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CONSTRICTING DRUM ASSEMBLY AND DRUM THEREFORE

BACKGROUND

[0001] The present ‘disclosure relates to an imprdved drum and constricting drum
assembly for a constricting drum braké or clutch assembly of the particular type having
an inflatable tube disposed in a housing about the drum used in a wide variety of
industrial and commercial applications requiring braking action. -

[0002] Ina constricting pneumatic drum brake, an inflatable tube in a brake housing
-is employed and exbanded with a fluid at selected times for braking action or in other
applications as a clutch. As used herein the term “constricting drum brake assembly” or
‘“pneumaticvconstricting brake assembly” or the like is intended to encompass a brake
assembly that can function either as a brake, a clutch, or both through a braking action.
The inflatable tube acts upon friction elements_‘cadsing them to engage against the
outer surface of a drum for the braking action. Heat is generated dufing the braking
action vand this heat needs to be dissipated in an effibient manner to prolong the life of
‘the drum and other component-s of the brake assembly, the input shaft, and the
workpiece connected to the input shaft affected by the heat. | '
[0003] Thus, there still exists a need for an improved drum and constricting drum
brake assembly which dissipafes the heat génefated during the braking action to reduce
~ the surface temperature of the drum and surrounding areas, and extends the life of the
drum and other components. |

SUMMARY

[0004] The present disclosure describes an improved constricting drum for a
"conétricting-drum assembly and constricting drum brake aséembly for use as a brake or -
a clutch. ‘ | _

[0005)- The improved constricting drum brake .assembly comprises a housing with an

annular array of friction elements operably disposed therein 'fc’jr radial movement. A
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drum is disposed for rotary movement with respect to the 'hous'in'g. The drum has an
annular hub and an annular outer surface disposed radi‘ally outwardly of the hub about
the outer periphery for the braking action. An inflatablé tube is disposed between the
‘housin_g and friction elements and is operable upon inflation to move the friction
elements into contact with the outer surface for the braking' action. An annular array of
replaceable shield elements is dlsposed radially on the annular outer surface of the
drum for reducing surface temperature and wear of the drum.

BRIEF DESCRIPTlON OF THE DRAWINGS

- [0006] A 'F'i‘GURE 1 is a side elevation view of one embodiment of the brake assembly

of the present disclosure showing a cover plate in place; | .

- [0007] FIGURE 2 is a sectional view along section-indicating lines B-B of the brake
of FIGURE 1; o

[0008] FIGURE 3 is an exploded view of the brake assembly of FIGURE 1;

[0009] FIGURE 4 is a view of a portion of FIGURE 2 showing the brake in the

unactuated condition; | ‘ .

[0010] FIGURE 5 is a view similar to FIGURE 4 showmg the brake in the actuated

condition; and »

[0011] FIGURE 6 is a perspebtive view of an alternate embodiment of the improved

drum according to the present disclosure; and

,[0012] FIGURE 7 is a view similar to FIGURE 6 showmg an embodlment of the

improved drum according to the present dlsclosure

- DETAILED DESCRIPTION )
[0013] FIGURES 1-5 of fhe drawings illustrate a brake assembly designated
generally at 10 with stationary brake element or housing 12 having, in the exemplary
illustrated version, a cylindrical cup shaped configuration with a cover panel 32 which

contains an annular inflatable tube 14 disposed about the interior of the housing; and,
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tube 14 surrounds an annular array of friction elements 16 disposed-within the housing.
Drum 20 has an inner annular hub 22 supported by spokes 24 and the hub has a hollow
interior. . : v
[0014] - Upen inflation, tube 14 expandscausing friction elements 16 to be constricted
radially inwardly and causes the radially inner surfaces of the frietion elements 16 to
frictionally engage a plurality of replaceable shield elements 17 disposed preferably in
an annular array on the outer braking surface or circumference 18 of rotating drum 20
for effecting the braking action. _
[0015] A pair of annular seals 26, 28 may be disposed, one on each opposite axial
side of the hub 22 of the rotating drum and are secured thereon for rotation therewith.
~In the exemplary version illustrated, the seals 26, 28 each include a relatively thin wiper |
portion 27, 29 provided respectively thereon; and, the wipers 27, 29 mey be formed
integrally therewith. Seals 24, 26 may be formed of any suitable material, as, for
example elastomeric material. The wipers 27, 29 are operav‘tive respectively to contact
in rotary sealing engagement stationary sealing surfaces 30, 31 provided on the
housing and correspondingly Ioc;ated. At least one of the surfaces, such as surface 30,
| may include a bearing mount such as theexemplary illustrated adaptor ring. It will be
understood that the ring 30 may include a mounting bearing (not shown) for the hub 22.
[0016] In operatlon upon inflation of the annular tube 14 through the air supply
connection 40 the annular tube 14 -causes friction elements 16 to move radially
inwardly, or to constrrct, as shown in FIGURE 5, against the shield elements 17
disposed on the outer surface 18 of the brake drum. In the exemplary version illustrated .
in FIGURES 4 and 5, a release spring(s) 39 is/are incorporated between inflatable tube
14 and brake element 16. The shield elements may be disposed in an array on the
‘outer surface 18 of the drum 20 in select Iocatlons if desired, for example opposite the
friction elements 16. _
[0017] The shield elements 17 are preferab!y composed of a metal matrix composite
material, and more preferably made from an alummum matrix composrte material. The

