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2,089,823

PATENT OFFICE
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Union Switch & Signal Company, Swissvale,
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Application November 15, 1934, Serial No, 753,184

31 Claims.

My invention relates to railway braking appa-
ratus, and particularly to braking apparatus of
the type comprising wheel engaging braking bars
extending parallel to a track rail on opposite sides

5 of the rail, and movable toward and away from
the rail into braking and non-braking positions.

More particularly, my invention relates to appa~

ratus of the type described in which the brak-

ing bars are arranged to be moved to their brak-

10 ing positions by a fluid pressure operated motor
or motors, and to be restored to their non-brak-
ing positions by suitable biasing means.

Specifically, my invention relates to improve-
ments in apparatus of the type described and

15 claimed in Letters Patent of the United States,
No. 1,927,201, granted to me on September 19,
1933, for Railway braking apparatus.

One object of my invention is the provision, in
apparatus of the type described, of means for
reducing the amount of fluid required to operate
the apparatus.

Another object of my invention is the provi-
sion, in apparatus of the type described, of novel
means for adjusting the positions of the braking
bars with respect to the track rails to compensate
for brake shoe wear. ’

Other objects of my invention will appear as
the description proceeds.

I will desecribe one form of apparatus embody-
ing my invention, and will then point out the
novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a top
plan view showing one form of braking apparatus
embodying my invention. Fig. 2 is a side view
of the apparatus shown in Fig. 1. Figs. 3 and 4
are enlarged top plan and side views, respectively,
of one of the rail supports 22 shown in Fig. 2.
Figs. 5 and 6 are enlarged top plan and side views,
regpectively, of one of the rail supports 2° showh
in Fig. 2. Figs. 7 and 8 are enlarged top plan
and side views, respectively, of one of the rail sup-
ports 2¢ shown in Fig. 2. Figs. 9 and 10 are top
plan and side views, respectively, of one of the
rail supports 2¢ shown in Fig. 2. Fig. 11 is an
enlarged vertical sectional view taken substan-
° tially on the line XI—XI of Fig. 1, and showing
the details of construction of one of the operating
units for the car retarder shown in Fig. 1. Figs.
12 and 13 are top plan and side views, respec-
tively, of the operating unit shown in PFig. 11,
Fig. 14 is a view similar to Fig. 11 but showing the
parts in the positions which they occupy when the
braking bars are engaging a car wheel. Fig. 15
is a bottom view of the fluid pressure motor M
55 of the operating unit shown in Figs. 11 to 14, in-

fo
T

(Cl1. 188—62)

clusive. Fig. 16 is a view taken on the line
XVI—XVI of Fig. 11. Fig. 17 is a detail sectional
view when taken on the line XVII—XVII of Fig.
11, Fig. 18 is a detail view of a portion of the
apparatus shown in Fig. 11. Fig. 19 is a frag-
mentary top plan view showing the manner in
which the brake shoes are arranged when two re-
tarders similar to the retarder illustrated in Fig.
1 are joined together. Fig. 20 is an enlarged de-
tail view showing a modified form of a portion of
the apparatus illustrated in Figs. 1 and 12, and
Fig. 21 is a sectional view on the line XXI—XXI
of Fig. 20.

Similar reference characters refer to similar
parts in each of the several views.

Referring first to Figs. 1 and 2, the reference
character | designates one track rail of a stretch
of railway track which track rail, as here shown,is
secured to a plurality of rail supports 2 mounted
on the usual crossties 3. The rail supports 2
are of four different types for reasons which will
be made clear as the description proceads, and the
type to which each support belongs is indicated in
the drawing by the addition of the exponent «,
b, ¢ or d to the reference character for the sup-
port. In actual practice, the supporis 22 are
usually referred to as left-hand supports, the
supports 2° as right-hand supports, the supports
Zc as intermediate supports, and supports 29 as
end supports, and for convenience, I shall herein-
after refer to the different supports in the man-
ner in which they are referred to in actual prac-
tice. A left-hand support 22 is shown in detail
in Figs. 3 and 4 of the drawings, a right-hand
support 2° in Figs. 5 and 6, an intermediate sup-
port 2¢ in Figs. 7 and 8, and an end support 24
in Figs. 9 and 10, It will be noted from an in-
spection of Fig. 2 that the left-hand and right-
hand supports are disposed in pairs and are
mounted on adjacent crossties 3, while an inter-
mediate support is disposed between each two
adjacent pairs of right and left-hand supports.
It will also be noted that the end supports 2¢ are
disposed at the extreme ends of the braking ap-
paratus.

Extending parallel to rail { on the gauge side
of the rail is a braking bar A! comprising a plu-
rality of brake beams 4!, secured together by
means of replaceable brake shoes 5!, and extend-
ing parallel to the rail ! on the other side of the
rail is a braking bar A? comprising a plurality
of brake beams 42 secured together by means of
replaceable brake shoes 52. The braking bars Al
and A2 are adapted to be moved toward and
away from rail | into braking and non-braking
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positions, and for this purpose a plurality of in-
dependent operating units are provided, one of
which is associated with each pair of right and
left-hand rail supports 22 and 2. These operat-
ing units are all alike and a description of one
will therefore suffice for all.

Referring particularly to the operating unit
shown on an enlarged scale in Figs. 11, 12, 13 and
14, this operating unit comprises a lever 8 piv-
otaily mounted at one end on a pivot pin {8 car-
ried by the associated rail supports 22 and 2°,
and a lever 8 pivotally mounted intermediate its
ends on the pivot pin {8. The lever § is inclined
upwardly and extends away from the rail i, and
is provided adjacent the rail with a flat upper
surface 8 -which supports the breaking bar AZ
The one end 92 of the lever 8 is likewise inclined
upwardly and extends away from the rail § at
the cpposite side of the rail from the lever 8, and
the other end 8% of the lever 9 is inclined down-
wardly and extends away from the rail { below
the lever 8. The end 82 of the lever 9 is provided
adjacent the rail with a fiat upper surface g sim-
ilar to the surface 82, which latter surface sup-
ports the braking bar Al. The braking bars are
fastened to the associated levers in g manner
which I will describe in detail hereinafter. The
parts are so arranged and so proportioned that
if the outer or free ends of the levers 8§ and 9
are moved apart, the braking bars will be moved
toward the rail to their effective or braking posi-
tions in which they will engage the opposite side
faces of the wheel of a car traversing rail { and
will retard the speed of the car. The center of
gravity of the lever 8 and the braking bar A2 is
considerably to the left of the pivot pin {8, as
will be seen from an inspection of Fig. 11, so that
this lever will normally tend to rotate in a coun-
ter-clockwise direction about the pivot pin. Sim-
ilarly, the center of gravity of the lever 8§ and
braking bar A2 is to the right of the pivot pin
{8, as viewed in Fig. 11, so that this lever will
normally tend to rotate in a clockwise direction
about the vivot pin. It will be apparent, there-
fore, that when no force is applied to the free
ends of the levers 8 and 9 to move them apart,
the free ends of these levers will move toward
each other, thereby moving the braking hars
away from the rail to their open or ineffective
positiens in which they are shown in Fig. 11.

Each operating unit also comprises apparatus
embodying my bresent invention for moving the
levers apart. As here shown, this apparatus
cemprises a fluid pressure motor M consisting of
2 cylinder {2 partly closed at its lower end by a

~cylinder head {3, and pivotally connected at its

upper end to the free end of the lever 8 by means
of a pivet pin (4. The cylinder head (3 is pro-
vided with a relatively large centrally located
bushed bearing (8, and extending into the cyl-
inder 2 through this bearing is a piston rod {6
that is driven by a piston {7, a part of which pis-
ton is formed integrally with the piston rod as
clearly shown in g, 11. The cylinder head is
also provided with two laterally spaced depend-
ing brackets {82 and {8 which support rollers
£§> and {%b, respectively. A link 28 comprising
two parallel side members 282 and 29> connected
together by & web 26¢ (see Figs. 13 and 18) is
pivetally convected intermediate its ends to the
lower end of the piston rod i8 by means of a
pin 24, and is pivotally connected at one end
tc the end 9% of the lever 9 by a pin 22, thus
operatively connecting the piston rod I8 with the

5 lever 9.  The side members 282 and 28 of the
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Iink 28 at the end opposite to that which is piv-
otally connected to the lever 9 are provided, re-
spectively, with integral laterally projecting cams
232 and 23P having cam surfaces 242 and 28b,
and with laterally projecting cams 2%2 and 25
having cam surfaces 282 and £8». The cam sur-

faces 2£2 and 282 cooperate with the roller {92,

and the cam surfaces £4P and 28> cooperate with
the roller b, The side members 282 and 28b of
the link 28 are further provided with bosses 272
and 27 which cooperate with stop lugs 282 and
28> provided on the end 8% of the lever 8.

