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Patented Aug. 10, 1937 

UNITED STATES 

2,089,823 

PATENT OFFICE 
2,089,823 

RALWAY BRAKEING APPARATUS 
Herbert L. Bone, Pittsiburgh, Pa., assignor to The 

Jiaioia Switch & Signal Company, Swissvale, 
Pa., a corporation of Pennsylvania, 

Application November 15, 1934, Serial No. 53,184. 
3. 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 
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 
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 
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. 

2 5 

55 

Another object of my invention is the provi 
Sion, in apparatus of the type described, of novel 
in eans 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 describe 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 inny 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 28 shown in Fig. 2. 
Figs. 5 and 6 are enlarged top plan and side views, 
respectively, of one of the rail Supports 2b shown 
in Fig. 2. Figs. 7 and 8 are enlarged top plan 
and side views, respectively, of one of the rail Sup 
ports 2c shown in Fig. 2. Figs. 9 and 10 are top 
plan and side views, respectively, of one of the 
rail supports 2d 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 Fig. 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 
of the operating unit shown in Figs. 11 to 14, in 

(C. 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 proceeds, and the 
type to Which each Support belongs is indicated in 
the drawing by the addition of the exponent a, 
b, c or d to the reference character for the sup 
port. In actual practice, the supports 2a are 
usually referred to as left-hand supports, the 
Supports 2 as right-hand Supports, the supports 
2 as intermediate supports, and supports 2d 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 2a 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 2e in Figs. 7 and 8, and an end support 2d 
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 2d 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 all, secured together by 
means of replaceable brake shoes 51, and extend 
ing parallel to the rail on the other side of the 
rail is a braking bar A2 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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2 
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 2 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 
Ctally shouinted at one end on a pivot pin car 
ried by the associated rail supports 28 and 2b, 
and a lever 9 pivotally mounted intermediate its 
ends on the pivot pin . The lever 8 is inclined 
Upwardly and extends away from the rail , and 
is provided adjacent the rail with a flat upper 
surface 8a which supports the breaking bar A. 
The One end 9a of the lever 9 is likewise inclined 
Lp Wardly and extends, a Way fron the rail at 
the Opposite side of the rail from the lever 8, and 
the other end $b of the lever 9 is inclined down 
wardly and extends away froin the rail below 
the lever 3. The end. 9a of the ever 9 is provided 
adjacent the rail with a fiat upper surface 90 sim 
ilar to the surface 88, which latter surface Sup 
ports the braking bar Ali. The braking bars are 
fastened to the aSSociated levers in a 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 
ai'e 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 2, 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 9 and 
braking bar A2 is to the right of the pivot pin 
it, as viewed in Fig. 11, so that this lever will 
Enormally tend to rotate in a clockwise direction 
about the pivot 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 novel toward 
each other, thereby moving the braking bars 
away from the rail to their open or ineffective 
positions in which they are shown in Fig. 1. 

Each operating unit also comprises apparatus 
en bodying Iny present invention for moving the 
levers apart. As here shown, this apparatus 
connprises a fluid pressure motor M consisting of 
a 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 pivot pin . 4. The cylinder head 3 is pro 
Vided. With a relatively large centrally located 
bushed bearing , and extending into the cyl 
inder 2 through this bearing is a piston rod A6 
that is driven by a piston , a part of which pis 
ton is formed integrally with the piston rod as 
clearly shown in Fig. 11. The cylinder head is 
also provided with two laterally spaced depend 
ing brackets 3a and 8b which support rollers 
i 33 and 3b, respectively. A link 2 comprising 
two parallel side members 2a and 23b connected 
together by a web 2.0 (see Figs. 13 and 16) is 
pivotally corrected intern ediate its ends to the 
lower end of the piston rod is by means of a 
pin. 2d, and is pivotally connected at one end 
to the end 9b of the lever 8 by a pin 22, thus 
operatively connecting the piston rod 6 with the 
ever 9. The side members 2 a. and 23b of the 

2,089,828 
link 22 at the end opposite to that which is piv 
otally connected to the lever 9 are provided, re 
Spectively, with integral laterally projecting cans 
23a and 23b having cam Surfaces 248 and 24b, 
and with laterally projecting carns 238 and 25b 
having car. Surfaces. 26a and 28b. The can Sur 
faces 2:8, and 258 cooperate with the roller 9, . 
and the cam surfaces 2.Éb and 26b cooperate with 
the roller Sb, The side members 298 and 2 b of 
the link 2 are further provided with bosses 2:8 
and 2 b which cooperate with stop lugs 288 and 
£3b provided on the end 9b of the lever 9. 

