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Description
FIELD OF THE INVENTION

[0001] The present invention relates, in general, to
hand brakes for railway freight cars and, more particu-
larly, this invention relates to an improved hand brake
lever interface that is suitable for use with a single-cyl-
inder, truck-mounted brake rigging.

BACKGROUND OF THE INVENTION

[0002] There is presently known in the prior art a sin-
gle-cylinder, truck—mounted brake rigging, as shown
in U.S. Pat. Nos. 4,613,016 and 4,793,446, which has
been designed for use with truss-type brake beams. In
this respect, the braking force applied through the rig-
ging acts on the respective brake beams at the beam
midpoint where maximum resistance to bending forces
is effective by reason of the beam strut arm transferring
the load between the beam compression and tension
members. Such a single-cylinder rigging, when com-
bined with truss-type brake beams, is believed to offer
maximum efficiency of operation at a relatively low cost.
[0003] In U.S. Patent No. 5,069,312 there is taught a
hand brake for a single cylinder truck mounted railway
car brake. This patent is assigned to the assignee of the
present invention and the teachings therein are is incor-
porated herein by reference thereto.

[0004] Disclosed therein is a hand brake system for
use with a truck mounted single cylinder brake rigging
which includes a truss type brake beam. There is a sin-
gle hand brake pivotal lever supported intermediates its
ends by a twisted transfer link that is, in turn, fixed to the
brake rigging transfer lever. A fulcrum end of the hand
brake lever is free to engage the bearing surface of
thrust block mounted on the brake beam at the juncture
of the brake beam tension and struck members in order
to allow the point of engagement between the fulcrum
end and the bearing surface to change with rotation of
the hand brake lever. In addition, the fulcrum end of the
hand brake lever is arranged with two, spaced apart ar-
cuate segments that successively engage the bearing
surface of the thrust block during rotation of the hand
brake lever to change its lever ratio and, accordingly,
limit the degree of rotation of the hand brake lever.

SUMMARY OF THE INVENTION

[0005] The present invention provides an improved
hand brake lever interface for a single cylinder truck-
mounted railway car brake for use with a hand brake
system for a railway vehicle including first and second
spaced-apart brake beams. First and second transfer
levers are pivotally connected at a pointintermediate the
ends thereof to a respective one of the first and second
brake beams. First and second force-transmitting mem-
bers are interconnected between corresponding arms
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of the first and second transfer levers. Such first force-
transmitting member including a brake actuator device
operable in response to the supply of fluid pressure
thereto for increasing the length of the first force-trans-
mitting member, to accordingly increase the spaced-
apart distance between the first and second brake
beams. A transfer link is connected to the first transfer
lever so as to be arcuately movable therewith in a plane
parallel to the plane of rotation of the first transfer lever.
The improvement comprises a thrust block disposed on
the first brake beam. The thrust block having a pin mem-
ber disposed therein. There is an actuating lever having
a pivotal connection at a location intermediate the ends
thereof with the transfer link closely adjacent one end of
the actuating lever there is an arcuate portion rotateably
engageable with the pin member and being adapted to
receive a hand brake force.

OBJECTS OF THE INVENTION

[0006] It is, therefore, one of the primary objects of
the presentinvention to provide animproved hand brake
lever interface for a single cylinder truck-mounted rail-
way car brake having a pin and lever geometry that will
keep the lever properly positioned in the vertical direc-
tion which will help reduce the drag force due to mis-
alignment of the cylinder transfer lever and the hand
brake transfer link.

[0007] Another object of the present invention is to
provide an improved hand brake lever interface for a sin-
gle cylinder truck-mounted railway car brake which is
capable of interacting with a brake rigging of the forego-
ing type so that the hand brake force and the pneumatic
power brake force may be applied at the midpoint of the
respective brake beams, without requiring any addition-
al levers to transmit the hand brake force from one brake
beam to the other.

