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_This invention relates to engineer’s brake con-

trol devices for electropneumatically controlled
fluid pressure braking apparatus and more par-
ticularly to a brake control switch device of the
self-lapping type having electric contacts ar-~
ranged to control the operation of electropneu-
matic valves in such a manner as to effect the
automatic adjustment of the brake cylinder
pressure in accordance with the setting of the
control device.

One object of the invention is to provide an
improved brake control switch of this character
in which the operation of the contacts control-
ling the electropneumatic valves is arranged to
be directly effected by the movement of the oper-
ating handle or lever of the switch device, the re-
verse or lapping operation of the contacts being
effected by an abutment subject to the fuid
pressure obtaining in the bhrake cylinder or its
equivalent without effecting - any movement of
the handle or lever from the position to which
it was initially adjusted which determines the
pressure acting upon the abutment necessary
for effecting its operation to cause the reverse
operation of the contacts.

According to a further feature of the invention
the initial movement of the handle or lever from
one position to anocther is arranged to eifect a
rapid operation of the contacts, the continued
movement of the handle effecting the compres-
sion or extension of a suitable spring without
having any.action upon the contacts, the reverse
operation of these contacts under the action of
the brake cylinder pressure being similarly rap-
idly effected only when the spring has been re-
stored to its original condition.

In the accompanying drawings;

PFig. 1 is a view in front elevation of a pre-
ferred construction of an engineer’s control de-
vice embodying one form of the invention,

PFig. 2 is a view thereof in sectional, rear ele-
vation, and

PFig, 3 is a plan view of a portion of the con-~
trol device shown in Fig. 1, associated with one
form of brake equipment for illustrating an ap-
Pplication thereof.

As shown in the drawings, the engineer’s con-
trol device comprises an operating handle or
lever | which is rigidly secured to a horizontal
shaft 2 mounted in suitable bearings in a casing
4. The shaft 2 carries an arm 5 rigidly secured
at one end thereto while the outer end is pivot-
ally connected at 6 to one end of a short link 7
the other end of which is pivotally connected at
8 to the upper end of a substantially vertical

(CL. 303—54)

floating lever 9. The opposite or lower end of
the lever 9 is pivotally connected at 10 to .one
end of a link Il the other end of which is piv~
otally connected at 12 to the shorter arm 13 of
a substantially vertical contact lever 14 having
its fulerum 15 at a fixed point in the casing 4.
The longer arm 16 of the contact lever carries
an insulated contact member or segment 17
adapted to engage with fixed flexible contacts
18, 18a and I8b which are secured to and in-
sulated from the casing 4. The contact 8 is in
constant contact with segment §7 for supplying
thereto electric current from any suitable source
such .as a battery 46. The contact .18a is con-
nected to an application magnet valve device 42
for controlling the operation thereof, and the
contact 180 is connected to a release magnet
valve device 43 for controlling its operation, as
most clearly shown in Fig. 3. The segment 1T
is step-cut on either side to disengage the con-
tact finger (8a at one time and 18b at another
time. The magnet valve devices 42 and 43 are
of usual construction adapted to control the
supply and release of fluid under pressure to and
from. a brake cylinder 44 for controlling the ap-
plication and the release of the brakes; the mag-
net valve device 42 when energized being adapted
to supply fluid under pressure from a main reser-
voir 45 to said brake cylinder and when deener-
gized to cut off said supply; the magnet vslve
device 43 being adapted when energized to re-
lease fluid under pressure from said brake cylin-
der and when deenergized to close the brake cyl-
inder release communicaticn. When both mag-
nets 42 and 43 are deenergized the fluid under
pressure is bottled in the brake cylinder to effect
holding of the brakes in the usual manner.

An intermediate point 19 in the floating lever
9 is pivotally connected through an adjustable
member 20 to a horizontal rod or stem 21 adapted
to slide within the tubular piston rod 22 of an
operating piston 23 contained in a cylinder 24
mounted in the casing 4. The outer end 25 of
the cylinder 24 beyond the piston 23 is in com-~
munication through passage 26 and pipe 27 with
the brake cylinder 44 the pressure in which ®ets
upon the piston 23 in opposition to the dction of
a control spring 28 interposed between \he op-

posite side of the piston 23 and the corresperd--
50

ing end of the cylinder 24.

