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1

This invention relates to a device for cooling
the brake drum of a motor vehicle wheel brake or
the like. -More particularly this invention in-
volves the incorporation of a plurality of air eir-
culating and cooling units in a conventional
wheel assembly in a manner whereby each cool-
ing unit cooperates with and assists the other
associated units so as to provide a vastly im-
proved brake cooling device.

It is a primary object of this invention to pro-
vide a wheel brake cooling device comprising an
air scoop, a brake dium mounted forced feed fan
and a wheel cover mounted suction fan wherein
the several air transfer units are associated such
that each cooperates with the other to improve
the brake cooling effect and thereby the capacity,
operability and life of the brake.

It is another object of this invention to provide
8 novel type of air scoop for directing air across
the associated wheel brake drum during move-
ment of the brake ecarrier unit wherein the ve-
locity of the entrapped air at all points around

the interior of the scoop will be substantially‘

uniform. ‘

It is another object of this invention to provide
an improved type of brake drum mounted forced
feed fan wherein the heat radiating fin surfaces
of the brake drum are also utilized as fan blades.
The arrangement of the fan blades is such that
the air forced through the drum mounted fan is
directed against the heat dissipating fin surfaces
of the drum in such a manner that a maximum
transfer of heat will occur. PFurthermore, the
fan blade arrangement is such that the air leaves
the drum mounted fan in a substantially axial
direction so that it can pass through the slotted
wheel disc and into the wheel cover mounted suc-
tion fan with a minimum of interference and a
maximum velocity.

It is another object of. this invention to pro-
vide a wheel cover mounted suction fan that
effectively draws air across the brake drum and
through the slotted wheel dise, the suction fan
including conduit means for maintaining a maxi-
mum, uniform flow of air through the wheel.

It is a still further object of -this invention to
provide novel means for associating the wheel
cover mounted fan and air conduit means with
the wheel cover.

. It is still another object of this invention to

provide a novel type of slotted web portion in a
wheel disc wherein means are provided to assure
the maximum passage of cooling air there-
through with the minimum amount of turbulence
and velocity change.
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It is a further object of this invention to pro-
vide an air circulating device for a motor vehicle
wheel or the like which device is so arranged that
it effectively cools the wheel brake drum and also
circulates air about the associated wheel tire in a
manner that will tend to cool the tread surface
of the tire and thereby reduce wear of the tire.

Other objects and advantages of this invention
will become apparent from a reading of the fol-
lowing description and a consideration of the re-
lated drawings wherein:

Fig. 1 is a transverse sectional elevation of a
portion of a right front motor vehicle wheel as-
sembly looking from the front towards the rear
of the vehicle, the agsembly including the com-
plete brake cooling device and certain parts of the
wheel braking mechanism, the view being taken
along the plane indicated by the arrows i—I of
Fig. 4;

Fig. 2 is a fragmentary sectional elevational
view of a section of the finned portion of the
brake drum mounted fan element, the view being
taken along the plane indicated by the arrows
2—2 of Fig. 1;

Fig. 3 is a fragmentary sectional elevational
view of a section of the finned portion of the
drum mounted fan element shown in Figs. 1 and
2, the view being taken looking in the direction of
the arrows 3—3 of Fig. 1;

Fig. 4 is a side elevational view of the outer
side of the wheel assembly, certain portions of the
wheel cover and the wheel disc being broken
away to clearly disclose the cover fan, the slotted
wheel ‘disc and the drum fan;

Pig. 5 is a side elevational view of the normally
exposed side face of the air scoop that is mounted
on the inner side of the wheel assembly;

Fig. 6 is an elevational view of the under side
or bottom of the air scoop, the view being taken
looking in the direction of the arrow 6 applied to
Fig.b;

Fig. 7 is a side elevational view of the front end’
of the air secoop, the view being taken looking in
the direction of the arrow 7 applied to Fig. 5; and

Fig. 8 is a fragmentary sectional elevational
view of a modified form of wheel cover construc-
tion that utilizes bent tahs to connect the several
elements of the wheel cover.