[0008] Another object of the present invention is to
provide animproved hand brake lever interface for a sin-
gle cylinder truck-mounted railway car brake which is
capable of applying the desired hand brake force
through the pneumatic brake rigging components with-
out imparting any significant torque force on the brake
beam and/or rigging components.

[0009] A still further object of the invention is to pro-
vide an improved hand brake lever interface for a single
cylinder truck-mounted railway car brake configured so
as to cause the hand brake lever ratio to change during
operation in order to limit its range of travel and thereby
prevent interference with the truck axle.

[0010] It is an additional object of the present inven-
tion to provide an improved hand brake lever interface
for a single cylinder truck-mounted railway car brake
which can be retrofitted onto existing systems.

[0011] In addition to the various objects and advan-
tages of the present invention which been described in
detail above, various other objects and advantages of
the presentinvention will become more readily apparent
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to those persons who are skilled in the relevant art from
the following more detailed description of the invention,
particularly, when such description is taken in conjunc-
tion with the attached drawing figures and with the ap-
pended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIGURE 1 is an isometric view of a single-cylinder,
truck-mountable brake assembly incorporating the
prior art hand brake apparatus which can be retro-
fitted with the hand brake lever or link of the present
invention;

FIGURE 2 is a plan view of the brake assembly of
FIGURE 1;

FIGURE 3 is an elevation view of the brake assem-
bly of FIGURE 1;

FIGURES. 4, 5 and 6 are views showing different
positions of the prior art hand brake lever to illus-
trate the dual ratio aspect by which the range of
hand brake lever rotation is controlled;

FIGURES 7, 8 and 9 illustrate the presently pre-
ferred embodiment of the hand brake lever accord-
ing to the present invention; and

FIGURE 10 is a graph illustrating the substantially
improved performance of the present and preferred
hand brake lever in comparison to the prior art hand
brake lever.

BRIEF DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENT OF THE INVENTION

[0013] Prior to proceeding to the more detailed de-
scription of the present it invention it should be noted
that, for the sake of clarity, identical components which
have identical functions have been identified with iden-
tical reference panels throughout the several views il-
lustrated in the drawings.

[0014] Referring is FIGS. 1, 2 and 3 of the drawings,
there is shown a railway car brake rigging including a
pair of parallel brake beams 1 and 2 that are adapted to
be mounted on the truck (not shown) of a railway car by
guide feet 3 that are formed on removable brake heads
4 of the respective beams. The brake heads 4 are
mounted on the ends of the brake beams and carry
brake shoes (not shown) for engagement with the
wheels of the railway car truck. Guide channels in the
truck side frames are arranged to receive the brake
beam guide feet 3 in a well-known manner to support
the brake beams and to guide the brake shoes into prop-
er braking engagement with the wheel treads.

[0015] Brake beams 1 and 2 may be a conventional,
truss design comprising a compression member 5, a
tension member 6, and a strut member 7. The compres-
sion and tension members 5 and 6 are welded together
at their outer extremities to which brake heads 4 are re-

10

15

20

25

30

35

40

45

50

55

movably-fixed, as by rivets or other suitable fasteners.
Strut member 7 is rigidly-connected between the com-
pression and tension members at their midpoints. Being
of relatively lightweight construction, such design is
well-known to provide a low-cost brake beam capable
of supporting high brake forces.

[0016] In the preferred construction of brake beams 1
and 2, as employed in the present invention, the brake
beams are bent at their midpoint so as to be V-shaped,
as disclosed in U.S. Pat. No. 4,830,148, and assigned
to the assignee of the present invention.

[0017] Such an arrangement better accommodates
mounting of the brake rigging components without en-
countering interference with the brake beam members,
while as the same time allowing the brake application
force to be applied in line with the brake shoe force to
avoid brake beam torque.

