This guide member is mounted at an
angle as clearly indicated in Iig. 1 and may
be secured by means of a bolt 62 to a bracket
63 which is in turn held upon the frame
member 14 at the top thereof by means of
a bolt 64 which bears against a washer 65.
A suitable slot 66 (Fig. 2) is provided in the
bracket 63 so that the bracket may be adjusted
to the proper position by loosening the bolt
Also the angle of the guide member 60
may be changed by Ioosening the bolt 62, and
its position at an angle twists the entering
strip 61 of brake band lining material sc
that it enters the space between the two cal-
ender rolls without any undue bends or dis-
tortions. In fact it is only necessary to push
the strip through the guide member 60 to
have it run into the groove 30 between the
two rollers. When it is desired to move the
disc 81 to the left as shown in Fig. 1 it is
necessary to loosen the bolt 62 and rotate the
guide member 60 in a clockwise direction to
move it out of the way of the disc.

Tn order to guide the comypressed strip of
brake band lining material out of the ma-
chine a slightly different type of guide is
necessary. This guide consists of a stripper
arm 67 mounted by means of a bolt €8 on
a bracket 69 which extends ountwardly, (see
Wig. 4), and upwardly, and then over the top
of the calender roll where it is pivoted by
means of a bolt 70 to the top of the frame
member 14. The arm 67 is provided with
a groove 71 in the underside thereof which
is spirally curved to fit the natural configura-

3

tion or twist of the compressed strip 72 of the
brake -band lining as it leaves the space be-
tween the calender rolls and moves slightly
sidewise to clear the top of the roll and the
incoming strip of material. The arm is also
extended inwardly toward the disc 10 and
terminates in a finger 78 which is adapted
to bear against the inner side of the groove
30 and the bottom of the groove and is ta-
pered down to a point so that it will catch
the strip of material as it comes around and
guide it outwardly toward the left as indi-
cated in Fig. 1. The end of the arm 67 ad-
jacent the finger 73 is provided with a slot
74 to receive the outer edge of the ring mem-
ber 28 thus permitting the ring to rotate with-
out interference from the arm 67. When it
is desired to move the disc 81 to the left as
seen in Fig. 1 the bracket member 69 is ro-
tated in a clockwise direction by loosening
the bolt 70 similarly to the guide member 60.
As is clearly indicated in both Figs. 2 and
3 the brake band material 61 enters the space
between the rolls at the top and is compressed
between the roils as they make one revolu-
tion when it emerges again as a compressed
strip 72 at the top just below the entering
strip 61 and moving in the same direction.
It is important that the strip 72 of treated
material does not make any sudden or reverse
bends as it ig passed through the machine
and hence the emerging strip of material is
preferably allowed to take a matural curve
after it leaves the stripper arm 67. Accord-
ingly means is provided to wind the treated

brake band lining in-a roll after it leaves the

machine and in the same direction as it is
curved by the machine. To this end a roller
75 is rotatably mounted upon a gear box 76
which is secured to the frame of the machine
adjacent the bottom plate 15. The gear box
76 is provided with a train of gears (not
shown) and a friction drive mechanism which
permits the spool 75 to slip. The gears are

arranged so that they tend to drive the spool -

75 at a speed faster than the brake lining
material is fed out of the machine so that the
material may be placed under tension to 1n-

‘sure the tight winding of the material around

1 U

the spool. The gear train in the gear box 76 is

driven by a shaft 77 which has a gear 78
Keyed thereto. The shaft 77 passes through
a bearirig member 79-in the lower portion
of the frame member 14 so as to rotatably
support the shaft. The gear wheel 78 is ar-

ranged to mesh with a gear wheel 80 mounted
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on a stub shaft 81 which rotates in a bearing

89 formed on the frame member 14. The
gear wheel 80 also meshes with the gear wheel
18 on the shaft 11 and as this gear is driven
by the motor as already described the gear
wheels 80 and 78 are'also driven.

- The tension on the brake band material
78 as it comes out of the machine may be