It is thought to be unnecessary to specifically
point out why air cooling of the brake drums of
a friction type brake improves brake capacity, .
eliminates brake fading, reduces brake lining
wear, reduces the required brake diameter; re-
duces the required clearances between the brake
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parts, and provides a more reliable and more
effective brake under all conditions of operation.
While various attempts have been made to pro-
vide effective means for cooling the brake drums
of friction type brakes, it is thought that the con-
struction herein disclosed is the first to success-
fully provide adequate brake drum cooling means
with a minimum amount of expense and a mini-
mum amount of alteration of the conventional
motor vehicle wheel assembly while at the same
time providing a means for improving the ap-
pearance of the wheel assembly. As a result of
the general desire to improve the visual appear-
ance of the current motor vehicle, it has become
quite prevalent to provide motor vehicle wheels
with decorative wheel covers. These covers tend
to substantially close off the circulation of air
through the wheels and across the associated
wheel braking mechanisms, At the same time
vehicle speeds have increased without an equiv-
alent increase in the size of the associated brake
drum, consequently, more heat is being generated
in the brake drum during braking action while
less efficient forms of heat dissipating devices
have been provided for cooling the drums. This
invention provides an improved brake cooling de-
vice including several air eirculating units and a
highly decorative wheel cover with positive means
thereon to0 circulate cooling ajr across the asso-
ciated wheel brake drums, the several cooling
means associated with this cooling device being
so constructed and arranged that a maximum
cooling effect is achieved. The construction

herein disclosed represents an improvement on

the device covered by my copending application
Serial No. 103,780 filed July 9, 1949, now Patent
Number 2,633,944, issued April 7, 1953.

In the drawings the numeral 1| represents a
wheel dise that is rotatably mounted on a support
such as the steering knuckle 18. The wheel disc
ti is formed from an annular rim element {2 con-
nected by rivets i3 to an annular, corrugated,
web ring i4 that is formed of rigid steel strip
material or the like. The corrugated web ring
member {4 is connected by rivets 18 to the dise~
like wheel web portion 5. The corrugated con-
struction of the wheel web ring {4 provides a ring
of axially extending, open-ended, channels 11
through the wheel web portion 18, adjacent the
periphery of the web portion {8.
171 provide air circulation channels that conduct
heat dissipating air through the wheel web por-
tion. The purpose of the channel openings i3
will become more readily apparent from the sub-
sequent description. A tire casing {8, provided
with an inflatable tube element {8, is mounted on
the rim 12 in conventional manner.

Mounted on the rear side of the wheel web por-
tion 15 is a fan unit 29 that is supported by and
forms a part of the brake drum 2f. Brake drum
21 includes the dished, plate-like, radially extend-
ing, support portion 22 on which is mounted the
annular, axially extending, peripheral flange por-
tion 23. Flange portion 23 provides the braking
area which is adapted to be engaged by the mov-
able brake shoes 25. Drum flange portion 28 is
preferably formed with an inner brake shoe en-
gaging surface 23¢ composed of some wear resist-
ant, rigid, ferrous material such as cast iron or
steel. Drum portion 23 mounts a group of radial~
1y directed, axially extending heat dissipating fins
23b on its outer surface.. The outwardly project-
ing, exposed fin elements 23b of the brake drum
21 are preferably formed of a material such as
aluminum which has high thermal conductivity.

These channels
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The cooling fins 23b are designed to quickly dissi-
pate the heat generated within the brake drum
during application of the brake shoes 23 to the
drum portion 28¢ during braking operations.
From Fig. 5 it will be noted that the brake drum
heat dissipating fins 23b are arranged to extend
in a substantially axial direction rather than in a
direction transverse to the axis of rotation of the
wheel as is the case with so many conventional
heat dissipating fin assemblies. With the ar-

‘rangement herein disclosed it is thought to be

obvious that rotaticn of the brake drum 21 and
the supported fins 230 will cause the fin elements
93b to function as forced feed fan blades as well
ag heat radiating elements. The portions 230’ at
the inlet side of the fan blades are angled such
that air will be drawn through the drum mounted
fan 20 and forced across the several exposed sur-
faces of the fan blades 280 in such a manner that
the surfaces of the heat dissipating fan blades 23b
will be serubbed with cool circulating air and a
maximum heat transfer and brake cooling ef~
fect achieved. With the construction shown each
plade element has all surfaces thereof clearly
exposed to the air passing through the drum
mounted fan 20 and therefore each blade element
230 ig able to produce a maxiinum cooling effect.
@uch is not the case with & construction such as
that shown in applicant’s co-pending application
Serial Wo. 103,780 wherein the fin elements extend
transverse to the axis of rotation of the wheel.
I this latter type of construction the fins do not
function as fan blades and furthermore the out-
wardly disposed fins have a tendency to block off
the air passing across the fins axially inwardly
thereof so that a large percentage of the fin sur-
face of the inwardly disposed fins is inefiicient for
heat dissipation. It will also be noted that the
outlet portions 286’’ of the blade elements 23b. X~
tend in a true axial direction so that the air
leaving the drum mounted fan unit 28 is directed
through the axially extending channels {7 of the:
wheel web portion 18 with the least amount of
interference possible. This arrangement has a
tendency to maintain a uniform flow of air
through the wheel web portion and across the
brake drum cooling fins 230 to thereby produce:
a maximum drum cocling effect.