[0018] Pivotally-mounted by a pin 8 on an upraised
portion of strut member 7, in the proximity of tension
member 6, is a transfer lever 9 associated with brake
beam 1. Similarly, a transfer lever 10 is pivotally-mount-
ed by a pin 11 to an upraised portion of strut member 7
associated with brake beam 2. In mounting these trans-
fer levers 9 and 10 above the tension member 6, the
transfer levers 9 and 10 may be located in proximity with
the tension ember of the respective beams without en-
countering interference therewith upon rotation of the
transfer levers. The forementioned bent—beam con-
cept allows the transfer levers to be upraised from the
beam midpoint, while still maintaining these levers in a
lane common to the brake beam ends, at which point
the brake shoe force is applied without imparting braking
torque to the beam.

[0019] Corresponding arms of transfer levers 9 and
10 are interconnected through force-transmitting mem-
bers 12 and 13.

[0020] Force-transmitting member 12 includes a
pneumatic actuator device, such as a conventional, pis-
ton-type brake cylinder 14 having a pressure head 15
and a non-pressure head 16.

[0021] Brake cylinder 14 is suitably mounted to brake
beam 1 by being bolted or otherwise fixed to the beam
compression member 5, at a location on one side of strut
member 7 between compression member 5 and tension
member 6. Alternatively, brake cylinder 14 may be car-
ried by the brake rigging without mounting directly to the
brake beam, particularly where a lightweight-type brake
cylinder, such as an expansible air bag, is employed. A
piston push rod 17 is connected by a pin 18 to an arm
19 of transfer lever 9, while one end of a connecting rod
20is connected by a pin 21 to arm 22 of transfer lever 10.
[0022] The other end of connecting rod 20 is pinned
to a lug 23 of brake cylinder pressure head 15 via an
enlarged hole 23a. This swivel connection accommo-
dates relative vertical and lateral movement of the re-
spective brake beams and associated links without
binding at the brake cylinder-connecting rod joint.
[0023] Force-transmitting member 13 may be a sim-
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ple connecting rod or, as shown here, a slack adjuster
device 24, such as the slack adjuster device disclosed
in U.S. Eat. No. 4,662,485, assigned to the assignee of
the present invention. One end 25 of the slack adjuster
body is connected to arm 26 of transfer lever 9 by a pin
27, while the opposite end 28, associated with an actu-
ating rod 29 that is axially movable relative to the slack
adjuster housing, is connected by a pin 30 to arm 31 of
transfer lever 10. A trigger arm 47 is pivotally-mounted
to the slack adjuster housing so as to be normally
spaced-apart from a stop nut 48 on a threaded stem of
a reference member 49 that is in turn fixed to transfer
lever 9.

