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[57] ABSTRACT

An improved single manual brake operating system for
connecting the brake equipment of a plurality of
wheeled railroad freight car trucks. The system pro-
vides for initial rapid takeup of slack in the linkages
interconnecting the braking mechanisms for several
trucks and thereafter supplies force with a greater me-
chanical advantage as the brake shoes are forced against
the wheels of the railway car. This variably applied
take-up force is accomplished using a system of noncir-
cular sheaves to which flexible portions of the hand-
brake operating linkage are attached in such a manner
that initial rotation of the take-up sheave is accom-
plished through a relatively long effective axis of rota-
tion of the sheave and thereafier through a shorter
effective axis of rotation.

12 Claims, 4 Drawing Sheets
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HANDBRAKE OPERATING LINKAGE FOR
MULTI-UNIT RAIL CARS

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

BACKGROUND OF THE INVENTION

The present invention relates to improvements in
handbrake operating linkages for use on railroad cars,
and particularly to such linkages for a multi-unit articu-
lated railway car.

Safety regulations applicable to railroad cars require
the ability to apply brakes manually 1o at least half of
the axles of each car, with ample braking effect. Prefer-
ably, application or release of the brakes of all of the
manually braked wheels should be possible from a sin-
gle operator position such as a hand wheel or equivalent
mechanism located at one end of a car. It should be
possible for brakes to be applied manually in a short
time, but it must also be possible for a single person to
apply force manually to the brake shoes to grip all the
sffected wheels with sufficient braking effect. Further,
because railroad cars on which such braking systems
are installed are intended to carry a maximum load of
stacked rectangular cargo containers, only a limited
amount of space is available to locate the brake operat-
ing linkages, typically along one side of each car unit.

In a multi-unit articulated freight car the several
units, and their wheeled trucks, all pivot with respect to
one another as the car negotiates uneveness or curves in
the track. A certain amount of slack and freedom of
movement must be provided in the manual brake oper-
ating mechanisms and linkages, then, to prevent appli-
cation of the brake shoes from occurring purely as an
unwanted result of the relative movement between the
trucks and units of the multi-unit car. The amount of
such slackness and freedom of movement of the brake
applying linkages should be kept as small as possible, in
order to minimize the time and effort necessary to take
up such slack preliminary to bringing the brake shoes
forcefully into braking contact with the surfaces of the
wheels on which they must press to create a braking
force.

Because of the length of multi-unit articulated cars,
which is considerably greater than the length of non-
articulated cars, and because of the need for some link-
ages spanning the spaces between car units to be offset
from either the center line or pivot axis of the articulat-
ing couplings between car units, a certain amount of
slack must be provided to allow for negotiation of
curves in a railroad track without causing undesired
application of brakes. Slack must be provided as neces-
sary at each truck when the manually-operable braking
system is released.

The necessarily provided slack in such a manually-
operable braking system needs to be taken up quickly
during manual application of the brakes, but the same
handbrake operating mechanism must, nevertheless, be
capable of applying the brake shoes with ample force
once the slack has been taken up, even though applica-
tion of a large force by means of a linkage providing a
mechanical advantage would appear to be at odds with
the desired rapid take-up of slack.

Previously, numerous manually operable railroad car
handbrake systems have provided allowances for rela-
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2
tive movement between railroad car bodies and the
trucks on which they are supported. Among these, most
notable is the brake system disclosed in Morrison et al.
U.S. Pat. No. 4,346,790, which discloses an arrange-
ment for manual operation of brakes on an articulated
multi-unit freight car, in which brake rods span the gap
between adjacent units of the car. '

While the Morrison et al. patent discloses a brake
system for articulated multi-unit cars, it makes no provi-
sion for rapid take up of the necessary amounts of slack
in the linkages, with the result that considerable time
may be spent taking up such slack before the braking
system provides any braking effect. On the other hand,
were the hand wheel or equivalent mechanism arranged
to take up slack rapidly, the resultant amount of force
which could be applied using the hand wheel might not
be sufficient to apply the brake shoes to the wheels to
provide sufficient braking effect, since the choice of
greater distance moved results in a smaller force mov-
ing through that distance, for a given available amount
of power, i.e., one brakeman’s abilities.

What is needed, then, is an improved mechanical
arrangement for manual operation of brakes for an artic-
ulated multi-unit rail car, which provides for reliable
release of the brakes with a minimum of slack being
created thereby, and by which it is possible manually to
take up slack rapidly and thereafter to apply the brakes
with ample force to the wheels of several trucks of the
car from a single location of the car.

SUMMARY OF THE INVENTION

The present invention provides an improved hand-
brake operating mechanism for a multi-unit articulated
railway car which overcomes the foregoing disadvan-
tages of previously known hand brake operating mecha-
nisms for such cars by providing for rapid take-up of
slack in the linkages interconnecting the braking mecha-
nisms for several trucks. The brake operating mecha-
nism of the invention thereafter applies force with a
greater mechanical advantage as the brake shoes are
forced against the wheels of the railway car, in conse-
quence of continued turning of a single hand wheel.