From Fig. 2 it will be noted that the fins 23b of
the brake drum mounted fan 23 are arranged in
groups of four blades each., The blades of each
group extend radially and are parallel to each
other so as to permit fabrication by simple die
casting methods or the like. In the arrange-
ment showa the several fins 23b—{ of any one
group are parallel to each other while the fins
23b-2 and 23b-3 of each adjacent group of fins
are angled with respect to the fins 23b-1. By such

“-an arrangement, sectional molds may be used to:
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form each group of fins and each section of the
mold may be easily withdrawn from the casting.
This arrangement materially simplifies fabrica-
tion of the drum fins and reduces the cost of the
druim casting operation for a permanent type of
mold may be used to form the drum unit.

The wheel unit web portion % and the plate
portion 22 of brake drum £{ are secured to the
radial extending flange portion 2% of the wheel
hub portion 28 by the boll and nut connecting
means 23. A dust cover 3{, mounted on the sup-
port 18, extends across the open side of the brake
drum 21 so as to provide means for preventing
foreign matter from entering the chamber with-
in brake drum 2{. It will be noted that the area
between the periphery 3ia of the dust cover 3t
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and the inner edge 12¢ of the wheel rim portion

12 is not covered by the dust cover 31. This area
is purposely left -open io provide an entrance
through which air on the inner side of the wheel
may readily pass to reach the inlets to the drum
mounted fan 29.

Mounted on and surrounding the axially ex-
tending flange 31e. of the dust cover 31 is a sub-
stantially - ring-shaped. or scroll-shaped air
gathering scoop 32;. Scoop 32 is substantially
channel-shaped. in cross section and is (see Fig, 5)
formed from a:forwardly extending; flexible, Y-
shaped, mouth portion 33 connected to a semi-
circular ¢r C-shaped, rigid body portion 34. The
forward end 33¢ of the fexible mouth portion 33

is open to permit the entry of air to the interior of

the scoop as the wheel unit moves. forwardly
through space in a direction normal to the mouth
opening 33a. Flexible mouth portion 33 has its
forward end portion 334 held in extended position
by means of a fexible border spring 35. - The for-
ward mouth portion 33 is made of some fexible
material such as rubber or the like so that on ro-
tation of the wheel assembly, during a severe ve-
hicle turning operation; the mouth portion 23 may
be collapsed against any. portion of the chassis
frame, steering linkage or vehicle body that might
be brought into contact with the scoop mouth por-
tion 33.  The dir scoop for the rear wheels of a
motor vehicle are not subjected to rotative move-
ment about a vertical axis at any time, therefore
the scoops for the rear wheels are preferably
made as completely rigid units and the flexible
mouth portions 33 replaced with rigid ‘'mouth
bortions. ' The rigid body portion 34 has certain
preformed indentations 34¢ and 346 to receive
portions of the steering linkage associated with
the front wheels of the motor vehicle. ' In cross
sectional configsuration the scoop 32 is formed so
that air forced through the opening 3%a to the
scoop mouth portion 233 will travel around the in-
terior of the scoop ata substantially constant ve-
locity. By providing a means for gathering air
irom the space inwardly. of the wheel assembly
and directing this air to all portions of the brake
drum periphery at substantially a constant ve-
locity the scoop 32 materially improves the opera~
tion of the drum mounted fan unit 20. With
the rotatable fan unit 2§ bositioned within the
boundaries defined by the wheel rim assembly, it
is thought to be obvious that the fan blades 23b
cannot move as much cooling air across the brake
drum when the scoop assembly 32 is omitted as
when such an air gathering device'is used in as-
sociation with the drum mounted fan unit.  How-
ever, it is possible to successfully  operate the
wheel brake drum cooling fan unit 26 without the
aid of the scoop unit 32 when less heat needs to
be dissipated.

To further improve the circulation. of air across
the cooling fins 23b of the brake drum, there is
provided a centrifugal type.suction fan unit 61
that is preferably formed as an integral part of
the decorative wheel cover unit 1. This wheel
cover unit 41 is similar to that disclosed in-my co-
pending application Serial No. 103,780 previously
identified. Wheel cover unit 41 is adapted to be
detachably mounted on the -outer: or normally
exposed side of the wheel unit i { by spring clip
means 11 subsequently described in'detail. Wheel
cover 51 is composed of four principal elements, a
cover plate or disc 51, an annular fan element 61,
& spring clip retaining ring 1i and an air conduit
member 8. These four elements of .the wheel
cover 41 are assembled.as a unit so that the wheel

6

cover may be quickly and easily applied fo any
conventional motor vehicle wheel assembly.
The cover plate 5{ hag a closed, centrally lo-
cated, dished portion 52 that is bounded by a fat-
surfaced, outwardly diverging, ring-like edge por-
tion 83,  The cover plate Bl is of such size and

