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This invention relates to brake control means, 
principally intended for the control of the brakes 
On trains and traction vehicles designed for high 
speed Service. 
When trains and traction vehicles are operated 

at relatively high speeds, it is necessary to apply 
high retarding forces in order to bring the vehicle 
Or train to a stop in a reasonably short time. 
When such high retarding forces are appiled 
there is considerable danger of the wheels slid 
ing as the Speed of the train or vehicle diminishes 
and the coefficient of friction between braking 
parts increases. Wheel sliding is objectionable 
because the retarding force produced by sliding 
Wheels is less and becauSe uneven Wear is caused 
on the wheels. 

It has heretofore been proposed to control the 
retarding forces applied to a vehicle or train by 
controlling the rate of retardation produced by 
an application of the brakes, through employ 
ment of a retardation controller. If the track 
conditions on a railway System were always the 
same and uniform on a given track line, then the 
retardation controller could be set to SO control 
the brakes as to produce the maximum rate of 
retardation permitted by the coefficient of adhe 
sion between vehicle wheels and track rails. This 
Would then permit the vehicle or train to be 
brought. to a stop in the shortest possible time, 
With the danger of wheel sliding greatly mini 
mized. 
As a practical matter however, rail conditions 

vary over wide limits, due partly to weather con 
ditions and partly to conditions of the rails and 
vehicle wheels, so that it is rarely possible to 
preset the retardation controller to meet the vary 
ing conditions encountered. Further, it is most 
generally impracticable to manually adjust the 
setting of the retardation controller when run 
ning to meet the varying track conditions, so that 
the retardation controller is usually adjusted to 
control the application of the brakes according to 
average track conditions. With Such a setting it 
Will be obvious that for poor rail conditions there 
may result considerable sliding of the wheels, 
whereas for good rail conditions stops will not be 
made in the shortest possible time. 
The maximum retarding force which may be 

applied to a vehicle wheel is limited by the coeffi 
cient of adhesion between the Wheel and track 
rail. In general, this maximum retarding force 
is equivalent to the product of the coefficient of 
adhesion and the force with which the Wheel 
presses on the rail. The braking of a vehicle is 
therefore said to be limited by the adhesion be 

(C. 303-24) 
tween wheels and rails. 
Sion' is used herein it is to be understood as re 
ferring to the coefficient of adhesion. 

ACCOrding to One feature of my invention, I 
propose to provide a brake control apparatus 
Which will SO control an application of the brakes 
as to bring a vehicle or train to a stop in the 
shortest possible distance permitted by the then 
existing rail conditions, without danger of wheel 
sliding. - 

According to another feature of my invention, 
I propose to provide means for determining the 
adhesion between the vehicle wheels and track 
rails for the then existing conditions, and for 
thereafter so controlling the application of the 
brakes as to utilize but not exceed this adhesion. 
A yet further object of my invention is to pro 

wide a retardation controller device for controlling 
the rate of retardation, and means for Setting the 
Iretardation controller device at the time the 
brakes are applied to limit the rate of retardation 
to the maximum permitted by the adhesion be 
tween wheels and rails, and to accomplish this 
setting of the retardation controller before the 
vehicle reaches the wheel slipping stage. 
A still further object of the invention is to pro 

wide means for determining the adhesion between 
the loading bearing vehicle Wheels and track rails, 
Which operates independently of the load bearing 
wheels, but which determines the true value of 
the actual adhesion between the load bearing 
wheels and track rails. 
A still further object of the invention is to pro 

vide means for automatically setting a retarda 
tion controller device according to the degree of 
fluid under pressure Supplied to effect an appli 
cation of the brakes upon failure of the means 
provided for setting the retardation controller ac 
cording to the adhesion between Wheels and rails. 
Yet further objects and advantages of the in 

vention will be apparent from the description 
which follows, which is illustrated in the attached 
drawings, wherein, 

Fig. 1 is a sechematic and somewhat diagram 
matic embodiment of one form which the inven 
tion may take. 

Fig. 2 is a top plan view of the brake valve 
device shown in Fig. 1. 

Fig. 3 is a partial diagrammatic view of the 
same brake Valve device. 

Fig. 4 is a view partly in elevation and partly 
in section of a portion of the adhesion measuring 
apparatus shown at the bottom of Fig. 1. 

Fig. 5 is a diagrammatic and sectional view of 

Where the term “adhe 
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2 
the retardation controller device shown to the 
right of Fig. 1. 

Referring now to Figure 1, I have shown a sim 
ple straight air brake equipment in which the 
supply of fluid under pressure to a brake cylinder 
0, for braking the vehicle, is manually controlled 

by a straight air brake valve device 2. For con 
trolling the degree of pressure in the brake cyl 
inder 0 in accordance with a desired rate of re 
tardation, I have provided a cut-off magnet valve 
device 4, a release magnet valve device 6 and 
a retardation controller device 8. 

For setting the retardation controller device 8 
to maintain the maximum possible rate of re 
tardation permitted by the adhesion between We 
hicle wheels and track rails, I have provided an 
adhesion measuring apparatus, designated in its 
entirety at 26, which operates in conjunction. With 
magnet valve device 22, a cut-Off magnet Valve 
device 24 and a quick pick-up, slow release relay 
26. 

In Order that the retardation Controller device 
f8 may be set in accordance With Operation of 
the brake valve device 2 in Case the adhesion 
measuring apparatus should fail to function, I 
have provided a double check valve device 28. 