In accordance with the present invention, a hand
wheel or equivalent mechanism is utilized to pull a
chain or other flexible member carrying an idler block.
The idler block pulls a connecting linkage which ap-
plies force to a lever which in turn applies the brake
shoes to the wheels of the nearest truck, and simulta-
neously provides force to rotate a torque and motion
transmitting element such as a take-up wheel connected
to a handbrake linkage extending longitudinally of the
car unit, providing mechanical force to apply the brakes
of a more remote truck, first relatively rapidly taking up
the slack which is necessarily provided in order to
avoid inadvertent application of brakes, and thereafter,
with an increased mechanical advantage, pulling the
handbrake linkage a shorter distance for a given amount
of rotation of the hand wheel, to apply greater force to
the brake shoes on the wheels of the remote truck or

‘trucks, as a result of continued application of similar

force to the hand wheel. The rapid takeup of slack is
accomplished by rotation of a noncircular or eccentri-
cally mounted take-up wheel or spool, such as a sheave
to which a flexible portion of the handbrake operating
linkage is attached, to pull a longitudinal handbrake
operating rod portion. The flexible portion is attached
to the take-up wheel or sheave o that initial rotation of
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the take-up sheave is accomplished with the flexible
portion acting through a relatively long effective lever
arm about the axis of rotation of the sheave. Because of
the noncircularity or eccentricity, the effective lever
arm decreases as slack is taken up, thereby increasing
the amount of force applied by the brake shoes against
the wheels. For example, the take-up sheave may be
eliptical and arranged in a position of rotation such that
a chain is attached to it to be tangent the sheave where
the major axis of the ellipse intersects its periphery
when the handbrakes are in a released position, and the
size of the take-up sheave such that the chain is tangent
to the take-up sheave at about the point where the
minor axis intersects the periphery, when the brake
shoes have been applied and tightened into contact with
the wheels of the trucks.

Preferably, additional noncircular or eccentric
takeup wheels or sheaves similarly providing varying
lever arm effective length are provided to take up slack
rapidly from the linkages interconnecting more remote
parts of the brake operating mechanism at the articulat-
ing couplings between car units, and thereafter to pro-
vide increased force in manually applying the brakes of
more remote trucks.

In a preferred embodiment of the invention, a hand
wheel is located at the B-end (the end where the hand-
brake wheel is located) of a B-unit (the unit carrying the
handbrake operating control) of a multi-unit articulated
car. A primary chain is connected to the spool of a
winch, extending from the winch about a stationary
idler block and carrying a movable pulley block at-
tached to the free end of the primary take up chain. A
secondary chain rove through the movable pulley block
has one end attached to an intermediate lever arranged
to move a brake lever of a truck brake mechanism,
applying the brake shoes to the wheels of the No. 1
truck, nearest the hand wheel in response to application
of tension by the hand wheel. The other part of the
secondary chain extends around a large main sprocket
or sheave fixedly mounted on a first transversely-
extending rotatably mounted horizontal shaft, to which
is attached an elliptical take-up wheel smaller than the
main sprocket. Connected to the take-up wheel is a
chain which forms one end of s longitudinal linkage
extending along the B-unit of the multi-unit car.

The longitudinal linkage, from the torque and motion
transmitting element located on this shaft, from the B
end to the opposite, or A end of the B unit, where it is
attached to a circular torque and motion transmitting
element to rotate 2 second transverse horizontal shaft.
The second transverse horizontal shaft extends at least
to the longitudinal center line of the car, and, preferably
has two additional circular, but larger, torque and mo-
tion transmitting members attached to the shaft, one
being on the longitudinal center line of the car. The
other motion transmitting member has a chain con-
nected to it which extends to a vertical lever connected
by linkage to a brake operating lever of & truck mounted
brake mechanism, so that rotation of the transverse
horizontal shaft in response to take up of the primary
chain by the hand wheel results in application of the
brakes on the wheels of the No. 2 truck. Located on the
second horizontal transverse shaft as close as possible to
the center line of the car is another, or fourth, torque
and motion transmitting member.

A third transverse horizontal shaft is mounted rotat-
ably in the B end of the adjacent C unit, and a torque
and motion transmitting element of a size slightly
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smaller than the fourth torque and motion transmitting
member is mounted as close as possible to center line of
the car on that, third, shaft. A longitudinally extending
interconnecting linkage (for example, an inter-unit
brake rod and a pair of chain segments located at re-
spective ends of the inter-unit brake rod) is attached to
the respective torque and motion transmitting members
located near or at center line of the car, s0 as to transmit
motion from the second shaft to the third shaft.

Also fixedly mounted on the third transverse hori-
zonta! shaft for rotation therewith is another torque and
motion transmitting member, preferably an eliptical
sheave, and an interconnecting linkage extends longitu-
dinally of the C unit to its A end, where a fourth trans-
verse horizontal shaft is rotatably mounted. A circular
torque and motion transmitting member is mounted
concentrically on the fourth shaft to cause it to rotate in
response to rotation of the third shaft in response to
tension in the longitudinal handbrake linkage of the C
unit. Another noncircular or eccentric torque and mo-
tion transmitting member is also mounted fixedly for
rotation with the fourth shaft and is interconnected
through linkage and levers to the brake mechanism
mounted on the No. 3 truck, supporting the second
articulating coupling, between the A end of the C-unit
and the next adjacent car-unit’s B end.