. shape that it substantially covers all'of the onut-
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wardly ‘disposed side of the wheel assembly 1.~
Mounted on the rear side of the cover plate edge
portion 83 is the annularly shaped centrifugal
fan element 61, ‘

Fan element 61 is preferably a ring-like plate
member having a plurality of radially extending
substantially U-shaped corrugations or channels
63 formed therein. The adjacent corrugationg or
channels §3 open in opposite directions, conse-
quently the fiat base portions §5 of adjacent chan-~
nels 63 are positioned on opposite sides of the
fan member 1. These flat hase portions 65 pro-
vide surfaces which may be readily connected to
the contiguously arranged cover plate 5 and con-~
duit member 81. The base portions §5 of the fan
element corrugations may be connected to the
cover plate §f and the conduit member- 8{ by
welding, or the like, as shown at 86, in Fig. 1 or
by the bent tab construction 53a, 824 shown in
Fig, 8 and subsequently deseribed in detail. From
Figs.'1 and 4 it will be noted that the side walls 64
of the channel-like corrugations §3 diverge radial-
ly outwardly. The channel side walls 64 consti-
tute the fan vane or blade elements of the suction
fan 61 ‘that assists the drum mounted fan unit
20 in circulating cooling air through the wheel
unit {1, ~The radial taper of the fan blades 84 has
a tendency to improve the air fiow through the
The outer ends of
the elements %4, §5 of the fan corrugations 63
terminate adjacent the outer side edge 12b of the
rim portion i2 of the wheel unit {i. This ar-
rangement provides a most efficient fan and one
that is practically concealed from the eye of a
person looking at the outer side of the wheel
cover. ‘

Mounted on the inner side of the fan element §1
is the resilient wheel cover retaining ring 7!{. Re-
taining ring 11 includes an outer edge 72, that is
connected to the outer edge of the conduit ele-
ment 82 by welding or a crimped connection. A
body portion 13 of the ring T{ connects the outer
edge portion 72 to the reversely bent inner flange
portion T8,  Flange 74 has an outwardly bent free
edge that is sufficiently fiexible to provide a spring
clip fastening means for anchoring the wheel cov-
er assembly to the step-like shoulder formation

' 12¢ of the wheel rim portion 2.

Mounted between the wheel cover plate §i
and the retaining ring 74 , and arranged to enclose
opposite sides of the fan element §{ , is the air
conduit member 81. Conduif member 8§ consists
of two, radially spaced, annular plates 82 and 83
respectively. - Plates 82 and 83 are spaced so as
to provide a smooth, uniformly shaped, conduit
for conducting the air from the ouflet of the -
wheel disc air channel slots {7 to the inlet to the
suction fan 6.  The cross sectional area of the
conduit member 8i at any point hetween the
slotted wheel rim memper 4 and the wheel cover
fan §1 is substantially the same and equal to the
cross sectional area of the wheel disc channels
11, This arrangement provides for a more or
less constant velocity air flow from the brake
drum mounted fan 20 to the wheel cover mounted
fan 61. ' By providing means for insuring a con-
stant velocity air flow through the entire wheel
assembly it is possible to bass the maximum
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amount of cooling air across the heat dissipating
fins 23b and thereby provide the maximum eool-
ing effect for the brakes. —Accordingly, the im-
provement in brake performance and brake life
‘will be a maximum. In Fig. 1 the spaced plates
82, 83 are shown connected to. opposite sides of the
fan 6f by welded connections 88 or- the like.
Welded connections 85 also conneet the outside
faces of the plates 82 and 83 to the retaining ring
71 and the cover plate 51 respectively.
~ In Fig. 8 a different form of connecting means
is used for assembling the several elements 5i, 8l,
71 and 81 of the wheel cover unit. - In this modi-
fied construction tabs formed on the several ele-
ments of the wheel cover unit are utilized to con-
nect the several elements 5f, 61, Tl and 8I to
provide a unitary structure. Cover plate 51 has
spaced tabs 53¢ formed along its peripheral edge
portion which tabs are adapted te be bent re-
versely to clampingly engage the outer edge por-
tions of the conduit plate member 8% and the
spaced base portions 65 along one side of the fan
element 6f. The outer peripheral edge of the
conduit plate member §2 is provided with spaced
tabs 82¢ and 82b. The tabs 82a¢ are adapted to
be reversely bent in one direction to clampingly
engage the spaced base portions 65 along that side
of the fan 61 opposite the side connected to the
cover plate tabs 53a. . The tabs 82b are adapted
to be reversely bent in a direction opposite to that
of the tabs 82a so as to clampingly engage the
outer peripheral edge portions of the retaining
ring 7f. The arrangement shown in Fig. 8 is
adapted to provide a less costly and more easily
assembpled unit than that shown in Fig. 1.