[0024] Cooperatively arranged with the above-de-
scribed brake rigging is a prior art hand brake mecha-
nism comprising an actuating lever 32, a thrust block 33,
and a U-shaped transfer link 34. Thrust block 33 is fas-
tened to the end 7a of strut member 7 adjacent tension
member 6 in a suitable fashion, as by cap screws 33a,
and includes a pair of spaced-apart, parallel, side walls
35 and a bottom wall 36 that project from a base 37. The
side walls 35 are disposed at an angle to the vertical
and form with bottom wall 36 a pocket in which the ful-
crum end 38 of actuating lever 32 is contained with lim-
ited freedom of motion. Actuating lever 32 is mounted
on transfer lever 9 through the intermediary of transfer
link 34, which has a clevis 39 at its one end and an open-
ing 40 at its other end through which arm 19 of transfer
lever 9 passes. The clevis end of transfer link 34 is piv-
otally-connected to actuating lever 32 by a pin 41 and
is twisted relative to the end having opening 40, in order
to support actuating lever 32 at an angle with transfer
lever 9 corresponding to the angle formed by walls 35
of thrust block 33. Transfer lever 9 is formed with an an-
gular groove 42 in its one side conforming to the twisted
end of transfer link 34 having opening 40. This groove
42 serves to properly locate and maintain the position
of transfer link 34, which in turn establishes the attitude
of actuating lever 32 relative to the attitude of transfer
lever 9. The angular attitude of actuating lever 32 rela-
tive to the horizontal attitude of transfer lever 9 is select-
ed to optimize the lever ratio of both the actuating lever
32 and transfer lever 9 when operated by the actuating
lever, as hereinafter explained, and thereby provides
such mechanical advantage a required for the hand
brake system. The end 43 of actuating lever 32 opposite
fulcrum end 38 is adapted to be connected to a hand
brake chain of a railway car hand brake (not shown).
[0025] The prior art fulcrum end 38 of actuating lever
32, as shown in FIGS. 4, 5 and 6, is arranged with two
arcuate segments 44 and 45 separated by a flat 46.
Each of these arcuate segments 44 and 45 lies adjacent
base 37 of thrust block 33, one or the other being adapt-
ed to engage the base 37, depending on the position of
the actuating lever in its operating range, to provide a
fulcrum about which the lever is pivotable. Depending
upon which arcuate segment is providing the fulcrum, a
mechanical advantage corresponding to either a 3.962:
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1 lever ratio or a 3.095:1 lever ratio, for example, may
be obtained. While the radii of the arcuate segments
may differ, the radius of each respective segment is the
same throughout. For this reason, and the fact that the
clevis pin hole 41ain lever 32 is constrained to move in
a horizontal plane, due to its connection with transfer
lever 9 via transfer link 34, during lever rotation, one le-
ver ratio remains in effect, depending upon which arcu-
ate segment is engageable with base 37 of thrust block
33, until instantaneously the other arcuate segment is
rotated into engagement with the thrust block base 37
to cause the other lever ratio to become effective.
[0026] Reference is now made more particularly to
Figures 7 and 8. lllustrated therein is a presently pre-
ferred embodiment of the hand brake lever, generally
designated 100, which includes an end portion 106 pro-
vided with an arcuate portion 106'. In Figures 7, 8 and
9, the thrust block 110 has a pin 104 disposed therein
around which the arcuate shaped portion 106 of lever
100 rotates. This arcuate portion has a concave shape
adapted to the shape of pin 104.

[0027] The purpose of automatically changing the le-
ver ratio, as hand brake lever 32 rotates through its op-
erating range, is to limit its range of rotation, in order to
prevent interference with the truck axle, which could oth-
erwise occur. Release position of hand brake lever 32
is shown in FIG. 4, full application position is shown in
FIG. 6, and an intermediate position is shown in FIG. 5.
Also, in FIGS. 4 and 6, the intermediate position of the
hand brake lever 32 is shown in phantom to show the
degree of movement of hand brake lever 3 from release
position to the intermediate position (FIG. 4) and from
application position to the intermediate position (FIG. 6)
In FIG. 4, this movement is indicated at end 43 of hand
brake lever 32 by distance X and in FIG. 6 by distance
X', distance X being greater than distance X' due to the
greater lever ratio effective in FIG. 4, as compared to
FIG. 6, for a given degree of movement of clevis pin hole
41a.

[0028] As is well-known, the hand brake chain nor-
mally operates through a bellcrank lever (not shown)
that provides fast take-up initially with low mechanical
advantage and subsequently slow take-up with high me-
chanical advantage. It will be appreciated that the
changeover between the respective fulcrum points of
the hand brake lever is designed to occur so that arcuate
segment 45, corresponding to the lower lever ratio of
hand brake lever 32, is effective during such time as the
hand brake chain is operating in the slow take-up region
of the hand brake bellcrank lever (high M.A.) and vice
versa.

[0029] The brakes, according to the present inven-
tion, operate through the brake rigging in response to
either the supply and release of compressed air at brake
cylinder device 14, or in response to operation of the
railway car hand brake wheel.