Fluid pressure may bhe admitted to the cylinder
i2 through an opening 28 which is threaded to re-
ceive a pipe not shown. When fluid pressure is
admitted to the cylinder, the piston {7 is foreed
downwardly within the cylinder from its re-
tracted position in which it is shown in Hig. 11 to
its prejected position in which it is shown in Fig.
i4. As the piston moves downwardly, the cam
surfaces 24> and 24» engage the rollers {82 and
£8b, respectively, and these cams are so shaped
that fhis engagement will cause the cylinder 2
to rotate in a counter-clockwise direction about
the pivot pin {4, and the link 26 to rotate in a
clockwise direction about the pivot pin 22, until
the link 20 has been rotated to the position in
which the bosses 272 and 27 on the link 29 en-
gage the stop lugs 282 and 28° on the lever 8,
as shown in Fig. 4. The parts are so propor-
tioned that the link 26 will be rotated to the
position in which the bosses 272 and 270 engage
the stop lugs when the piston has moved down-
wardly from one-hali to two-thirds of its total
stroke, and that when the link 28 cccupies this
latter position, the toggle formed by the cylinder
and link will be moved past its dead-center posi-
tion a small amount. It is obvious that as the
toggle formed by the cylinder and link moves
toward its dead-center position, the associated
ends of the levers 8 and 9 are moved apart, but
that the force available for moving the lever apart
is only a component of the total force exerted
by .the piston, whereas, as socon as the toggle
reaches its dead-center position, the full force
exerted by the piston is then available for moving
the levers apart. The parts are further so pro-
portioned that when the toggle formed by the
link 28 and cylinder {2 has been moved to its
dead-center position, the braking bars will just
be moved to the positions in which they are en-
gaging the opposite side faces of a car wheel
traversing rail i, and it follows, therefore, that
while the full force of the piston is not available
for moving the braking bars from their open po-
sitions to the positions where the braking bars
just engage the car wheels, the force which is
available under these conditions is more than
adeguate since the only force which has to be over
come is that due to the bias of the levers and
friction. It also follows that when the braking
bars are engaging the car wheels the full force
exerted by the piston is then available to produce
retardation of the car. In actual practice, the
portion - of the siroke of the piston required to
move the braking bars to the positions where
they just engage the car wheels is usually re-
ferrad to as the clearance stroke, while the re-
mainder of the stroke of the piston is usually re-
ferred to as the working stroke. For convenience,
I will hereinafter refer to- these portions of the
stroke of the piston in this manner. When the
levers 8 and 8 have been moved apart by ad-
mitting pressure tc the motor M in the manner
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disconnected from the source of pressure and
is vented .to atmosphere, the free ends of the
levers 8 and 8 will move toward each other under
the influence of gravity in the manner previously
described. During this movement, the toggle
formed by the cylinder and link will remain in
the position in which the bosses 272 and 27° on
the link engage the stop lugs 282 and 28b on the
lever § until the piston has moved upwardly far
enough to cause the cam surfaces 262 and 26b to
engage the rollers {182 and 9%, whereupon con-
tinued movement of the levers will cause the link
28 to rotate in a counter-clockwise direction
about the pin 22 past the dead-center position
of the toggle formed by the lever and the motor
M. As soon as the link has been rotated past
the dead-center position of the toggle, the toggle
is, of course, broken and as the free ends of
the levers 8 and 8§ complete their return move-
ment, the parts gradually return to their normal
positions in which they are shown in Fig. 11.
It should be pointed out that with the parts
arranged in the manner just described the por-
tion of the return stroke of the piston necessary
to move the toggle formed by the cylinder and
link past its dead-center position is somewhat
greater than the length of the working stroke of
the piston. One advantage of this arrangement
of the parts is that it insures that the toggle
formed by the cylinder and link will not be
broken in the event that the piston is forced back

‘a distance greater than the length of the working

stroke for any reason by a car wheel while the
car is being retarded, thus providing some extra
margin to the working stroke which becomes ef-
fective after the retarder has once been closed.
Inasmuch as the braking bars will, during a large
percentage of the times when the retarder is being
operated, be in their braking positions before a
car enters the retarder, this extra margin is avail-
able in practically all cases.

It should also be pointed out that when the
link 20 is rotated to the position in which the
bosses 272 and 27° engage the stop lugs 282 and
28b, as shown in Fig. 14, the rollers 192 and {9b
are spaced a slight distance from the cam sur-
faces 24= and 24b. It will be apparent, therefore,
that when the piston {7 is pushed back from its
projected position in the cylinder by a car, as is
usually the case when the braking bars have
been moved to their braking positions and a car
enters the retarder, there will be no wear between
the cam surfaces 242 and 24P and the rollers
{82 and [8b.

One advantage of the means just described
for moving the levers apart is that it enables the
braking bars to be moved from their non-brak-
ing positions in which they are spaced from the
rails far enough to clear wide locomotive wheels
to their braking positions in which they engage
the wheels of a car and retard the speed of the
car, with a considerably shorter piston stroke
than would otherwise be possible, thus decreas-
ing the amount of fluid required to operate the
retarder. According to actual tests, this de-
crease in fiuid consumption amounts to from 40%
to 809 of that which would be required to. pro-
duce equivalent operation of the braking bars by
means of a fluid pressure motor, the cylinder of
which was connecied directly to the one lever

1nd the piston of which was connected directly
to the other lever.

Another advantage of the means just described
for moving the levers apart is that it permits the
overall height of the retarder, when the braking

3

bars are in their open pesitions, to be lower than
would otherwise be the case. This is desirable
because it lessens the danger of damage to the
retarder due to dragging railway equipment.

It will be readily understood that it is desirable
to have the braking bars A! and A2 accurately
positioned with respect to the rail { when the
braking bars are in their open or ineffective posi-
tions, in order te insure that the brake shoes 5
will not engage the wheels of cars or locomotives
which should not be retarded while passing
through the braking apparatus, and it will also
be readily understood that it is likewise desirable
to have the braking bars accurately positioned
with respect to the rail 1 when the braking bars
are moved to their ineffective or braking posi-
tions, so that cars which are to be retarded may
enter the braking apparatus smoothly and with-
out danger of derailment. For accomplishing
the desirable results just pointed out positioning
means are provided which, in addition to posi-
tioning the braking bars, performs the further
function of assisting the force of gravity in re-
turning the braking bar Al to its open position
after it has been moved to its closed position.

Referring now again t{o the drawings, these
positioning means include two resilient stop units
U! and U2 which are associated with each lever
8, and a spring unit U3 which is associated with
each lever 9.
similar, and are secured to lugs 30 and 2! formed
on cpposite sides of the associated lever 8, as
hest seen in Figs. 12 and 13. Each stop unit
comprises a. nut 32 screwed onto the lower end
of a bolt 33 which extends downwardly with
some clearance through a hole 24 provided in the
associated lug 38 or 2i, and through a boss 35
which surrounds the lower end of the hole, and
a spring 38 which surrounds the upper end of
the nut 32 and the lower end of the bolt 22,
and which engages at one end the underside of
the gssociated lug 38 or 31, and at the other end
a flange forming part of the associated nut 32.

The stop units U! and U2 cooperate at their
lower ends with fixed stops 37 provided on the
associated right and left-hand supports 2* and
2b, The springs 38 of the units U! and T2 are
so designed, and these units are so adjusted,
that when the lever 8 has been rotated in a

counter-clockwise direction, due to its bias, to

the position in which the braking bar A2 oc-
cupies the desired non-braking position with
respect to the rail 1, these units will engage the
associated fixed stops and prevent further ro-
tation of the lever 8. The springs of these units
are further so proportioned that, if a car be-
comes derailed for any reason so that its wheels
ride up onto the braking bar A2 the springs of
these units will not deflect any appreciable
amount, but that, if when the braking bar A2 cc-
cupies its non-braking position, a locomotive
having unusually wide gauge wheels enters the
retarder, these springs will deflect and permit
sufficient additional movement of the braking
bar A? to prevent damage to the braking appa-
ratus.