The conduit member 81, the fan element &1 and
the cover plate 51 are each provided with suitable
aligned openings to receive the valve stem §9¢ of
the inflatable tire tube 18.

Not only does the circulation of air through
the wheel assembly cool the brake drum 2{ but
in addition air will be circulated across the tread
of the associated wheel tire (8 and this will tend
to reduce tire wear.

From the above description and the related
drawings it is thought to be obvious that the
wheel brake cooling device disclosed consists of
a novel combination of elements that eooperate
in a novel manner {o provide a vastly improved
brake drum cooling effect and consequently an
improved btrake both from an operational stand-
point and from a wear standpoint. Furthermore,
it is well known that if the large clearances that
must normally be allowed for brake drum ther-
mal expansion and contraction can be eliminated
or reduced then an improved brake can be pro-
vided at & reduced cost. 'This ceoling deviee
makes possible the aforementioned reduction in
clearances between the various brake parts. It
is ‘thought that the arrangement of a recessed,
forced feed fan on cne side of the wheel assembly
and a suction fan on the opposite side of the
wheel assembly with a continuous, uniformly
shaped air flow conduit system between the
spaced fans is a new angd definite advaneement in
the brake drum cooling art. To loecate both of
the rotatable fan units within the confines of the
wheel assembly and assoclate a stationary gir
gathering scoop cutwardly of the wheel assembly,
sueh that an increased amount of eonstant veloc-
ity cooling air is directed to all portions of the
brake drum mounted fan 20, is another novel
feature of this brake cooling device. It is also
thought that the individual elements of the com-
bination forining this brake cooling device in and
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of themselves represent advancemends in ‘this
field. The air scoop 32 provides for maximum
air circulation by the brake drum mounted fan.
The brake drumn mounted fan 26 has the blading
23b arrvanged in a manner to secure maximum
cooling and to discharge the cooling air axially
so that it may be transmitted to the suction fan
6t at a constant and maximum velocity. = The
slotteq wheel disc member 14 is designed so that
the maximum amount of axially directed air
conguit channels {7 will be available to transmit
the air from the brake drum mounted fan 28 to
the wheel cover mounted fan 6i. The wheel cover
carried conduit member 81 is arranged o provide
a, means for controlling the velocity of the air
directed into the fan 8f and o insure the maxi-
mum transfer of air through the wheel assembly.
The many advantages of the wheel cover unit 4t
are set forth in my said co-pending application
Serial Mo. 103,780 which covers & similairly con-
structed wheel cover fan unit.  From Fig. 1 it is
thought to be quite apparent that all elements
of this brake drum cooling dsvice have been de-.
signed to provide a maximum, uninterrupted, air
fow from the intake to air scoop $2 on the nner
side of the wheel assembly to the outlet from
fhe wheel cover mounted fan 64 on the outer sids
of the wheel asserably. Furthermore the hea
dissipating surfaces have been =0 posibionsd in
thiz cooling air stream thai & meximum cooling
effect will result.

I claim:

1. In combination, a rotatable wheel, friction
brake means for said wheel, including a wheel
carried brake drum mounted on one side of said
wheel, a first fan means comprising curved, axial-

. ly extending, blades mounted on the outer pe-
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riphery of said hrake drum ang adapted to force
cooling air axially across said drum periphery
towards the other side of said wheel, a wheel
cover mounted on the other side of said wheel,
a second fan means rmounted on the wheel cover
arranged to assist in the circulation of air by said
first fan means, and axiaily extending conduit
means directly connecting the discharge of said
first fan means to the intake of said second fan
means. :

9. In combination, a rotatable wheel, friction
brake means for said wheel including a wheel
carried brake drum mounted on one side of said
whesel, a first fan means mounted on the periph-
ery of said brake drum comprising axially extend-
ing fan blades adapted to force cooling air ax-
ially aecross said drum periphery towards the
other side of said wheel, a wheel cover mounted
on the other side of said wheel, & second fan
means mounted on the wheel cover comprising
radially extending fan blades arranged to assist in
the axial circulation of air by said first fan means,
axially extending conduit means directly con-
necting the discharge of said first fan means to
the intake of said second fan means, said con-
duit means being of substentiaily uniform cross
seectional configuration to provide a substantially
constant velocity air flow across said drum.