Considering now these devices more in detail, 
the straight air brake valve device 2 may be of 
the rotary type having a rotary valve 30 disposed 
in a chamber 32 and adapted. When in release po 
sition, as shown in Fig. 1, to connect pipe and 
passage 34 leading to the brake cylinder i0, with 
an exhaust port 36 leading to the atmosphere. 
In application position, as shown in Fig. 3, the 
rotary valve 30 is adapted to connect the pipe and 
passage 34 leading to the brake cylinder with the 
chamber 32, which is in constant communica 
tion with a pipe and passage 38 leading to a 
Source of fluid under pressure, as a reservoir 40. 
The rotary valve 30 is adapted to be actuated 

by movement of a handle 42, which may be con 
nected to the rotary valve in the manner Com 
monly employed in such valves. When the han 
dle 42 is moved initially toward application po 
sition, a contact 44 secured thereto and insulated 
therefrom engages a stationary contact 46 Se 
cured to and insulated from a stationary part 
of the brake valve device, for a purpose which 
will appear presently. 
The cut-off magnet valve device 4 is disposed 

in the communication between the brake Valve 
device 2 and the brake cylinder 9, and is pro 
vided with a valve 48, which is urged toward un 
seated position by a spring 50 and toward Seated 
position by action of an electromagnet in the up 
per part of the valve device casing, which when 
energized actuates the valve 48 downwardly. 
When the valve 48 is in unseated position, fluid 

under pressure may be supplied to the brake cyl 
inder to by operation of the brake valve device 
12, and when the valve 48 is in seated position 
this supply is cut off. 
The release magnet valve device 6 is adapted 

to release fluid pressure from the brake cylinder 
0. This valve device is provided with a valve 52, 

which is urged toward seated position by a Spring 
54 and to unseated position by action of an elec 
tromagnet in the upper part of the valve device 
casing, which when energized actuates the valve 
52 downwardly. 
When the valve 52 is in unseated position, fluid 

pressure in the brake cylinder O is released to 
the atmosphere, past the unseated valve 52, and 
through port 56. When the valve 52 is in seated 
position, this communication is cut off. 

2,035,086 
Operation of the magnet valve devices 4 and 

6 is controlled by the retardation controller de 
vice 8. This device is provided with a movable 
contact 58 connected to a convenient source of 
Current Supply by conductor 60, a resilient Sta 
tionary contact 62 Connected to the electromag 
net in the cut-off magnet valve device 4 by con 
ductor 64, and a resilient stationary contact 66 
connected to the electromagnet in the release 
magnet valve device 6 by conductor 68. 
The movable contact 58 is carried by and in 

sulated from a pendulum 70, which is pivotally 
supported at 72. The stationary contacts are 
supported from an insulating member 7, as 
ShOWn. 
The retardation controller device is positioned 

on the vehicle so that when the vehicle is deceler 
atting, the pendulum 9 moves to the left under 
the resulting force of inertia. Movement of the 
pendulum 70 to the right or left is opposed first 
by a light spring 14, for short movements, and 
then by a heavy spring 76, for greater move 
ments. 
Each spring 14 acts upon a plunger 78 carried in 

a sleeve member 89. The right sleeve member 
s) is provided with an adjusting nut 82, for ad 
justing the tension on the right hand Spring 14, 
and also an adjusting member 84, provided with 
a lock nut 88, for adjusting movement of the 
plunger 70 with respect to the sleeve member 80. 
The left hand sleeve member 80 carries a slidable 
plunger 98 for adjusting tension of the left hand 
light spring 4, as will appear more fully pres 
ently. 
Each sleeve member 80 is urged toward the 

pendulum 70 by action of a heavy Spring i8, the 
tension of which is regulated by a member 7, 
so that when the associated light Spring it is 
compressed sufficiently for the collar or flange 88 
on the plunger 8 to engage the adjusting mem 
ber 34, further movement of the plunger 78 is 
resisted by the heavy Spring 6. 
Since the movement of the pendulum 0 is pro 

portional to the force of inertia acting upon the 
pendulum, and since the force of inertia is pro 
portional to the rate of speed change, it will be 
apparent that one rate of speed change will cause 
the pendulum to move fair enough to conpreSS 
the light spring 74, while another rate of Speed 
change will be required to compress the heavy 
spring a 6. The stationary contact 62 is Spaced 
from the movable contact 58 a distance such that 
when the light spring 74 has been compressed to 
the point where the flange 88 engages the ad 
justable member 84, the movable contact 58 will 5 
have engaged the stationary contact 62. The Sta 
tionary contact 66 is spaced such that when the 
eavy spring 5 has been compressed a prede 

termined distance, the movable contact 58 engages 
this stationary contact. 
In order that the tension on the left hand 

light spring 4 may be adjusted to provide for 
different rates of retardation at Which the mov 
able contact 58 engages the stationary contact 62, 
the adjusting nut 82 on the left has been replaced 
by the plunger 99, which, as before stated, is 
slidable in the left hand adjusting member 84. 
The plunger 93 is adapted to be actuated by a 
diphragm member 92, which is Secured to the 
casing of the retairdation controller device in 
such a manner as to provide a chamber 94 to one 
side thereof, to which fluid under pressure may 
be supplied by way of pipe 96. 
The magnet valve device 22 is provided for 

effecting a supply of fluid under pressure to the 
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2,035,086 
chamber 94 in the retardationi controller device, 
and to the adhesion measuring apparatus 20, as 
will hereinafter more fully appear. The magnet 
valve device 22 is provided with a Supply valve 
98 and a release valve 08, which are urged to 
ward seated and unseated positions, respectively, 
by a spring 92, and to Ward unseated and Seated 
positions, respectively, by action of an electro 
magnet in the upper part of the Valve device 
casing, which When energized actuates both 
valves down Wardly. 
When the Supply valve 98 is unseated and the 

release valve le seated, fluid under pressure is 
Supplied to pipe 4 leading to both the retarda 

5 tion controller device and the adhesion meas 
uring apparatus, and when the Supply valve 98 
is seated and the release valve unseated, fluid 
pressure in pipe 4 is released to the atmosphere 
by Way of port 3. 

