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Edward A. Rockwell, 167 Ashdale Place, 
Los Angeles, Calif. 

Original No. 3,047,097, dated July 31, 1962, Ser. No. 
746,292, July 2, 1958. Application for reissue Dec. 31, 
1964, Ser. No. 438,443 

17 Claims. (Cl. 188-72) 
Matter enclosed in heavy brackets I: ] appears in the 

original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to brake mechanisms for a ro 
tary member and more particularly to a disk type of brake 
for a rotary wheel. 
The present invention has particular but by no means 

exclusive utility as a brake for automobiles, trucks, buses, 
tractors, etc., where braking service is severe. 

It is the primary object of the present invention to 
provide an improved brake mechanism of the disk type 
which is capable of providing high braking forces for 
extended periods of brake application with a minimum 
of fading or overheating. Another object is to provide 
a disk brake which requires light treadle pressure for initial 
actuation and which releases quickly and precisely in re 
sponse to release of treadle pressure. 
Another important object of this invention is to pro~ 

vide for automatic adjustment of the brake disks to com 
pensate for brake lining wear. A related object of the 
foregoing is to provide a brake adjuster which controls 
the positions of the brake discs directly, and progressively 
alters the brake-released position of the same as lining 
wear occurs, to maintain a predetermined clearance be 
tween the brake lining and the coacting braking surfaces. 
A further object of the invention is to provide a dual 

hydraulic system enabling both service and emergency 
brake operation hydraulically, and having means for 
simultaneously bleeding the lines. 
Another object of the invention is to provide a direct 

“follow-through” connection from the treadle to the 
brake disks which gives the operator a sense of feel as 
the brakes are applied and released. A further object is 
to provide an easier acting brake with a short range pedal 
and requiring proportionately lower initial pressure. It is 
another object to provide a brake which an operator is 
less likely to lock in a “panic stop” or under hazardous 
road conditions, so that skids and loss of steering control 
are less likely with a vehicle equipped with the present 
invention, affording increased safety of operation for ’' 
vehicles equipped therewith. 
It is a further object of the invention to provide a self 

energized brake which is extremely compact and which 
is adaptable for mounting on the hub portion of the 
small (fourteen inch) wheels used on modern motor cars. 
A related object is to provide for more eflicient utilization 
of the available space within the barke housing to secure 
a larger area of braking surface for the same wheel size. 

It is a related object to provide a novel brake mech 
anism which is constructed to occupy a small annular 
space totally enclosed within the Wheel but which never 
theless provides an adequate cooling arrangement for dis 
sipating heat generated during operation of the braking 
members. More speci?cally, it is an object to provide 
forced air cooling of the brake housing. Another ob 
ject is to provide a structure capable of handling large 
volumes of cooling air through passages guiding the 
?ow of air over the surfaces to be cooled, and having 
provision for shielding against the entry of dirt or other 
foreign materials such as water or mud thrown up from 
the road which would be likely to block the air passages. 

It is also an object to provide a brake construction 
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which is made up of a relatively few parts which are 
suited for manufacture in quantity at relatively low cost. 
It is another object to provide a brake which may be 
readily serviced so as to reduce maintenance difficulties 
and cost. 

Other objects and advantages of the invention will be 
come apparent upon reading the attached description and 
upon reference to the drawings, wherein: 
FIGURE 1 is a view in elevation of the inner side of 

an automobile wheel with a brake embodying the present 
invention mounted thereon; 

FIG. 2 is a vertical section of the wheel and brake 
shown in FIGURE 1 taken substantially in the plane of 
line 2-2 of FIGURE 1; 
FIG. 3 is an enlarged fragmentary sectional view of a 

portion of the wheel and brake shown in FIGURE 1 
and is taken substantially in the plane of lines 3—3 in 
FIGURE 1; 

FIG. 4 is an enlarged fragmentary sectional view of 
the lower half of the wheel and brake shown in FIG 
URE 2; 

FIG. 5 is an enlarged fragmentary sectional view taken 
substantially in the plane of lines 5—5 of FIG. 4, and 
shows the cam and roller; 

FIG. 6 is an enlarged fragmentary sectional view taken 
in the manner of FIG. 3 and showing the brake when 
energized; 

FIG. 7 is a perspective view of the pivotal brake lever 
showing, particularly, the adjuster for brake lining wear; 

FIG. 8 is a fragmentary sectional view taken in the 
manner of FIG. 3 and showing the brake when de—en 
ergized with the brake adjuster in its position after mate 
rial brake lining wear, and 

FIG. 9 is a fragmentary sectional view taken substan~ 
tially in the plane of lines 9—-9 of FIG. 2. 

While the invention is susceptible of various modi?ca 
tions and alternative constructions an illustrative embodi 
ment has been shown in the drawings and will be de— 
scribed below in considerable detail. It should be under- 
stood however, that there is no intention to limit the 
invention to the speci?c form disclosed, but, on the con 
trary, the intention is to cover all modi?cations, alter 
native constructions and equivalents falling within the 
spirit and scope of the invention as expressed in the ap 
pended claims. 

Rcfcrring to the drawings, a brake embodying the 
present invention has been shown applied to the front 
wheel of an automobile. The front wheel spindle indi 
cated at 10 is integral with the steering knuckle 11 which 
is adapted to mounting on the automobile front axle in 
the usual way. Surrounding the spindle 10 is a hub in‘ 
dicated generally at 12 journalled on suitable front wheel 
bearings, 13, 14. The face 15 of the hub is substantially 
?at and is provided by a locating boss 16 for centered 
mounting of a wheel 17. The latter is comprised of a 
wall 18 on which a rim 20 is secured by electrical welds 
spaced circumferentially. The wheel 17 is fastened to 
the locating boss on the hub by a circle of nuts 19 
threaded on studs 21. 
The wheel structure provides an annular cavity totally 

contained within the con?nes of the wheel rim and the 
wall 13. The present brake mechanism is constructed 
not only to provide maximum e?iciency, but is also of 
such a configuration as to be housed within the annular 
cavity. 