[0030] Inthe case of a pneumatic brake application in
response to the supply of compressed air to brake cyl-
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inder 14, push rod 17 is forced to move in the direction
of the left hand relative to the brake cylinder body, which
is fixed to compression member 5 of brake beam 1.
[0031] Similarly, rotation of end 43 of actuating lever
32 in a counterclockwise direction, as viewed in FIG. 1,
when the hand brake chain is taken up in a well-known
manner, forces fulcrum end 38 of the actuating lever to
contact base 37 of thrust block 33, thereby pulling trans-
fer lever 9 via transfer link 34.

[0032] In that transfer link 34 is connected to arm 19
of transfer lever 9, as is push rod 17, it will be apparent
that in the case of both a pneumatic brake application
and a hand brake operation, transfer lever 9 is forced to
rotate in a counterclockwise direction as viewed in FIG.
1.

[0033] This counterclockwise rotation of transfer lever
9 results in force-transmitting member 13 being moved
in the direction of the right hand to, in turn, effect coun-
terclockwise rotation of transfer lever 10 about its pivot
pin 11. In that connecting rod 20 of force-transmitting
member 12 abuts lug 23 formed on the pressure head
of the brake cylinder 14, resistance to movement is en-
countered at the end of transfer lever 10 connected to
connecting rod 20 by pin 21, so that transfer lever 10
acts as a second-class lever. Thus, the force exerted at
the other end of transfer lever 18 by force-transmitting
member 13 causes transfer lever 10 to pivot in a coun-
terclockwise direction about its pin 11 to thereby move
brake beam 2 in the direction of the right-hand through
the connection of transfer lever 10 with strut member 7,
bringing the brake shoes of brake head 4 associated
with brake beam 2 into engagement with its associated
wheel treads.

[0034] Once brake shoe engagement occurs at brake
beam 2, the connection of transfer lever arm 26 with
force-transmitting member 13 at its pin 27 becomes sol-
id and transfer lever 9 also becomes a second-class le-
ver. This causes the counterclockwise rotation of frans-
fer lever 9 to take place by pivotal rotation about the pin
connection 27 of transfer lever 9 with force-transmitting
member 13. Accordingly, the applied hand brake force
acts through pin 8 of transfer lever 9 and strut member
7 to force brake beam 1 in the direction of the left-hand,
thereby bringing the brake shoes of brake head 4 asso-
ciated with brake beam 1 into braking engagement with
its associated wheel treads.

[0035] In that slack adjuster device 24 has been pre-
viously disclosed in U. S. Pat. No. 4,662,485, it should
suffice to say here that during a hand brake application,
as explained, slack adjuster device 24 is capable of sup-
porting the compressive forces exerted on force-trans-
mitting member 13, of which slack adjuster 24 is an in-
tegral part, since in the absence of overtravel due to
brake shoe wear, trigger arm 47 remains disengaged
from stop nut 48. It should also be noted that in the event
overtravel does exist due to brake shoe wear having oc-
curred during a preceding brake application, engage-
ment of trigger arm 47 of the slack adjuster device 24
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with stop nut 48 will occur prior to brake shoe/wheel
tread engagement to initiate the slack adjuster action.
[0036] When the brake application is released, the re-
spective brake beams are moved by the force of gravity
and by the brake cylinder release spring (not shown)
down the inclined guide pockets in the truck side frame
toward a retracted position in which the brake shoes of
the respective brake beams are maintained a predeter-
mined distance apart from the associated wheel tread
braking surface. During the initial release movement,
slack adjuster device 24 reacts to the actuated trigger
arm 47 to further extend the slack adjuster until the trig-
ger arm 47 is pivoted out of engagement with stop nut
48. When this occurs, sufficient slack will have been tak-
en up to compensate for any brake shoe wear and the
slack adjuster will now lock-up, so as to support the force
exerted through the rigging as the brake beams contin-
ue to be retracted. This retraction of the brake beams to
move the brake shoes out of engagement with the wheel
treads results in movement of the transfer lever arms 26
and 31 and force-transmitting members 12 and 13, as
well as brake beams 1 and 2, in a manner opposite to
that occurring during application of the brakes.