3. In combination, a whesl comprising a hub
portion, a web portion and & rim portion, said
web portion including ‘a slotted porticn formmed
from a corrugated ring of relatively rigid, strip
maiterial, wheel braking means secured to one
side of said whee! web portion including a brake
drum having an axially extending flange portion,
substantially axizlly extending, heat radiating
fing mounted on said drum flange portion, said
fins being arranged to provide fan means for
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passing drum cooling air across said drum. and
fins when said wheel is rotated, the fin arrange-
ment being such that the discharge from said fins
is in axial alichment with the openings through
the slotted portion of the wheel web portion, an
air collecting scoop mounted adjacent the ex-
posed side of said brake drum and arranged to
entrap and direct drum cooling air of substan-
tially constant velocity to all portions of the
periphery of the' drum: flange portion, -and a
wheel cover secured to'said wheel and extending
over the other side of said wheel web portion with
the periphery of said cover located adiacent said
wheel rim portion, said cover comprising a closed
outer disc, an annular plate with ragially extend-
ing corrugations- formed thereon o provide a
centrifugal fan, -said centrifugal fan bheing
mounted on and arranged to extend adjacent the
inner side of the peripheral portion of said outer
dise, conduit means in the form of ‘a pair of
spaced annular plates arranged to extend bhe-
tween the openings through the slotted portion
of said wheel web portion and the inlet to said
centrifugal fan, and a ring-like maember mounted
on the inner side of said wheel cover and pro-
vided with means for releasably cennecting th

wheel cover to said wheel. :

4. In. combination, a wheel comprising .a hub
portion, a web portion and a rim portion, said
web portion including a slotted portion. formed
from a corrugated ring of relatively rigid, strip
material, wheel braking means secured 1o one
side of said wheel web portion including a brake
drum having an axially extending flange portion,
substantially . axially extending, heat radiating
fins mounted on said drum flange portion, said
fins being arranged to provide fan means for
passing drum cooling air across said drum and
fins when said wheel is rotated, the fin arrange-
ment being such that the discharge from said
fins is in axial alignment with the opsnings
through the slotted porticn of the wheel web por-
tion, and a wheel cover secured to said wheel
and extending over the other side of said whael
web portion with the periphery of said cover Io-
cated adjacent said wheel rim portion, said cover
comprising a closed outer dise, an annular plate
with radially extending corrugations  formed
thereon to provide a centrifugal fan, said cen-~
trifugal fan being mounted. on and arranged to
extend adjacent the inner side of the peripheral
portion of said outer disc, conduit means ar-
ranged to extend keétween the openings through
the slotted portion of said wheel webh portion and
the inlet to said centrifugal fan, and means
mounted on the inner side of said wheel cover for
releasably connecting the wheel cover to said
wheel. ‘

5. In combination, a -wheel comprising a hub
portion, ‘a. web portion and s rim portion, said
web. portion including a circumferentially dis-
bosed, axially exiending, slotted portion formed
from 2 corrugated ring of relatively rigid, strip
material, wheel braking means secured to one side
of said wheel web portion including a brake drum
having an axially extending flange portion, sub-
stantially axially’ extending, heat radiating fins
mounted on said drum flange porticn, said fins
being arranged to provide fan means for passing
drum cooling air across said drum and fins when
said wheel is rotated, the fin arrangament being
such that the'discharge from said fins is in axial
-alignment with the openings through the slotted
portion of the wheel web portion, an air collecting
scoop mounted adjacent the exposed side of said
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brake drum and arranged to entrap and direct
drum cooling air of substantially constant velocity
to all portions of the periphery of the drum flange
portion.

6. In combination with a brake construction for
a rotatable wheel assembly comprising a support,
a wheel disc rotatably mounted on said support
and formed from connected web and Tim por-
tions, axially extending, circumferentially spaced,
openings through said web portion, a brake drum
connected to one side of the wheel disec including
an annular, axially extending, peripheral flange
portion aligned with said openings and adapted
to be engaged by, friction brake means movably
mounted within said drum, an air collecting
scoop element mounted on said support and sr-
ranged adjacent to and encircling the drum flange
on the said one side of said wheel disc so as to
direct collected air about the periphery of said
drum flange. portion at a substantially constant
velocity, axially extending, heat dissipating fin
means mounted on the exterior surface of said
drum flange, said fin means being arranged in
a manner to function as forced feed fan blades
to withdraw air from said air collecting element
and to force if axially across said fin means and

-said drum flange and discharge it in an axially

extending direction through the openings in the
wheel web portion towards the other side of said
wheel dise, the axially extending openings in said
wheel web portion being aligned with the dis-
charge from the drum mounted fan blades, and
2 wheel cover mounted on the other side of said
wheel disc comprising centrifugal fan means
adapted to withdraw air from said openings
through said wheel web portion and to discharge
the withdrawn air to the exposed side of said
wheel cover.