The spring unit U3 associated with each lever
9 is housed in a cylinder 38 which is cast in-
tegrally with the associated lever 3 on the under-
side of the arm 93, and which is partially closed
at its lower end by an end plate 3% which is
bolted to the cylinder 38 by means of bolts 48.
The end plate 38 has formed therein a hole &1
which is in axial glignment with the cylinder
38, and slidably mounted in this hole is a sleeve

The stop units U! and U2 are all 3
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4
42 provided at its upper eand with an annular
flange 422 which cooperates with the end plate
3% 'in 2 manner which will be made clear herein-
after. A spring bolt 43 extends into the cylinder
38 through the sleeve 42 with sufficient clear-
ance to permift the bolt to slide freely in the
sleeve, and this bolt is provided on the inside
of the cylinder with an enlarged shank porticn
432 the lower end of which forms a shoulder 430
10 which cooverates with the flange 422 on the
sleeve 42 for a purpose which will also be made
clear hereinafter. The spring :bolt is further
provided on the inside of the cylinder 38 with a
circular head 43¢ having a diameter which is
15 just a little smaller than the diameter of the
cylinder 38, and surrounding-the spring bolt be-
tween the head 4%¢ and the flange 422 on the
sleeve 42, and between thie head 43¢ and the end
plate &5, respectively, are two concentric coil
20 gprings 44 and 45. The lower end of the spring
bolt 43 extends downwardly through a lateral
“slot 482 formed in an angle bracket 48, and is
secured to the angle bracket in such manner
that the bolt is free to move along the slot 462
25 in response to rotation of lever §, and that a lim-
ited amount of vertical movement with respect
to the angle bracket is permitted. As here illus-
trated, the means for securing the bolt to the
angle bracket comprises two nuts 47 and 43
30 which are screwed onto the screw threaded lower
end of the bolt, and which have abutting por-
tions of reduced diameter which extend into the
slot 462 with sufiicient clearance to permit the
desired movement of the bolt. The nuts 47 and
35 48 are locked in place on the holt by means of
cotter keys (not shown) in the usual and well
known manner. The angle bracket 43 spans the
space between an adjacent pair of the ties 3
directly below the cylinder 38, and rests at its
40 ends on the adjacent feet of the right and left-
hand rail supports 22 and 2b. I is secured to
the rail suppcrts by means of the bolts which
secure the rail supports to the ties and, in order
to facilitate the ready removal of the angle
5 bracket, the angle bracket is provided with lat-
erally extending slots §! (see Fig. 12) which
receive the bolts. The underside of the angle
hracket adjacent the siot £82 is in the form of an
arc to facilitate the movement of the spring
50 bolt 43 in response to rotation of the lever 8§
without excessive friction hetween the nut 41
and the angle bracket.
The spring 45 is assembled in the cylinder 38
with an initial compression and the nuts £7 and
55 £8 on the bolt 43 are so adjusted that, when the
lever 9 is rotated tc the position in which the
braking bar Al cccupies the desired non-braking
position, the head &3¢ of the bolt 43 will be
spaced a shoert distance from a depending stop
60 52 which is provided on the arm 92 of lever 9 at
the upper end of the cylinder 88. It will be ap-
parent tharefore that the spring 45 constantly
biases the lever 9 toward the position in which
the head of the bolt 43 engages the stop 52, and
65 that any i

.

o=
S

movement of the lever § in the direc-
tion to move the braking bar A! from its non-
braking position to its braking position will act
through the end plate 39 to compress the spring
88, The spring £4-is also assembled into the
70 cylinder 38 with an initial compression, and the
sleeve 42 with which the lower end of this spring
cooperates, is s0 designed that the end plate 38
will move into engagement with the flange 422 of
this - sleeve and compregss the spring 44 beyond
75 its initial compression when and only when the

2,089,828

braking bar A2 is moved closer to the rail { than
the desired braking position. The springs A4#
and &5 are so proportioned that when the brak-
ing bars have been rotated to their desired brak-
ing positions, the force dus to the amount of
compression which then exists in the spring 45
plus - that due to the initial compression of the
spring 44 will be sufficient to overcome the coun-
ter-clockwise rotational tendency of the com-
plete lever assembly. ‘The extreme position to-
ward the rail to which the braking bar Al can
be moved in response to rotation of the lever 9
is limited by the flange 422 of the sleeve 42 mov-
ing into engagement with the shouldpr 43b
formed on the bolt 43.

The positioning means just descrxbﬂd forms no
part of my present invention, except in so far as
it is used in combination with the other appara-
tus, and is claimed in Letiers Patent of the United
States, No. 2,014,551, granted to myself and H. C.
Clausen on September 17, 1935.

The operation, as a whole, of the braking ap-
paratus thus far described is as follows:

When it is desired to move the braking bars
Al and A? to their braking positions, fluid pres-
sure is simultaneously admitted to the motors M
through suitable piping not shown in the draw-
ings. When fiuid pressure is admitted to the mo-
tors, the piston 17 of each motor will move down-
wardly in the associated cylinder {2, and as the
piston moves downwardly the associated lever 8
will be rotated -in a counter-clockwise direction
until the associated end plate 39 has moved into
engagement with the flange £22 on the sleeve 42,
after which further rotation of the lever 9 will
be prevented by the springs 44 and 45, and the
associated lever 8 will then rotate in a clockwise
direction until the motor pistons have completed
their strokes. The parts are so proportioned that
when -the levers 8 and 9 have been rotated to
the positions just described, the braking bars
Al and A? will then occupy the desired bla,kxn(r
positions with respect to the rail f.

If after the braking bars have been moved to
their braking positions in the manner just de-
scribed, it is desired to move them to their non-
braking: positions, the fluid which was. previously
supplied to the motors is exhausted from the
motors. Under these conditions, the levers & will
each first rotate in a counter-clockwise direction
in the manner previously described until the stop
units U and U2 move into engagement with the
associated fixed stops 37, after which the levers
9 will each rotate about the associated pivot pin
18 until the associated pistor {7 moves into en-
gagement with the upper end of cylinder §2 of
the associated motor M. When in this position,
the head 43¢ of each bolf 43 will be spaced a short
distance from stop 52. As was previously pointed
out, the stop units Ul and U? are so adjusted
and sc designed that when these stop units are
in engagement with the associated fixed stops
37, the braking bar A2 will occupy the desired
non-braking position with respect to the rail {;
and the parts of the apparatus are se proportioned
that when the stop units Ul and U2 are engaging
the associated fixed stops and thie piston 7 of
each motor M is engaging the upper end of asso-
ciated cylinder 12, the braking bar A! will cceupy
the desired. non- bralnmg posntmn withh respect
to the rail f.

The braking bars A! and A2 may be constructed
in either one of two ways; and the manner in
which the braking bars are fastened to the asso-
ciated levers varies somewhat with the way in
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which the braking bars are constructed. In order
to illusirate both types of braking bars and the
manner in which each type is fastened to the
associated levers without unnecessarily increas-
ing the number of drawings reguired, I have
shown the braking bar Al constructed in one way
and the braking bar A? constructed in the other
way. It will be understcod, however, that in
actual practice, both braking bars of the car re-
tarder will usually be alike. Referring first to
the braking bar A!, each brake heam 4! of this
braking bar is channel shaped and is constructed
of cast steel. The intermediate beams are all
similar and each intermediate beam spans the
space between two adjacent operating units, and
is dispesed with its opposite ends resting on the
flat upper surfaces 9a of the levers & of the adja-
cent operating units in such msanner tihal the
beam is free to slide toward and away from the
rail on these surfaces. Provided on one end of
ezch infermediate beam is an integral tongue 4a
which extends with a smail amount of clearance
into the channel in the next adjacent beam, as
shown in Figs. 1 and 12. Also provided on each
infermediate beam adjacent the tongue g is a
jaw 4b, and extending downwardly through each
intermediate beam substantially in front of the
associated jaw is a vertical hole 4¢ (see Figs. 11
and 17). Each jaw 4b receives the head 8§%s of
a T-shaped adjusting bolt 87, the screw threaded
shank €35 of which is screwed through a tapped
hole €82 provided in an upstanding lug 58 formed
on the upper end 9 of the adjacent lever 8. The
outer end €7¢ of each bolt §7 is made square to
facilitate turning the bolt by means of a wrench
or other suitable tool, and the heads of the bolis
and jaws in which they fit are so designed that
when a bolf is turned, the head of the bolt will
rotate frecly within the jaw and will remain in
engagement with the jaw in all positions of the
Polt. A lcck washer 82 and a nut §%2 is provided
on the outer end of each bolt to lock the bolt in
an adjusted position.