: The cut-off magnet valve device 24 is disposed 
between the magnet Valve device 22 and the re 
tardation controller device 8, for the purpose of 
cutting off the Supply of fluid to the chamber 94 
and trapping a predetermined pressure therein, 
as will hereinafter more fully appear. This valve 
device is provided with a valve 8, which is urged 
toward unseated position by a Spring (), and 
toward seated position by action of an electro 
magnet 2, which when energized attracts there 

30 toward an armature A secured to a plunger f5, 
which engages the stem of the valve 98 to actuate 
the valve downwardly. 
When the valve 8 is in unseated position 

fluid may flow to the chamber 96, and when the 
valve is in seated position this flow is cut off 
and the pressure supplied to the chamber 94 is 
trapped therein. 
Operation of the magnet valve device 24 is 

adapted to also operate a Switch device associated 
... therewith having a movable contact 6 and sta 
tionary contacts 8 and 2. The movable con 
tact f6 is Secured to and insulated from the 
plunger 5. When the electromagnet 2 is 
deenergized, the movable contact 6 is in its up 
permost position and in engagement with the 
stationary contact 8, and when the electro 
magnet is energized, the movable contact f6 is 
actuated downWardly to disengage Stationary con 
tact 8 and to engage stationary contact. 20. 

5) The purpose of the Operation of these contacts 
Will appear presently. 
The double check valve device 28 is disposed 

between the magnet valve device 24 and the re 
tardation controller device, and is provided with 
a movable valve 22 disposed in a chamber 24. 
One end of the chamber 24 is connected by a 
pipe 26 to the cut-off magnet valve device 24, 
and the other end of the chamber 24 is connected 
by pipes 28 and 34 to the straight air brake valve 
device 2. The chamber f24 is also connected 
by the ports and passages shown therein to the 
pipe 96 leading to the chamber 94 in the retarda 
tion controller device. 
When the pressure supplied to the chamber 
24 to the left of the valve 22 exceeds that to 

the right, the Valve is forced to the right in Seal 
ing engagement with the gasket 30. When the 
pressure to the right of the Valve 22 exceeds 
that to the left, the valve is forced to the left in 
Sealing engagement with the gasket 3. From 
the arrangement of ports and paSSages shown, it 
will be obvious that the flow of fluid to the chann 
ber 94 in the retardation controller device can 
only be from the supply which predominates in 
preSSure. 

3. 
The adhesion measuring apparatus 20 controls 

operation of the magnet Valve device 24 and the 
relay 26, so as to trap in the chamber 94 of the 
retardation controller device a pressure in ac 
cordance with the value of the adhesion between 
the Vehicle Wheels and track rails. This appara 
tus is embodied in a housing or casing 32 which 
has rotatably associated thereWith a measuring 
wheel 34 and a free rolling wheel 36. 
The housing 32 is urged downwardly, and the 

wheels 34 and 36 are pressed into engagement 
with the track rail 38, by Springs 40 disposed 
between a spring cage f2 integral With the hous 
ing 32 and guiding members 44 integral with 
the vehicle frane. The Wheels 3 and 36 are 
therefore pressed into engagement With the track 
rail in accordance with the tension on the Springs 
4. These wheels are not intended to carry 
any part of the vehicle load, but are sufficiently 
loaded so as to engage with the track rails with 
sufficient force to provide for measuring the 
braking force which will just produce sliding of 
the braked wheel. The determination of this 
braking force is a measure of the adhesion be 
tWeen the braked Wheel and the track rail, and is a 
true measure of that between the loaded vehicle 
Wheels and rails. 

Each of the wheels is rotatably disposed on an 
end portion of the housing 32 through roller 
bearings 46. Secured to the measuring wheel 
34 is an automobile type of brake drum 48, and 
disposed therein is an internal expanding type 
set of brake shoes 50 provided with brake lining 
52. The brake shoes 5 are adapted to be actu 

ated into frictional engagement with the brake 
drum 48 when fluid under pressure is Supplied 
to an automobile type brake cylinder 54. This 
cylinder is provided With a flexible diaphragm 
56, which is adapted to actuate a piston and rod 
58 when fluid under pressure is supplied to one 

side of the diaphragm. The piston and rod 58 
may actuate a suitable mechanism to cause out 
ward movement of the brake shoes 56, in ac 
cordance with common practice in the design of 
automotive types of brakes. Fluid under pres 
Sure to operate the brake cylinder 54 may be 
Supplied through pipe 60. 
The brake lining 52 is preferably of the type 

which for a given braking force produces Sub 
stantially the same retarding force on the men 
ber being braked for all speeds, that is, the co 
efficient of friction between the brake lining and 
brake drum is practically constant for all speeds. 
The measuring wheel 34 has rigidly Secured 

thereto, as by keys 2, one end of a shaft 66. 
The other and free end of the shaft is disposed in 
ball bearings 64 mounted in the housing 32. 
Secured to the free end of the shaft 68, adjacent 
the ball bearings S4, is a flange or disc 67 hav 
ing secured to the periphery thereof an insulating 
annulus 68, of hard rubber, bakelite, or the like. 
Disposed in Spaced relation on the periphery of 
the insulating annulus 68 are four contact seg 
ments of equal length. These segments may 
be of copper, braSS, Or Similar material. 
Arranged circumferentially of the insulating 

annulus 68, and Spaced apart by predetermined 
distances, are three brushes 2, 4 and 76. 
The brushes may be of Carbon Or Similar na 
terial and are pressed into engagement With the 
annulus 68 by electrically conducting Spring 
members f& Secured to insulating brackets 8 
carrying the brushes. The brushes 72, 74 and 
f76 are adapted to be intermittently connected by 

10 

15 

20 

25 

30 

3 5 

40 

45 

50 

55 

60 

65 

0. 