Telescoped inside the rim and around the hub is a 
brake housing 30, which is fastened to and rotates with 
the wheel. The brake housing 30 has a pair of shell 
lilte parts 31, 32 each of dished form, secured together 
at their periphery by a series of spaced nuts and bolts 
33 and mounted on the hub by means of the studs 21 
which are employed for supporting the wheel on the 
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hub. For this purpose the end half 31 of the brake 
housing disposed against the locating boss 16 has a cir 
cumferential series of openings 36 so that the studs pass 
through the boss and the housing wall. The opposite 
or inner housing section 32 being supported by means 
of the series of nuts and bolts 33 on the periphery of 
the housing, extends radially inwardly toward the hub 
12 terminating in a flange spaced from the hub, leaving 
an opening within which the brake backing plate 36 is 
supporting by the steering knuckle 11. This backing 
plate 36 is fastened on the steering knuckle by means of 
lugs and nuts 37. 

In the present instance the brake housing 30 fastened 
to the wheel 17 presents inwardly facing opposed ?at 
braking surfaces 38 of annular form provided by ma 
chined rings or disks fastened inside the opposite halves 
of the housing. 

Associated with the braking surfaces provided inside 
the housing and straddled by the same are a pair of com~ 
plementary pressure plates in the form of ?at disks 39, 
40 associated together as part of a braking unit 41 and 
having brake lining segments 42 facing the correspond 
ing braking surfaces of the housing for coaction there 
with. 

In keeping with the present invention, the pressure 
plates or disks 39, 46 are drawn together by heavy coal 
springs 43 so as to hold rollers 44 carried by the primary 
pressure plate 39 against V-ramps 45 (FIG. 5) formed 
in the facing surface of the secondary pressure plate 40. 
Further in keeping with the invention, the braking unit 
4! ?oats between the facing braking surfaces presented 
by the housing walls, and for this purpose is slidably 
mounted on the brake backing plate 36. The slidable 
mounting is provided by ball splines formed by balls 46 
contained within coincident axial grooves 47 located in 
the flange 35 around the inside of the inner brake disk 
40 and a ?ange 48 formed around the backing plate 36. 
A retainer ring 49 holds the rollers captive in the grooves. 
With this construction, the inner disk 40 which has been 
termed the secondary disk, is held by the ball splines 
against rotation but may move axially upon energization 
of the brake. The primary or energizing disk 3% is car 
ried by the secondary disk so as to be rotatable relative 
therctoby means of the rollers 44 and V-ramps 45. 
When the brakes are applied, braking action is initiated 

by moving the braking unit to the left (FIG. 2) and en 
gaging the primary or energizing disk 40 with the corre 
sponding braking surface 38 of the housing. Contact 
between the energizing disk 40 and the braking surface is 
produced without separating the brake disks from the 
minimum spacing of the etc-energized position (FIG. 2). 
Upon the primary or energizing brake disk 49 being en 
gaged with its corresponding braking surface 38 the 
braking force which results from such engagement 1s 
utilized for energizing the braking unit by moving the 
disks 39, 40 apart and the secondary disk 46 into engage 
ment with the corresponding braking surface 3d on the 
housing. This is achieved by rotation of the primary 
risk 39 due to the braking force thus generated. The 
rotary movement of the primary disk 39 rolls the rollers 
44 up the V-ramps 45 on the opposite disk 41, forcing 
the pressure plates apart and into engagement with the 
faces of the brake housing. 
Thus the braking action is initiated by axially moving 

the complementary brake disks 39, 40 without disturbing 
the initial minimum spacing, so as to engage the primary 
disk 39. Opposing this movement is a relatively light 
return coil spring 59 which acts against the inner ends 
of a series of actuating levers 51 for the brake disks. 
Attention is invited to the fact that to initiate braking 
actions it is only necessary to overcome the force of the 
light return spring 50. Thus the brakes may be applied 
with relatively light treadle pressure. Upon rotary brak 
ing force being developed by engagement of the primary 
disk 39 this force is used to urge the disks apart, fric 
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tionally engaging both disks 39, 45] with the correspond 
ing braking surfaces 38, by a power servo or self-ener 
gizing braking action. With the present arrangement, in 
the ale-energized position, the disks 39, 40 are held in 
alinement with the rollers resting in the deep portions of 
the grooves. On the other hand, when braking engage 
ment is caused between the primary disk 39 and the brak 
ing surface 38 in the housing, the drag on the primary 
disk resulting therefrom produces limited peripheral 
movement of the primary disk relative to the secondary 
disk, with the rollers riding up the sloping V-ramp sur 
faces on the secondary disk. 
For actuation of the braking mechanism, in accordance 

with the invention the backing plate 36 supports dual 
annular hydraulic cylinders 55, 56 for service and emer 
gcncy brake operation. The mounting is provided on the 
backing plate by a relatively thick axially projecting in 
termediate section of circular form in which the concen 
tric annular hydraulic cylinders 55, 56 are formed for 
receiving annular pistons 57, 58, which are connected to 
the braking unit. In the present instance both cylinders 
are connected by lines 59, 60 (FIG. 2) to a manifold 61 
carried by the brake backing plate 36 and accessible be 
hind the wheel 17. The outer annular hydraulic cylinder 
56 is adapted for operating the brake for parking or 
emergency and this may be connected to a hand or foot 
operated parking brake master cylinder (not shown). 
The inner annular brake cylinder 55 is adapted for con 
ncction to a treadle operated master cylinder (not shown) 
for service operation of the brakes, and the common 
manifold 61 allows for simultaneous bleeding of the 
lines connected to the master cylinders and the wheel 
cylinders. 

Movement of the annular pistons 57, 58 is transmitted 
to the braking unit 41 by means of a set of levers 51 pivot 
ally mounted at one end on the braking unit 41 and at 
their free ends contacted by the annular pistons. 