The tubular piston rod 22 is provided at each’

end with an internal collar 29; 30 adapted to
slide within the piston rod, the collar 30 adja-
cent to the piston 23 abutting against a suitable
shoulder 31 formed in the piston rod while the
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collar 29 at the opposite end abuts against a
similar shoulder 32 formed on a cap 33 secured
to the end of the tubular piston rod 22. The
rod 21 coupled to the floating lever 8 passes
loosely through the cap 33 and the sliding col-
lars 29, 30 and is provided with a shoulder 34
adapted to engage with the outer side of the
collar 29 and with a head 35 adapted to engage
with the outer side of the other collar 30, a light
compression spring 3§ surrounding the rod 21
being interposed between the two collars 29
and 30.

The operation of the control device is as
follows:—

Under release conditions, the operating handle
or lever | is at one end (assumed to be the right-
hand end as seen in Fig. 2) of its stroke or
travel and the fioating lever 9 is consequently
in a corresponding position so that the contact
lever {4 is at the right-hand end of its stroke
in which the contact member {7 carried thereby
is in engagement with fixed contact i8a to which
electric current is supplied from battery 45 by
way of contact 18 for effecting the energization
of the release magnet valve device 43 so as to
establish communication between the brake cyl-
inder 44 and the atmosphere for effecting a re-
lease of the brakes. In this position of the con-
tact lever {4 an adjustable stop bolt 37 engages
with a boss 38 on the casing & so as to define
the position of the contact lever.

When it is desired to effect an application of
the brakes the handle or lever { is rocked to-
wards the left, as viewed in Fig. 2 of the draw-
ings, to an extent depending upon the degree
of braking required. The initial part of this
movement rocks the floating lever 8 about its
intermediate pivot 19 as a fulcrum so as to effect
a corresponding rocking movement of the con-
tact lever 14 about its fixed fulcrum {5. Since
the shorter arm {3 of the contact lever (4 is
coupled to the floating lever 9 and its longer
arm (6 carries the contact member (T, a rela-
tively small initial movement of the handle |
will effect the rapid and full movement of the
contact lever 14 to its extreme left or applica-
tion position. During this movement the con-
tact member {71 first moves out of engagement
with finger i8a and then into engagement with
finger {8b effecting deenergization of the re-
lease magnet valve device 43 and energization of
the application magnet valve device 42, thereby
cutting off communication between the brake
cylinder 44 and the atmosphere and effecting the
supply of fluid under pressure from the main
reservoir 45 to the brake cylinder. An adjust-
able stop bolt 39 on the contact lever {4 in this
extreme position engages with a boss 40 on the
casing 4 so that further movement of the con-
tact lever 14 is prevented after which the con-
tinued movement of the operating handle |
causes the floating lever 9 to rock about its
pivotal connection 10 to the link If coupling
this end of the floating lever 9 to the contact
lever {4 which is now stationary.

This  rocking movement of the floating lever
9 causes the rod 21 to move towards the left,
as viewed in Fig. 2 of the drawings, within and
relative to the tubular piston rod 22, the head
35 of the rod 2f carrying with it the adjacent
sliding collar 3¢ which accordingly compresses
the spring 36 between the collar 30 and the other
collar 29 which remains stationary abutiing
against the shoulder 32 on the cap 33. The
extent of this movemeni of the rod 21 will evi-

2,118,631

dently depend upon the extent of movement of
the operating handle { which in turn determines
the brake cylinder pressure ultimately estab-
lished in the following manner:

The energization of the application magnet
valve device #2 causes fluid under pressure to
be supplied to the brake cylinder 44 as above
described and the pressure thus obtained in said
brake cylinder is transmitted through pipe 27
and passage 26 to the end 25 of the cylinder 24
wherein said pressure acts upon the piston 23
and moves the latter towards the left, as viewed
in Fig. 2, against the opposing action of the
control spring 28. This movement of the piston
23 is relative to the rod 2! and will evidently
continue as the brake cylinder pressure increases
until the shoulder 31 on the piston rod 22 en-
gages with the stationary sliding collar 30 so
that the rod 2f and the two collars 29, 30 are
again in their original positions relative to the
piston rod 22. After this occurs the continued
movement towards the left of the piston 23 and
piston rod 22 causes the rod 21 to move in the
same direction and rocks the fioating lever 9
about its pivotal connection 8 to the link T as
a fulcrum so that the lower pivotal ccnnection
{8 of the floating lever 8 is moved towards the
left and turns the contact lever {4 in a clock-
wise direction away from its application position.
This movement of the contact lever (4 disen-
gages the contact segment (T from the contact
finger i8b and effects the deenergization of the
application magnet valve device 42 which then
operates to cut off the further supply of fluid
to the brake cylinder. The increase in brake
cylinder pressure in the end 25 of the cylinder
24 acting upon the piston 23 thereupon ceases
and the movement of the contact lever 14 is
arrested in an intermediate or holding pesition
in which the application magnet valve device
42 is deenergized while the release magnet valve
device 48 remains deenergized. It is desired to
more particularly point out here that the seg-
ment [T is so formed as to provide the holding
or lap position in which it engages neither of
the fixed contacts 18a or 18b. Regardless of the
direction of movement of the contact member
{7 it always disengages one of the fixed contacts
{8a or 18b before it engages the other.

If the operating handle or lever | is moved
further towards the full application position the
floating lever 8 and the contact lever |4 are
again operated in a similar manner to that
above described so as to cause the pressure of
fluid in the brake cylinder 44 to be correspond-
ingly increased to a higher value and maintained
at this value.

If on the contrary the operating handle | is
moved towards the release position, i. e., turned
toward the right hand, as viewed in Fig. 2 of
the drawings, the initial portion of this move-
ment causes the floating lever 9 tc be rocked
about its intermediate pivotal connection 19 as
a fulcrum thereby causing the contact lever {4
to move to its release position in which the
segment IT is moved out of engagement with
contact 18b and into engagement with contact
18a thereby deenergizing the application magnet
valve device 42 and energizing the release mag-
net valve device 43 thus permitting the release
of fluid from the brake cylinder 44. The con-
tinued movement of the operating handle | ef-
fects the rocking of the floating lever 9 about
its pivotal connection 8 to the link {f as a
fulcrum and thus moves the rod 2 connected
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to the foating lever 9 towards the right hand,
as viewed in Fig. 2, within the ‘tubular piston
rod 22 carrying with it the left-hand collar 28

-and compressing the spring 35.

As the brake cylinder pressure decreases the
piston 28 and piston rod 22 are permitied to
‘move towards the right under the action -of the

-.control spring 28 until the collar 29 is restored
‘to its original position within the tubular piston

rod 22 after which the continued movement of

‘the piston 23 towards the right rocks the floating

lever 8 gbout its pivotal connection 8 to the
link 7.as a fulecrum and moves the contact lever
‘14 and thereby contact 17 to its intermediate or
holding position, thereby cutting off the release
-of fluid from the brake cylinder 44 and maintain-~
ing the brake cylinder pressure at the desired
reduced value.

From the above description it will be evident
that whenever the operating handle {1 is ad-
justed from one position to-another from or to-
wards 'its release or full application position, a
small initial movement of the handle effects
through -the shorter -and longer arms 13, {6 re-
spectively of the contact lever {4 a rapid and
relatively considerable movement of the contact
member {1 as is required to effect the proper
‘change 'in the control circuit connections. On
the other hand the range of subsequent move-
ment of the handle { (compressing the light
spring 36 in the tubular piston rod 22) is of con-

siderable extent thereby enabling the automadtic

adjustment of the brake cylinder pressure in
accordance with the setting -of the handle { and
under ‘the action of the piston 23 to be accu-

‘rately effected.

The inventicn is evidently not limited to the

‘particular construction and arrangement of the

control device above described and illustrated
by way of example ‘which may he varied in many
respects without exceeding the scope of the in-

-vention:

Having now described my invention, what I
claim as new and desire to secure by Letbers
Patent, 1s

‘1. In a brake control apparatus, in combina-
tion, ‘'a brake control member, means operable
upon movement of said member to one position
to effect an application of the brakes and ‘to
another position to effect the release of the
brakes, manually oper: able means, a lever opera-
tively connecting said manually operable means
with said member, a movable fulerum element
said lever, and yielding "resistance means
operative to hold said fulcrum element station-
ary during movement of said member to either

“of its positions by said manusally operable means

and then yieldable to permit movement of said
fulcrum element by said manually operable
means.