Fluid pressure may be admitted to the cylinder 
2 through an opening 23 which is threaded to re 

ceive a pipe not shown. When fluid pressure is 
admitted to the cylinder, the piston i? is forced 
down Wardly Within the cylinder fron its re 
tracted position in Which it is shown in Fig. i to 
its projected position in which it is shown in Fig. 
i4. As the piston moves downwardly, the can 
Surfaces. 248 and 2.6b engage the rollers 98 and 
A 9b, respectively, and these carns are so shaped 
that this 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 23 has been rotated to the position in 
which the bosses 2a and 22 on the link 23 en 
gage the stop lugs 28a and 28b on the lever 9, 
as shown in Fig. 4. the parts are so propor 
tioned that the link 2: Will be rotated to the 
position in which the bosses 28, and 2b engage 
the stop lugs when the piston has noved down 
Wardly from one-half to two-thirds of its total 
stroke, and that when the link 28 occupies this 
atter 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 noves 
toward its dead-Center position, the associated 
ends of the levers 3 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 Soon as the toggle 
reaches its dead-center position, the full force 
exerted by the piston is then available for noving 
the levers apart. The parts are further so pro 
portioned that when the toggle formed by the 
link 2) and cylinder 2 has been noved 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 , 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 Wiheels, the force which is 
available unde: these conditions is more than 
a.dequate since the only force which has to he over 
COne is that due to the bias of the evers and 
firiction. 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 stroke of the piston required to 
nove the braking bars to the positions where 
they just engage the car wheels is usually re 
ferred 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 imanner. When the 
levers 8 and 9 have been moved apart by ad 
Initting pressure to the motor M in the manner 
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2,089,828 
disconnected from the source of pressure and 
is Vented to atmosphere, the free ends of the 
levers 8 and 9 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. 27a; and 2b on 
the link engage the stop lugs 288 and 28 on the 
lever 9 until the piston has moved upwardly far 
enough to cause the cam surfaces 26 and 26 to 
engage the rollers 9a and 9b, whereupon con 
tinued in ovement of the levers will cause the link 
2 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 9 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 instres 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 2 a. and 2 b engage the stop lugs 288 and 
28b, as shown in Fig. 14, the rollers 99 and 19b 
aire Spaced a slight distance from the can Sur 

It will be apparent, therefore, 
that when the piston A 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 24a and 24b and the rollers 
9a and 9b. 
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 50% 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 connected directly to the One lever 
and 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 positions, 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 Al and A2 accurately 
positioned with respect to the rail when the 
braking bars are in their open or ineffective posi 
tions, in order to 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 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 to the drawings, these 
positioning means include two resilient stop units 
U1 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 3 formed 
on opposite sides of the associated lever 8, as 
best 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 34 provided in the 
asSociated lug 39 or 3f, and through a boss 35 
Which surrounds the lower end of the hole, and 
a spring 36 which surrounds the upper end of 
the nut 32 and the lower end of the bolt 33, 
and which engages at one end the underside of 
the associated lug 38 or 3, and at the other end 
a flange forning part of the associated nut 32. 
The stop units U1 and U2 cooperate at their 

OWer ends with fixed stops 32 provided on the 
associated right and left-hand Supports 2a and 
2b. The springs 36 of the units U1 and U2 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 , 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 A, the Springs of 
these units Will not deflect any appreciable 
amount, but that, if When the braking bar A2 Oc 
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 A2 to prevent damage to the braking appa 
ratus. 
The spring unit U 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 9a, and which is partially closed 
at its lower end by an end plate 39 which is 
bolted to the cylinder 38 by means of bolts it. 
The end plate 39 has formed therein a hole 4 
which is in axial alignment with the cylinder 
38, and slidably mounted in this hole is a sleeve 

The stop units U1 and U2 are all 
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4. 
62 provided at its upper end With an annular 
flange A2a which cooperates with the end plate 
39 in a nanner 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 permit the bolt to slide freely in the 
sleeve, and this bolt is provided on the inside 
of the cylinder with an enlarged shank portion 
4.3a the lower end of which forms a shoulder 43 