In accordance with an important aspect of the present 
invention, the force exerted by the pistons in the annular 
hydraulic cylinders 55, S6 is initially effective to move the 
braking unit 41 so as to engage the primary disk 39. Once 
the primary disk has been brought into engagement with 
the braking surface 33 inside the housing, further force ex 
erted by the pistons in the annular hydraulic cylinders 55, 
56 is divided by the levers 51 into separate components. 
One component of force is applied to the primary disk 39. 
holding it engaged and increasing the braking pressure. 
The other component of force is transmitted to the second 
ary disk tending to apply the same. in carrying out the 
foregoing, the levers 51 are spaced at equal intervals about 
the braking unit so as to be operated simultaneously by 
either the service or emergency hydraulic cylinders 55, 56. 
As shown in FIGURE 1, there may be six of such levers 
65. For obtaining the proportioning of forces, the levers 
51 are mounted at one end 67 for pivotal movement axi 
ally on the inner face of the secondary brake disk 40. A 
series of lugs 66 projecting from the face of the secondary 
brake disk 49, each pinned to the ends of the levers which 
are bifurcated, support the overs. The free ends 69 of the 
proportioring lovers have a straight portion (FIG. 7) ar 
ranged adjacent the leading edges of the annular brake 
pistons 57, 58. As shown in H65. 3 and 7, substantially 
at the median point of each lever 51, it is slotted to carry 
a friction reducing roller 71 which engages a ?at surface 
74 on the inner face of the primary disk. With this ar 
rangement the levers 51 partake of action of levers of 
both the ?rst and second class. Thus, force is transmitted 
to the primary disk by the friction reducing roller 71, 
while force is transmitted at the pivotally mounted end 
69 of the levers to the secondary disk 40. 
An important feature of the invention resides in the 

mounting arrangement for the braking unit 41 whereby 
braking action may be initiated independently of and 
without extending the heavy pull-back springs 43 drawing 
the primary 39 and secondary 4t! brake disks together. 
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The braking unit is located between the housing braking 
surfaces 38 by the return spring 50 the force of which 
opposes movement of the braking unit 41 by the hydraulic 
brake cylinders. As shown in FIG. 3, for example, this 
return spring 50 is located between an inwardly turned 
lip 77 on the backing plate 36 and a sleeve-like retainer 
78 for the spring which has a radially extending ?ange 79 
abutting the lower ends of the proportioning levers 51. 
This light return spring 50 is effective to return the braking 
unit 41 after operation by either the service brake piston 
57 or the parking brake piston 58, and in the preferred 
arrangement shown, constitutes the sole spring force yield 
ingly opposing movement of the braking unit until the 
primary brake disk engages the cooperating braking sur 
face. The force exerted by the return spring should be 
only slightly more than the force acting on the service 
piston 57 due to residual pressure in the lines leading to 
the master cylinder, so as to return the service piston with 
out maintaining a large force on the braking unit 41. 

While the return spring 50 is used for returning the 
service brake piston 57 against the residual pressure, in 
keeping with the invention the parking or emergency cylin 
der piston 58 is returned independently of the braking unit 
41 by means of a series of tension springs 80 anchored 
at one end 81 to the backing plate 36 and fastened at the 
other end 82 to a ring 83 contacting a shoulder 84 pre 
sented around the outside edge of the annular piston 58. 
The emergency piston 58 is normally spaced from the ends 
of the actuating levers 51, as shown in FIG. 3, for ex 
ample. When ?uid under pressure is conveyed to the 
emergency brake cylinder 56, so as to cause the piston 58 
therein to be actuated, the ring 83 is carried with the pis 
ton until the pressure is released whereupon the springs 
80 attached to the ring return the piston. Independently, 
the heavy springs between the disks pull the latter to 
gether and the return spring draws the braking unit to 
its stop position. 

Turning now to a detailed consideration of the braking 
unit 41, it will be seen from reference to FIGURES l, 2, 
4 and 5 that the inner face of the secondary disk 40 is ~ 
machined with a series of V-ramps 45 for the rollers 44 
mounted on the primary disk 39. The rollers 44 are sup 
ported by radially extending pins 90 mounted on bosses 
91 located opposite the V-ramps. For stability and saline 
mcnt purposes a peripheral wall or skirt 92 is formed ad- , ~ 
jacent the V-ramps, so located that the pins 90 supporting 
the rollers abut against the inside of the skirt, and allow 
ing the rollers to rest in the V-ramps. 
To recapitulate the operation of the braking unit, 

whether the brakes are applied by means of the service 
or emergency brake cylinders 55, 56, the primary 39 and 
secondary 40 brake disks move axially in the same direc 
tion as a unit 41 Without stretching the heavy pull-back 
springs 43, and against the force only of the relatively light 
return springs 50, until the lining segments 42 on the pri 
mary brake disk engage the braking surface 38 on the 
inside of the housing. When the wheel and housing are 
rotating, upon such contact between the lining segments 
on the primary brake disk which being mounted on the 
hub 12 is not rotating, and the braking surface 38, a trio» 
tional drag is produced which, exerted on the primary 
brake disk 39, causes the same to rotate a limited angular 
extent. This latter action causes the secondary disk to be 
engaged, the rollers 44 supported by the primary disk rid 
ing up the camming ramps 45 on the inner face of the 
secondary disk, producing a cumming force axially of the 
braking unit urging the plate members apart, which move 
ment is opposed by the force of the relatively heavy re 
turn springs 43. Once the primary braking members are 
engaged and produce the self-energizing force urging the 
disks apart, further manual force applied by either of the 
wheel cylinder pistons to the proportioning levers 51 rocks 
the levers in a clockwise direction about their pivotal ends 
67. As an incident to such pivotal movement a compo 
nent of the manual force which is applied to the free end 
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69 of the levers by one of the annular pistons is transmitted 
to the primary brake disk by means of the roller connec 
tion 71 at the median point of the lever to the said primary 
disk. Similarly, a reactive force at the pivot 67 imparts 
a component of the force applied by the manual actuated 
piston to the lever, to the secondary brake disk 40 which 
force acts in the same direction as the energizing force 
urging the latter disk into engagement with the corre 
sponding braking surface 38. The angle of the camming 
ramps 45 and the amount of rotational force due to brak 
ing determines the magnitude of the self-energizing force 
produced. To limit the likelihood of the brakes locking 
due to pyramiding of the force of self-energization, the 
carnrning angle and the springs 43 are selected such that 
under ordinary braking surface conditions the energizing 
force produced is insutiicient to overcome the force draw— 
ing the disks together and due to these springs. It will 
thus be appreciated that the proportioning levers 51 which 
operate simultaneously under the actuation of the annular 
brake cylinders, are effective to divide the manual force 
into components, and a portion of the same is supplied to 
each brake disk in a brake engaging direction. Once brak 
ing action has been initiated, the application of additional 
manual force, for example, by continued depression of the 
treadle, is required to further engage the brake disks in 
conjunction with the force due to the self-energizing ac 
tion. Thus throughout the entire braking operation direct 
control over the operation of the secondary as well as the 
primary disk is afforded by the follow-through connection 
provided by the said proportioning levers. 
The ratio between the forces applied to the primary 