The vertical hole &¢ in each intermediate heam
aligns with an elongated slot T! which sxtends
at right angles to the rail { fhrough the upper
part 82 of the lever § upon which the associated
end of the beam rests. A hold-down bolt 12
passes downwardly through each hole 4¢ and the
agsociated aligned slot 7f, and is provided on its
lower end with a nut 3. As shown in Fig. 17,
each nut 138 is T-shaped, and is provided with a
square upper shank portion 732 which extends
into the associated slot in such manner that the
nut is free to slide along the slot but that it is
held in such a position with respect to the asso-
ciated lever by the slot that the opposite ends
of the nut extend away from the sides of the slot
in opposite directions. The length of the shank
of each nut is mads somewhat longer than the
depth of the associated slot 74, and it will be
apparent, therefore, that when the bolt 72 is
tightened, the shank of the associated nut will
move into engagement with the underside of the
associated beam, and there will be a certain
amount of clearance hetween the upper surfaces
of the opposite ends of the nut and the under-
side of the associated lever 8.

The two end beams &! are somewhat longer
than the intermediate beams, and each end beam
is slidably supported at one end on a flat upper
surface 9¢ of the lever 9 of the operating unit
nexi to the associated end operating unit, while
intermediate its ends each end beam is slidably

" supported on the flat upper surface 2¢ of the

5

lever § of the associated end operating unit. The
right-hand end beam receives at its left-hand
ends the tongue 4* which is provided on the con-
tigucus end of the adjacent intermediate beam
and is provided directly above the surface §° of
the lever 9 of the end operating unit upon which
the beam rests with a jaw &b which cooperates
with a T-headed bolt in the same mauner that
the jaws on each of the intermediate heams co-
operate with the associated bolts §7. The right-
hand end beam 4! is also provided in front of
the jaw 4 with a hole 4¢ which aligns with and
elongated slot 71 in the end 92 of the lever 9
of the end operating unit, and which receives a
hold-down bolt 72 provided on its lower end with
a T-shaped nut 73. The left-hand end beam is
slidably supported at its right-hand end on the
flat upper surfaces 8¢ of the lever 9 of the oper-
ating unit next to the associated end operating
unit, and is slidably supported intermediate its
ends on the flat upper surface 8¢ of the lever §
of the associated end unit. The right-hand end of
the leit-hand end beam 8! is provided with a
tongue 42 which extend into the channel in the
adjacent intermediate beam, and this beam is
further provided with two jaws 4® which cooper-
ate with T-headed bolts secured to the associated
levers 8, and with two vertical holes 4¢ which
align, respectively, with elongated slots 7! pro-
vided in the asscciated supporting levers 9. The
holes 4¢ and aligned slots 71 cooperate with hold-
down bolts T2 and nuts 13 in the same manner
that the holes 4¢ in the intermediate beams and
associated aligned slots 7{ cooperate with the
asscciated hold-down bolts 12 and nuts 73.
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The brake shoes 8! of the braking bar A! arc .
constructed in sections and, with the exception

of two flared sections which are secured to the
two end bkeams, respectively, to facilitate the

smooth enfry of cars into the retarder and two °

other short shoe sections, the functions of which
will be made clear hereinafter, the shoe sections
are securely bolted to the beams at short in-
tervals in such manner that the ends of the
shoes are disposed near the centers of the brake
beams. One advantage of this construction is
that there is no chance of misalisnment of the
brake beams which would result in shock to the
retarder or to a car as the car wheels pass irom
one brake shoe section to the next.

It should be pointed out that with the brak-
ing bars Al constructed in the manner described
when pressure is exerted against the wheels of
a car by this braking bar, the manner in which
the thrust due to the wheels is transmitted to
the levers 9 of the operating units will vary as
the position of the wheels with respect to the
levers varies. For example, when a wheel is di-
rectly opposite an operating unit, the direct thrust
of the wheels will be transmitted through the
associated shoe to the two beams whose ends are
supperted by the lever § of this unit. The cne
beam, in turn, will transmit the thrust directly
to the associated lever 9 through engagement of
the beam at the inner end of the jaw #b with
the head of the associated adjusting screw, and
the other beam will transmit the thrust to said
cne beam by engagement of the inner edge of
the channel which is nearest the rail with tie
side nearest the rail of the tongue of said one
beam (sce Fig. 12). When 3 car wheel is between
two operating units, the greater part of the thrust
will be transmitted through the brake shoe which
the wheel is engaging to tbe beam which is op-
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posite the wheel, and from thence to the two
operating units which support the beam which
is opposite the wheel in a manner which will be
apparent from the foregoing and from an inspec-
tion of the drawings. A part of the thrust, how-
ever, may also be transmitted to the other beam
to which the braking shoe which the wheel is en-
gaging is attached, and from this beam to the
lever § of the same operating unit which jointly
supports this beam which is opposite the wheel.

‘When the braking bar A! is being moved away
from the rail by the levers 9 substantially no force
is exerted on the beam by the levers other than
that which is transmitted directly to the beams
by the engagement of the underside of the beams
with the flat surface upon which the beams rest,
but a small amount of force may be transmitted
to each beam through the associated adjusting
bolt 87 engaging the associated jaw 4 and
through the outer edge of the tongue of each
beam -engaging the channel of the next adjacent
beam at the side of the beam which is farthest
away from the rail.

It should also be pointed out that when the
braking bar Al is engaging a car wheel there is
an overturning force which tends to raise the
braking bar at the side where the brake shoes
engage the car wheels as shown in Fig. 14. A
certain amount of this raising or tipping is de-
sirable because it permits the brake shoes to en-
gage the car wheels at a higher point and there-
fore a more effective point, than would otherwise
be the case and it is for the purpose of permit-

. ting the desired amount of this tipping that the
2 previously described clearance between the ends

of the nuts 73 and the underside of the associ-
ated levers 8 is provided.

It should be further pointed out that with the
braking bar Al constructed in the manner de-
scribed when it is desired to move the braking
bar closer to, or further away from, the rail o
compensate for brake shoe wear, this may be
conveniently done by loosening the lock nuts 692
and turning the adjusting bolts in the proper di-
rections, thus causing the beams to slide on the
flat upper surfaces 8¢ upon which the beams rest.
After this adjustment has been completed, the
nut 682 may again be tightened and the brak-
ing bar will be securely held in its adjusted po-
sition.

It should still further ke pointed cut that when
the braking bar is in its braking position and a
car wheel is about to pass from a given heam
section to the beam section next in advance, the
entering end of the beam section next in advance
will not only be forced away from the rail the
same distance as the leaving end of the given sec-
tion, but will also be tipped or raised approxi-
mately the same amount as the given beam sec-
tion is tipped or raised by engagement with the
car wheel. As a result, when the car wheels pass
from one beam section to the next, s more ef-
ficient braking action takes place, and the life of
the braking apparatus is greatly lengthened due
to the decreased strains.

Referring now to the braking bar A2, the chiaf
difference hetween this breaking bar and the
braking bar A! is that the beam sections 42
of this braking bar are rolled instead of cast, thus
making it necessary to utilize joint bars 75 at
the junctions of the brake beams to Facilitate
fastening the beams to the levers 2 of the operat-
ing units in the desired manner, and to perform
the functions which are performed by the tongues
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£a gnd 4P which are cast integrally with the c¢ast
steel beam 4.  As best seen in Fig. 12, each joint
bar is provided with a fongue ¥§* which extends
inte the channel of the one contigucus beam and
is securely bolted to this beam by means of a bolt
%% so that this beam and joint bar are, in effact,
a rigid unit. Each joint bar is alse provided with
a, tongue 7%* which extends into the channel of
the other coutigucus beam and cooperates with
this beam in the same manner that the tongues
da gn the brake beams 4! of the braking bar Al
extend into the channel of the contiguous beam
4l'and cooperate with the contigucus beam. Bach
joint bar is further provided with a jaw 175°
which cooperates with an adjusting bolt 87 se-~
cured to the associated lever 8, and with a verti-
cal hole T84 which cocoperates with a hold-down
kolt ¥2. The jaws on the two end beams are
formedg by mesns of two hook-shaped members
7T and 78 (see Fig, 12), having extended threaded
shanks ¥72 and 78* which project through holes
provided in the side of the beam and ecarry on
their inner ends lock washers 77® and 780 and
nuts 792 and 790, These jaws cooperate with ad-
justing belts in the same manner that the other
jaws cooperate with adjusting bolts.

