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This invention relates to air brakes and par-
ticularly to the functions of the engineser’s brake
valve. - The principal object of the invention is
to neutralize or reduce the harmful effects in

- b service. applications of the pressure gradient
which exists in long and leaky brake pipes under
running conditions. This result is secured with-
out adversely affecting operation in service ap-
plications when brake pipe leakage is small, as

10 it 'may be on long trains, and as it usually is
on short trains.

A certain amount of brake pipe leakage is in-
evitable under ordinary maintenance  condi-
tons, and leakage obviously increases with the

15 length of the train.  With the engineer’s brake
valve in running position the feed valve fuhc-
tions to deliver air to the brake pipe to main-
tain brake pipe pressure and make up for leak-
age. With extremely long trains the brake pipe

20 pressure adjacent the feed valve is higher and

may, under unfavorable conditions, be as much
as 18 pounds per squars inch higher than brake
pipe pressure.at the rear of the train.

When the engineer moves his braks valve to

' service and -then to lap Dosition, he establishes

8 desired reduced pressure in the equalizing
reservoir to control the functioning of the equal-
izing d’scharge valve, and interrupts all feed
to the brake pipe. When a heavy pressure gra-
30 dient exists, cessation of such feed, flow to the
rear in the brake pipe, and continued brake pipe
leakage, combine to produce a much heavier
reduction of brake pipe pressure at the front
end of the train than at the rear end. This oc-
35 curs independently of the opening of the equal-
izing d’'scharge valve and actually reduces or
even temporarily delays the opening of that
valve. .
The intensity of application produced by each

. 40 triple valve is affected by the amount that brake

pipe pressure at the triple valve is reduced, so
that the effect of brake pipe pressure gradient
is to cause the brakes on the forward cars to
apply more heavily than those on the cars at
the rear end. If the brakes at the front of the
train apply sooner, as well as more intensely,
violent slack action results.

The present invention supplies means re-

5o Sponsive ‘to the existence of brake pipe pres-

sure gradient, and serving to delay, in variable
degree, the discharge of air through the equaliz-
ing discharge valve, to the end that when such
gradient exists, discharge through the equaliz-
5 ing discharge valve will be ‘throttled and thus
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distributed over a longer time period, than when
there is little or no gradient.

A vpreferred embodiment of the invention is
illustrated in the accompanying - drawing, in
which,—

Fig. 1 is a view in vertical axial section
through an engineer’s brake valve in running
position - with connected equalizing discharge
control - mechanism also -in running condition,
i.e.,, with the timing valve closed and the dis-
charge controlling valve in throttling position.

Fig. 2 is a fragmentary view showing the tim-
ing valve in its open position.

Fig. 3 is a fragmentary view showing the dis-
charge controlling valve in free flow position.

The engineer’s brake valve is of the known
equalizing -discharge type, having the usual posi-
tions, for example, release, running, holding, lap,
service and emergency, in which it performs
Tunetions too well known to require detailed de-
scription. . ‘The only material change in the brake
valve is the addition of ports on the seat and ro-
tary valve, which register in running position and
then serve to charge the delay or timing reser-
voir (added by the present invention) to brake
pipe pressure. Charging flow is from the brake
Dipe port of the engineer’s brake valve.  In all
other positions this reservoir is isolated from the
engineer’s brake valve.

In the drawing 6 represents the pipe bracket
portion or base of the engineer’s brake valve, to
which all pipe connections are ordinarily made.
At 7 is shown the main reservoir connection, at 8
the feed valve connection and at 9-the brake pipe
connection. This last leads to the brake pipe 11
through a double-heading cock 12. The thread-

“ed nipple 13 depending through the center of por-

tion 6, ordinarily receives the flow controlling
discharge fitting of the equalizing discharge
valve. This fitting is omitted, and a pipe 14, of
much larger capacity is connected to receive the
discharge. At 15 is shown the application cylin-
der pipe and at 16 the distributing valve release
pipe. The pipe 17 leads to the equalizing reser-
voir 18. The pipe 19 leads to the delay or timing
reservoir hereinafter described. :

Mounted on the pipe bracket portion 6 is the
equalizing discharge portion 21 having the famil-
lar equalizing discharge piston 22 and cylinder
23. The piston stem carries the equalizing dis-
charge valve 24, which coacts with the seat bush-
ing 25. It will be observed that nipple 13 is
formed on portion 21 and projects through a cen-
tral aperture in portion 6.

Mounted on the portion 21 is the rotary valve
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seat portion 26 on which turns the rotary valve
a7, The rotary valve is enclosed in cap 28. A
key 29 and valve handle 31 serve to turn the ro-
tary valve to the various positions above enu-
merated. The interior of the cap 28 is subject to
main reservoir pressure, as usual, and the rotary
valve and its seat have the usual ports and there-
hy perform the usual functions. This porting is
diagrammatically indicated in the drawing.

The only novel ports are the port 32 leading
from cavity 33 in the rotary valve and the seat
port 34 leading to pipe 19. In running position
cavity 33 connects the feed valve port 35 with the
brake pipe port 36 and ports 37 and 38 leading
to the space above equalizing piston 22 and

‘thence to pipe 17 and equalizing reservoir 18.

The branch port 32 and coacting port 34 place
pipe 19 in communication with the brake pipe
under the conditions just stated.