and secondary disks 3‘), 40 via the proportioning levers 
:51 is determined by the lengths of the effective lever arms: 
(l) the over-all length of the lever 51, i.e., the distance 
from the point of contact where the brake cylinder pistons 
engage the free end 69 of the lever 51 and the pivotal 
axis at the other end 67 of the lever; (2) the distance 
between the point of application of force to the free end 
6? of the lever 51 and the roller 71 which contacts the 
primary disk 39. 

While it may be desired to change this ratio, with the 
lever lengths as shown in the drawings braking force 
applied to the proportioning levers 51 is boosted at a ratio 
of about 2:1 for application to the primary disk 39. The 
follow-through force applied to the secondary disk 40, 
which is in the same direction as the force due to the 
self~energizing action of the disks, is about equal to the 
actuating force. It will be evident the forces applied 
both to the primary and secondary disks are applied as 
an incident to pivotal movement of the levers 51, except 
during the initial period of actuation when the brake pis 
tons slide the braking unit 41 against the force of the 
return spring 50 so as to engage the primary disks 39. 

In the present instance, the brake-released position of 
the braking unit 41 is determined by the retracted position 
of the proportioning levers 51 which are drawn when 
the brake linings are new by the return coil spring 50 
against a stop surface 93 presented by the brake backing 
plate 36. As shown in FIG. 3, with new brake linings, 
the position of the braking unit 41 is substantially equally 
spaced from the braking surfaces 38. After a period of 
use of the brakes, producing a reduction in thickness of 
the brake linings, in the absence of compensation, the 
clearance between the primary disk and the correspond 
ing braking surface increases, requiring further treadle 
travel to actuate the braking unit. In the interest of 
maintaining a short range pedal, in accordance with the 
present invention, automatic adjustment is provided for 
altering the brake released position of the disks, (1) so 
that the clearance between the primary disk and its brak 
ing surface remains substantially constant, and (2) so 
that the total pivotal movement of the proportioning 
levers 51, and the movement of the brake piston 57 or 
58, to produce the latter, is maintained substantially con 
stant. As shown in FIG. 8, after wear has reduced the 
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which arms the force applied by the braking cylinders is 
effective on the primary and secondary disks. It will be 
recalled that the boost ratio is about 2:1 and this same 
ratio applies between the force applied to the primary 
disk as compared to the secondary disk. The force due 
to power derived from the hub after braking action has 
been initiated, is equaily applied to both the primary and 
secondary discs since the power or self-energizing force 
is applied to urge the disks apart. It is desirable to have 
the manual force component acting on the primary brake 
disk as large as possible in order to increase the effec 
tiveness of that force as a control over the operation of 
the primary disk, and to insure instantaneous release of 
the primary brake disk by the heavy pull-back springs 
when the brake treadle is released so as to prevent 
pyramiding of the force due to energization and locking 
of the brakes. Under this arrangement, however, there 
is also a direct follow-through connection by virtue 
of the proportional levers to the secondary disk, which 
enhances the “feel” the operator has when applying and 
releasing the brakes. 

Focussing attention on the anti-friction mounting for 
the braking unit 41, provided by the balls 46 and grooves 
47 forming a spline, the freedom that it has to move 
axially is important since this reduces the force necessary 
to be overcome in applying the brake. It also is signi 
?cant in achieving the result that both brake disks 39, 4%) 
produce substantially the same braking action, insuring 
that any wear takes place equally on the different brake 
linings. Furthermore, no axial braking force is trans 
mitted to the hub, thus insuring minimum loading on the 
wheel bearings. 
A further aspect of the invention is the provision of 

forced air cooling of the braking surfaces, to assure long 
lining life. In carrying out this aspect of the invention, 
the brake housing 30 which is fastened to rotate with the 
wheel 18, is provided on its periphery with closely spaced 
radially extending ?ns or blades 126. The housing sec 
tions 31, 32 may be die-cast aluminum while the brak 
ing surfaces inside the housing may be provided by fer 
rous alloy rings 38, to provide a light weight construction 
and good heat transfer characteristics. The ?ns 120 
are formed as part of the housing section castings and 
extend radially inwardly along the outer surface of the 
left or outer housing half 31. An annular shield or 
shroud 121 made of sheet material completely encircling 
the housing and having an inwardly extending wall 122, 
abuts against the outer edges of the fins and is positioned 
within the rim of the wheel 17. A resilient ring 123 of 
rubber or the like is used to prevent rattling. It is con 
templated that the wheel 17 will have a series of openings 
124 to allow cooling air to be drawn through the wheel. 
The inwardly extending wall 122 of the shield insures that 
the cooling air drawn through the wheel passes across the 
full radial extent of the housing 30 adjacent the braking 
surfaces 38, as shown by the arrows in FIG. 2. The cool 
ing air is divided into parallel streams by the closely spaced 
?ns 120. 
The ?ns 120 around the periphery of the brake housing 