The brake shees 52 of the braking bar A2 gre
similar to the brake shoes 42 of the braking bar
Al but are turned end for end. ;

The operation of the braking bar A% when a
cor is passing through the retarder, and the man-
ner of adjusting this braking bar for brake shoe
wear is the same as the operation and manner
of adiusting the braking bar Al and will be
understood from the foregoing without further
description. . )

Under some conditions, two car retarders simi-
lar to that just described are joined together in
such manner that the operating units of either
retarder may at times be operated simultaneously
with those of the other retarder, and at other

.. times without simultaneously operating those of

the other retarder, and when this is done, it is
desirahble that the centrally located brake beams
waich are opzrated at one end by an operating
unit of the one retardesr and at the other end by
the next adjacent operating unit of the other
retarder, should be free to move independently of
the adjacent beams without causing shock to the
car wheels or the retarder as the wheels move
past the ends of the centrally located beams. To
accomplish the desired operation, the brake shoes
in the vicinity of the centrally located beam are
preferably arranged in the manner shown in Fig.
19 from which it will be seen that a brake shoe
section 51 or 52 of standard length is secured to
the centrally located beams 4! or 42 in such man-
ner that one end of each shoe extends past the
onie end of the associated beam a short distance,
and that two short shoe sections similar to those
shown next to the flared end sections in Fig. 1
are secured to the adjacent beams sc that one
end of each short shoe section abuts each end
of the standard shoe section which is attached to
the centrally located beam.

With the brake shoes arranged in the manner
just described, when the braking bars have been
moved t¢ their braking positions, and fluid pres-
sure is vented from the motors M to cause the
braking bars to return to their non-braking- po-
sitions, the centrally located brake bheam 4! at its
right-hand end will be retracted by the engage-
ment of the adjusting bolt 87 with the asseciated
jaw &>, and the shoe section 5! of standard length
which is attached to this centrally located beam
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will be retracted with the beam. As this shoe
section is retracted, the portion of the shoe section
which overlaps the beam on the right will engage
the inner flangé of this right-hand beam, and
will retract the left~hand end of this last men-
tioned beam, thus causing the shoe sections which
are attached to this last mentioned beam to be
retracted. The righi-hand end of the beam to
the left of the centrally located beam 4! will be
retracted in the same manner that the right-
hand end of the centrally located beam is re-
tracted, and will cause the short shoe section 5!
which is attached to this beam to engage the
inner flange of the centrally located beam at its
left-hand end and thereby retract the left-hand
end of the centrally located beam. If the short
shoe section which is attached to the beam to the
left of the centrally locabed beam should break
at the joint between the adjacent bsams, the
outer side of the tongue £2 on the left-hand beam
will engage the ouler flange of the centrally lo-~
cated beam, and will thus retract the left-hand
end of the cenfrally located beam. 'This will not
give as smooth an alignment of the brake shoes
as results when the brake shoss are intach, but
will give a sufficiently smooth alignment tc pre-
vent damage to the retarder or to a car as the
car wheel moves rast the junction of the heams.
A simi ietion wiil take place if the shoe sec-
tion B! ch is attached to the centrally located
beam 4! should break at the joint belween this
beam and the beam to the right of this heam.
When a car.wheel is moving through the re-
tarder in the direction of the tongues 42, the

° prake shoe section 5! which is attached to the

brake beam in advance of the bheam which is
oppocite the car wheel will be both raised and
pushed back beafore the car wheel reaches the ad-
vanced shoe section by the engagement of the
overlapping end of the shoe section attached to
the bheam which is opposite the car wheel with
the inner flange of the advance beam 4!, and
thus a smooth alignment of the shoe sections 5!
will be obtained. If the overlapping end of a
shoe section B! should break off, the advance
beam 4! will be pushed back prior to the time
the car wheel reaches the advance beam by en-
gagement of the outer surface of the tongue 42
on the beam which is opposite the car wheel
with the outer flange on the advance beam. The
slignment of brake shoes thus obtained will not
be as good as in the first mentioned instance, but
will be good enough to prevent damage.

When a2 car wheel is moving through the re-
tarder in o direction opposite to the direction
of - the tongues 42, the brake beam next in ad-
vance of the beam which is opposite the car wheel
will be pushed back by engagement of the inner
flange of the beam which is opposite the car
wheel with the inner surface of the tongue 42
on the advance beam. The advance beam under
these conditions will be raised by the engage-
ment of the underside of the ledge on the beam
which is opposite the wheel with the overlapping
portion of the shoe on the advance beam. If the
overlapping portion of the shoe on the advance
beam should break off, the advance beam will
then he pushed back in the same manner as be-
fore, hut will now be raised by engagement of
the upper surface of the beam which is opposite
the car wheel with the underside of the tongue
cn the advance beam. This again will not pro-
vide as smooth an alignment as when the brake
shoes are intact, but will give an alignment of

7

the shoes which is sufficiently smooth to prevent
damage.

The manner in which the brake beams 42 and
associated shoes 52 are retracted when the re-
tarder is being opened, and the manner in which
the brake beams 42 and the associated brake
shoes 52 are raised and pushed back prior to the
passage of g car wheel from one beam section
to the next will be cbvious from the foregoing
description and from an inspection of the draw-
ings without further description.

Referring now again to Fig. 1, it will be noted
that the flared shoe section at the left-hand end
of the braking bar Al is somewhat longer than
the flared shoe section at the other end of the
braking bar Al, and that the flared shoe sec-
tions at the right and left-hand ends of the
braking bar A? are similar to those at the oppo-
site ends of the braking bar Al. The reason for
making these flared sections in this manner and
for providing the short shoe sections next to
these flared shoe sections in the manner pre-
viously described is to permit the same type
of brake shoes to be utsed on both braking bars
Al and A% and at the same time permit the shoes
to be arranged in the manner just described
when two retarders are joined together.

When two retarders are joined together in the
manner shown in Fig. 19 and rolled steel beams
are used, the tongue 75* of each joint bar which
is associated with, or is adjacent to, the cen-
trally located beam may, if desired, be fastened
to the associated brake beam 4§ by means of a
hold-up bolt 80 (see Figs. 20 and 21) which ex-
tends dowawardly through a hole 8! provided
in the tongue, and through an aligned hole 82
provided in the associated beam, and which car-
ries at its lower end a sleeve 23, a lock washer
84 and a nut 85. he slesve 83 extends with
clearance through the hole 82, and is provided
with a flange 832 at its lower end. The parts
are so proportioned that when the nut 85 is
tightened, there will be a certain amount of
clearance between the top of the flange and the
underside of the associated brake beam. The
primary purpose of the hold-up bolts 89 is to
prevent relative longitudinal displacement of the
brake beams, but these hold-up bolts also assist
in raising or tilting the brake beams prior to the

time a car wheel moves to the position where it :

is opposite a beam.

Hold-up bolts similar to those just described
may also be used at the junction of two retard-
ers when cast steel beams are used and the brake
shoes are arranged in the manner shown in Fig.
19, for the same reasons that the hold-up bolts
are provided in connection with the rolled steel
beams. )

It will be remembered that an intermediate
rail support 2¢ is located between each pair of
rail supports 22 and 2P, and it will be seen from
an inspection of Figs. 7 and 8, that each of these
supports is provided with two upstanding lugs
86 and 87 having rounded upper surfaces 862
and 872, These lugs are disposed directly be-
low the associated brake beams Al and A2 and
are of such lengths that if a car becomes de~
railed and rides up onto either one of the heams
Al or A? the lugs will limit the deflection of the
beams to an amount which is insufficient to cause
damage to the beams.