[0037] It will be appreciated that, by affixing the one
side of brake cylinder 14 to brake beam 1 at compres-
sion member 5 and having the slack adjuster trigger arm
47 sense stop nut 48 on transfer lever 9, the relationship
between the trigger arm and the shoe—wear reference
point provided by stop nut 48 remains constant for any
given position of the brake beams, thereby assuring an
accurate reading of brake shoe wear and consequent
slack take-up by the sack adjuster operation.

[0038] In addition, the fact that the hand brake force
acts through the brake rigging the same way as does
the brake cylinder application force, the braking force in
eachinstance is applied at the midpoint of the respective
beams, that is, at the strut member 7 thereof, in keeping
with the desire to utilize conventional, low-cost type
brake beams.

[0039] During this aforementioned rotation of hand
brake lever 32 through its full operating range, as shown
in FIGS. 4, 5 and 6, it will be noted that arcuate segment
44 is initially engaged with base 37 of thrust block 33 to
provide the fulcrum point about which hand brake actu-
ating lever 32 pivots during rotation. Hand brake actu-
ating lever 32 thus acts as a second-class lever having
a primary lever ratio determined by the distance be-
tween the hand brake chain connection at end 43 and
the fulcrum point at arcuate segment 44 compared to
the distance between clevis pin 41 and the fulcrum point
at arcuate segment 44.

[0040] At some given position intermediate the ex-
treme limits of rotation of hand brake actuating lever 32,
the lever attitude is such as to place flat 46 against base
37 of thrust block 33. Continued rotation of hand brake
actuating lever 32 from this intermediate position caus-
es arcuate segment 45 to engage base 37 of thrust block
33 and arcuate segment 44 to disengage base 37.
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[0041] Consequently, the initial, primary lever ratio is
instantaneously reduced to a secondary lever ratio that
is determined by the distance between the hand brake
chain connection at end 43 and the fulcrum point at ar-
cuate segment 45, as compared to the distance be-
tween clevis pin 41 and the fulcrum point at arcuate seg-
ment 45.

[0042] The primary lever ratio is selected to actuate
the brake rigging with normal handwheel force, during
which time the hand brake bellcrank lever (not shown)
is providing low mechanical advantage. Following
changeover of the hand brake lever fulcrum point from
arcuate segment 44 to arcuate segment 45, the second-
ary lever ratio becomes effective to produce a relatively
short range of motion at end 43 of hand brake lever 32
for the same given unit of motion of transfer link 34, as
compared to when the fulcrum point is provided by ar-
cuate segment 44. The result of this dual lever ratio is
to reduce the total range of travel of hand brake lever
32 between brake release and application positions, in
order to prevent interference with the adjacent axle.
[0043] Thisis achieved without having to exert exces-
sive handwheel force, since the mechanical advantage
provided by the hand brake bellcrank increases during
such time 'as the handbrake lever 32 is operated in ac-
cordance with its secondary lever ratio.

[0044] Because of the angle of rotation of transfer le-
ver 9 to which hand brake actuating lever 32 is fixed
through transfer link 34, actuating lever 32 is con-
strained to shift laterally in the plane of rotation of trans-
fer lever 9. In allowing fulcrum end 38 of hand brake le-
ver 32 to float free, however, it will be appreciated that
different points of engagement with base 37 of thrust
block 33 can occur, to accommodate the angularity of
transfer lever 9.

[0045] Further, in allowing such sliding engagement
of fulcrum end 38 of hand brake actuating lever 32 with
base 37 of thrust block 33, as provided by one or the
other of the arcuate segments 44, 45, the changing hand
brake actuating lever angularity during hand brake op-
eration can be accommodated without causing any
binding of the brake rigging components.