(FIG. 2) rotating with the wheel 17, operate as blades 
of a centrifugal blower and draw air radially outwardly 
not only along the wheel side of the brake housing but 
also along the inner side of the housing. A disk-like 
shield 130 is mounted adjacent the inner side of the brake 
housing on the backing plate 36, so as to be ?xed against 
rotation. This latter shield 13%) covers the end of the 
ball splines. It thus helps to prevent the entrance of 
dirt and other foreign materials such as water or mud 
thrown up from the road into the brake mechanism. A 
ring of small openings 134 in the shield 130 provides an 
inlet for cooling air on the inner side of the housing and 
this cooling air is drawn by the action of the blades 120 
over the outer housing wall as shown by the 'UTGWS in 
FIG. 2, cooling the latter. The cooling air is con?ned 
in channels between the ?ns 120 on the radial surface and 

10 

110 

45 

10 
is expelled axially adjacent the periphery of the brake 
housing through an annular opening de?ned by the outer 
circular edge of the disk-like shield 130. Thus the hous 
ing halves are cooled by forcing large volumes of air 
over the parts subject to heating during the application of 
the brake, and from the shroud 121 via the annular open 
ing 135. 

Attention is invited to the arrangement which with 
forced air cooling as just described provides cooling yet 
permits minimum clearance between the brake housing 
and the inside of the rims of the wheel. This is the result 
of a more efficient utilization of the cooling air by 
channeling its ?ow over the surfaces to be cooled. By 
reducing the clearance between the brake housing and 
rim it is possible to provide larger brake disks and thus 
larger areas of braking surface. The general arrange 
ment of the components of the brake further contributes 
in achieving this latter result, since it may be observed 
that the location of the proportioning levers between the 
disks aiiords a more efiicient utilization of the available 
space and allows the use of larger brake disks than 
commonly a?orded by disk brakes for the same size wheel. 
The anti-friction mounting for the disks provides a tight, 

rattle-free arrangement, and enhances the precision with 
which the base mechanism operates. The primary brake 
disk 39 also operates smoothly as part of the braking 
unit, being mounted on the secondary disk for relative 
movement by virtue of the balls and V-ramps which 
center the primary disk about the spindle and which 
hub, and within the brake housing. Also assisting in 
achieving this latter result is the arrangement of the 
brake levers 51 in bearing engagement with the sloping 
surfaces 74 inside the primary disk. The inclination of 
the surface ‘74 automatically centers the primary disk 
39 relative to the secondary disk 40 on which it is carried, 
and lends stability to the braking unit. 
As a feature of the invention, it was mentioned earlier, 

the manifold 61 provides for simultaneously bleeding 
the brake lines of the dual hydraulic system. For this 
purpose, the manifold 61 provides a single bleeder screw 
62 movably mounted [on] in a bore 62'. The screw is 
shown, closed in FIG. 2 by being seated at its tip 63 to 
cut-off communication between the passage 59 which ex 
tends to {one} the extreme end of the bore [62] 62' 
from the service cylinder 55, and a bleed passage 64 ex 
tending through the screw. By reference to FIG. 9, it 
will be seen that the bleed passage 64 leads to a port 64' 
in the shank of the screw and opens to [the] a normally 
sealed 01f portion of bore 62', and has a nipple 68 over 
which the end of a length of hose may be connected for 
the bleeding operation. An 0 ring 70 seals off the pas 
sage 60 leading to the emergency cylinder 56, from the 
bleed passage 64, while another 0 ring 70' prevents leak 
age of fluid past the head of the screw. 
By unscrewing the bleed screw 62 so as to unseat the 

tip 63, the service cylinder passage 59 is placed in com 
munication with the bleed passage 64, to allow bleeding 
the service brake line. By unscrewing the bleed [screw 
64} screw {52 further, so as to withdraw the port 64' 
[and] to the emergency cylinder passage 60, both the 
service and emergency lines are placed in communication 
with the bleed passage 64 allowing bleeding of the same 
simultaneously. Thus, the bleeding operation for both 
lines of the dual system can be performed conveniently 
and with large savings in time. Around the hub and in 
side the brake housing 30, a circular oil shield 72 is ?xedly 
mounted. This shield, which is sealed with the brake 
housing wall at the lip 72’ of the shield, prevents leakage 
of oil from the bearing cup around the spindle into the 
brake housing and onto the brake disks. Passages 73 al 
low escape of oil behind the shield 72. 

I claim as my invention: 
1. In a brake mechanism the combination comprising, 

a rotary wheel to be braked having a hub, a brake housing 
mounted on said wheel having an annular braking sur 
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face concentric with the hub, a braking unit for the 
wheel mounted on the hub inside the housing including 
a brake disk axially movable into engagement with the 
housing braking surface, and manually operated hydraulic 
means for moving said disk into frictional engagement 
with said braking surface, said hydraulic means, includ 
ing dual concentric annular cylinders de?ned about 
said hub, annular pistons in said cylinders, and connec 
tions between said pistons and said brake disk so that 
pressure ?uid admitted to either of said cylinders is 
effective to move said brake disk axially into contact 
with the braking surface. 