As shown in Figs. 9 and 10, the end rail sup-
ports 29 are provided with upstanding lugs 83
and 89 similar to the lugs 83 and 87 on the in-
termediate beams, which Iugs are provided for the
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same purpose that the lugs 88 and 87 are pro-
vided on the intermediate supports.

Although I have herein shown and described
only one form of railway braking apparatus em-
bodying my invention, it is understood that va-
ricus changes and modifications may be made
therein within the scope of the appended claims
without departing from the spirit and scope of
my invention.

Having thus described my invention, what I
claim is: -

1. Railway braking apparatus comprising two
braking bars iscated on opposite sides of a track
rail, two pivoted levers for supporting said brak-
ing bars, a link pivotally connected at one end
with one of said levers, a motor device operatively
connected with said link and with the remaining
Jever for at times operating said levers, and medns
:‘Lsporsive to operation of said motor device for

rotating said link about its pivotal connection
with said one lever to different positions.

2. Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail, two pivoted levers for supporting said brak-
ing bars, a link pivotally connected at one end
with one of said levers, a motor device operatively
connected with said link and with the remaining
lever for at times operating said levers, and means

responsive tc operation of said motor device for
rotating the toggle formed by said lever and said
motor device to different positions.

3. Railiway braking apparatus comprising two
braking bars located on cpposite sides of a track
rail, twe pivoted levers for supporting said brak-

5 ing bars, a link pivotally connected at one end

with one of said levers, a motor device operative-
1y connected with said link and with the remain-
ing lever for at times operating said levers, and
cam means contrclled by said motor device for
rotating said link about its pivetal connection with
said one lever to different positions.

4. Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail, two pwmed levers for supporting said brak-
ing bars, a link pivotally connected at ome end
with one of said levers, a motor device operative-
Iy connected with said link and with the remain-
ing lever for at times operating said levers, a
roller atiached to saild motor device, and cam
means on said lever cocperating with said roller
for rotating the toggle formed by said lever and
said motor device to different positions in re-
sponse to operation of said motor device.

5. Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail, two pivoted levers for supporting said brak-
ing bars, & link pivetally connected at one end
with cne of said levers, a fluid pressure motor
having its cylinder operatively connected with the
remaining lever and its piston operatively con-
nected with said link, and means on said link
cooperating with means on said motor for rotat-
ing the toggle formed by said link and said motor
o different positions in response o operation of
said piston.

6. Railway braking apparatus comprising two
braking bars lecated on opposite sides of a track
rail and adapted to be moved toward and away
from the rail into braking and non-braking posi-
tions, two levers one for supporting each of said
hraking bars, said levers being pivotally mounted
for rotation about a common axis in such man-~
ner that said braking bars are biased by gravity
to their non-braking positions, a link pivotally
connected with one lever, a fluid pressure motor
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having a cylinder pivotally connected with the
other lever, a piston in said cylinder operatively
connected with said link, and means on said link
cooperating with means on said motor to rotate
the teggle formed by said motor and said link to
different positions, the parts being so propor-
tioned that when said piston occupies ifs re-
tracted position said toggle will occupy a col-
lapsed position in which the axis of the motor is
disposed at an angle to the axis of the link, and
that during movement of said piston from its re-
tracted to its projected position said toggle will
be moved to and stopped in a position just past ifs
dead center position.

7. Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail and adapted to be moved toward and away
from the rail into braking and non-braking po-
sitions, two levers one for supporting each of said
braking bars, said levers being pivotally mounted
for rotation about a common axis in such man-
ner that said braking bars are biased by gravity
to their non-braking positions, a link pivoitally
connected with one lever, a fluid pressure motor
having a cylinder pivotally connected with the
other lever, a piston in said cylinder operatively
connected with said link, and means on said link
cooperating with means on said motor to rotate
the toggle formed by said motor and said link to
different positions, the parts being so propor-
tioned that when said piston occupiss its retracted
position said toggle will cccupy a collapsed po-
sition in which the axis of the motor is disposed
at an angle to the axis of the link, and that dur-
ing movement of said piston from its retracted to
its projected position said toggle will be moved
to and stopped in a pesition just past its dead
center position, the parts being further so pro-
portioned that when said toggle occupies its col-
lapsed position the braking bars will occcupy their
non-braking positicns and that when said toggle

occupies its dead center position the braking bars.

will be moved toward their braking. positions to
positions where they will just engage the wheels
of a car traversing the track rail,

8. Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail and adapted to be moved toward and away
from the rail into braking and non- braking posi-
tions, two levers one for supporting each of said
braking bars, said levers being pivotally mounted
in such manner that said braking bars are biased
by gravity to their non-braking positicns, a link
eivotally connected with one lever, a fluid pres-
sure motor -having its cylinder pivotaslly con-
nected with the other lever, a piston in said
cylinder operatively connected with said link, and
means on said link cdoperating with means on
said motor for rotating the toggle formed by said
motor and said link from a collapsed position
in which the axis of the motor is disposed at an
angle to the axis of the link to a2 position just

. past the dead center position during a part of

the stroke of said piston from its retracted to
its projected position and for retaining the toggle
in the position just past its dead center position
during the remainder of the stroke of the piston
from its retracted to its projected position.

9: Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail and adapted to be moved toward and away
from the rail into braking and non-braking posi-
tions, two levers one for supporting each of said
braking bars, said levers being pivotally mounted
in such manner that said braking bars are biased
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by gravily to their non-braking positiofis, & link
pivotally connected with one lever, a fluid pres-
sure motor having a cylinder pivotally connected
with the other lever, a piston in said cylinder op-
eratively connected with said link, and means on
said link cooperating with means on said motor
for rotating the toggle formed by said motor and
said link from a collapsed position in which the
axis of the motor is disposed at an angle o the
axis of the link to a position just past the dead
center position during a part of the stroke of said
piston from its retracted to its projected position
and for subsequently retaining the toggle in the
position just past its dead center position until
the piston has been moved toward its retracted
bosition some distance beyond the position where
the foggle was moved to the position just past
its dead center position.

10. Railway braking apparatus comprising two
braking bars located on opposite sides of a track
rail and adapted to be moved toward and away
irom the rail into braking and non-braking po-
sitions, two levers one for supporting each of
said braking bars, said levers being pivotally

3 mounted in such manner that said braking bars

are biased by gravity to their non-braking posi-~
tions, a link pivotally connected with one lever,
a fluid pressure motor having a cylinder pivot-
ally connected with the other lever, a piston in
said cylinder operatively connected with said
link, and means on said link cooperating with
means on said motor for rotating the toggle
formed by said motor and said link from a col-
lapsed position in which the axis of the motor is
disposed at an angle to the axis of the link to a
position just past the dead center position during
the first part of the stroke of said piston from
its retracted to its projected position and for
subsequently retaining the toggle in the position
just past its dead center position until the piston
has been moved toward its retracted position
some distance beyond the position where the
toggle was moved to the position just past its
dead center position, the parts being so propor-
tioned that when said toggle occupies its col-
lapsed position said braking bars will just occupy
their non-braking positions, that when said tog-
gle occupies its dead center position said brak-
ing bars will be moved toward their braking po-
sitions to positions where they will just engage
the side faces of the wheels of a car traversing
the track rail, and that when said piston.is moved
to its full projected position said braking bars
will be moved to their full braking positions.

11. In combination, a fluid pressure motor in-
cluding a cylinder containing a piston which
drives a piston rod, a link pivotally attached to
said piston rod, and means on said link co-
operating with means on said motor for rotating
said link from a position in which its axis is dis~
posed at one angle o the axis of said motor past
a position in which its axis aligns with the axis
of the motor to a position in which its axis is
disposed at another angle to the axis of the motor
during a part of the stroke of said piston from its
retracted to ifs projected position.

12. In combination, a fluid pressure motor in-
cluding a cylinder containing a piston which
drives a piston rod, a link pivotaily attached to
said piston rod, and means on said link cooperat-~
ing with means on said motor for rotating said
link from a position in which its axis is disposed
at one angle to the axis of said motor past a po-
sition in which its axis aligns with the axis of the
motor to a position in which its axis is disposed
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at another angle to the axis of the motor during
the first part of the stroke of said piston from its
retracted to its projected position, and for sub-
sequently retaining said link in the position in
which its axis is disposed at said other angle to
the axis of the motor until said piston has been
moved toward ifts retracted position some dis-
tance beyond the position where the link was
originally moved to its last-mentioned position.