Each of the noncircular or eccentric torque and mo-
tion transmitting members is fastened to its respective
shaft so as to present a minimum radial lever arm length
to the attached linkage when the slack has been taken
up to apply the brake shoes to the wheels, and to present
the largest radius or effective lever arm length when
beginning to take up the slack from the brakes-released
condition.

It is therefore a principal object of the present inven-
tion to provide an improved handbrake mechanism for
multi-unit articulated railway cars.

It is another important object of the present invention
to provide a handbrake having the capability of manu-
ally applying the brakes on several trucks of a multi unit
railway car rapidly yet forcefully.

It is an important feature of the present invention that
it provides a nonuniform rate of movement of tension-
carrying members of the brake-applying linkages in
response to uniform movement of the brake-applying
hand wheel or similar mechanism.

It is a further feature of the present invention that it
provides a manual brake mechanism including inter-unit
brake connecting linkages extending along the center
line of the car above the inter-car pivot axes of the
articulated multi-unit car.

An important advantage of the present invention is
that it provides for more rapid simultaneous application
of manually-actuated brakes on several trucks of a mul-
ti-unit articulated freight car than has previously been
possible, in combination with the capability of applying
adequate force for setting the brakes securely on several
trucks by operation of a single hand wheel.

The foregoing and other objectives, features and
advantages of the present invention will be more readily
understood upon considerstion of the following de-
tailed description of the invention taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational schematic view of a por-
tion of a multi-unit railway freight car including the
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manually operated brake system of the present inven-
tion.

FIG. 2 is a top schematic view of the portion of a
multi-unit freight car shown in FIG. 1.

FIG. 3 is an end elevational schematic view of the
B-end of the B-unit of the multi-unit freight car shown
in FIGS. 1 and 2.

FIG. 4 is a diagrammatic view of the manually oper-
ated brake system for multi-unit railway cars according
to the present invention, with the brakes in a released
position.

FIG. § is a diagrammatic view similar to that shown
in FIG. 4, but showing the positions of the elements of
the linkage with the brake shoes applied to the wheels
of the respective trucks of the car by operation of the
manually-operated brake system of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings, and in particular
FIGS. 1-3, a multi-unit rail car 10, includes, for exam-
ple, five units, of which 2§ units are shown: a “B” unit
12, a “C” unit 14, and an “D" unit 16. A No. 1 truck 18
supports the “B” end 20 of the B unit 12. The “A” end
22 of the B unit 12 is coupled to the “B” end 24 of the
C unit 14 by an articulating coupling supported on the
No. 2 truck 26. The “A” end 28 of the C unit 14 is
coupled to the “B" end 30 of the D unit 16 by an articu-
lating coupling supported on the No. 3 truck 32. The
car 10 theoretically may be made up of three, four, or
five, or perhaps even more units, although in practice
such a car is typically limited to a total of five units. As
a result, a five unit car will be carried on six trucks, half
of which are shown in FIG. 1.

Since regulations effectively require the ability to
apply brakes manually to half of the wheels of a railway
car, the manual brake operating system of the present
invention is arranged to apply brakes simultaneously to
each of the wheels of the No. 1, No. 2, and No. 3 trucks
18, 26, and 32, by means of a vertical hand wheel 34
located above the safety platform at the B end of the car
10. The hand wheel 34 is mounted on a horizontal,
longitudinally-extending hand wheel shaft 36 shown in
FIGS. 4 and 5, and is connected through linkages,
shafts, and levers which will be explained in greater
detail subsequently to operate manually the truck-
mounted brakes carried on each of the No. 1, No. 2 and
No. 3 trucks 18, 26 and 32. The brakes mounted on each
of the trucks 18, 26, and 32 are of conventional con-
struction including a pair of brake beams 38, shown in
FIG. 2, on each of the trucks 18, 26, and 32. Each of the
brake beams 38 is equipped with a pair of brake shoes 40
of friction material. An arrangement of levers and link-
ages, which will be explained herein in greater detail, is
provided to force the brake beams 38 toward the wheels
42 to bring the brake shoes 40 into frictional contact
with respective ones of the wheels 42 of each truck 18,
26 or 32, in response to actuation of the air brake system
connected throughout a train in which the car 10 may
be included, or by action of the manual brake-operating
system of the present invention.

In order manually to apply the brakes on all of the
No. 1, No. 2 and No. 3 trucks 18, 26, and 32, the hand
wheel 34 is arranged to apply mechanical force to the
brake beams 38 through a system including longitudinal
hand brake linkages 44 and 46 extending longitudinally
along the left side of each of the B unit 12 and C unit 14,
as well as a brake linkage 48 bridging the gap between
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. 6
the “A" end 22 6f the B unit 12 and the “B” end 24 of
the C unit 14, and brake rods 130 and 180 arranged to
pull upon levers to operate the brakes on the No. 2 truck
26 and the No. 3 truck 32, respectively, as shown in
FIGS. 1, 2 and 4 above.