applied by means of a friction roller 83 which -
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is rotatably mounted on a shaft 84 secured
rigidly to the frame 44. - A spring 85 may be
placed on the end of the shaft 84 to bear
against the roller 83, the other end of the
spring bearing against a washer 86 held by
an adjustable nut 87 whereby the rotation of
the roiler 83 is slowed up by the frictional en-
gagement of the roller between the frame and
the washer 86. A second roller 89 may be
mounted upon an arm 90 which is pivotally
mounted on a shait 91 secured in the frame
member 44 in a suitable bearing therefor.
The end of the shaft 91 may be provided with
a bell crank arm 92 having a handle 93 at
one end and at the other a spring socket 94
for receiving the end of the spring 95 the
other end of which bears against a member
96 at the end of a shaft 97. The shaft 97 is
threaded into a bracket 98 which is mounted
on the web of the frame 44 and the outer end
of this shaft is provided with a band wheel
99 and a handle 100 so that the shaft 97 may
be moved axially with respect to the bracket
98. Such movement of the shaft tends to
rotate the bell crank arm 92.and, therefore,
the shaft 91 which has the arm 90 attached to
it so that the arm 90 may be raised and low-
cred and the roller 89 moved toward or away
from the roller 83. By means of this sys-
tem the tension of the roller 89 against the
roller 83 may be adjusted, the spring 95 pro-

viding a slight resiliency between the roll-

ers and permitting the rollers to be separat-
ed in order to introduce a strip of brake lin-
ing by pulling downwardly on the handle 93

without turning the shaft 97.

This tension device tends to frictionally
hold the brake lining material and permits a
tight winding on the spool 75 without short-
ening the loop of the material between the
stripper arm 67 and the rollers 83 and 89 so
that the natural curve of the material may
be maintained between these two points.

In the operation of the machine the disc
31 is adjusted with respect to the ring 28 on
the dise 10 so that the clearance between the
lower edge of the disc and the bottom of the
groove 30 is equal to the desired thickness of
the bralke band material after the calendering
process and the entrance guide 60 and the
stripper guide 67 are adjusted in their proper
positions. Then the machine is started and
a strip of the brake band lining materisl is
fed through the guide member 60 whereupon
it enters the space between the disc 31 and
the ring 28 and follows around with the two
diges falling into the groove 30. As the ma-
terial moves downwardly in a counter clock-
wise direction the disc 31 comes closer and
closer to the bottom of the groove 30 in the
ring and hence the brake band material is
gradually compressed between these two
members. It reaches a meximum point of
compression at the lowermost portion of the
disc and then gradually releases as it moves

1,009,653

upwardly at the right hand side as viewed in
Figs. 2 and 8.  When it reaches the finger 73
of the stripper arm 67 it is scraped away from
the groove 80 and is twisted slightly as it

moves along the slot 71 toward the left, as

indicated in Fig. 1, and downwardly, still
in a counter-clockwise direction, as indicated
in figs. 2 and 8, passing in & long curve to the
tension rollers 83 and 89 near the bottom
of the machine and then to the spool or wind-
ing wheel 75. ,

The fact that the pressure is' gradually
brought against the brake band lining ma-
terial and that the material lies in the groove
30 for a large portion of the circumference
thereof tends to prevent a lengthening out
of the material as it is compressed. As the
disc 31 and the inner sides and bottom of
the groove 30 are in contact with the strip
for a considerable length thereof and dur-
ing the time of compression there is a fric-
tional resistance against elongation of the
material as well as the direct pressure be-
tween the rolls which also helps to prevent
it so that the dimensions of the compressed
strip are much more accurately controlled
with the calendering machine of the inven-
tion than with machines heretofore used for
that purpose.

It may be preferable to provide the inner
disc 31 with an adjustable ring so that brake
Iining strips of different widths may be com-
pressed in the same machine. Such a con-
struction is shown in Fig. 6 where the disc
101 ig similar to the disc 81 but is provided
at its periphery with an annular cut out
portion 102 forming a shoulder 108. A ring
105 having a surface adapted to {it into the
groove 30 of the ring member 28 has a flange
106 which is adapted to fit into the cob out
portion 102 and against the shoulder 108.
Buitable bolts 107 may be provided 4o hold
the ring in position upon the dise 101. With
this consfruction the ring 105 may be re-
moved from the-disc 101 and other rings of
different sizes may be attached thereto, it be-
ing necessary, of course, to remove the ring
member 28 from the dige 10 and attach theve-
to another baving a groove corresponding in
size to the width of the ring attached to the
inner disc. ‘ E

Obviously the machine may be employed
for a wide variety cf materials but for pur-
poses of illustration I have shown and de-
scribed it as applied to the celendering of
brake lining for motor vehicles. It will be
seen. from the above degeription that I have
provided o calendering machine which will
compress a continuous strip of material over
a relatively long surface thereof whereby the
material may be compressed to the desired
cross-section without the usual lengthening
which has been characteristic of machines
heretofore used. The machine is also capa-
ble of exerting great pressure upon the ma-
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terial but the material may be fed through
the machine without any sudden or trans-
verse or reverse bends with the result that
no damage is done to the mechanical strue-
ture of the material so as to weaken it or
otherwise interfere with its use for the pur-
pose intended.