2. In a brake mechanism for vehicles or the like having 
a frame, a rotary Wheel mounted on the frame having 
a spindle, an annular braking unit for the rotary wheel, 
anti-friction means for supporting said braking unit con 
centrically of the spindle and for axial movement there 
on, said braking unit having coaxially mounted, separable, 
brake disks, said rotary wheel having spaced braking 
surfaces straddling said braking unit and facing said 
brake disks for coaction therewith respectively, one of 
said brake disks being mounted for limited rotational 
movement about the spindle and another of said brake 
disks being slidably supported solely for axial move 
ment on the spindle by said anti-friction means, a series 
of heavy springs drawing said brake disks together to 
a brake-released position, manually operated means for 
slidably moving said braking unit on said spindle with 
out stretching said heavy springs and without sepa atiug 
said bralze disks so as to engage one disk and its braking 
surface producing a braking force tending to rotate the 
braking unit, and an energizing device between said 
disks including means for camtning them apart from the 
brake released position stretching said heavy springs in 
response to said braking force so as to frictionally engage 
another disk. 

3. In a brake mechanism for vehicles or the like having 
a frame, a rotary wheel to be braked having a hub, 
said frame including a plate ?xed against angular move 
ment and having a cylindrical ?ange coaxial with the 
wheel and hub, a braking unit for the wheel movably 
mounted on the plate including primary and secondary 
brake disks, secondary di‘ having a cylindrical 
?ange concentric with the plate ?ange, a brake housing 
enclosing the braking unit and de?ning braking sur 
faces straddling and cngageable with said brake disks 
respectively. anti-friction bearing means for mounting 
said braking unit for movement relative to the plate 
including facing straight grooves in the ?anges, balls 
in the straight grooves, said grooves and balls form 
ing a spline limiting said secondary brake disk solely 
to movement axially of the hub, said braking unit being 
movable to initially frictionally engage the primary brake 
disk with one braking surface in the housing causing a 
braking force tending to rotate the primary disk, and 
an energizing device between said disks comprising cam 
means so arranged that said braking force moves the 
secondary disk axially of the hub so as to frictionally 
engage the other braking surface in the housing. 

4. In a brake mechanism for vehicles or the like, a 
rotary wheel to be braked having a spindle, a braking 
unit for the Wheel movable mounted on the spindle com 
prising primary and secondary brake disks, a brake hous 
ing carried by said rotary wheel and de?ning braking sur 
faces facing the brace disks respectively for coaction 
therewith, a brake cylinder having a pressure ?uid oper 
ated piston therein for operating said braking unit, a pro 
portioning lever pivotally mounted at one point of con 
nection on one of said disks to abut the other disk at a 
di? ‘rent point of connection, said piston being connected 
to said lever at another point so that force applied to said 
lever by said piston is effective to pivot the lever, and as 
an incident thereto, to divide the said force between the 
respective disks; the spacing of the points of connection 
with relation to each other and to the pivot determining 
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the ratio of division of the force; the force applied to said 
primary disk being effective to frictionally engage the lat 
ter with the corresponding braking surface producing a 
braking force tending to rotate the braking unit, said 
braking unit including an energizing device having means 
for translating said braking force into a force acting in 
the same direction as the force due to the lever for mov 

the secondary disk into frictional engagement With 
the corresponding braking surface in the housing. 

5. In a braking mechanism for vehicles or the like hav 
ing a spindle, a rotary wheel mounted on the spindle and 
having a lnlb, a braking unit for the wheel movably 
mounted on the hub and connected to the spindle so as 
to be held against rotation with the hub, comprising a 
pair of annular brake members, a brake housing carried 
by said rotary wheel having braking surfaces facing the 
brake disks respectively of said braking unit for coaction 
therewith, manually operated hydraulic means mounted 
on the spindle for operating said braking unit, said hy 
draulic means including selectively operable concentric 
annular cylinders each having annular pistons, propor— 
tioning means operably connecting said l‘lydraulic means 

‘ the braking unit, said proportioning means including 
1 ~rive-tally mounted on one of said disks to abut the 

, said annular pistons being connected to said 
3 that manual force applied by either of said pis< 

is cftcctive to pivot the lever, is divided into com 
70‘ nts and applied to respective disks in brake engaging 
di ections, the initial application of force to said propor 

‘ means being effective to move said braking unit 
tive to the hub so as to engage one of the disks and 
corresponding braking surface producing a braking 

'. rcc tending to rotate the unit, said braking unit includ 
an energizing device connected to the other disk and 

means for translating said braking force into a 
force applied to the latter disk in the same direction as 
the component of manual force applied by the proper 
tioning lever. 

6. in a brake mechanism for vehicles or the like having 
a frame, a rotary wheel mounted on the frame and hav_ 
ing a spindle, a braking unit for the Wheel movably 
mounted on the spindle and connected to the frame so as 
to be held against rotation with the hub, comprising a 
pair of complementary brake members, a brake housing 
: "rricd b" said rotary wheel and de?ning braking surfaces 

the brill-1e members respectively for coaction there 
with, manually operated hydraulic means mounted on the 
frame for operating said braking unit, said hydraulic 
means including an annular cylinder in the spindle having 
an annular piston, a proportioning lever pivotably 
mounted at one point of connection on one of said disks 
to abut the other disk at a different point of connection, 
said piston being connected to said lever at another point 
so that force applied to said lever by said piston is effec 
tive to pivot the lever, and as an incident thereto, both to 
divide the said force between the respective disks and to 
apply the components of said force in brake engaging 
directions, the spacing of the points of connection with 
relation to each other and to the pivot determining the 
ration of division, anti-friction bearing means mounting 
the braking unit such that the initial application of force 
to said lever is effective to move said braking unit relative 
to the hub causing frictional engagement of one of the 
members with the corresponding braking surface and a 
braking force tending to rotate the braking unit, said 
braking unit including an energizing device connected 
to the other disk and having means for translating said 
braking force into a self-energizing force applied in the 
same direction as the component of force acting on the 
other dist: due to the lever and urging the same into fric 
tional engagement with the corresponding braking sur 
face inside the housing. 