Referring now to FIGS. 2, 3 and 4, it may be seen that
the hand wheel shaft 36 is arranged to drive a gear
sssembly with an arcuate tensioner, e.g. geared sprocket
54, to which a primary chain 56 is engaged. A ratchet
mechanism and a quick release mechanism may be used
to interconnect the geared sprocket 54 drivingly with
the hand wheel shaft 36 in a conventional manner, the
details of which are not shown herein. The primary
chain 86 extends over and downward from the geared
sprocket S4 around an idler sprocket or pulley 58
mounted for rotation about an axis located fixedly with
respect to the body of the B unit 12, the primary chain
56 extending thence rearward. A movable pulley block
60 is attached to the end of the primary chain 56 oppo-
site the geared sprocket $4. A secondary chain 62 is
rove through the movable pulley block 60 and has a first
end attached to a first end 64 of a No. 1 truck intermedi-
ate brake lever 66 supported movably on a fulcrum
bearing 68 mounted fixedly on the body of the B unit 12.
The intermediate brake lever 66 extends transversely of
the B unit 12 and slopes laterally downward from the
first end 64 to the lower or second end 70, to which a
connecting member such as a rod 72 is pivotably at-
tached, by a slidably engaged long link 73. The rod 72
extends from the second end 70 of the intermediate
lever 66 to the upper end 74 of the No. 1 truck brake
mechanism operating lever 76, and the long link 73 is
arranged to provide room for the upper end 74 to move
toward the second end 70 of the lever 66.

The truck-mounted brake for each of the wheeled
trucks 18, 26 and 32 may be, for example, of the type
described in U.S. Pat. No. 4,312,428, and may be ob-
tained from Ellcon-National, Inc., of Totowa, N.J. The
brake mechanism includes a stationary brake lever 78
whose upper end 80 is pivotably supported by attach-
ment to the truck 18. The lower ends 82 and 84 of levers
76 and 78, respectively, are pivotably attached to re-
spective ones of the brake beams 38.

The ends 82 and 84 of the No. 1 truck brake operating
lever 76 and the stationary brake lever 78 are pivotally
connected each to a respective one of the brake beams
38. A reaction bar 86, including an automatic slack
adjusting mechanism shown schematically at 88, inter-
connects the brake levers 76 and 78, with one end of the
reaction bar 86 pivotally attached to each of the brake
levers 76 and 78.

As shown in FIG. 4, an air brake cylinder and piston
assembly 90 is fixedly mounted on the No. 1 truck 18,
and a piston push rod 92 is attached at one end to the
brake lever 76 with the opposite end free to float in the
hollow rod of the piston thereby permitting the lever 76
to be moved in the direction required for applying the
brakes without the actuation of the cylinder and piston
assembly 90. The truck mounted brake for each of the
trucks 26 and 32 is similar, and similar components
thereof are indicated by primed or double primed refer-
ence numerals where appropriate.

The other part of the secondary chain 62 extending
away from the movable pulley block 60 extends toward
a wheel segment 100, which may be a sprocket or
sheave, and which has a circular shape. The wheel
segment 100 is concentrically mounted on a first trans-
verse shaft 102, and the chain 62 extends around the
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bottom and upward about a portion of the perimeter of
the wheel segment 100 which is facing toward the A
end of the B unit 12 (clockwise in FIGS. 4 and §), the
end of the secondary chain 62 being fixedly attached to
the wheel segment 100, as at 104. As seen in FIG. 4, the
shaft 102 extends horizontally and transversely toward
the left side of the car 10, and is rotatably supported on
the body of the B unit 12. Fixedly attached to the end of
the shaft 102 opposite the wheel segment 100 is an
[eliptical or J elliptical sheave 106, having, for exam-
ple, a major diameter of 14 inches and perpendicular
thereto a minor diameter of 12 inches. The outer end of
a chain 108 which is an end portion of the longitudinal
brake rod linkage 44 of the B unit 12 is fastened to the
eliptical sheave 106. The chain 108 extends down-
wardly from the sheave 106, passing around an idler 110
rotatably mounted on the left side of the B end 20 of the
B unit 12. The other end of the chain 108 is attached to
a rod 112 which extends rearwardly and is slidably
mounted on the left side of the B unit 12, extending
toward the A end 22. A chain 114 has an end attached
to the rod 112, and extends therefrom toward the A end
22, around an idler pulley 116 similar to the idler 110,
and thence upward to a circular sheave 118, to which it
is attached at 120. The circular sheave 118 is attached
concentrically to an end of a second transverse shaft 122
rotatably supported by the body of the B unit 12 proxi-
mate the A end 22. The transverse shaft 122 extends
away from the left side of the car 10, and has a circular
sheave 124 fixedly mounted on the shaft 122 at the
longitudinal center line of the car. A short distance
laterally of the car along the shaft 122, another sheave
126 is also mounted fixedly on the shaft 122 for rotation
therewith. The sheave 118 is, for example, 12 inches in
diameter, while the sheaves 124 and 126 are somewhat
larger and equal in size, for example, being 14 inches in
diameter. A tension transmitting member such as a
chain 128 connected to a brake rod 130, is attached to
and extends around the bottom portion of the sheave
126, with the brake rod 130 at the opposite end of the
chain 128 extending to the upper end 132 of a vertical
brake lever 134 supported by a fulcrum pin located at
136 which is mounted on the No. 2 truck 28. A return
spring 138 has an end attached to the upper end 132 and
extends away from the brake rod 130, having its other
end fastened to the B end 24 of the C unit 14, which is
also supported by the No. 2 truck 26.