75 



4. 2,035,086 
the contact segments fi O, in a manner to be more 
fully described hereinafter. 
The insulating brackets 80 are carried by a 

spider member 82 secured to a shaft 84, which, 
5 similar to the aforementioned shaft 66, is rigid 

ly secured at one end to the free rolling wheel 
36, as by keys 62, and rotatably disposed in 
the housing 32 on ball bearings 64 at the other 
end. 

10. In order to provide external electrical connec 
tions between the brushes 72, 74 and 76 and 
other of the devices heretofore described, there 
are secured to and insulated from the Spider 
member 82 three slip rings 86, 88 and 90. 

l5 Pressed into engagement with each of these slip 
rings is a brush assembly 92, the three brush 
assemblies for the three rings being supported 
in an insulating bracket 94 carried by the hous 
ing 32. 

20 As is diagrammatically indicated in Fig. 4, the 
slip ring 8S is connected to the brush 74, the 
slip ring 88 is connected to the brush 16, and 
the slip ring 90 is connected to the brush 2. 
The purpose of this arrangement of contacts and 

25 brushes will appear shortly. 
The operation of this embodiment of my in 

vention is as follows: When the vehicle or train 
is running, the handle 42 of the brake valve de 
vice 2 is maintained in release position, and if 

80 the speed of the train or vehicle is substantially 
constant, the pendulum 70 of the retardation 
controller device f8 will be in its central or neul 
tral position, so that the electromagnets in the 
magnet valve devices 4 and 6 Will be deener 

35 gized. The brake cylinder 9 will therefore be 
connected to the atmosphere, through the brake 
valve device 2 and the pipe and passages indi 
cated in Fig. 1, and the brakes will thus be held 
released. The two wheels 34 and 36 Will be 

40 rolling at the same, or substantially the Same, 
Speed. 

If now it is desired to effect an application of 
the brakes to bring the vehicle or train to a stop 
in the shortest possible time, the handle 42 of the 
brake valve device is moved to application posi 
tion where it is left. When the handle is initially 
moved, contact 44 is brought into engagement 
with contact 46, whereupon current is Supplied 
from a suitable source to the electromagnet in 
the magnet valve device 22, by way of conductor 
96, contacts i4 and 46, conductors 98 and 280, 
contacts 6 and 8, and resistance 202, the re 
turn to the source of current Supply being through 

5 conductor 24. O 
The electromagnet in the magnet Valve device 

22 is thus energized to cause seating of the re 
lease valve 3) and unseating of the Supply valve 
98. Fluid under pressure then flows from the 
reservoir 80 past the unseated supply valve 98 
to pipe 04, where it branches, one branch lead 
ing to the automotive brake cylinder 54 by way 
of pipe 88, and the other branch leading to the 
chamber 94 in the retardation controller device, 

65 past the unseated valve 8 in the magnet valve 
device 24, through pipe 26, the double check 
valve device 28, in which the valve 22 is forced 
to its extreme right hand position, and pipe 96. 
When the handle 42 of the brake valve device 

70 reaches application position, fluid under pressure 
also flows from the reservoir 48 to the brake 
cylinder 3, by Way of pipe and passage 38, chann 
ber 32, pipe and passage 34, past the unseated 
valve 48 in the magnet valve device 4, and 

75 through pipe 206. Fluid also flows to the right 

45 

50 

of the check valve 22, but the pressure to the left 
of the check Valve predominates and the check 
Valve remains to the right. The brake on the 
measuring wheel 34 is thus applied ahead of the 
brakes on the vehicle or train. Although repre- 5, 
Sented by a single brake cylinder 9, the train or 
vehicle brakes Will be understood to include as 
many Such similar brake cylinders as desired. 
Now the brake on the measuring wheel 34 is 

designed So that When applied in the manner just 10: 
described, the degree of application will be such 
that sliding of the measuring wheel will always 
be caused, and before the Supply of fluid to the 
brake cylinder 0 (or a multiplicity of the brake 
cylinders) can cause the Wheels of the vehicle or 15 
train to Slide. 

Before the brakes are applied the two Wheels 
34 and 35 will be rotating at Substantially the 
same speed, and the brushes 2, 4 and 26 will 
maintain a relatively fixed relation with respect 20 
to the contacts ... Should there exist a slight 
difference in the Speed of these two wheels, such 
as might be caused by slight differences in di 
ameter, or when rounding a curve, then the 
brushes will rotate with respect to the contacts 25 

), but, as will be explained hereinafter, this 
difference in speed will not affect the setting of 
the retairdation controller device. 
When the measuring wheel 34 is braked, how 

ever, the difference in speed of rotation of the 30 
tWO Wheels Will become appreciable, so that the 
contacts will rotate under the brushes. As 
Sunning for the sake of illustration that the 
contacts are relatively rotating in a clockwise 
direction with respect to the brushes, then when 35 
One end of a contact G is just engaging the 
brush 4 the other end is still in engagement 
with the brush 2. These two brushes will then 
be connected. Connection between these two 
brushes establishes a circuit to an upper or pick-40 
up coil 24) of the relay 25 from the source of cur 
rent Supply, by Way of conductor f 96, contacts 44 
and 46 on the brake valve device 2, conductors 
f98 and 200, a brush assembly is 2, slip ring 86, 
brush T4, one of the contact Segments 0, brush 45 