2. In a brake control apparatus, in combina-
tion, a brake control member, means operable
upon movement of said member to one position
to effect an application of the brakes and to
another position to effect the release -of the
brakes, manually operable means, a lever opera-
tively connecting said manually operable means

‘with said member, a movable fulerum element

for said lever, and yielding resistance means
acting on said fulcrum element to prevent move-
ment thereof during movement of said member
to either one or the other of its positions by said
manually operable means and then yieldable to
permit further movement of said manually oper-
able means relative to said member and means

manually operable means,

3

operative upon effecting a predetermined appli-
cation of the Dbrakes. for moving said element
and ‘thereby said lever and brake control mem-
ber from the brake application position.

3. In a brake control apparatus, in combina-
tion, & brake control member, means operable

‘upon - movement .of said member to one position
to effect an application of the brakes and to an-
other position to effect the release of the brakes,

manually operable means, lever means opera-
tively connecting said manually operative means
with .said member, and yielding resistance means
cooperative with said manually operative means
to effect movement of said member to one or
the other of said ‘positions upon movement of
said manually operative means and then yield-

able to permit movement of said manually oper-

able means relative to said member.

‘4, In a brake control apparatus, in combina-
tion, & brake control member, means operable
upon movement of said member to one position
to effect an application of the brakes and to an-
other position to effect the release of the brakes,
lever means opera-
tively connecting said manually operative means
with said member, and yielding resistance means

cooperative with said lever means upon opera-:

tion of ‘said manually operative means to effect
movement of said member to one or the other
of said positions and then yieldable to permit
further movement of said manually operable
means, and means operative upon effecting a
predetermined variation in the degree of appli~
cation of brakes to move said brake control

member ‘to still another position.

5. In a brake control apparatus, in combina-
tion, a brake control member, means operable
upon movement of said member to one position
to effect an application of the brakes and to an-
other position to effect the release of the brakes,
manually operable means for meving ‘said mem-
ber to either one or the other of said positions,
yielding resistance means cooperative with said
manually operable means to effect movement of

-said member to said positions and then yield- -

able to manual pressure on said manually oper-
able means whereby said manually operable
means is movable relative to said member, and
means controlled by a predetermined force act-

ing in opposition to¢ a force proportioned to the

degree of application of brakes operative after
a movement proportional to the movement of
said manually operable means relative to said
member to move said member to  still another

‘position.

6. In a brake control apparatus, in combina-
tion, a brake control member, means operable
upon movement of said member to one position
to effect an application of the brakes and to

~another position tc effect the release of the
brakes, stops for preventing movement of said

member past said positions, manually operable
means for effecting the movement of said brake
control member, an element subject to a pre-
determined force acting in opposition to a force
which varies with the degree of brake applica-
tion for also -effecting operation of said brake
control member, and vyielding resistance means
in the connection of said manually operable
means and said element to said member oper-
able upon operation of said manually operable
means  to- effect movement of said member to
one or the other of said positions and then yieid-
able to permit further movement of said manu-
ally operable means, and operative by said ele-
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"ment to effect movement of said member to a

position intermediate said positions after move-
ment of said element a distance proportional to
said further movement of said manually operable
means.

7. In a brake control apparatus, in combina-
tion, brake control means operative to effect an
application of the brakes and to supply to a cham-
ber fluid at a pressure proportional to the degree
of brake application, manually operable means
connected to said brake control means for effect-
ing the operation thereof, a lever in the connec-
tion between said manually operable means and
said brake control means, a movable fulcrum
member for said lever, a spring, a movable abut-

‘ment subject to the opposing pressure of said

chamber and said spring, and yielding resistance
means between said fulerum member and abut-
ment, said abutment being operative after a pre-
determined increase in fluid pressure in said
chamber to operate said fulcrum member and

‘thereby said lever and brake control means.