7. in a brake mechanism for vehicles or the like hav 
ing a rotary wheel to be braked, said wheel having a hub, 
a brake unit for the Wheel mounted on the hub, separate 
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hydraulic systems for operation of said brake unit, each 
system including individual brake cylinders connected 
to the unit, and brake lines leading to said cylinders, a 
manifold for said cylinders and mounted on vehicle having 
separate conduits leading to said cylinders and brake 
lines of said systems respectively, and means for selec 
tively bleeding brake ?uid from said separate hydraulic 
systems including a single blecder member movably car 
ried by said manifold and having a bleed passage con 
nected with one of said conduits of one of said separate 
systems in one position of said member and with one of 
said conduits of a second of said separate systems in a 
second position of said member, said bleeder member 
having a third position in which said bleed passage is 
closed from communication with all of said systems. 

8. In a brake mechanism for vehicles or the like having 
a rotary wheel to be braked, said wheel having a hub, 
a brake unit for the wheel mounted on the hub, sepa 
rate hydraulic means for operation of said brake unit 
including individual brake cylinders connected to the 
unit, a manifold for said cylinders and mounted on the 
vehicle having ?rst and second conduits leading to said 
cylinders and connectible to the brake lines, a bore in 
said manifold having outlets to both said conduits respec 
tively, the ?rst of said outlets being at one end of the 
bore and the second being spaced therefrom, a bleed 
screw movably mounted in the bore having a bleed pas 
sage leading to a port in the screw opening to the bore, 
between said outlets, said bleed screw having a portion 
normally seated on a seat at said one end of the bore 
for closing off communication between the ?rst outlet 
and the port and another portion intermediate and nor 
mally sealing off the port and the second passage, and 
means for moving said bleed screw in a direction to un 
seat said bleed screw to allow communication for bleed 
ing the ?rst conduit and the brake line-connected thereto, 
and to shift the other portion to allow communication 
for bleeding the second conduit and the brake line con 
nected thereto simultaneously with the ?rst. 

9. In a brake mechanism for vehicles or the like, a 
rotary wheel to be braked having a hub, an annular 
braking unit for the rotary wheel axially movable on 
the hub from a released to an operative position and 
comprising a pair of brake disks, a lever connected to 
said disks for operating the latter, hydraulically operated 
means for actuating said braking unit including annular 
brake cylinders concentric with the hub having annular 
pistons abutting said lever for moving the same and the 
braking unit from the released to the operating position, 
one of said pistons being provided for service operation 
and the other being provided for emergency operation 
of the braking unit, a return spring acting against said 
lever and service piston to return the same from the 
operative to the released position, and an independent re 
turn spring connected to the emergency piston opposing 
movement of the latter piston responsive to ?uid pres 
sure admitted to the emergency cylinder and effective to 
return the same independently of the lever and braking 
unit upon release of ?uid pressure. 

10. In a brake mechanism, the combination compris 
ing, a rotary wheel to be braked having a hub, a brake 
housing mounted on said wheel having an annular brak 
ing surface concentric with the hub, a braking unit for 
the wheel movably mounted on the hub inside the hous 
ing including a brake disk movable into engagement with 
the housing braking surface, and ?rst spring means op 
posing movement of said brake disk into engagement 
with said braking surface; manually operated hydraulic 
means for moving said disk against the force of said ?rst 
spring means into engagement with said braking surface, 
said hydraulic means including dual concentric annular 
cylinders de?ned about said hub, annular pistons in said 
cylinders, connections between said pistons and said brake 
disk so that pressure ?uid admitted to either of said 

10 

60 

70 

14 
cylinders is effective to move said brake disk into contact 
with said braking surface, and second spring means op 
posing movement of one only of said annular cylinders 
and biasing the latter to a normally off position. 

11. In a brake, a rotary member to be braked having 
a hub, a braking unit for the member, comprising a pair 
of separable brake disks with one of said disks mounted 
for limited axial and rotational movement and with the 
other disk mounted for limited axial movement, means 
for mounting said braking unit on said hub for axial 
movement, said rotary member having spaced braking 
surfaces straddling said braking unit and facing said brake 
disks respectively for coaction therewith, a series of 
heavy return springs for drawing said disks toward each 
other, a return device providing a force lighter than said 
heavy springs biasing the braking unit axially toward a 
released position, manually operated means for moving 
said braking unit axially relative to the hub against the 
force exerted by said return device without separating 
said brake disks and without stretching said heavy springs 
so as to frictionally engage said one of said disks and 
the corresponding braking surface thereby producing a 
braking force tending to rotate the frictionally engaged 
disk, and energizing means between said disks elfective 
upon rotation of the latter disk to separate the disks there 
by stretching said heavy springs causing braking engage 
meat between the other disk and the corresponding brak 
ing surface. 

12. In a brake mechanism for vehicles, a rotary wheel 
to be braked having a hub, a braking unit for the wheel 
comprising a pair of separable brake disks mounted 
back-to-back and presenting braking surfaces on opposite 
sides with one of said disks mounted for limited axial 
and rotational movement and with the other disk mounted 
for limited axial movement, means for mounting said 
braking unit including both disks on said hub for axial 
movement, said rotary wheel having a brake housing 
de?ning spaced braking surfaces straddling said brak 
ing unit and facing said brake disks respectively for co— 
action therewith, a series of heavy return springs for 
drawing said disks toward each other, manually operated 
means for moving said braking unit axially relative to 
the hub without separating said brake disks and without 
stretching said heavy springs so as to frictionally engage 
said one of said disks and the corresponding braking 
surface thereby producing a braking force tending to 
rotate said one disk of said braking unit, adjustable 
means between said brake disks for ?xing the initial spac~ 
ing of the latter when drawn together by said return 
springs, and cam means between said disks responsive 
to said braking force for separating the disks thereby 
stretching said heavy springs causing braking engagement 
between the other disk and the corresponding braking 
surface. 