() which cooperates with the flange 42 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 330 having a diameter which is 

15 just a littie Smaller than the diameter of the 
cylinder 38, and surrounding the spring bolt be 
tween the head Î3c and the flange 2a on the 
sleeve 42, and between the head 53° and the end 
plate 3S, respectively, are two concentric coil 

20 springs 54 and 45. The lower end of the spring 
bolt, i3 extends downwardly through a lateral 
slot 4.3a formed in an angle bracket 46, and is 
Secured to the angie bracket in Such manner 
that the boli, is free to move along the slot 46 

25 in response to rotation of lever 9, 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 bi'acket comprises two nuts and 48 

30 which are screwed onto the screw threaded lower 
end of the bolt, and which have abutting por 
tions of reduced diarieter which exterid into the 
slot 56a with sufficient clearance to permit the 
desired movement of the bolt. The nutS 3 and 
48 are locked in place on the bolt by means of 
cotter keys (not shown) in the USual and Well 
known manner. The angle bracket lie 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 2a and 2b. It is secured to 
the rail supports by means of the bolts which 
secure the rail supports to the ties and, in order 
to facilitate the ready removal of the angle 

45 bracket, the angle bracket is provided With lat 
erally extending slots 5 (see Fig. 12) which 
receive the boits. The linderside of the angle 
blacket, adjacent the slot £88 is in the form of an 
arc to facilitate the novelinent of the Spring 

50 bolt (33 in response to rotation of the lever 9 
Without excessive friction between the nut 4. 
and the angle biracket. 
The spring R5 is assembled in the cylinder 38 

with an initial compression and the nuts and 
55 3 on the bolt, 3 are so adjusted that, when the 

lever 9 is rotated to the position in which the 
braking bar Ali occupies the desired non-braking 
position, the head 53c of the bolt 43 will be 
spaced a short distance from a depending stop 

60 52 which is provided on the ai'im 9a of lever 9 at 
the tipper end of the cylinder 38. It will be ap 
parent, therefore that the Spring 35 constantly 
biases the ever 3 to Ward the position in which 
the head of tie boit, 3 engages the stop 52, and 

65 that any noverinent of the lever 9 in the direc 
tion to move the braking bar Al from its non 
braking position to its bi'aking position will act 
through the end plate 39 to compress the spring 
$3. The spring 4& is also assembled into the 

70 cylinder 33 with an initial conpression, and the 
sleeve 62 with which the lower end of this spring 
cooperates, is so designed that, the end plate 39 
Will move into engagement. With the flange A2a of 
this sleeve and compress the spring is beyond 

75 its initial compression when and only when the 
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2,089,828 
braking bar A2 is moved closer to the rail than 
the desired braking position. The Springs 44 
and 45 are so proportioned that when the brak 
ing bars have been rotated to their desired brak 
ing positions, the force due to the amount of 
compression which then exists in the Spring 45 
plus that due to the initial cornpiression of the 
spring 4 will be sufficient to overcome the Coun 
ter-clockwise rotational tendency of the coin 
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 is 28 of the sieeve 42 mov 
ing into engagement with the shoulder 43 
formed on the bolt 3. 
The positioning means just described 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 letters 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 braiking bars 

Al and A2 to their braking positions, fluid pres 
Sure is simultaneously admitted to the notors M 
through Suitable piping not shown in the draw 
ings. When fluid pressure is admitted to the mo 
tors, the piston of each motor will move down 
Wardly in the associated cylinder 2, and as the 
piston moves downwardly the associated lever 9 
will be rotated in a counter-clockwise direction 
until the associated end plate 39 has moved into 
engagement with the flange 328 on the sleeve $2, 
after Which further rotation of the lever 9 Will 
be prevented by the springs 44 and 45, and the 
aSSociated lever 2 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 A2 will then occupy the desired braking 
positions with respect to the rail . 