2, slip ring 99, a brush assembly 92, con 
ductor 2F2, and resistance 24, the return path 
to the source of current supply being by way 
of conductor 2i. Since the relay 26 is of the 
quick pick-up type, its contacts 238 will be quick- 50 
ly closed. 
As the contact AES connecting brushes 72 

and is passes out from under brush 72 this 
circuit will be interrupted, but due to the slow 
release characteristic of the relay it will hold 55 
its contacts 28 closed until this sane contact 
segment file has connected brushes 4 and 76, 
which takes place after the first circuit has been 
interrupted due to the Spacing between the con 
tact SegmentS. When this latter connection is 60 
made, a holding circuit to a holding coil 220 on 
the relay 26 will be established, which begin 
ning from the brush A4, which as before de 
Scribed is connected to the source of current sup 
ply, includes brush 6, slip ring 88, a brush 65 
assembly 92, conductor 222, and contacts 28, 
the return circuit to the source of current sup 
ply being by Way of the aforementioned con 
‘ductor 26. The relay 28 will therefore hold its 
contacts 88 closed. 70 
The closing of contacts 2:8 also completes a 

circuit from the source of current supply to the 
electromagnet 2 in the cut-off magnet valve 
device 24, the circuit thereto including that just 
previously described to the holding coil 220, and 75. 
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2,035,086 
in addition including conductor 224 and resist 
ance 226. The electromagnet 2 is thus ener 
gized to cause seating of the valve 8 and to 
cause movable contact 6 to disengage from 
Stationary contact 8 and to engage stationary 
contact 2. 

Seating of the valve G8 cuts off the supply of 
fluid under pressure to the chamber 94 in the 
retardation controller device, thus trapping the 
pressure at this time compressing the left hand 
light spring 78. The pressure trapped in cham 
ber 94 corresponds to that which will just pro 
duce slipping of the measuring Wheel. 34. The 
retardation controller may be so designed that 
the setting caused by the trapped pressure in 
chamber 94 corresponds to a rate of retardation 
Which Will not quite cause slipping of the load 
bearing Vehicle or train wheels. 
Engagement of movable contact 6 with sta 

tionary contact 2) provides a holding circuit for 
the electromagnet 2, as will be obvious from 
the circuits ShoWn, and disengagement from sta 
tionary contact 8 causes deenergization of the 
electromagnet in the magnet valve device 22. 
The Supply of fluid under pressure to the auto 
motive brake cylinder 54 will then be cut off, and 
the pressure in this brake cylinder will be re 
leased to the atmosphere via the pipe and pas 
Sages heretofore described. 

Since the handle 42 of the brake valve device 
was left in application position, the flow of fluid 
to the brake cylinder G continues until the rate 
of retardation produced by application of the 
brakes has reached a value Where the force of 
inertia, acting on pendulum of the retarda 
tion controller overcomes the tension placed on 
the left hand light spring 4 and the pendulum 
has SWung far enough to the left for movable 
contact 58 to have engaged stationary contact 
62. When this takes place the electromagnet 
in the cut-off magnet Valve device 4 Will be 
energized from the source of current supply, by 
way of conductor 60, contacts 58 and 62, and 
conductor 64, the return path to the source being 
by way of conductor 225. The valve 48 in the 
magnet valve device 4 will then be seated to cut 
of the supply of fluid to the brake cylinder O. 
As the speed of the vehicle or train diminishes, 

the rate of retardation will increase due to the 
increase Of coefficient Of friction between the 
brake Shoes and Wheels, so that the pendulum 70 
Will SWing further to the left. When nowable 
contact 58 engages stationary contact 66, the 
electromagnet in the release magnet valve de 
vice 6 Will be energized from the source of cur 
rent Supply, by way of conductor 60, contacts 58 
and 65, and conductor 68, the return path to 
the source being by Way Of conductor 22. The 
magnet valve device 6 will therefore unseat the 
valve 52, whereupon fluid pressure in the brake 
cylinder O will be released to the atmosphere. 
As soon as Sufficient pressure has been released 

to cause the rate of retardation to reduce to the 
point where movable contact 58 disengages from 
stationary contact 66, the valve 52 will be seated, 
So that further release of pressure from the brake 
cylinder will be prevented. From what has been 
Said it will be quite obvious that as the rate of 
retardation varies, the pendulum Will Swing 
back and forth to either release fluid pressure 
from the brake cylinder, Or to readmit preSSure 
thereto, in accordance with the Setting of the 
retardation controller device. 

It will thus be seen that the adhesion measur 
ing apparatus 29 causes the left hand light Spring 

5 
4 in the retardation controller device to be com 

pressed and held compressed according to the 
fluid pressure which will just cause slipping of the 
measuring wheel 34, and that this takes place 
during the initial stage of an application of the 
brakes, and that the parts may be SO designed 
that the retardation controller device is set be 
fore the vehicle or train will have reached the 
late for which the retardation controller device 
has been set, So that the maximulin possible brak 
ing permitted by the adhesion between vehicle 
Wheels and track rails may be taken advantage of. 
As the train or vehicle approaches a stop, the 

rate of retardation may be diminished by moving 
the handle 42 to release position, whereupon con 
tact is disengages from contact 46, and the mag 
net Valve device 24 is deenergized. Fluid pres 
Sure is then relieased from the chamber 94 in the 
retardation controller device to the atmosphere, 
by way of the double check valve device 28, past 
the unseated Valve 8 in the magnet valve de 
Vice 24, past the unseated release valve 00 in 
the magnet valve device 22, and through port OS. 
The bringing of the train or Vehicle to a Smooth 
stop, and holding it at rest, may then be accom 
plished by manipulation of the brake valve handle 
42. 
AS before stated, if the difference in the speed 

Of the two wheels 3A and 36 is slight, the ap 
paratuS Will not function to effect a setting of 
the retardation controller device. When there 
is a slight differential of speed between the two 
Wheels, so that in rotating one of the segmental 
contacts bridges the two brushes 2 and 4 
to effect energization of the top or pick-up coil 
20 on the relay 26, then before that segmental 
COntact Will have Subsequently bridged brushes 

4 and 76, to effect a holding of the relay, the 
relay Will have been deenergized long enough to 
permit contacts 2 8 to open. It will therefore 
be apparent that the differential of Speed between 
the tWo Wheels must be great enough to rotate 
the contact segments fast enough to close 
the holding circuit to the relay 26 before the 
relay drops its movable contact. 
The resistances 202, 2 is and 26, connected in 

series with the magnet valve device 22, the relay 
26 and the magnet valve device 24, respectively, 
are provided to effect quick operation of these 
devices when initially energized, by reducing the 
time constant of the circuit due to the high in 
ductance of the Windings of these devices. This 
inSures that the retardation controller device will 
be preset before the vehicle or train wheels reach 
the Slipping stage. 