While I have illustrated a specific embodi-
ment of the invention as applied to strip ma-
terial such as brake lining, it is, of course,
obvious that changes may be made in the
various machine parts, and I, therefore, do
not desire to be limited other tham is required
by the claims hereto appended.

Having thus deseribed my invention what
I claim is: :

i. In calender apparatus, the combination
of a wheel having a rim provided with an
inner contact surface, a second wheel hav-
ing a rim provided with an external contact
surface, said first mentioned rim having in-
ner extending edges adapted to overlie the
external edge of said second wheel, an inlet
guide for material entry into the space be-
tween said wheel rims and an outlet guide
for the material, said guides being angular-
ly disposed in relation to said contact sur-
faces.

2. In calendar apparatus, the combination
of a wheel having a rim provided with an
inner contact surface and a second wheel
having a rim provided with an external con-
tact surface, said first mentioned rim hav-
ing inner extending edges adapted to over-
lie the external edge of said second wheel,
the rim of said first wheel being removably
attached thereto, and said second mentioned
wheel having a diameter less than that of
the first mentioned wheel and shafts pro-
vided for each of said wheels, the axis of the
shaft of one of said wheels belnd displaced
from the axis of the other.

3. In calender apparatus, the combination
of a wheel having a rim prov1ded with an
inner contact surface and a second wheel
having a rim provided with an external con-
tact surface, said first mentioned rim having
inner extending edges adapted to overlie the
external edge of ‘said second wheel, -said
second wheel! having a lesser diameter than
the first wheel, shatts for supporting said
wheels, the shaft of said second wheel being

normally displaced laterally away from the:

axis of the shaft of the first wheel,

4. In calender apparatus, the combination
of an internal contacting calender wheel
provided with a rim having inner extending
walls whereby a groove of U-shaped cross-
section is formed thereby, an external con-
tacting wheel, the rim of which is adapted
to seat in said groove of the internal contact-
ing wheel and to compress therein strip ma-
terial, means for guiding the strip material
between said external and internal contact-
ing wheels, shafts supporting each of said

5

wheels the axes of said shafts being offset
one relative to the other and the diameter of
one of said Wheels bemor less than that of the
other.

* 5. In calender. apparatus, the combination
of a wheel having a rim provmled with an
inner contact. surface, a second wheel having
a rim‘provided with an external contact sur-
face, said second wheel having a diameter
smaller than said first wheel and being posi-
tioned within the contacting surface of the
rim of said first wheel, means to rotatably
mount said wheels eccentrica,lly of each
other, an inlet guide for material passing
into the area between said wheel rims, and
an outlet guide for said material, said inlet
and outlet guides lying in a plane angularly
disposed to said contact surfaces.

6. In calender apparatus, the combination
of a wheel having a rim provided with an
inner contact surface, a second wheel having
a rim provided with an external contact
surface and rotatably positioned within the
contact surface of said first wheel and closer
to said surface at one side than at the other,
means to rotate said wheels in fixed speed
relation to each other, an inlet guide for ma-
terial entry into the area between said wheel

70
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rims, and an outlet guide, said inlet and out- -

let guides lying in a plane angularly dis-
posed to the plane including said contact
surfaces.

7. In calender apparatus, the combination
of a wheel having a rim provided with an

_inner contact surface, a second wheel pro-

vided with a rim having an external contact
surface and rotatably mounted within the
inner contact surface of said first wheel and
closer to one side than to the other, means to
rotate said wheels in fixed speed relation to
each other, means to feed a continuous strip
of material into the space between said sur-
faces, and means to remove said continuous
strip from the space between said surfaces
after said strip has been carried around be-
tween said surfaces.

8. In calender apparatus, the combination
of a wheel having a rim provided with an
inner contact surface, a second wheel having
a rim provided with an external contact sur-
face and rotatably mounted within the inner
contact surface of said first wheel and closer
to one side thereof than to the other, side
flanges on one of said contact surfaces adapt-
ed to overlap the side edges of the other con-
tact surface, means to feed a strip of con-
tinuous material into the space between said
surfaces after said wheels have made sub-
stantially one revolution.

9. In calender apparatus, the combination
of a wheel having a rim provided with an
internal contact surface, a-second wheel posi-
tioned adjacent said first wheel and provided
with a 1im adapted to contact with the rim
of said first wheel, the rim of said second
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mentioned wheel adapted to approach ap-
proximately in contact with the inner rim
surface of said first mentioned wheel, guide
means for guiding the coherent strip ma-
terial - intermediate said rims to be com-
pressed thereby, and an outlet guide angular-
Iy disposed with reference to said inlet guide.

In testimony whereof, I affix my signature.

CARL P, BROCKWAY.
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