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 fiuid which was previously 
Supplied to the notors is exhausted from the 
motors. Under these conditions, the levers 3 Will 
each first rotate in a counter-clockwise direction 
in the manner previously described until the stop 
units UI and U2 move into engagement with the 
asSociated fixed stops 37, after which the levers 
9 will each rotate about the associated pivot pin 
i) until the associated piston a 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 bolt 33 will be spaced a short 
distance fror stop 52. As was previously pointed 
out, the stop units U and U2 are so adjusted 
and so designed that when these stop units are 
in engagement with the associated fixed stops 
3, the braking bar A2 will occupy the desired 
non-braking position with respect to the rail : 
and the parts of the apparatus are so proportioned 
that when the stop units UI and U2 are engaging 
the associated fixed stops and the piston of 
each motor M is engaging the upper end of asso 
ciated cylinder 2, the braking bar A1 will gccupy 
the desired non-braking position with respect 
to the rail . 
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 O'del 
to illustrate both types of braking bars and the 
manner in which each type is fastened to the 
a SSociated levers without unnecessarily increas 
ing the number of drawings required, I have 
ShoWin the braking bar All constlucted in One Way 
and the braking bar A2 constructed in the other 
Way. it will be understood, however, that in 
actual practice, both braking bars of the car re 
tarder will usually be alike. Referring first to 
the braking bar Al, each brake beam 41 of this 
braking bar is channel shaped and is constructed 
of cast Steel. The intermediate beans are all 
Similar aid each intern ediate bean Spans the 
Space between two adjacent operating units, and 
is disposed with its opposite ends resting on the 
flat upper surfaces 3a of the levers 3 cf the adja 
cent operating units in such manner tat, the 
bean is free to slide toward and away from the 
fail on these Surfaces. Provided on One end of 
each interinediate bean is an integral tongue Éct. 
Which extends with a Sinail aimount of clearance 
into the chanihel in the next adjacent bean, as 
shown in FigS. 1 and 12. Also provided on each 
intermediate beam adjacent the toingue d is a 
jaw lib, and extending downwardly through each 
intermediate bean Substantially in front of the 
associated jaw is a vertical hole 40 (see Figs. 11 
and 7). Each jaw Ab receives the head 678 of 
a T-shaped adjusting bolt 6:, the Screw threaded 
Shanik ib of which is screwed through a tapped 
hole $3a provided in an upstanding lug 58 formed 
on the upper end 9a of the adjacent ever 9. The 
outer end ic of each bolt i is made square to 
facilitate turning the bolt by means of a wrench 
or other suitable tool, and the heads of the boltS 
and jaWS in which they fit are so designed that 
when a bolt is turned, the head of the bolt will 
rotate freely within the jaw and will remain in 
engagement, with the jaw in all positions of the 
bolt. A lock washer 69 and a nut 65a is provided 
On the Outer end of each bolt to lock the bolt in 
an adjusted position. 
The vertical hole ic in each intermediate beam 

aligns With an elongated slot which extends 
at right angles to the rail through the upper 
part 82 of the lever 9 upon which the associated 
end of the bearin rests. A hold-down bolt 2 
passes downwardly through each hole 40 and the 
associated aligned slot i , and is provided on its 
lower end With a nut 3. As shown in Fig. 17, 
each nut 3 is T-shaped, and is provided with a 
square upper shank portion 738, 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 inade Somewhat longer than the 
depth of the associated slot , and it will be 
apparent, therefore, that when the bolt 2 is 
tightened, the shank of the associated nut will 
noye into engagement with the underside of the 
associated bean, and there will be a Certain 
annount of clearance between the upper Surfaces 
of the opposite ends of the nut and the Under 
side of the associated lever 3. 
The two end beams 3 are Somewhat loing e?' 

than the internmediate beans, and each end beam 
is slidably supported at one end on a flat upper 
surface 9c of the lever 9 of the operating unit 
next to the associated end operating unit, while 
intermediate its ends each end beam is slidably 
supported on the flat upper Surface 3 of the 