If when an application of the brakes is effected, 
the magnet valve device 22 is not energized, so 
that fluid under pressure is not supplied to the 
left end of the check valve chamber 24, then 
fluid under pressure flowing to the right end of 
chamber 24 from the brake valve device 2 will 
move the check valve 28 to its extreme left hand 
position. Fluid will then flow to the chamber 94 
in the retardation controller device in accordance 
With the Supply effected by Operation of the brake 
valve device. 2. If the brake valve handle 42 
is left in application position, this setting of the 
retardation controller will be the maximum pro 
vided for thereby. 
While I have described one form which my in 

vention may take, it will be apparent to those 
skilled in the art that many modifications and 
changes thereof may be made, and I do not Wish 
to be limited to the specific embodiment shown 
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6 
or otherwise than by the spirit and scope of the 
appended claims. 

Having now described my invention, what I 
claim as new and desire to Secure by Letters Pat 
ent, is: 

1. In a vehicle brake system, in combination, 
brake means for braking the vehicle, means for 
effecting an application of said brake means, an 
element adapted to engage a track rail, means 
for deterraining the adhesion between said ele 
ment and rail, and means for preventing the 
application of Said brake ineans from producing 
a braking effect exceeding that corresponding to 
the adhesicn determined between said element 
and rail. 

2. In a vehicle brake system, in combination, 
rake means for braking the vehicle, means for 

effecting an application of said brake means, an 
auxiliary Wheel adapted to roll on a track rail 
and being unaffected by the application of said 
brake means, means for determining the adhesion 
between said wheel and rail, and means for con 
trolling the application of said brake means in 
accordance With the adhesion between said wheel 
and rail. 

3. In a Vehicle brake system, in combination, 
a brake cylinder for producing a braking effect 
On load bearing wheels of the vehicle, an aux 
iliary non-load bearing wheel adapted to roll on 
a track rail, means for effecting a Supply of fluid 
under pressure to said brake cylinder, means for 
independently producing a braking effect on said 
Wheel to a degree sufficient to cause said. Wheel 
to side, means including a retardation controller 
device providing for variable settings thereof for 
controlling the supply of fluid under pressure to 
Said brake cylinder, and means for automatically 
effecting a Setting of said retardation controller 
device in accordance with the braking effect 
which produces sliding of said wheel. 

4. In a vehicle brake System, in combination, a 
brake cylinder for producing a braking effect on 
the load bearing wheels of the vehicle, an aux 
iliary wheel adapted to roll on a track rail, means 
for effecting a supply of fluid under pressure 
to Said brake cylinder, means including a re 
tardation controller device for controlling the 
Supply of fluid under pressure to said brake cyl 
inder, pressure actuated means for varying the 
setting of said retardation controller device, in 
dependent fluid pressure brake means for pro 
ducing a braking effect on said auxiliary Wheel, 
means for effecting a supply of fluid under pres 
Sure Simultaneously to said pressure actuated 
Ineans and to said independent fluid pressure 
brake means, and means rendered operable when 
Said auxiliary Wheel begins to slide to cut off the 
Supply of fluid to Said pressure actuated means. 

5. In a vehicle brake system, in combination, 
a brake cylinder for producing a braking effect 
On the load bearing wheels of the vehicle, an 
al:Xiliary non-load bearing wheel adapted to roll 
On a track rail, means for effecting a supply of 
fiulid under pressure to said brake cylinder, means 
including a retardation controller device for con 
trolling the supply of fluid under pressure to said 
brake cylinder, pressure actuated means for con 
trolling the Setting of said retardation controller 
device, fluid pressure brake means for producing 
a braking effect on Said auxiliary wheel, means 
for effecting a Supply of fluid under pressure to 
Said preSSure actuated means and to said fluid 
preSSure brake means to a degree sufficient to 
cause sliding of Said wheel, electrically operated 
means for Controlling the Supply of fluid to said 
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preSSure actuated means, and means rendered 
Operable When Said auxiliary wheel begins to slide 
for effecting operation of said electrically oper 
ated means to cut off the supply of fluid to said 
preSSure actuated means. 

6. In a Vehicle brake System, in combination, 
brake means for producing a braking effect on the 
load bearing Wheels of the vehicle, an auxiliary 
non-load bearing wheel adapted to roll on a 
track rail, means for effecting an application of 
Said brake means, means including a retardation 
controller device for controlling the application 
of Said brake means, regulating means for vary 
ing the Setting of said retardation controller de 
Vice, means for determining the adhesion between 
Said auxiliary wheel and track rail, and means 
for Operating Said regulating means in accord 
ance With the adhesion determined between said 
auxiliary Wheel and rail. 

7. In a vehicle brake system, in combination, 
a retardation controller device providing for dif 
ferent adjustments thereof, an element adapted 
to engage a track rail, means for determining the 
adhesion between said element and rail, and 
means for effecting an adjustment of Said re 
tardation controller device corresponding to the 
adhesion determined between said element and 
rail. 