13. In a brake mechanism for vehicles or the like, a 
rotary wheel to be braked having a spindle, a brake unit 
for the wheel, means for mounting said braking unit on 
the spindle for axial movement from an initial brake 
released position, a relatively light return spring connected 
to said unit so as to oppose such axial movement, said 
braking unit comprising a pair of coaxially arranged ax 
ially separable brake disks with one of said disks mounted 
for limited axial and rotational movement and with the 
other disk mounted for limited axial movement said 
rotary wheel having a brake housing de?ning spaced 
braking surfaces straddling said braking unit and facing 
said brake disks, a series of heavier springs than said 
light spring for drawing said disks toward each other, 
manually operated means for moving said braking unit 
axially on the spindle against the force of said light spring 
without separating said brake disks so as to friction-ally 
engage said one of said disks and the corresponding brak 
ing surface without stretching the heavy springs, said en 
gagement producing a braking force tending to rotate the 



one disk, and an energizing device between said disks and 
operated responsive to said one disk rotation to cam the 
risks apart in opposition to the force of said heavier springs 
causing frictional engagement between the other disks 
and the corresponding braking surface, said manually 
operated means including a connection to both said disks 
such that continued operation of said manually operated 
means applies brake engaging force supplementing said 
camming action. 

14. For use in a brake mechanism for vehicles or the 
like having a rotary wheel to be braked, said wheel hav 
ing a hub, a brake unit for the wheel mounted on the 
hub, separate hydraulic means for operation of said brake 
unit including individual brake cylinders connected to the 
unit, a manifold for said cylinders and mounted on the 
vehicle having ?rst and second conduits leading to said 
cylinders and eonnectible to the brake lines, a bore in said 
manifold having a threaded portion, said bore also hav 
ing outlets to both said conduits respectively, the first of 
said outlets being one end of the bore and the second 
being spaced therefrom by an intermediate section of said 
bore having a smaller diameter than said threaded por 
tion; a single bleeilcr screw for selectively bleeding brake 
fluid from said separate hydrat ic means, said screw hav 
ing a head, a s. ink adjacent the head having a threaded 
portion for threading the bleeder screw into the manifold 
bore, a valve portion with a smaller diameter than said 
shank extendi g irom the latter and sized to be slidably 
received in saicl intermediate section of said bore, a longi 
tudinal bleed passage opening through said head of said 
bleeder screw and extending through said shank and valve 
portions thereof, a port in th valve portion of the screw 
and connected to said longitudinal bleed passage, and a 
circumferential seal carried by said valve portion of the 
screw between said port and the shank, said bleedcr screw 
having two positions for bleeding the separate hy raulie 
lines: (l) a first position with said circumferential seal 
in sealing relation with said intermediate section of the 
bore and with said port in fluid con'nnunication with the 
first bore outlet to bleed one of said hydraulic means, and 
(2) a second position with said bleeder screw partially 
retracted to free said circumferential seal from sealing 
relation with said intermediate section of the bare to 
place said port in iluid communication with the second 
bore outlet to bleed another of said hvdraulic means. 

15. in a brake ntcchanism for vehicles or the like, a 
rotary wheel to be braked having a spindle, a braking unit 
for the wheel comp ng a pair of separable brake disks 

" h one of said disks mounted for limited axial and ro 
ta Zonal movement and with the other disk mounted for 
limited axial movement, means for mounting said braking 
unit including said brake disks on the spindle for axial 
movement, said rotary wheel having spaced braking sur 
f" "s straddling said braking unit and facing said brake 
d, s rewectively, a series of heavy return springs for 
drawing said disks toward each other, manually operated 
means for moving said brake unit axially on the spindle 
without scparr g said brake disks and without stretching 
said heavy springs so as to cngage said one of said disks 
and its braking surface, said engagement producing a 
frictional braking force tending to rotate the latter disk, 
catn means for mounting said latter disk for limited ro 
tational movement relative to the other disk in response 
to said braking force and for moving the other disk axially 
into braking engagement with its braking surface, said 
cam means comprising rollers on the said one disk co 
acting with sloping cam surfaces on the other disk for 
camniing the disks apart thereby stretching said heavy 
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springs as an incident to the rltzenrrcncg of 
movement. 

16. in a l‘rake mechanism for vehicles or the like, a 
rotary member to be braked having a spindle, a braking 
unit for the rotary member, compri ' " :Tr of r ' 
lively rotatable disks initially spaced at . 
distance with one of said disks mom: .. for limited and 
and rotational movement and with the oth tII-ek mounted 

‘ ' ll movement, me .as for a " :sting the ini at 

spacing of r "d disks, said rotary member having. spaced 
braking surfaces straddling said braking unit for coaction 
with disks respectively, means for mount » 
inf; unit including said pair of di: on s: spindle for 
axial movement, manually operated means for movirg 
said braking unit axially relative to the sniadle without lP< 
creasing the spacing of the disks so as to f tionally eng , 
said one of said disks and its braking surface producing a 
braking force tending to rotate the braking unit, and an 
energi 'ng device between said disks including cam means 
for translating said braking force into a force camining 
the disks apart from the initial spacing so as to cause 
i'riztic-nal engagement between the other disk and its 
braking surface. 

17. in a brake mechanism for vehicles or the like, a 
rotary wheel to be braked having a sasdlc, a braking unit 
for the wheel, comprising a pair of ‘ ally id brake 
di with one of said disks mounted for limited axial and 
rotational movement and with the other disk lll ‘ntcd for 
limited axial movement, means for mounting said bral's 
ing unit including said dis , on said spindle for :1 i111 move 
ment, a brake housing carried by the wheel so as to cnclosg 
said braking unit and de?ning braking surfaces facing the 
brake disks respectively, manually operated means con 
nected to both said disks for operating said bi 'ing unit 
by moving the same without se, said disks so as to 
frietionally engage said one of the disks and the corn‘ 

1.. spending braking surface producing a braking force t: 
ing to rotate the braking unit, said braking unit including 
an energizing device having means for translating said 
braking force into a force engaging the other disk with the 
corresponding braking surface, said manually operated 
means 'icluding means for dividing manual fore-3 appncd 
to operate the unit between the respective disks. 
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