5 
level 9 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 
tiguous end of the adjacent intermediate beam 
and is provided directly above the surface 90 of 
the lever 9 of the end operating unit upon which 
the beam rests with a jaw ib which cooperates 
with a T-headed bolt in the same mainner that 
the jaws on each of the intermediate beams co 
operate with the associated bolts 6i. The right 
hand end beam Al is also provided in front of 
the jaw Ab with a hole ic which aligns with and 
elongated slot in the end 9a of the ever 3 
of the end operating unit, and which receives a 
hold-down bolt, 72 provided on its lower end with 
a T-shaped nut 3. The left-hand end beain is 
slidably supported at its right-hand end on the 
flat, upper surfaces 90 of the lever 9 of the oper 
air2g unit next to the associated end operating 
unit, and is slidably Supported intermediate its 
ends on the flat upper Surface 90 of the lever 9 
of the aSSociated end unit. The right-hand end of 
the left-hand end beam 41 is provided with a 
tongue 48 which extend into the channel in the 
adjacent intermediate bean, and this beam is 
further provided with two jaws 6b which cooper. 
ate with T-headed bolts secured to the associated 
levers 9, and With two vertical holes lic which 
align, respectively, with elongated slots pro 
Wided in the aSScciated supporting levers 9. The 
holes 2 and aligned slots cooperate with hold 
dOWn boits 2 and nuts T3 in the same manner 
that the holes 40 in the intermediate beams and 
aSSociated aligned slots if cooperate with the 
aSSociated hold-down bolts 2 and nuts 3. 

() 

5 

2) 
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The brake shoes 51 of the braking bar A1 are 
constructed in sections and, with the exception 
of two flared sections which are secured to the 
tWo end beams, respectively, to facilitate the 
Smooth entry 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 Sholt 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 misalignment of the 
brake beams which would result in shock to the 
retarder Or to a car as the car wheels pass from 
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 wary 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 
supported by the lever 9 of this unit. The one 
beam, in turn, will transmit the thrust directly 
to the aSSociated ever 9 through engagement of 
the beam at the inner end of the jaw 4b With 
the head of the aSSociated adjusting Screw, and 
the other beam Will tranSnit the thrust to said 
one bean 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 (see Fig. 12). When a 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 the beam which is Op 
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6 
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 bean 
to which the braking shoe which the wheel is en 
gaging is attached, and from this beam to the 
lever 9 of the same operating unit which jointly 
supports this beam which is opposite the wheel. 
When the braking bar Al 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 fiat surface upon which the beans rest, 
but a small amount of force may be transmitted 
to each beam through the aSSociated adjusting 
bolt 67 engaging the associated jaw Ab 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 
previously described clearance between the ends 
of the nuts 3 and the underSide of the associ 
ated levers 9 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 to 
compensate for brake shoe wear, this may be 
conveniently done by loosening the lock nuts 69a 
and turning the adjusting bolts in the proper di 
rections, thus causing the beams to slide on the 
fiat upper Surfaces 9 upon which the beams rest. 
After this adjustment has been completed, the 
nut 69 may again be tightened and the brak 
ing bar Will be securely held in its adjusted po 
sition. 

It should still further be pointed out that, when 
the braking bar is in its braking position and a 
car wheel is about to pass from a given beam 
Section to the bean section next in advance, the 
entering end of the bean section next in advange 
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 Sane annount 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 bea; in Section to the next, a 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 chief 
difference between this breaking bar and the 
biraking bar A is that the beam sections 42 
of this braking bar are rolled instead of cast, thus 
Inaking it necessary to utilize joint bars 5 at 
the junctions of the brake bearns to facilitate 
fastening the beans to the levers 8 of the operat 
ing units in the desired in annei, and to perform 
the functions which are perforined by the tongues 

times without simultaneously operating 
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4a and Ab which are cast integrally With the cast 
steel beam 31. As best seen in Fig. 12, each joint 
bar is provided with a tongue 25, which extends 
into the channel of the one contiguous beain and 
is securely boited to this beam by means of a bolt 
3 so that this beam and joint, bar are, in effect, 

a rigid unit. Each joint bar is also provided With 
a tongue Sb which extends into the channel of 
the other contiguous beam and cooperates With 
this beam in the same manner that the tongues 
4a on the brake beams $1 of the braking bar A. 
extend into the channel of the contiguous bean 
E1 and cooperate with the contiguous beain. Each 
joint, bar is further provided with a jaW 5 
which cooperates with an adjusting bolt 6: Se 
cured to the associated lever 8, and With a Verti 
cal hole iid which cooperates with a hald-down 
bolt 2. The jaws on the two end beains are 
formed by means of two hook-shaped rheinbers 
gi and #8 (see Fig. 18), having extended threaded 
Shanks : 7a and 83 which project through holes 
provided in the side of the beam and carry on 
their inner ends lock washers b and 8 and 
nuts 79a and 9b. These jaws cooperate with ad 
justing bolts in the same manner that the other 
jaws cooperate With adjusting bol{S. 
The brake shoes 52 of the braking bar A are 