8. In a brake control apparatus, in combina-
tion, brake control means operative to effect a
release of the brakes and to vary the pressure of
fluid in a chamber in accordance with the degree
of brake application, manually operable means
for controlling the operation of said brake con-
trol means, a floating lever operatively connect-
ing said manually operable means with said brake
control means, a movable fulcrum member for
said lever, means for yieldingly opposing move-
ment of said fulcrum member, a spring;, and a
movable abutment subject to the opposing pres-
sures of said chamber and said spring and opera-
tive upon a predetermined reduction in fluid
pressure in said chamber to operate said fulcrum
member and thereby said brake control means.

9. In a brake control apparatus, in combina-
tion, brake control means operative to effect an
application and a release of the brakes and to
vary the pressure of fluid in a chamber in accord-
ance with the degree thereof, a brake control
member movable to one position for effecting the
operation of said control means to supply fluid
under pressure to said chamber and movable to
another position for effecting the operation of
said contro! means to release fiuid under pressure
from said chamber, manually operable means for
moving said brake control member to either one
or the other of said positions, a spring, a mov-
able abutment subject to the opposing pressures
of said spring and chamber for moving said
brake control member out of said positions, and
yvielding resistance means in the operating con-
nection of said manually operable means and
movable abutment to said brake control member
for opposing movement of said brake control
member to said positions by the operation of said
manually operable means and for moving said
brake control member out of said positions by the
operation of said movable abutment.

10. In a brake control apparatus, in combina-
tion, brake control means operative to effect an
application and a release of the brakes and to
vary the pressure of fluid in a chamber in accord-
ance with the degree thereof, a brake control
member movable to one position for effecting the
operation of said control means to supply fluid
under pressure to said chamber and movable to

.another position for effecting the operation of

said control means to release fluid under pressure
from said chamber and movable to a third or
intermediate position for preventing either the
release of fluid under pressure from or the sup-

2,113,621

ply of fluid under pressure to said chamber, stop
means for preventing movement of said brake
control member past its extreme positions, man-
ually operable means connected to said brake
control member for moving said brake control
member to either one or the other of its extreme
positions, yielding resistance means in the con-
nection of said manually operable means with
said brake control member cooperative with said
manually operable means for moving said brake
control member to its extreme positions and then
yieldable to permit further movement of said
manually operable means relative to said brake
control member, a spring, a. movable abutment
subject to the opposing pressures of said spring
and chamber, and means including said yielding
resistance means forming an operating connec-
tion for said movable abutment to said brake
control member whereby said movable abutment
is operative to move said brake control member
to said intermediate position after movement of
said abutment proportional to said further move-
ment of said manually operable means.

11. In a brake control apparatus, in combina-
tion, brake control means operative to effect an
application and a release of the brakes and to
vary the pressure of fluid in a chamber in ac-
cordance with the degree thereof, a brake control
member movable to one position for effecting the
operation of -said control means to supply fluid
under pressure to said chamber and movable to
another position for effecting the operation of
said control means to release fluid under pressure
from said chamber, and movable to a third or
intermediate position for preventing either the
release of fluid under pressure from or the sup-
ply of fluid under pressure to said chamber, stop
means for preventing movement of said brake
control member past its extreme positions, a
manually operable member, a spring, a movable
abutment subject to the opposing pressures of
said spring and chamber, and lever means in-
cluding a yielding resistance forming an operat-
ing connection of said manually operable member
and movable abutment with said brake control
member whereby said manually operable member
is operative to first move said brake control ele-
ment to either one or the other of its extreme
positions and is then movable relative to said
brake control element, and said abutment is op-
erative to move said brake control means rela-
tive to said manually operable member to said
intermediate position.

12. In a brake control apparatus, in combina-
tion, brake control means operative to effect an
application and a release of the brakes and to
vary the pressure of fluid in a chamber in ac-
cordance with the degree thereof, a brake control
member movable to one position for effecting the
operation of said control means to supply fluid
under pressure to said chamber and movable to
another position for effecting the operation of
said control means to release fluid under pressure
from said.chamber, and movable to a third or
intermediate position for preventing either the
release of fluid under pressure from or the supply
of fiuid under pressure to said chamber, stop
means for preventing movement of said brake
control member past its extreme positions, a lever
for moving said brake control member to its dif-
ferent positions, a manually operable member
connected to said lever, a floating fulerum mem-
ber connected to said lever, a spring, a movable
abutment subject to the opposing pressures of
said spring and chamber, yielding resistance
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means interposed between said abutment and
floating fulcrum member for opposing movement
of said fulerum member upon operation of said
manually operable member and thereby said
lever to. move said brake control member to its
extreme positions and operative to oppose opera-
tion of said movable abutment upon a variation
in fluid pressure in said chamber to move said
lever and thereby said brake control member to
its: intermediate position.