At the lower end 140 of the vertical brake lever 134
is secured to clevis 141 which is attached by a sliding
Jong link 144 10 clevis 143 which is secured to the upper
end 74’ of the movable brake lever 76’ of the No. 2 truck
26. The sliding link 144 permits motion of the lever 74’
toward the bottom end 140 for application of the brakes
of the No. 2 truck 26 by the associated air pressure-
operated cylinder and piston assembly 90'. Except for
the differences of size required because of the No. 2
truck 26 being greater in capacity (because of having to
support respective ends of two car units, instead of only
one as in the truck 18) the brake mechanism of the No.
2 truck 26 is similar to that of the No. 1 truck 18 and has
been, accordingly, shown with corresponding primed
reference numerals where appropriate, and requires no
further explanation.

Extending from the A end 22 to the B end 24 of the
C unit 14 is an inter-unit brake linkage 48, which in-
cludes a flexible portion, such as a chain 146 at one end
and a similar flexible portion such as a chain 148 at the
opposite end, of a central portion such as a rod 150. The
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chain 146 has one end attached to the rod 150 and the
opposite end is attached to the sheave 124, extending
around the sheave in the same direction as does the
chain 128 around the sheave 126. The chain 148 simi-
larly extends around the bottom and upward along the
far side of the periphery of a sheave 152, to which it is
attached.

The sheave 152 is preferably a circular sheave of
diameter similar to that of the sheave 118, and is located
on the longitudinal center line of the car 10, concentri-
cally mounted on a third transverse shaft 154. The shaft
154 is rotatably supported on the B end of the C unit 14
and extends laterally towards the left side of the car 10,
where an eliptical sheave 156 is fixedly mounted on the
shaft 154. The eliptical sheave 156 is preferably similar
to the cliptical sheave 106. A fourth transverse shaft 158
is rotatably mounted at the A end 28 of the C unit 14
and carries a circular sheave 160 concentrically fixed to
an end located at the left side of the car 10. The sheave
160 is preferably similar to the sheave 118. A longitudi-
nal brake linkage 46 mentioned in connection with FIG.
1 is similar to the linkage 44, including a chain portion
162, a rod portion 164, and another chain portion 166
extending around respective idlers 168 and 170 located
lower on the left side of the C unit 14. The chains 162
and 166 arc attached, respectively, to the sheaves 156
and 160.

At the opposite end of the transverse shaft 158 from
the sheave 160 is an eliptical sheave 172 which is similar
to the sheaves 156 and 106. A flexible tension transmit-
ting member such as a chain 174 has one end attached
fixedly to the sheave 172 and extends around a portion
of the sheave and thence beneath the sheave and is
connected to a rod 176, whose opposite end is con-
nected to the upper end of a power multiplying lever
178 whose lower end is pivotally attached to the A end
28 of the C unit 14. A short distance below the attach-
ment of the rod 176 to the lever 178, for example, about
1/6 of the way toward the pivot axis of the lower end of
the lever 178, a brake rod 180 is attached. The brake rod
180 extends to the upper end 132’ of a vertical lever 134
supported at a fulcrum pin 136’ mounted on the No. 3
truck 32. A return spring 182 extends from the upper
end 132' to the B end 30 of the adjacent D unit 16,
which is also supported by the No. 3 truck 32.

The brake mechanism on the No. 3 truck 32 is similar
to that of the No. 2 truck 26, and similar components
thereof are therefore indicated by primed or double
primed reference numerals where appropriate, and need
not be further described herein.