13. In combination, a fluid pressure motor in-
cluding a cylinder containing a piston which
drives a piston rod, a link pivotally attached to
said piston rod, a roller attached to said motor,
and cams attached to said link and cooperating
with said roller for rotating said link from a posi-
tion in which its axis is disposed at one angle
to the axis of said motor past a position in which
its axis aligns with the axis of the motor o a
position in which its axis is disposed at another
angle to the axis of the motor during the first
part of the stroke of said piston from its retracted
to its projected position and for subsequently re-
taining said link in the position in which its axis
is disposed at said other angle to the axis of the
motor until said piston has been moved toward
its retracted position some distance beyond the
position where the link was originally moved to
its last mentioned position,

14, As a new article of manufacture a beam
section for a car retarder, said beam section
being channel-shaped and being provided at one
end with a tongue which is adapted to fit into the
channel on the end of a similar beam section and
with a jaw adjacent said tongue which jaw is
adapted to cooperate with means for moving the
beain to an adjusted position with respect to the
operating mechanism of the car retarder.

15. Railway braking apparatus comprising
plurality of operating units disposed at intervals
along a track rail, each said operating unit com-
prising a first lever pivotally mounted at one end
on & fixed pivot pin and having its free end in-
clined upwardly and extending away from said
rail, a second lever pivotally supported interme-
diate its ends on said pivot pin and having one
end inclined upwardly and extending away from
said rail opposite said first lever and having its
other end inclined downwardly and extending
away from the rail below the free end of said
first lever, and -a fluid pressure motor for oper-
ating said levers; each said first lever and said
one end of each of said second levers being pro-
vided adjacent said rail with a flat upper sur-
face, two braking bars one supported on the flat
upper surfaces of said first levers in such man-
ner that said one braking bar is free to slide to-
ward and away from the rail on the associated
surfaces, and the other supported on the fiat
upper surfaces of said second levers in such man-
ner that said other braking bar is free to slide
toward and away from the rail on the asso-
ciated surfaces, and means for adjustably fasten-
ing the associated braking bars to the levers in
such manner that when a braking bar is engag-
ing a car wheel the braking bar is free to tip up-
wardly at the side nearest the rail a limited
amount.

18, Railway braking apparatus comprising a
plurality of operating units disposed at intervals
along a track rail, each said operating unit com-
brising a first lever pivotally mounted at one end
on a fixed pivot pin and having its free end in-
clined upwardly and extending away from said
rail, a second lever pivotally supported intermedi-
ate its ends on said pivot pin, and having one
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10
end inclined upwardly and extending away from
said rail opposite said first lever and having its
otherendinclined downwardlyand extendingaway
from the rail below the free end of said first lever,
and a fluid pressure motor for operating said
levers; each said first lever and said one end of
each of said second levers being provided adja-
cent said rail with a flat upper surface, & plu-
rality of aligned brake beams disposed on each
side of said track rail and each having its oppo-
site ends resting on the flat upper surfaces of the
Jevers of two adjacent operating units, each said
brake beam being channel-shaped and being
provided at one end with a tongue which extends
into the channel in the next adjacent beam,
means for fastening the brake beams to the
levers in such manner that-the beams can be
moved toward and away from the rails on the
levers to adjusted positions and that the sides of

‘ the beams which are nearest the rails are free to

tip upwardly a limited amount, and brake shoes
attached to said brake beams, )

17. Railway braking apparatus comprising a
plurality of cperating units disposed at intervals

“ along a track rail, each said operating unit com-

prising a first lever pivotally mounted at one end
on g fixed pivot pin and having its free end in-
clined upwardly and extending away from said
rail, & second lever pivotally supported interme-
diate its ends on said pivot pin and having one
end inclined upwardly and extending away from
said rail opposite said first lever and having its
cther end inclined downwardly and extending
away from the rail below the free end of said

first lever, and a fAuid pressure motor for oper-.

ating said levers; each said first lever and said
one end of each of said second levers being pro-
vided adjacent said rail with a flat upper sur-
face, a plurality of aligned brake beams disposed
on each side of said track rail and each having
its opposite ends resting on the flat upper sur-
faces of the levers of two adjacent operating
units, each said brake beam being channel-
shaped and being provided at one end with a
tongue which extends into the channel in the
next adjacent beam, means for -fastening the
brake beams to the levers in such manner that
the bheams can'be moved toward and away from
the rails.on the levers to adjusted positions and
that the sides of thé beams which- are nearest
the rails are free to tip upwardly a limited
amount, and brake shoes attached to said brake
beams and spanning the junction between adja-
cent beams. ]

18. Railway braking apparatus comprising a
plurality of operating units disposed at intervals
along a track rail, each said operating unit com-
prising- a first lever pivotally mounted at one
end on a fixed pivot pin and having its free end
inclined upwardly and extending away from said
1ail, a second lever pivotally supported interme-
diate its ends on said pivot pin and having one
end inclined upwardly and extending away from
said rail opposite said first lever and having its
other end inclined downwardly and extending
away from the rail below the free end of said
first lever, and a fluid pressure motor for oper-
ating said levers; each said first lever and said

“one end of each of said second levers being

70

provided adjacent said rail with a flat upper
surface, & plurality of aligned -brake heams
disposed on each side of said track rail ‘and
each having its opposite ends resting on the flat

. upper surfaces ‘of the levers of two adjacent op-

75

erating units; each -said brake beam being chan-
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nel-shaped and being provided at one end with
a tongue which extends into the channel in the
next adjacent beam and with a jaw adjacent

said tongue and with a vertical hole, a lug on -

each lever provided with a tapped hole, a T-
headed bolt associated with each lug and hav-
ing its head dispesed in said jaw and its shank

screwed through the tapped hole in the associat- -

ed lug, a lock nut cn each bolf, a slot formed
in each lever below the hole in the associated

beam, a hold-down bolt extending downwardly

through the hole in each beam and through the
associated aligned slot, and a T-shaped nub
screwed onto the lever end of each bolt, each
said T-shaped nut being a square shank por-
tion which extends through the associated slob
with some clearance and which-is somewhat

longer than the depth of the slot and which holds-

the nut in the position in which its ends extend
away from the sides of the slot.

19, Railway braking apparatus comprising a
plurality of operatirig units disposed at intervals
along a track rail, each said operating unit com-
prising a first lever pivotally mountesd at one
end on a fixed pivot and having its free end in-
clined upwardly and extending away from -said
rail, a second lever pivetally supported inter-
mediate its ends on said pivet pin and having
one end inclined upwardly and extending away
from said rail opposite said first lever and hav-
ing its other end inclined downwardly and ex-
tending away from the rail below the free end
of said first lever, and a fluid pressure motor for
operating said levers; each said first lever and
said one end of each of said second levers being
provided adjacent said rail with a flat upper sur-
face, a plurality of aligned brake beats disposed
on each side of said track rail and ‘each having
its opposite ends resting on the flat upper sur-
faces of the levers of two adjacent. operating
units, each said brake ‘beam being channel-
shaped; a joint bar disposed at the junction of
each two adjacent brake heams; each- said joint
bar being provided with g first tongue which
extends into the channel in the one adjacent
beam, with a second fongue which extends into
the channel in the other adjacent beam, with an
integral laterally extending jaw,-and with a hole;
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means for securely fastening the one tongue of

each joint bar to the adjacent lever, a lug on
éach lever provided with & tapped hole; a T-
headed bolt associated with each lug and having
its shank screwed through. the hole-in the asso-
ciated lug and its head disposed in: the-jaw of
the associated joint bar, means on each bolt for
locking the bolt in an 'adjusted position, an
elongated slot formed in each lever at right
angles to the rail directly below the hole in each
joint bar, a hold-down bolt extending ‘downward-
1y through the hole in’ each joint bar and-the
aligned slot in the associated -lever, -and a T-
headed nut screwed onto the lower end -of each
hold-down bolt and having a square shank which
is somewhat longer thanthe slot in the assomaued
lever and which extends into the slot in the as-
sociated lever with some clearance in guch man-
ner that the nut is held in the -relasive pesition
with respect to the associated lever in which the
ends of the nut extend away from the sides of

“the slot.