13. In a brake control apparatus, in combina-
tion, brake control means operative: to effect an
application and a release of the brakes and to
vary the pressure of fluid in a chamber in ac-
cordance with the degree thereof, a brake control
member movable to one position for effecting
the operation of said control means to supply
fluid under pressure to said chamber and movable
to another position for effecting the operation of
said control means to release fluid under pressure
from said chamber, and movable to a third or
intermediate position for preventing either the
release of fluid under pressure from or the supply
of fluid under pressure to said chamber, stop
means for preventing movement of said brake
control member past its extreme positions, a
lever for moving said brake control member to
its different positions, a manually operable mem-
ber connected to said lever, a floating fulcrum
member connected to said lever, a spring, a mov-
able abutment subject to the opposing pressures
of said spring and chamber, an element connected
to said floating fulcrum member and associated
with said abutment and movable relatively to said
abutment longitudinally thereof in either direc-
tion from & neutral position, spring means asso-
ciated with said abutment for opposing move-
ment of the element from its neutral position, said
spring means being operative to prevent move-
ment of said fulerum- member relative to said
abutment until after said brake control member
is moved to one or the other of its extreme posi-
tions by the operation of said manually operable
means and then yieldable to permit further move-
ment of said manually operable member, said
abutment being operative through said spring
means to move said fulerum member and there-
by said lever and brake control member to said
intermediate position.

14. In an electro-pneumatic brake, in combina-
tion, a brake cylinder, electro-responsive means,
a_ brake control switch means movable to an ap-
plication position for effecting the operation of
said electro-responsive means to supply fluid un-
der pressure to said brake cylinder, and movable
to a release position to effect the release of fluid
under pressure from said brake cylinder, and
movable to a lap position intermediate said ap-
plication and release positions for holding fluid
under pressure in said brake cylinder, stop means
engageable by said switch means in the applica-
tion and release positions for preventing further

movement of said switch means, a lever having

one end connected to said brake control switch
means for effecting operation thereof, a manually
operable member connected to the opposite end
of said lever, a floating fulcrum member con-
nected to said lever intermediate said ends, a
spring, a movable abutment subject to the oppos-
ing pressures of said spring and a chamber in
which the pressure of fluid varies with that in
said brake cylinder, and yielding resistance means
connecting said floating fulcrum member fo said
abutment and operative to prevent movement of
said fulcrum member relative to said abutment

5

upon. operation of said: manually operable mem-
ber until after said switch means engages said
stop means in one or the other position of said
switch means, and operative by said abutment
after a predetermined degree of movement there-
of to move said fulcrum member and thereby said
lever and said switch means to said lap position.

15. In a brake control apparatus, in combina-
tion, a brake control member movable a fixed dis~
tance in one direction to an application position
for effecting an application of the brakes and
movable a fixed distance in the opposite direc-
tion to a lap position for holding the brakes ap-
plied, manual means having a predetermined
zone of movement and operative during an initial
relatively small movement in said zone to move
said member to said application position, yield-
ing means cooperative with said manual means
to move said member to said application position
and then yieldable to permit further movement
of said manual means in said zone relative to
said member, and means controlled by the degree
of brake application and operative to move said
member to lap position when the degree of brake
application corresponds to the position of said
manual means in said zone.

16. In a brake control apparatus, in combina-
tion, a brake control member movable a fixed
distance in one direction to a release position for
effecting a release of the brakes and movable a
fixed distance in the opposite direction to a lap
position for holding the brakes applied, manual
means having a predetermined zone of move-
ment and operative during an initial relatively
small movement in said zone to move said mem-
ber to: said release position, yielding means co-
operative with said manual means to move said
member to. said release position and then-yield-
able to permit further movement of said manual
means in said zone relative to said member, and
means controlled by the degree of brake applica-
tion operative to move said member to lap posi-
tion: when the brake application is released to a
degree corresponding to the position of said man-
ual means in said zone.