As shown in FIG. 4, the brake mechanism of the
present invention is shown with the brake shoes 40
released from contact with the wheels 421. In this status
each of the chains 108, 162, and 174 is tangent, respec-
tively, to the eliptical sheave 106, 156, or 172 at a point
where the distance from the axis of rotation of the re-
spective shaft 102, 154 or 158 to the point of tangency o
the sheave 106, 186, or 172, is a maximum. Thus, when
the hand wheel 34 is rotated to pull the primary chain 86
and thus the secondary chain 62, the circular segment
100 is caused to rotate counterclockwise, thus taking up
the chain 108 about the periphery of the sheave 106 at a
maximum rate. Similarly, when this has caused suffi-
cient tension in the longitudinal brake linkage 44 of the
B unit 12, it will cause the shaft 122 to rotate counter-
clockwise as seen in FIGS. 4 and 5, creating tension in
the brake rod 130 and thus moving the upper end 132 of
the lever 134 and causing tension in the long link 144 to
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move the brake lever 74’ and apply the brakes of the
No. 2 truck 26. At the same time the sheave 124 is rotat-
ing counterclockwise creating tension in the inter-unit
linkage 48 and causing the chain 148 to be pulled from
the circular sheave 152, rotating the shaft 154 and thus
rotating the sheave 156. When the sheave 156 is rotated
it initially takes up any slack present in the longitudinal
brake linkage 46 at a maximum rate, because of tan-
gency of the chain 162 at the maximum distance from
the axis of rotation of the shaft 154. Initial rotation of
the sheave 156 is thus used to take up slack in the longi-
tudinal linkage 46 of the C unit 14, until the transverse
shaft 158 is initially rotated, causing the sheave 172 to
commence rotation to take up slack in the linkage be-
tween the sheave 172 and the upper end 132’ of the
vertical lever 134’ located on the No. 3 truck 32 and in
a fashion similar to that descried above in connection
with the initial rotation of the sheaves 156 and 106. It
will be noted that the difference in diameters of the
sheaves 124 and 126 from the diameter of the sheaves
118 and 152 and 160 makes possible the taking-up of a
maximum amount of slack by a minimum amount of
rotation of the transverse shaft 102.

Once the slack has initially been taken up by counter-
clockwise rotation of all of the shafts 158, 154, 122, and
102, as seen in FIGS. 4 and 5, the effective diameter at
the point of tangency of the chains 174, 162, and 108 to
their respective sheaves 172, 156, and 106 is less than the
maximum, and by the time the brake shoes 40 are
brought into braking contact against the wheels 42 the
effective diameter of the sheaves 106, 156, and 172 is
approaching its minimum, so that continued rotation of
the hand wheel 34, causing application of tension to the
secondary chain 62, applies tension to the levers 66, 134,
and 1434', thus pulling on each of the brake operating
levers 74, 74’ and 74" to apply the brake shoes 40 10 the
wheels 42 of all of the No. 1, No. 2, and No. 3 trucks 18,
26, and 32, substantially simultaneously and with an
increased amount of force as the result of the increased
mechanical advantage derived from the minimum effec-
tive diameter of the sheaves 106, and 172 at that time, as
shown in FIG. §. :

It will also be appreciated that since the vertical le-
vers 134 and 134’ are offset minimally from the center
line of the respective No. 2 and No. 3 trucks 26 and 32,
while the inter-unit connecting linkage 48 is located on
center line of the car 10 when it is located on straight
track, curving of the car will cause compensating slack
in the linkage 48 while the car negotiates track curva-
ture which would decrease the amount of slack in the
linkages 176 and 150, and negotiation of a curve in the
opposite direction will not cause sufficient additional
slack in the linkages 176 and 150 to cause any problem.

It will be appreciated furthermore, that the transverse
shafts 102, 122, 154, and 158, depending upon the
amount of space available, might be mounted for rota-
tion about respective vertical axes, so long as the interu-
nit brake connecting linkage 48 can be placed on the
longitudinal center line of the car between the B unit 12
and the C unit 14 and so long as the linkages 150 and 176
can be positioned at least relatively close to the longitu-
dinal center line of the car 10.

The terms and expressions which have been em-
ployed in the foregoing specification are used therein as
terms of description and not of limitation, and there is
no intention, in the use of such terms and expressions, of
excluding equivalents of the features shown and de-
scribed or portions thereof, it being recognized that the
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scope of the invention is defined and limited only by the
claims which follow.

What is claimed is:

1. In a railroad freight car having a pair of wheeled
trucks Jocated respectively at opposite ends thereof and
brakes arranged to apply brake shoes to respective
wheels on each of said trucks, a manual brake operating
mechanism for mechanically applying said brake shoes
to respective wheels on each of said trucks with effec-
tive braking force, in response to operation of a single
manual brake-operating device, comprising:

(a) first shaft means located proximate a first end of

said railroad car for transmitting torque;

(b) an intermediate brake lever pivotably mounted on
said car proximate said first end thereof, said inter-
mediate brake lever having respective first and
second lever ends, said first lever end being con-
nected through linkage to a truck brake mechanism
on a respective one of said wheeled trucks Jocated
at said first end of said car;

(c) manually operable means for rotating said first
shaft means through a predetermined angle and
simultaneously applying force to said second lever
80 as to pivot said intermediate brake lever in a
direction required to apply said brake shoes to
respective wheels on said one of said wheeled
trucks located at said first end of said car;

{(d) an arcuate tensioner mounted on said first shaft
means for rotation therewith; and

{e) first tension transmitting means extending longitu-
dinally of said car and having a first end attached to
said tensioner and a second end operatively con-
nected through intermediate means to apply opera-
tive force for applying respective ones of said
brake shoes to respective wheels of the one of said
wheeled trucks located at the other of said opposite
ends of said car, said tensioner being so shaped and
located on said first shaft means that it provides an
effective lever arm about said first shaft means and
perpendicular to said tension transmitting means
which varies in effective length between maximum
effective length provided when said manually op-

_ erable means is in a brake-releasing position and a
minimum effective length provided when said
manually operable means is operated so that said
brake shoes are applied to said respective wheels of
each of said wheeled trucks with effective braking
force.