[0046] In accordance with the foregoing, this sliding
engagement of fulcrum end 38 with the bearing surface
provided by base 37 of thrust block 33 occurs as a result
of the angle of rotation of both hand brake actuating le-
ver 32 and transfer lever 9, on which transfer link 34 is
fixed, and therefore has a motion that reflects the angu-
larity of both the transfer and hand brake levers.
[0047] In addition to eliminating binding of the brake
rigging components, the free-sliding fulcrum end of
hand brake lever 32 further eliminates torque force that
would otherwise be imparted to the brake beam.
[0048] The side walls 35 and bottom wall 36 of thrust
block 33 form a pocket within which fulcrum end 38 has
limited free movement, these walls being provided to
prevent fulcrum end 38 from becoming inadvertently en-
tangled in the brake rigging under extreme conditions of
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stress, such as might occur, for example, during the
quick release operation of a handwheel device when the
hand brake chain tension is suddenly released.

Claims

1. Hand brake system for a railway vehicle including
first and second spaced-apart brake beams (1,2),
first and second transfer (9,10) levers pivotally con-
nected at a point intermediate the ends thereof to a
respective one of said first and second brake beams
(1,2), first and second force-transmitting means
(12,13) interconnected between corresponding
arms (26,31) of said first and second transfer levers
(9,10), said first force-transmitting means including
brake actuator means (14,15,16) operable in re-
sponse to the supply of fluid pressure thereto for
increasing the length of said first force-transmitting
means, to accordingly increase the spaced-apart
distance between said first and second brake
beams, a transfer link (34) connected to said first
transfer lever so as to be arcuately movable there-
with in a plane parallel to the plane of rotation of
said first transfer lever, characterized in that the
hand brake comprises a thrust block (110) disposed
on said first brake beam, said thrust block (110) hav-
ing a pin member (104) disposed therein, and an
actuating lever (100) having a pivotal connection at
a location intermediate the ends thereof with said
transfer link (34), closely adjacent one end of said
actuating lever (100) there is an arcuate portion
(106') rotateably engageable with said pin member
(104) and being adapted to receive a hand brake
force.

2. Ahandbrake system, as recited in claim 1, wherein
said end of said actuating lever (100) comprises first
and second arcuate segments (44,45) spaced dif-
ferent distances from said pivotal connection of said
actuating lever (100) with said transfer link (34).

3. A hand brake system, as recited in claim 1 or 2,
wherein at least said first brake beam (1) comprises
a compression member (5), a tension member (6)
connected to said compression member (5) at the
respective ends thereof, and a strut member (7) in-
terposed between said compression and tension
member (6)s at the midpoints thereof.

4. A hand brake system, as recited in claim 3, wherein
said thrust block (110) connected to said first brake
beam at the juncture of said strut member (7) and
said tension member (6), includes:

(a) a base (37) providing a bearing surface;
(b) a pair of spaced-apart parallel side walls
(35) projecting from said base; and
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(c) a bottom wall (36) projecting from said base
(37) intermediate said first and second side
walls (35) and cooperating therewith to form a
pocket within which said other end of said ac-
tuating lever (100) is engageable.

A hand brake system, as recited in claim 2, wherein
a fulcrum point (38) provided by said first arcuate
segment (44) establishes a first lever ratio of said
actuating lever (100) and said fulcrum point provid-
ed by said second arcuate segment (45) establish-
es a second lever ratio of said actuating lever (100)
that is less than said first lever ratio.

A hand brake system, as recited in any one of
claims 1 to 5, wherein at least said first brake beam
(1,2) comprises a compression member (5), a ten-
sion member (6) connected to said compression
member (5) at the respective ends thereof, and a
strutmember (7) interposed between said compres-
sion and tension member (6)s at the midpoints
thereof.

A hand brake system, as recited in claim 6, wherein
said pivotal connection of said first transfer lever
with said first brake beam (1) is at said strut member

(7).