17. In a brake control apparatus, in combina-
tion, a brake control member having a neutral or
lap position and movable therefrom in cne direc-
tion a fixed distance to an application position
for effecting an application of brakes and in the
opposite direction a fixed distance to a release
position for effecting a release of brakes, manual
means having a predetermined zone of move-

ment for controlling said brake control member-

and operative during an initial, relatively small
movement in one direction in said zone to move
said member to said application position and in
the opposite direction to move said member to
said release position, yielding means cocperative
with said manual means to effect movement of
said member to either said application position
or to said release position and then yieldable to
permit movement of said manual means relative
to said member, and means controlled by the
degree of brake application operative to move
said member to lap position when the degree of
brake application corresponds to the position of
said manual means in said zone.

18. In a hrake control apparatus, in combina-
tion, a brake control member having 2 neutral or
lap position and movable therefrom in one direc-
tion a fixed distance to an application position
for effecting an application of brakes and in the
cpposite direction a fixed distance to a release
position for effecting a release of brakes, manual

10

15

20:

25

30

35

40

45

50

55

60

65

70

75




10

15

20

25

30

35

40

6

means having a predetermined zone of move-
ment for controlling said brake control member
and operative during an initial, relatively small
movement in one direction in said zone to move
said member to said application position and in
the opposite direction to move said member to
said release position, yielding means cooperative
with said manual means to ‘effect movement of
said member to either said application position
or to said release position and then yieldable to
permit movement of said manual means relative
to said member, and mechanism set in motion
upon initiating an application of the brakes and

upon initiating a release of the brakes to move-

said brake control member to said lap position
after a movement of said mechanism proportional
to the movement of said manual means relative
to said member.

19. Tn a brake control apparatus, in combina-
tion, a brake control member having a neutral or
lap position and movable therefrom in one direc-
tien a fixed distance to an application position
for effecting an application of brakes and in the
opposite direction a fixed distance to a release
position for effecting a release of brakes, manual
means having a predetermined zone of move-
ment for controlling said brake control member
and operative during an initial, relatively small
movement in one direction in said zone to move
said member to said application position and in
the opposite direction to move said member to
said release position, yielding means cooperative
with said manual means to effect movement of
said member to either said application position
or to said release position and then yieldable to
permit movement of said manual means relative
to said member, mechanism controlled by the
application and release of brakes and movable to
a position corresponding to the degree of brake
application, and means including said yielding
means operative by said mechanism to move said
brake control member to said lap position after
a movement of sald mechanism proportional to

2,118,621

the movement of said manual means relative to
said member, :

20. In a brake control apparatus, in combina~
tion, a brake cylinder, a brake control member
having a lap position for holding fluid under
pressure in said brake cylinder, and movable
therefrom in one direction a fixed distance to
an application position for supplying fluid under
pressure to said brake cylinder, and movable from
said lap position in the opposite direction a fixed
distance to a release position for releasing fluid
under pressure from said brake cylinder, manual

means having a predetermined zone of movement

for controlling the operation of said brake con-
trol member to effect the application and release
of brakes and operative during an initial, rela-
tively small movement in said zone in one direc-
tion to move said brake control member to said
application position and in the opposite direction

to move said brake control member to said re- ¢

lease position, a. spring, & movable abutment sub-
ject to the pressure of said spring and the oppos-
ing pressure of fluid in a chamber, in which the
fluid pressure varies with that in said brake cyl-
inder, movable to a position corresponding to the
pressure of fluid in said brake cylinder for moving
said brake control member to said :lap position,
and resilient means in the connection of said
manual means and movable abutment to said
brake control member for moving said brake con-
trol member upon operation of either said manual
means or said movable abutment and yieldable
after said brake control member attains either
the application or the release position to permit
movement of said manual means relative to said
brake control member, and operative to delay
operation of said brake control member by said
abutment until after a movement thereof which
is proporticnal to the movement of said manual
means relative to brake control member.
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