2. The brake system of claim 1 wherein said manually
operable means includes a hand wheel, chain takeup
means operable by said hand wheel, a first chain having
an end thereof fastened to said takeup means, a first
sheave mounted on said first shaft means for rotation
therewith, a movable block connected to said second
end of said first chain, and a second chain having an end
thereof attached to said first sheave, a portion said sec-
ond chain extending around and in contact with said
first sheave, an intermediate portion thereof extending
away from said first sheave and around said pulley
block, and a second end of said second chain extending
from said pulley block to said first lever end and being
connected thereto, said hand wheel being arranged so
that winding said first chain on said takeup means cre-
ates tension in said second chain tending to rotate said
first shaft means and move said first lever end in said
direction for applying said brake shoes to respective
ones of said wheels of said first wheeled truck.
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3. The brake system of claim 1, including second shaft
means, located at said other one of said opposite ends of
said car, said tension transmitting means being con-
nected to rotate said second shaft means and said brake
system including second tension transmitting means
interconnecting said second shaft means and said brake
assembly of said second wheeled truck.

4. In an articulated rail car having at least two car
units and three wheeled trucks, a manually operable
mechanical brake system, comprising:

(a) a respective brake assembly mounted on each of ar
least three of said trucks including a plurelity of
brake shoes and manually operable means for apply-
ing said brake shoes to respective wheels;

(b) first shafi means for transmitting torque rotatably
supported on [said] a first end of a first car unit;

(c) a first car unit longitudinal brake tension transmit-
ting assembly extending generally longitudinally of
said first car unit;

(d) first arcuate means mounted on said first shaft
means for applying tension to said first car unit
longitudinal brake tension transmitting assembly,
said first car unit longitudinal brake tension trans-
mitting assembly being connected with said first
arcuate means for applying tension;

(¢) [a] second shaft means for transmitting torque
rotatably mounted proximate [said] a second end
of said first car unit for rotation with respect
thereto;

() a pair of torque levers mounted on said second
shaft means for rotation therewith;

() [a]) second truck vertical-lever means for operat-
ing the respective brake assembly of [said] a sec-
ond truck, pivotably mounted on said second
truck;

(h) a second-truck brake rod assembly having a first
end thereof operatively connected with said sec-
ond truck vertical-lever means;

(i) third shaft means for transmitting torque, rotatably
mounted on a first end of [said] a second car unit
of said {multi unit] articulated rail car;

(j) a [first] third torque lever attached to said third
shaft means for rotation therewith;

(k) an inter-unit tension transmitting linkage having
opposite ends connected with respective ones of
said torque levers located, respectively, on said
second shaft means and third shaft means;

(1) means for applying tension to said second truck
brake rod assembly, located on one of said second
and third shaft means for rotation therewith and
having an end of said second-truck brake rod as-
sembly opposite said second-truck vertical-lever
means attached thereto;

(m) [a) second arcuate means for applying tension,
mounted on said third shaft means for rotation
therewith;

(n) 2 second car unit longitudinal brake tension trans-
mitting assembly supported on said second car unit
and extending generally longitudinally thereof
from said first end thereof toward said second end
thereof;

(o) fourth shaft means for transmitting torque rotat-
ably mounted on said second car unit proximate
[said] a second end thereof;

(p) a fourth torque lever attached to said fourth shaft
means for rotation therewith and having a second
end of said second car unit longitudinal brake ten-
sion transmitting assembly attached thereto;
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{(q) third arcuate means for applying tension fixedly
mounted on said fourth shaft means for rotation
therewith;

{r) [a] third truck vertical-lever means for operating
said brake assembly of [said] a third truck; and

(s) means interconnecting said third arcuate means
for applying tension [and] with said third truck
vertical-lever means, for moving said third truck
vertical-lever means in response to rotation of said
fourth shaft means, each of said first, second, and
third arcuate means for applying tension being so
shaped and so located on the respective shaft
means that it provides an effective lever arm about
said respective shaft means and perpendicular to
the respective one of said car unit longitudinal
brake tension transmitting assemblies and said
means interconnecting said third arcuate means for
applying tension with said third truck brake assem-
bly vertical-lever, which varies in effective length,
between » maximum effective length provided
when said manually operable means is in a brake-
releasing position and a minimum effective length
provided when said manually operable means is
operated so that said brake shoes are applied to said
respective wheels of each of said wheeled trucks
with effective braking force.