7. In combination with a brake constriction
for a rotatable wheel assembly comprising a
support, & wheel dise rotatably mounted on said
support and formed from connected web and
rim portions, axially extending, circumferentially
spaced openings piercing said web portion, a
brake drum connected to one side of the wheel .
disc including an annular, axially extending,
peripheral flange portion axially aligned with
said openings and adapted to be engaged by fric-
tion brake means movably mounted within said
drum, substantially axially extending heat dis-
sipating fin means mounted on said drum flange,
said fin means having portions thereof arranged
at an angle to the axis of the drum so as to func-
tion as force feed fan blades to force drum cool-

‘ing air axially across said fin means and said

drum flange and to discharge it in an axially
extending direction through the openings in the
wheel web portion towards the other side of
sald wheel disc, the axially extending openings
in said wheel web portion being aligned with
the discharge from the drum mounted fan blades,
and a wheel cover mounied on the other side of
said wheel disc comprising centrifugal fan means
adapted to withdraw air from said openings
through said wheel web portion and discharge
the withdrawn air to the exposed side of said
wheel cover, the-inlet to said centrifugal fan
means being aligned with said openings and
the discharge from the drum mounted fan blades.

8. In combinsation, a rotatable wheel unit com-
prising a disc-like web portion with circumferen-
tially spaced, axially extending, openings there-
through and a rim portion secured to the pe-
riphery of said web portion, a brake drum se-

., cured to one side of said wheel unit, substan-
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tially axially extending heat dissipating fin ele-
ments mounted on said drum, said fin elements

being arranged to provide fan blades that force -

cooling air across the fin and brake drum sur-
faces during wheel rotation, said blades being ar-
ranged to discharge the drum cooling air into
the openings through said wheel web portion, a
wheel cover mounted on and extending cver the
other side of said wheel unit, said wheel cover
comprising an outer disc and a spaced inner ring-
like member arranged to extend adjacent the pe-
ripheral portion of said outer dise, said disc and
ring-like member having vane members connected
therebetween, said vane members providing a
centrifugal fan arranged to withdraw air from
the openings in said wheel web portion and to
discharge air to the outer side of said wheel cover
through openings between said outer disc and
ring-like member adjacent the periphery of said
outer dise.

9. Tn combination, a rotatable wheel unit com-
prising a disc-like web portion with circumferen-

tially spaced, axially extending, openings there~

through and a rim portion secured to the pe-
riphery of said web portion, a brake drum se-
cured to one side of said wheel unit, substan-
tialy axially extending heat dissipating fin ele-
ments mounted on said drum, said fin elements
heing arranged to provide fan blades that force
cooling air across the fin and brake drum sur-
faces during wheel rotation, said blades being
arranged to discharge the drum cooling air into
the openings through said wheel web portion, a
wheel cover mounted on and extending over the
other side of said wheel unit, said wheel cover
comprising an outer disc and a spaced inner
ring-like member arranged to extend adjacent
the peripheral portion of said outer disc, said
disc and ring-like member having vane members
connected therebetween, said vane members being
arranged to provide a cenfrifugal fan during
wheel rotation that withdraws air from the open-
ings in said wheel web portion and discharges
air to the outer side of said wheel cover through
the opsnings between said spaced outer disc and
ring-like members adjacent the periphery of said
outer dise, and conduit means carried by said
wheel cover adapted to conneet the openings
through said wheel web portion to the centrifugal
fan. .

16. Tn combination, g rotatable wheel unit com-
prising a disc-like web portion with circumfer-
entially spaced, axially extending, openings there-
through and a rim portion secured to the periph-~
ery of said web portion, a brake drum secured
to one side of said wheel unit, substantially axially
extending heat dissipating fin elements mounted
on said drum, said fin elements being arranged
to provide fan blades that force cooling air across
the fin and brake drum surfaces during wheel
rotation, said blades being arranged to discharge
the drum cooling air into the openings through
said wheel web portion, an air collecting element
mounted adjacent the brake drum arranged to
entrap and direct air to the portions of said brake
drum mounting the fin elements, a wheel cover
mounted on and extending over the other side of
said wheel unit, said wheel cover comprising an
outer disc and a spaced inner ring-like member
arranged to extend adjacent the peripheral por-
tion of said outer disc, said disc and ring-like
member having vane members connected there-
between, said vane members being arranged to
provide a centrifugal fan during wheel rotation
that withdraws air from the openings in said
wheel web portion and discharges air to the outer

10

15

20

25

30

35

40

60

65

70

75

12
side of said wheel cover through the openings
between said spaced outer disc and ring-like
members adjacent the periphery of said outer
dise, and conduit means carried by said wheel
cover adapied to connect the openings through
said wheel web portion to the centrifugal fan.