20. Rallway braking appsratus comprising a
plurality of operating units disposed at intervals
along a track rail, each said operating unit com-
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prising a first lever- pivotally mounted at onse -

end on a fixed pivot pin and having its free end
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inclined upwardly and extending away from said
rail, a second lever pivotally supported inter-
mediate its ends on said pivot pin and having
one end inclined upwardly and extending away
from said rail opposite said first lever and having
its other end inclined downwardly and extend-
ing away from the rail below the free end of
said first lever, and a fluid pressure motor for
operating said levers; each said first levers and
said one end of each of said second levers being
provided adjacent said rail with a flat upper
surface, a plurality of aligned brake beams dis-
posed on each side of said track rail and each
having its opposite ends resting on the flat upper
surfaces of the levers of two adjacent operat-
ing units, each said brake beam being channel-
shaped; a joint bar disposed at the junction of
each two adjacent brake beams, each said joint
bar being provided with a first tongue which
extends into the channel in the one adjacent
beam, with a second tongue which exiends into
the channel in the other adjacent beam, with
an integral laterally extending jaw, and with a
hole; means for securely fastening the one tongue
of each joint bar to the adjacent lever, means
for loosely fastening the other tongue of each
joint bar to the associated lever, a lug on each
lever provided with a tapped hole, a T-headed
bolt associated with each lug and having its
shank screwed through the hole in the associated
lug and its head disposed in the jaw of the as-
sociated joint bar, means on each bolt for lock-
ing the bolt in an adjusted position, an elongated
slot formed in each lever at right angles to the
rail directly below the hele in the associated
joint bar, a hold-down bolt extending down-
wardly through the hole in each joint bar and
the aligned slot in the associated lever, and a
T-headed nut screwed onto the lower end of each
hold-down bolt and having a shank which is
somewhat longer than the slot in the associated
lever and which extends into the slot in the as-
sociated lever with some clearance in such man-
ner that the nut is held in the relative position
with respect to the associated lever in which
the ends of the nut extend away from the sides
of the slot.

21. In combination, a track rail supported on
a plurality of rail supports, two braking bars ex-
tending parallel to the rail on opposite sides of
the rail and movable toward and away from the
rail into braking and non-braking positions, a
plurality of operating units supported by certain
ones of said rail supports and effective for moving
the braking bars toward and away from the rail,
and two upstanding lugs disposed on certain ones
of the remaining supports, said lugs being located
directly below the two braking bars and being of
such length that these lugs will limit the distance
which the braking bars can deflect downwardly
between the operating units due to a derailed car
to an amount which is insufficient to damage the
braking bars.

22, In combination, a track rail, a braking bar
extending parallel to said track rail and movable
toward the rail into engagement with a part of a
car traversing said rail for retarding the speed of
the car, a plurality of operating units supporting
said bar at intervals and attached to the bar for
moving the bar toward and away from the rail,
and means disposed below said bar at a point
between said units for limiting the downward de-
flection of said braking bar caused by a derailed
car to an amount which is insufficient to damage
the braking bar.
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23. In combindtion, a track rail supported at
intervals by a plurality of pairs of rail supports
disposed on adjacent ties at spaced infervals
along the rail, two braking bars extending paral-
lel to the rail on opposite sides of the rail and
movable toward the rail into engagement with
a part of a car traversing the rail to retard the
speed of the car, a plurality of operating units for
moving the braking bars toward and away from
the rail, one such operating unit being sup-
ported by each pair of rail supports, a plurality
of intermediate rail supports one disposed be-
tween each pair of supports, and two end rail
supports disposed respectively at the opposite
ends of the braking bars, each said intermediate
and end rail supports being provided with two
upstanding Iugs which are disposed below said
two braking bars respectively and which are of
such lengths that these lugs will limit the dis-
tance which the braking bars can deflect down-
wardly due to the wheels of a derailed car riding
on the braking bars at a point adjacent to the
lugs.

24. Railway braking apparatus comprising a
plurality of operating units disposed at intervals
along a track rail, each said operating unit com-
prising two pivotally mounted levers each having
a flat upper surface disposed on the opposite side
of the track rail from the surface on the other
lever, a plurality of fluid pressure motors one for
operating the levers of each operating unit, two
braking bars extending parallel to the track on

obposite sides of the rail, said braking bars being

supported on the flat upper surfaces of said levers
in such manner that said braking bars are each
free to slide toward and away from the rail! on
said surfaces, and means for adjustably fastening
the braking bars to the associated levers in such
manner that movement of the levers will move
the braking bars foward and away from the rail
into braking and non-braking positions.

25. Railway braking apparatus comprising a
plurality of operating units disposed at intervals
along a track rail, each said operating unit com-
prising two pivotally mounted levers each having
a flat upper surface disposed on the opposite side
of the track rail from the surface on the other
lever, g plurality of fluid pressure motors one for
operating the levers of each operating unit, two
braking bars extending parallel to the track on
opposite sides of the rail, said braking bars being
supported on the flat upper surfaces of said levers
in such manner that said braking bars are each
free to slide toward and away from the rail on
said levers, and means for adjustably fastening
the braking bars to the associated levers in such
manner that movement of the levers will move
the braking bars toward and away from the rail
into braking and non-braking positions and that
when g braking bar is engaging a car wheel a lim-
ited amount of tipping of such braking bar is per-
mitted.

26. Railway braking apparatus comprising a
plurality of operating units disposed at intervals
along a track rail; each said operating unit com-
prising two pivotally mounted levers having flat
surfaces disposed on opposite sides of the rail,
and means for operating said levers; a plurality
of aligned brake beams disposed on each side of
said track rail and each having its opposite ends
resting on the flat upper surfaces of the levers of
two adjacent operating units, each said brake
beam being channel shaped and being provided
with a tongue which extends into the channel in
the next adjacent beam, brake shoes attached to
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said brake beanis, and means for fastening said
brake beams to the levers in such manner that
the beams may be moved toward and away from
the rail to adjusted positions relative to the le-
vers and that movement of the levers will move
the beams toward and away from the rail into
raking and non-braking positions.

27. Railway braking apparatus comprising ‘a
plurality of operating units disposed at intervals
along a track rail; each said operating unit com-
prising two pivotally mounted levers having flat
surfaces disposed on opposite sides .of the rail,
and means for operating said levers; a plurality
of aligned brake beams disposed on each side of
said track rail and each having its opposite ends
resting on the flat upper surfaces of the levers
of two adiacent operating units, each said brake
beam being channel shaped and being provided
with a tongue which extends into the channel in
the next adjacent beam, brake shoes attached
to said brake besams, and means for fastening the
brake beams to the levers in such manner that
the beams may be moved toward and away from
the rail to adjusted positions relative to the levers
and that movement of the levers will mave the
beams toward and away from the rail into braking
and nen~braking positions and that when a brake
shoe is engaging a car wheel a limited amount of
tipping of the associated brake beam is permitted.

28. In combination, two pivoted brake control-
ling levers, a link pivotally connected with one
lever, a motor device operatively connected with
said link and with the remaining lever in such

~ manner that said link and said motor device form

'35
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a toggle, and means responsive to operation of
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said motor device for rotating the foggle formed
by said motor device and said link to different
positions.

29. In combination, two pivoted brake control-
ling levers, a link pivotally connected with one
lever, a motor device operatively connected with
said link and with the remaining lever in such
manner that said link and said motor device form
a toggle, and means attached to said motor de-
vice and cogperating with means on-said link for
rotating the toggle formed by said link and said
motor device to different positions in response to
operation of said motor device.

30. In combination, two pivoted brake control-
ling levers, a link pivotally connected with one
lever, a motor device operatively connected with
said link and with ‘the remaining lever in.such
manner that said link and said motor device form
a toggle, a roller attached to said motor deviee;
and cam means on said link cooperating with said
roller for rotating the toggle formed by said link
and said motor device to different positions in re-
sponse to operation of said motor device.

31. In combination, two -relatively movable
brake controlling members, a link- operatively
conhected with one member, a motor device
operatively connected with said link and with said
other member in such manner that said link and
said motor device form a toggle, and means Te-
sponsive to operation of said motor device for
rotating the toggle formed by said motor device
and said link to different positions to move said
brake controlling members to different positions.

HERBERT IL. BONE.
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