similar to the brake shoes 33 of the braking bar 
All but are turned end for eid. . 
The operation of the braking bar AP when a 

car is passing thirough the retarder, and the nan 
ner of adjusting this braking bar for brake shoe 
Wear is the same as the operation and mather 
of adjusting the braking bar A, and Will be 
inderstood froin the foregoing without further 
description. . . . . 
Under some conditions, two ca: retarderS Sini 

lar to that jist described are joined together in 
such mainer that the operating units of either 
retarder may at tines be operated Simultaneously 
With those of the other retaider, and at otiae, 

those of 
the other retarder, and when this is done, it is 
desirable that the centrally located brake bears 
which are operated at one eid by an operating 
Unit of the One retarder and at the other and by 
the next adjacent operating unit of the Ciner 
retarder, should be free to inove independently of 
the a, djaceit, beans Without causing shock to the 
car wheels or the retarder as the Wheels nove 
past the ends of the centrally located beans. To 
accomplish the desired operation, the brake shoes 
in the vicinity of the centrally located bean are 
preferably arranged in the nanner showin in Fig. 
;3 from which it will be seen that a brake shoe 
section 51 or 52 of standard length is secured to 
the centrally located beams 1 or 82 in such man 
ner that one end of e2Ch shoe extends past, the 
one end of the associated bear a short distance, 
and that two short shoe sections similar to those 
shown next to the flared end Sections in Fig. 
are Secured to the adjacent beams So that Gre 
end of each short shoe section abuts each end 
of the standard Shoe Section Which is attached to 
the centrally located bean. 
With the brake shoes arranged in the nanner 

just described, when the braking bars have been 
noved to their braking positioS, 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 locatad brake bean Al at its 
right-hand end Will be retracted by the engage 
nent of the adjusting bolt 6 with the associated 
jaw &b, and the shoe section 51 of standard length 
Which is attached to this centially located bean 
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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 flange of this right-hand bean, and 
Will retract the left-haind end of this last inen 
tioned beam, thus causing the shoe sections which 
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are attaghed to thi:; last mentioned beam to be 
retracted. The right-hand end of the beam to 
the left gf the centrally located beam 41 Will be 
retracted in the same manner that the right 
hand end of the centrally located beam is re 
tracted, and will case the short shoe section 51 
which is attached to this ea.m. 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 bean. If the short 
Shoe sectioin which is attached to the beam to the 
left of the centrally located beam should break 
at the joint between the adjacent beains, the 
outer side of the tongue a on the left-hand bean 
will engage the oriter flange of the centrally lo 
cated beam, and will thus retract the left-hand 
end of the centrally located bean. This will not 
give as Smooth an alignment of the brake shoes 
as 'esilts when the brake shoes are intact, but 
Wii give a sufficiently smooth align:linent, to pre 
vent, damage to the retarder or to a car as the 
car Wheel moves past the junction of the beans. 
A similar agtion will take pla?ce if the shoe sec 
tion 51 which is attached to the centrally located 
beam A1 should break at the joint, between this 
beam and the beam to the right of this beam. 
When a car. Wheel is moving through the re 

tarder in the direction of the tongues 48, the 
brake shoe section 51 which is attached to the 
brake beam in advance of the beam which is 
opposite the car wheel will be both raised and 
pushed back before the car wheel reaches the ad 
wanced shoe section by the engagement of the 
overlapping end of the shoe section attached to 
the beam which is opposite the car wheel with 
the inner flange of the advance beam 41, and 
thus a smooth alignment of the shoe sections 5. 
will be obtained. If the overlapping end of a 
shoe section 51 should break off, the advance 
beam 41 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 4 
on the beam which is opposite the car wheel 
With the outer flange on the advance beam. The 
alignment of brake shoes thus obtained will not 
be as good as in the first mentioned instance, but 
will he good enough to prevent damage. 
When a car wheel is moving through the re 

tarder in a, direction opposite to the direction 
of the tongues Aa, 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 
fiange of the beatin which is opposite the car 
wheel With the iiier surface of the tongue 4 
on the advance bean. The advance beam under 
these conditions will be raised by the engage 
ne:ht 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 
bean should break off, the advance beam will 
then he pushed back in the same manner as be 
fore, but 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 
on the advance bean. This again will not pro 
vide as Smooth an alignment as When the brake 
shoes are intact, but will give an alignment of 
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the shoes which is sufficiently Smooth to prevent 
damage. 
The nanner in which the brake beams 42 and 