8. In a brake control System, the combination 
With a retardation controller device providing for 
different settings thereof, of pressure actuated 
neans for varying the Setting of said retardation 
Controller device, a. Wheel adapted to roll On a 
track rail, fluid pressure brake means associated 
With Said wheel and adapted to produce a brak 
ing effect thereon, means for effecting a supply 
Of fluid under pressure to said pressure actuated 
meanS and to Said fluid pressure brake means to 
a degree Sufficient to cause sliding of said wheel, 
electrically operated means for cutting off the 
Supply of fluid to said pressure actuated means 
and for retaining the pressure of Said fluid in said 
means, and means rendered Operable when said 
Wheel commences to slide for effecting operation 
of Said electrically operated means. 

9. In a vehicle brake control system, the com 
bination with a retardation controller device pro 
viding for variable settings thereof, of a pressure 
actuated device operable to vary the setting of 
Said retardation controller device, a wheel adapt 
ed to roll on a track rail, fluid pressure brake 
means for producing a braking effect on said 
Wheel, means for effecting a Supply of fluid under 
preSSure to Said pressure actuated device and to 
Said fluid pressure brake means to a degree Sufi 
cient to cause sliding of Said wheel, an electri 
cally operated valve device operable to cut off 
the Supply of fluid to said pressure actuated de 
vice and to retain the pressure of fluid therein, 
a relay controlling Operation of said electrically 
Operated Valve means, and means rendered oper. 
able When said wheel commences to slide for en 
ergizing Said relay to effect operation of Said 
electrically operated valve means. 

10. In a Vehicle brake control System, the com 
bination with a retardation controller device pro 
Viding for different settings. thereof, of pressure 
actuated means for varying the setting of said 
retardation controller device, a pair of wheels 
adapted to roll on track rails, fluid pressure brake 
means aSSOciated With one of said wheels and 
adapted to produce a braking effect thereon, con 
tacts carried by each of Said wheels, the contacts 
On One Wheel being adapted to engage the con 
tactS on the other of Said wheels when said. Wheels 
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are rotating at different speeds, means for effect 
ing a Supply of fluid under pressure to said pres 
Sure actuated means and to said fluid pressure 
brake means to a degree sufficient to cause sliding 
of Said braked Wheel, electromagnetic means for 
Cutting off the Supply of fluid to Said pressure 
actuated means and for retaining the pressure of 
Said fluid in Said means, a relay having contacts 
controlling operation of said electromagnetic 
means, and means Whereby for differences in 
Speed of said wheels below a predetermined value 
said relay is insufficiently energized to effect 
Operation of Said electromagnetic means and for 
Speeds above Said predetermined value Said relay 
is energized Sufficiently to effect operation of Said 
electromagnetic means. 

1. In a vehicle brake control System, the con 
bination with a retardation controller device pro 
viding for variable settings thereof, of a pressure 
actuated device operable to vary the Setting of 
said retardation controller device, a pair of wheels 
adapted to roi on track rails, a plurality of con 
tacts carried by each of Said. Wheels, each of the 
contacts on One of said wheels being adapted to 
successively engage the contacts on the other of 
Said. Wheels. When said wheels are rotating at 
different speeds, fluid pressure brake means for 
producing a braking effect on one of said wheels, 
means for effecting a supply of fluid under pres 
Sure to Said pressure actuated device and to Said 
fluid pressure brake means to a degree Sufficient 
to cause sliding of said braked wheel, a magnet 
valve device for cutting off and retaining the 
preSSure of fluid Supplied to Said preSSure actu 
ated device, SWitch means associated with said 
magnet valve device, Said Switch means control 
ling operation of Said fluid Supply means, a relay 
operable to control operation of said magnet valve 
device, and means effective When a contact car 
ried by one of Said wheels engages a plurality of 
contacts carried by the other of Said wheels for 
energizing said relay. 

12. In a Vehicle brake control System, the com 
bination with a retardation controller device pro 
widing for Variable settings thereof, of a pressure 
actuated device operable to vary the setting of 
said retardation controller device, a pair of 
wheels adapted to roll on track rails, a plurality 
of contacts carried by each of Said wheels, each 
of the contacts on one of said wheels being 
adapted to Successively engage the contacts on 
the other of Said wheels When said Wheels are 
rotating at different Speeds, fluid pressure brake 
means for producing a braking effect on One of 
Said. Wheels, means for effecting a Supply of fluid 
under pressure to said pressure actuated device 
and to Said fluid pressure brake neans to a de 
gree Sufficient to cause sliding of Said braked 
wheel, a magnet valve device for cutting off and 
retaining the pressure of fluid Supplied to said 
preSSure actuated device, Switch means associ 
ated with said magnet valve device, said switch 
means controlling operation of said fluid supply 
means, a relay onerable to control operation of 
Said magnet Walsie device, means operable. When 
Said wheels are rotating at, different speeds for 
causing a contact carried by One of Said. Wheels 
to engage a plurality of contacts carried by the 
Other of Said. Wheels to effect energization of Said 
relay, and means for preventing said energization 
of Said relay from causing operation of Said 
magnet valve device until the difference in speed 
of rotation of said wheels has reached a prede 
termined value. 

13. In a vehicle brake system, the combination 
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With a brake cylinder and a pair of wheels 
adapted to roll on track rails, of a brake valve 
device for controlling the Supply of fluid under 
pressure to said brake cylinder, electrically oper 
ated Valve means for also controlling the supply 
of fluid under pressure to and its release from 
Said brake cylinder, a retardation controller de 
Vice for controlling Operation of said electrically 
Operated valve means, regulating means for vary 
ing the Setting of Said retardation controller 
device, fluid pressure brake means associated 
with one of said wheels and adapted to produce 
a braking effect thereon, magnet Valve means for 
Controlling the supply of fluid under pressure to 
and its release from said regulating means and 
Said fluid pressure brake means, electrically con 
trolled Valve means for cutting off the flow of 
fluid to said regulating means, switch means 
Operated by said electrically controlled valve 
means for controlling Said magnet Valve means, 
a relay for controlling said electrically controlled 
Valve means, and contacts rotatable with each of 
Said wheels and adapted upon a difference in 
the Speed of rotation of said wheels to effect 
energization of Said relay. 