A hand brake system, as recited in claim 6 or 7,
wherein said transfer link (34) is connected to said
first transfer lever (9) at a point adjacent said pivotal
connection of said first transfer lever with said strut
member (7) such that said actuating lever (100) is
disposed at an angle relative to the plane of rotation
of said first transfer lever (9).

A hand brake system, as recited in any one of
claims 6 to 8, wherein said thrust block (110) con-
nected to said first brake beam at the juncture of
said strut member (7) and said tension member (6),
includes:

(a) a base (37);

(b) a pair of spaced-apart parallel side walls
projecting (35) from said base; and

(c) a bottom wall (36) projecting from said base
intermediate said first and second side walls
(35) and cooperating therewith to form a pocket
within which said other end of said actuating le-
ver (100) is engageable.

A hand brake system, as recited in claim 9 or 10,
wherein said pair of side walls (35) have an angle
of inclination corresponding to said angle at which
said actuating lever (100) is disposed relative to
said first transfer lever (9).

A hand brake system, as recited in claim 10, where-
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in the distance between said side walls is sufficient-
ly greater than the corresponding dimension of said
actuating lever (100) as to permit movement thereof
with said arcuate movement of said transfer link
(34) without said actuating lever (100) encountering
said side walls (35).

A hand brake system, as recited in any one of
claims 8 to 11, wherein said transfer link (34) is U-
shaped, a bight portion thereof terminating in a bi-
furcated portion (39) to which said actuating lever
(100) is connected to provide said pivotal connec-
tion thereof with said transfer link (34), said bight
portion forming an opening through which said first
transfer lever (9) passes, said bight portion being
twisted relative to said bifurcated portion, the de-
gree of twist corresponding to said angle at which
said actuating lever (100) is disposed relative to the
plane of rotation of said first transfer lever (9).

A hand brake system, as recited in claims 8 and 12,
wherein said first transfer lever (9) is formed with a
groove in which said bight portion of said transfer
link (34) is engaged to fix said angle at which said
actuating lever (100) is disposed relative to said first
transfer lever.

A hand brake system, as recited in claim 13, where-
in said end of said actuating lever (100) comprises
first and second arcuate segments (44,45) spaced
different distances from said pivotal connection of
said actuating lever (100) with said transfer link
(34), said first arcuate segment (44) being engage-
able with said bearing surface to provide said ful-
crum point (38) about which said actuating lever
(100) is rotatable in a first range of rotation thereof
and said second arcuate segment being engagea-
ble with said bearing surface to provide said fulcrum
point about which said actuating lever (100) is ro-
tatable in a second range of rotation thereof.

A hand brake system, as recited in claim 14, where-
in said fulcrum point (38) provided by said first ar-
cuate segment (44) establishes a first lever ratio of
said actuating lever (100) and said fulcrum point
provided by said second arcuate segment (45) es-
tablishes a second lever ratio of said actuating lever
(100) that is less than said first lever ratio.

A hand brake system, as recited in any one of
claims 1 to 15, wherein said thrust block (110) con-
nected to said first brake beam (1) at the juncture
of said strut member (7) and said tension member
(6), includes:

(a) a base (37);
(b) a pair of spaced-apart parallel side walls
(35) projecting from said base; and
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(c) a bottom wall (36) projecting from said base
intermediate said first and second side walls
(35) and cooperating therewith to form a pocket
within which said other end of said actuating le-
ver (100) is engageable.

17. A hand brake system, as recited in claim 16, where-
in said pair of side walls (35) have an angle of incli-
nation corresponding to said angle at which said ac-
tuating lever (100) is disposed relative to the plane
of rotation of said first transfer lever (9).

18. A hand brake system, as recited in claim 17, where-
in the distance between said side walls (35) suffi-
ciently greater than the corresponding dimension of
said actuating lever (100) as to permit movement
thereof with said arcuate movement of said transfer
link (34) without said actuating lever (100) encoun-
tering said side walls (35).
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