a SSociated shoes 52 are retracted when the re 
tarder is being opened, and the manner in which 
the brake beams A2 and the associated brake 
shoes 5 are raised and pushed back prior to the 
paSSage of a, car wheel from one beam section 
to the next will be obvious 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 A2 are similar to those at the oppo 
Site ends of the braking bar A1. 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 used on both braking bars 
A 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 i5b of each joint bar which 
is a SSociated with, or is adjacent to, the cen 
trally located beam may, if desired, be fastened 
to the associated brake beam & by means of a 
hold-up bolt 89 (see Figs. 20 and 21) which ex 
tends downwardly through a hole 8 provided 
in the tongue, and through an aligned hole 82 
provided in the associated beam, and which car 
lies at its lower end a sleeve 83, a lock washer 
64 and a nut 85. The sleeve 83 extends with 
clearance through the hole 82, and is provided 
With a flange 83a at its lower end. The parts 
are So piroportioned 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 39 is to 
prevent relative longitudinal displacement of the 
brake beans, 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 
Inay 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 2 and 2b, 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 81 having rounded upper surfaces 86a 
and 87a. These lugs are disposed directly be 
low the associated brake beams A1 and A2 and 
are of such lengths that if a car becomes de 
railed and rides up onto either one of the beams 
All or A, the lugs will limit, the defection of the 
beams to an annount Which is insufficient to cause 
damage to the beams, 
As shown in Figs. 9 and 10, the end rail Sup 

ports 2d are provided with upstanding lugs 83 
and 89 similar to the lugs 86 and 8 on the in 
termediate beams, which lugs are provided for the 
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3. 
same purpose that the lugs 86 and 85 are pro 
Wided on the intermediate supportS. 
Although I have herein ShoWin and described 

Only one form of railway braking apparatusen 
3Gdying my invention, it is understood that Wa 
ricus changeS and modifications may be made 

€reira. Within the Scope of the appended claims 
Without departing from the Spirit and scope of 
iy i VSition. 
Ea.Ving thus described my invention, what I 

Clain is: 
1. Railway baking apparatus comprising two 

braking bai's iocated. On opposite sides of a track 
i’ai, two pivoted levers for supporting said brak 
ing 8,2'S, a link pivotally connected at one end 
With One of Said levers, a motor device operatively 
CO: Elected With said link and With the remaining 
lever for at tires Operating said levers, and means 
i'eSponsive 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 hars located on opposite sides of a track 
rail, Wi) iVoted evers for Supporting said brak 
ing ba2S, 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 tiines operating said evers, and means 
'eSpéoasive to Opeiation of Said notor device for 
i'Otatizig tile toggle formed by said lever and Said 
notor device to different positions. 

3. RaiiWay braking apparatus comprising two 
"aking kai's located on opposite sides of a track 

rail, two pivoted evers for Supporting said brak 
ing bai'S, a link pivotally connected at one end 
With O(ne of Said levers, a motor device operative 
ly. Connected With said link and with the remain 
ig ever for at times operating said levers, and 
Ca.I. Bears controlled by Said notor device for 
rotating Said link about its pivotal connection with 
Said one lever to different positions. 

4. Railway, braking apparatus comprising two 
bi'aking bars located on opposite sides of a track 
rail, WO pivoted levers for supporting said brak 
ing bars, a link pivotally connected at one end 
With One of Said levers, a, notor device operative 
ly COInnected With Said link and with the remain 
ing lever for at times operating said levers, a 
roller attached to said motor device, and cam 
In earns OI. Said lever cooperating with said roller 
foir rotating the toggle formed by said lever and 
Said Inotor device to different positions in re 
S;23 Se to Operation of said notor device. 

5. Railway braking apparatus comprising two 
raking bai's located on Opposite sides of a track 

rail, two pivoted levers for supporting said brak 
ing bars, a, ink pivotally connected at one end 
With cine of Said levers, a fiuid pressure motor 
laying its cylinder operatively connected with the 
regaining lever and its piston operatively con 
I26Cted 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 
to different positions in response to operation of 
Said pistor. 