11. Tn combination, a rotatable wheel unit com-
prising a disc-like web portion with circumier-
entially spaced, axially extending, openings there-
through and a rim portion secured to the pe-
riphery of said web portion, a brake drum secured
to one side of said wheel unit, a wheel cover
mounted on and extending over the other side
of said wheel unit, said wheel cover comprising
an outer disec and a spaced inner ring-like mem-
ber arranged to extend adjacent the peripheral
portion of said outer disc, said disc and ring~
like member having radially extending vane
members connected therebetween and arranged
to provide a centrifugal fan on wheel rotation
that withdraws air from the openings in sald
wheel web portion and discharges air to the outer
side of said wheel cover, and conduit means car-
ried by said wheel cover adapted to extend be-
tween said centrifugal fan and said openings
through said wheel web portion, said conduit
means comprising a pair of spaced, annular
plates, one of said plates being directly con-
nected to said outer disc and to portions of said
centrifugal fan and the other of said plates being
connected to other portions of said centrifugsl
fan and to means adapted to releasably connect
said wheel cover to said wheel unit.

19. Tn combination, a rotatable wheel unit com-
prising a disc-like web portion with eircumfer-
entially spaced, axially extending, openings there-
through and & rim portion secured to the periph-~
ery of said web portion, a brake drum secured
to one side of said wheel unif, a wheel cover
mounted on and extending over the other side
of said wheel unit, said whesl cover comprising
an outer disec and a spaced inner ring-like mem-
ber arranged to extend adjacent the peripheral
portion of said outer dise, said disc and ring-
like member having radially extending vane
members connected therebetween and arranged
to provide a centrifugal fan on wheel rotation
that withdraws air from the openings in said
wheel web portion and discharges air to the outer
side of said wheel cover, and conduit means
carried by said wheel cover adapted to extend
between said centrifugal fan and said openings
through said wheel web portion, said conduit
means comprising a pair of spaced, annular
plates, one of said plates being directly connected
to said outer disc and to portions of said cen-
trifugal fan and the other of said plates being
connected to other portions of said centrifugal
fan and to means adapted to releasably connect
said wheel cover to said wheel unis, the means
for conmnecting said plates to the several mem-
bers associated therewith comprising spaced
tahs formed along the peripheral edge portions
of the plate members and adapted to be clamp-
ingly engaged with the associated members.

13. A wheel cover comprising an imperforate
outer cover disc, an annular fan meinber having
radially extending fan vanes secured to the inner
side of the peripheral portion of said cover dise,
conduit means mounted on said cover disc ar-
ranged to direct air into said fan member, said
conduit means comprising duct means having
axially extending intake portions located radi--
ally inwardly from said fan member at the axial
region of the disc and radially extending dis-
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charge portions connected to the fan member,.

and a cover retaining ring carried by said con-~
duit member, the fan member comprising a plu-
rality of fan vanes arranged to withdraw air
from the axial region at the inner side of said
cover disc and to discharge the withdrawn air
to the outer side of said cover disc along the
periphery of said cover disc when said cover dise
is rotated.

14. ‘A wheel cover comprising an imperforate
outer cover dise, an annnular fan member se-
cured to the inner side of the peripheral portion
of said .cover disc, an air conduit member com-
prising a pair of spaced, annular plates mounted
on said cover disc and arranged to direct air into
said fan member, said conduit means comprising
duct means having axially extending intake por-
tions located radially inwardly from  said fan
member at the axial region of the dise and radi-

ally extending discharge portions connected to ¢

the fan member, and a cover retaining ring car-
ried by said conduit member, the fan member
comprising a plate-like member formed with a
plurality of radially extending corrugations of
rectangularly-shaped cross sectional configura-
tion providing a plurality of fan vanes arranged
to withdraw air from the inner side of said cover
disc and to discharge the withdrawn air to the
outer side of said cover disc along the periphery
of said cover disc when said cover disc is rotated.

15. In combination, a wheel comprising a hub
portion, a web portion and a rim portion, said
web portion including a circumferentially dis-
posed, axially extending, slotted portion formed
from a corrugated ring of relatively rigid, strip-
like material, -wheel braking means secured to
.one side of said wheel web portion including &
brake drum having an axially extending flange
portion, ‘substantially axially extending, heat
radiating fins mounted on said drum flange por-
tion, said fins being arranged to provide fan
means for passing cooling air across said drum
and fins when said wheel is rotated, the fin ar-
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rangement being such that the discharge from
said fins is in axial alignment with the openings
through the slotted portion of the wheel web
portion.

16. An air collecting device adapted to be
mounted adjacent to and to encircle a braking
mechanism or the like comprising a ring-shaped
conduit member of substantially U-shaped cross
section, said conduit member having a' scoop-
type air inlet opening formed in a portion of
the conduit side walls .and arranged to collect
air and pass it through said conduit on move-
ment of saild device through space, said ring-
shaped conduit further having discharge open-
ings located around its periphery and arranged
such that on said movement of the device through
space the air collected therein and passed there-
through will be discharged through the periph-
erally arranged discharge openings, said air col-
lecting device having certain circumferentially
extending conduit wall portions formed {from
flexible ‘material supported by circumferentially
extending resilient means to permit temporary
alteration in the shape of said device,
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