$. The brake system of claim 4 wherein each of said
arcuate means for applying tension comprises an ellipti-
cal torque plate defining a rim for receiving a chain
extending along a peripheral rim portion thereof, each
of said elliptical torque plates being fixedly mounted on
the respective one of said shaft means symmetrically
and in a position of rotation with respect to the respec-
tive one of said shaft means so that the respective ten-
sion-transmitting member is tangent to said rim at a
point of minimum radius when said manually operated
brake assembly is holding said shoes in contact with said
wheels of said wheeled trucks with effective braking
force.

6. The brake assembly of claim 4 wherein said inter-
unit tension transmitting linkage extends longitudinally
of said multi-unit car and is located substantially cen-
trally with respect to the width of said multi-unit car.

7. The brake assembly of claim 4 wherein said third
arcuate means for applying tension is an eliptical torque
plate defining a rim for receiving a chain extending
along a peripheral rim portion thereof, each of said
eliptical torque plates being fixedly mounted on the
respective one of said shaft means symmetrically and in
a position of rotation with respect to the respective one
of said shaft means so that the respective tension-trans-
mitting member is tangent to said rim at a point of mini-
mum radius when said manually operated brake asgem-
bly is holding said shoes in contact with said wheels of
said wheeled trucks with effective braking force.

8. The brake assembly of claim 4 wherein said means
interconnecting said third arcuate tensioning means and
said third truck vertical lever means includes a force
multiplier lever baving an end thereof pivotably
mounted on said second car unit proximate said second
end thereof 30 as to exert a tension on said third truck
vertical-lever means which is greater than the tension
gmvided by said third arcuate means for applying ten-
sion.

9. The brake assembly of claim 4 including vertical-
lever means mounted on each of said second and third
wheeled trucks for operating the respective brake as-
semblies of said second and third trucks.]
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10. The brake assembly of claim 4 wherein said car
has a side and said first shaft means extends substantially
horizontally and transversely of said car, said first arcu-
ate means for applying tension and said first car unit
longitudinal brake tension transmitting assembly extend
proximate said side of said car.

11. The brake assembly of claim 10 wherein each of
said second, third, and fourth shaft means extend sub-
stantially horizontally and transversely of said car and

said second car-unit Jongitudinal brake tension transmit-

ting assembly extends longitudinally of said second car
unit proximate said side of said car.

12. The brake assembly of claim 10 wherein said
sorgue levers mounted respectively on said second and
third shaft means and connected with said inter-unit ten-
sion transmitting linkage are located substantially cen-
trally with respect to the width of said car and extend
generally vertically.

13. The brake assembly of claim 4 including an inter-
mediate brake lever pivotably mounted on said first car
unit proximate said first end thereof, said intermediate
brake lever having respective first and second lever
ends, said first lever end being connected through link-
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age to said respective truck brake mechanism located
on [said] a first wheeled truck, and said manually
operable means including a hand wheel, sprocket means
rotatable by said hand wheel, a first chain having a
segment substantially at a first end thereof engaged with
said sprocket means, a first sheave mounted on said first
shaft means for rotation therewith, an idler block con-
nected to a second end of said first chain, and a second
chain having an end thereof attached to said first
sheave, a portion thereof extending around and in
contact with said first sheave, an intermediate portion
thereof extending away from said first sheave and
around said [pulley] idler block, and a second end of
said second chain extending from said [pulley] idier
block to said first lever end and being connected
thereto, said hand wheel being arranged so that move-
ment of said first chain on said sprocket means creates
tension in said second chain tending to rotate said first
shaft means and move said first lever end in said direc-
tion for applying said brake shoes to respective ones of

said wheels of said first wheeled truck.
t % 8 [ N



UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. Re. 34,040
DATED : August 25, 1992
INVENTOR(S) : Marvin G. Rains

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby
corrected as shown below:

Col. 7, Line 43 Delete "truck 25" and insert —-truck 26--.

Col. 8, Line 53 Delete "wheels 421" and insert --wheels 42--.
Line 57 After "tangency" delete "o" and inmsert --on--.

Col. 9, Line 17 Delete "descried" and insert --described--;
Line 35 Delete "1434'" and insert —-134"--.

Col. 10, Line 23 After ''second lever" insert --end--.

Signed and Sealed this
Twenty-eighth Day of December, 1993

Attest: @W{l Z&/c)hu—\

BRUCE LEHMAN

Attesting Officer Commissioner of Patents and Trademarks




UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : Re. 34,040
DATED : August 25, 1992
INVENTOR(S) : Marvin G. Rains

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Title page, item [57], col. 2,
In the Abstract:
Line 13 Delete "through" and insert --with--;

Delete "axis of rotation" and insert
--radius--;

Line 14 Delete "through" and insert --with--:

Line 15 Delete "axis of rotation" and insert
--radius--.

Col. 8, Line 14 Change "eliptical" to read
--elliptical--;

Line 15 Change "eliptical" to read
--elliptical=--;

Line 16 Change "eliptical" to read
~-elliptical-~;

Line 29 Change "eliptical" to read
~-elliptical--;

Line 55 Change "eliptical" to read
--elliptical--.

Signed and Sealed this
Nineteenth Day of July, 1994

BRUCE LEHMAN

Anesring Officer Commissioner of Patenrs and Trademarks