shreld elements 17 improve thermal efficiency by transfernng heat from the surface
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which reducee the surface temperature of the drum and the surrounding area. The
shield elements 17 additionally provide wear resistance to further prolong the life of the
drum. This allows for replacement of the shield elements instead of the drum. The
thermal conductivity of the shield elements made from a metal matrixicompositef
"material is approxim‘ately five times higher than that of the ductile iron material of the
drum. Each of the shield elements 17 are affixed to the drum with one or more
fasteners 19 such as bolts, screws, ri_vets, or the like that allow replacement of the
shield elements when worn. N - '
[0018] An alternate embodiment of the improved drum according to the preeent
disclosure is shown in FIGURE 6. In this embodiment, the shield elements are
adhesively affixed to the annular outer surface 18 of the drum 20. When the shield
elements 17 wear to the point they require replacement, the shield elements are '
removed and new shields attached. Alternatively, the shield elements 17 may be
adhesively bonded to a replacement plate of metal ( not shown) which is then attached
to the outer surface 18 of the drum 20 with fasteners or even welding the replacement
plate directly to the drum. ' |
[0019] FIGURE 7 is a view similar to FIGURE 6 but shows the shield elements 17
attached to the drum 20 with multiple fasteners in each element..

[0020] The exemplary embodiments have been described with reference to the
- present practice. Obviously, modifications and alterations will occur io others upon
reading and understanding the preceding detailed description. It is intended that the -
exemplary embodiment be construed as including all such modifications and alterations
insofér as they come within the scope of the appended claims or the equivalents
thereof.
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I CLAIM: |
1. An improved constricting drum brake assernbly comprising:

(a) a housing with an annular array of friction elements operably
‘dlsposed therern for radial movement;

(b)  adrum disposed for rotary movement with respect to the housing,
- the drum having an annular hub and an annular. outer surface _drsposed radially
outwardly of the hub about the outer periphery;

(c) an inflatable tube dlsposed between the housing and friction
elements and operable upon inflation to move the friction elements into contact with the
outer surface; and '

(d) a plurality of replaceable shield elements disposed radially on the
annular outer surface of the drum for reducing surface temperature and wear of the
- drum.

2. The drum brake defined in claim 1, Wherein the plurality of shield elements
comprise an annular array disposed substantially about the entire outer circumference

of the annular outer surface of the drum.

3. The drum brake defined in claim 1, wherein the shield e!ement comprises
a thermally conductive material. ’

4. The drum brake defined in claim 3, wherein the shield element material
further comprises a wear resistant material.

5. The drum brake defined in claim 1, wherein the shield element is affixed to
the drum with a plurality of fasteners.

6. The drum brake defined in claim 1, wherein the shield element is affixed to
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the drum 'with an adhesive,

7. The drum brake defined in clalm 1 wherein the shleld element comprlses
~ametal matrlx composite material.

8. The drum brake defined in claim 7, wherein the shield element comprises

an aluminum matrix composite material.

9. - Animproved drum for a constricting brake assembly, comprising:

(a) an annular drum disposed for rotary movement with respect
to a constricting brake housing, the drurh having an annular hub and an annular outer
surface disposed radially outwardly of the hub about the outer periphery; and v

' (b)  a plurality of replaceable shield elements disposed radially
~on the annular outer surface of the drum for reducing surface temperature and wear of
the drum.

10. An improved drum defined in claim 9, wherein the replaceable shield elements
are attached to the drum with fasteners. |

11. An .improved drum defined in claim 10, wherein the replaceable shield elements

are composed of an aluminum matrix composite material.

12, An improved drum defined in claim 9, wherein the replaceable shield elements

are composed of a metal matrix material.

13. An improved drum defined in claim 9, wherein the replaceable shield elements.
are affixed to the drum with an adhesive.

14. An improved drum defined in claim 9, wherein the plurality of the replaceable
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shield élements comprise an annular array disposed substantially about the entire outer

circumference of the annular outer surface of the drum.
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