14. In a vehicle brake system, the combina 
tion. With a brake cylinder, of a brake valve de 
Vice operable when moved to application posi 
tion to effect a Supply of fluid under pressure 
to Said brake cylinder, means including a retarda 
tion controller device for controlling the pres 
Sure in said brake cylinder in accordance with 
the setting of said retardation controller device, 
pressure actuated means for varying the setting 
of Said retardation controller device, means for 
Supplying fluid under pressure to said pressure 
actuated means When said brake valve device is 
in application position, means responsive to move 
ment of Said brake valve device toward applica 
tion position for also effecting a supply of fluid 
under pressure to Said pressure actuated means, 
and means for preventing said first supply from 
reaching said pressure actuated means when said 
Second Supply is available. 

15. In a fluid pressure brake system, the com 
bination. With a brake cylinder, of a brake valve 
device Operable when moved to application posi 
tion to effect a Supply of fluid under pressure 
to Said brake cylinder, electrically operated valve 
means for controlling the supply of fluid under 
preSSure to and its release from said brake cyl 
inder, a retardation controller device for con 
trolling Said electrically operated valve means, 
pressure actuated means for varying the setting 
of Said retardation controller device, means for 
Supplying fluid under pressure to said pressure 
actuated means in accordance with that sup 
plied to said brake cylinder, electromagnetic valve 
means Operable to also Supply fluid under pres 
Sure to Said pressure actuated means, contacts 
Carried by said brake valve device and operable 
to effect Operation of said electromagnetic valve 
means to Supply fluid to said pressure actuated 
means before fluid is supplied by operation of 
Said brake valve device. 

16. In a vehicle brake system, the combination 
With a reservoir and a retardation controller de 
Vice having a body movable against opposition 
of a Spring, of fluid pressure actuated means for 
Compressing Said Spring, manually operated valve 
means for Supplying fluid under pressure to oper 
ate Said pressure actuated means, electrically 
Operated Valve means for also supplying fiuid 
under pressure to operate said pressure actuated 
means, and means for preventing fluid from 
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being Supplied to said pressure actuated means 
by one of said valve means When Supplied by the 
other. 

17. In a vehicle brake System, the combination 
with a brake cylinder, of means for controlling 
the degree of fluid under preSSure Supplied to 
Said brake cylinder, including an adjustable de 
vice operable to limit the degree of pressure es 
tablished in Said brake cplinder, means including 
an electroresponsive device for effecting adjust 
ments of Said adjustable device, a pair of Wheels 
adapted to roll on track rails, contact members 
rotatable with each of Said wheels, the contactS 
rotatable With One Wheel being adapted to en 
gage the contacts rotatable with the other wheel 
when the wheels differ in Speed to effect energiza 
tion of said electroresponsive device, and manu 
ally Operated ineains for effecting deemergization of 
Said electroresponsive device at Will. 

18. In a vehicle brake system, the combina 
tion. With a brake cylinder, of a pair of Wheels 
adapted to rolli on track rais, means providing 
for relative movement between said wheels, 
brake means for producing a braking effect on 
one of Said. Wheets, means controllable at Will by 
an Operator for rendering said brake meanS Op 
erative to produce a braking effect Sufficient to 
cause Sliding of Said one Wheel, and means ren 
dered operative upon relative movement between 
said wheels due to sliding of said one wheel for 
controlling the degree of Supply of fluid under 
pressure to said brake cylinder. 

19. In a vehicle brake apparatus, in combina 
tion, a wheel adapted to roll on a track rail, 
means for effecting an application of the We 
hicle brakes, a controller mechanism Operable 
at a predetermined rate of retardation of the Ve 
hicle for reducing the degree with which the 
vehicle brakes are applied, means for determin 
ing the coefficient of adhesion between said 
wheel and the track rail, and means Controlled 
in accordance with the coefficient of adhesion 
between the track rail and said Wheel for adjust 

2,035,086 
ing Said controller mechanism to Operate at a 
different rate of retardation. 

20. In a vehicle brake apparatus, in combina 
tion, means for effecting an application of the 
Vehicle brakes, an element adapted to engage 
a track rail, means for determining the adhesion 
between said element and rail, and means for 
controlling the application of the brakes to pro 
duce a rate of retardation due to braking in 
accordance with the adhesion between said ele 
ment and rail. 

21. In a vehicle brake System, in combination, 
a brake cylinder for the main vehicle brakes, 
means for effecting a Supply of fluid under preS 
Sure to the brake cylinder, a retardation Con 
troller device for controlling the Supply of fluid 
under pressure to the brake cylinder according 
to the rate of retardation of the Vehicle and 
adapted to be adjusted to respond to different 
rates of retardation, and means operated inde 
pendently and Substantially in advance of Sup 
plying fluid under pressure to the brake cylinder 
for adjusting said retardation controller device 
to operate at a rate of retardation corresponding 
to the adhesion between the vehicle wheels and 
rails. 

22. In a vehicle brake System, in combination, 
a brake cylinder for braking the Vehicle, means 
for effecting a Supply of fluid under preSSure to 
the brake cylinder, a retardation controller de 
vice for controlling the Supply of fluid under 
pressure to the brake cylinder according to the 
rate of retardation of the vehicle and adapted 
to be adjusted to respond to different rates of 
retardation, means for determining the adhesion 
between the vehicle wheels and track rails and 
for adjusting the retardation controller device 
to respond to a rate of retardation correspond 
ing to the adhesion determined, and means for 
rendering said last means operative Substantially 
in advance of effecting the Supply of fluid under 
pressure to the brake cylinder. 

JOSEPH. C. McCUNE. 

O 

30 

40 