6. Railway braking apparatus comprising two 
braking bars located on opposite sides of a track 
Tail and adapted to be noved toward and away 
tion the rail into braking and non-braking posi 
tions, tWO levers one for Supporting each Of Said 
h:'aking bars, Said levers being pivotally mounted 
for rotation about a common axis in such man 
133r that said biaking bai's are biased by gravity 
to their non-braking positions, a link pivotally 
Coniaected 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 
COInžected With said ink, and neaS on said ink 
Cooperating With neans on said - notor to rotate 
the toggle formed by said notor and Said link to 
different positions, the parts being so propor 
tioned that when said pistor occupies its 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 fron its re 
tracted to its projected position said toggle will 
be moved to and stopped in a position just past its 
dead Center position. 

7. RaiiWay 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-brakingpo 
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 noin-braking positions, a link pivotally 
COInnected 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 rileans on Said notor to rotate 
the toggle formed by Said notor and said link to 
different positions, the parts being so propor 
iiO:led that when said piston occupies its retracted 
position said toggle Will occupy 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 position 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 occupy their 
non-braking positions 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 positions, a link 
pivotally connected with one lever, a fluid pres 
Sure Inotor having its cylinder pivotally con 
nected 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 
inotor 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 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 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 oppositesides 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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2,089,823 
by gravity to their non-braking positions, a 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 to 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 toggie 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. 

10. 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 

5 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 co 
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 to 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 its projected position. 

12. 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 cooperat 
ing with means on said notor 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 

9 
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 its 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 to 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 
linotor 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 
beam to an adjusted position with respect to the 
Operating mechanism of the car retarder. 

15. 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 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 
atting 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. 

16. Railway braking apparatus comprising a 
plurality of operating units disposed at intervais 
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 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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end inclined upwardly and extending away from 
said rail opposite said first lever and having its 
other endinclined down Wardly and extending 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 adja 
cent said rail with a flat upper surface, a 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 
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 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 beans. 

17. 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 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 
atting 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 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 and spanning the junction between adja 
cent beams. 

18. Railway braking apparatus comprising a 
plurality of operating units disposed at intervais 
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 
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 
atting 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 
Surface, 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 op 
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 disposed in said jaw and its shank 
Screwed through the tapped hole in the associat 
ed lug, a lock nut on each bolt, 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 nut 
Screwed onto the lever end of each bolt, each 
said T-shaped nut being a square shank por 
tion which extends through the associated slot 
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 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 and having its free end in 
clined 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 ever 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 notor 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 beams disposed 
on each side of said track rail and each having 
its opposite ends resting on the fat 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 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 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 
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 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 
ly 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 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 fron the sides of 
the slot. 

20. Railway braking apparatus comprising a 
plurality of operating units disposed at intervais 
along a track rail, each said operating unit com 
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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 extends 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 hole 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 down Ward de 
fiection of said braking bar caused by a derailed 
car to an amount which is insufficient to damage 
the braking bar. 

11. 
23. In combination, a track rail supported at 

intervals by a plurality of pairs of rail Supports 
disposed on adjacent ties at spaced intervals 
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 lugs 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 corn 
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 fuid 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 a Way 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 toward 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, a 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 a 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 fiat 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 beans, 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 

5 vers and that noVenent of the levers Will move 
the beans to Ward and away from the rail into 
braking and non-braking positions. 

27. Railway braking apparatus comprising a 
plurality of operating units disposed at intervals 

10 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 

15 said track rail and each having its opposite ends 
resting on the fiat 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 

20 the next adjacent beam, brake shoes attached 
to Said brake bearins, 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 

25 and that in Owenent of the leVer's Will move the 
beams toward and away from the rail into braking 
and non-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. 

30 28. In combination, two pivoted brake control 
ling levers, a link pivotally connected with one 
lever, a notor device operatively connected with 
Said link and With the remaining lever in Such 
manner that said link and said notor device for in 

35 a toggle, and means responsive to operation of 
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said motor device for rotating the toggle 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 notor de 
Vice and cooperating 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 notor 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 notor device, 
and can 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 
Connected With One member, a motor device 
operatively connected with said link and with said 
other member in Such manner that said link and 
Said notor device form a toggle, and means re 
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. 

HEREBERT. BONE. 
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