A shell 41 supported by bracket lugs 42 is sub-
divided into a delay reservoir 43 and a quick serv-
ice chamber 44. The charging pipe 19 leads to
delay reservoir 43 and the pipe 14 leads from the
equalizing discharge valve to the chamber 44. At
one end of the shell 41 is a ported mounting face
which receives a similarly ported gasket 45. To
this face extends a passage 46 from reservoir 43,
a passage 47 from chamber 44, and -a passage 48
to which a branch pipe 49, leading from brake
pipe 11 is connected.

All three of the passages 46, 47 and 48 have
continuations in a body 51 bolted against gasket
45 and in a body 52 bolted to body 51 with an in-
tervening ported gasket 53.

The body 51 has a valve chamber 54 and a com-
municating diaphragm chamber 55, while the
body 52 has a valve chamber 56 and a commu-
nicating diaphragm chamber 57. The brake pipe
passage 48 communicates with all four of these
chambers. Closing the outer side of chamber 55
is a diaphragm 58 clamped at its periphery by
cap 59. 'The chamber 61 within the cap at the
left of diaphragm 58 is connected with quick
service chamber 44 by passage 47. Closing the
outer side of chamber 57 is a diaphragm 62
clamped at its periphery by cap 63. The cham-
ber 64 within cap 63 at the left of diaphragm 62
is- connected with delay reservoir 43 by passage

Each of the diaphragms actuates a longitudi-
nally reciprocable stem guided at its ends in the
bodies and caps and having opposed convex disks
between which the respective diaphragms are
clamped at their centers, as shown clearly in the
drawings. These disks serve as thrust members
and also as limit stops to control the range of
motion of the stems. The peripheral portions of
the disks perform the stop function and are
noteched to prevent their sealing against air flow.
The stem actuated by diaphragm 58 is indicated
by the numeral 65 and that actuated by dia-
phragm 62 by numeral 66. A coil compression
spring 67 urges stem 65 inward, while a similar
spring 68 performs a similar function as to stem
66.

The valve chamber 54 has a slide valve seat
formed with two ports. One port, 69, leads to
atmesphere and the other, 71, communicates with
passage 46 and consequently with delay reservo.r
43. A slide valve 72 is closely confined in a notch
instem 65. In its outer position (Fig. 1) it isolates
ports 69 and 7i. In its inner position (Fig. 2) a
cavity 73 with slender extension 74 offers re-
stricted communication between the ports 69 and
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71. Brake piné pressure acls on the top of the
valve 72 and holds it seated.

The valve chamber 586 has a slide valve seat
formed with a port 75 in communication with
passage 47 and consequently with gquick service
chamber 44. In this seat is also an exhaust port
76 which communicates with atmosphere through
s restricted flow fitting 77. A slide valve 78
closely confined in a notch in stem 66 controls
these ports by means of a cavity 79. In the in-
ward position (Fig. 1) of the valve 78, cavity 79
partly overlaps port 76 and offers a restricted
connection between ports 75 and 76, while in the
outward position of valve 78 (Fig. 3) cavity 9
freely connects ports 75 and 76. The valve 8 is
held to its seat hy brake pipe pressure in cham-
ber 56.

The exhaust fitting 77 is of such size as to give
substantially the same rate of discharge from
the equalizing valve as is given by the fitting
normally used at 13 (the present standard fitting
is Y'' bore). The capacity of quick service
chamber 44 is such as to ensure a rapid but
Jimited init’al drop in brake pipe pressure suffi-
cient to move adjacent triple valves to quick
service position. A volume of 100 cu. in. will
commonly suffice.

In full flow position cavity 79 has a flow capac-
ity exceeding that of fitting 77, while in restrict-
ing position the flow capacity is materially less
than that of fitting 77. .

The velume of reservoir 43 may be chosen at
will, but this volume and the capacity of port 74
must be so coordinated that when 74 is open

pressure in delay reservoir 43 will fall faster than i

brake pipe pressure.
OPERATION
Running position

The engineer’s brake valve charges the brake
pipe through the feed valve, as usual, and at the
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same time the equalizing veservoir is charged. ’

The equalizing discharge valve remains closed.

Air at brake pipe pressure flows through ports
39 and 34 and p’pe 19 charging delay reservoir 43
to brake pipe pressure. Chamber 44 if not
already completely vented to atmosphere becomes
so by way of passage 47, port 75, cavity 79, port
76 and fitting 7T7. Consequently brake pipe pres-
sure in chamber 55 forces diaphragm 58 to the
left overpowering spring 67 and shifting valve 72
to the position of Fig. 1 in which it prevents vent-
ing flow from reservoir 43.

As reservo.r 43 is charged and its pressure
approaches brake pipe pressure, spring 68 will
acsist in shifting diaphragm 62, stem 66 and valve
78 to the vent restricting position of Fig. 1.

Service application with minimum pressure gra-
dient in brake pipe

Under such conditions brake cylinder pres-
sures throughout the train will rise uniformly
and rather slowly in service. Consequently the
reducticn of brake pipe pressure need be slowed

only sufficiently to allow the slack to adjust -

itself.
When the engineer moves his brake valve to
service position, until the desired reduction is

130

made in the equalizing reservoir, and then to lap, _

all feeding flow and all flow through pipe 19 is
stopped. Since brake pipe pressure is substan-
tially uniform, little or no surging flow takes
place in the brake pipe, but equalizing piston 22
lifts promptly. The first flow from the brake

pipe to quick service chamber 44 is rapid, but 1
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slows when equalization with chamber 44 occurs.
The resulting sudden:but limited reduction of
brake pipe pressure ensures movement of adja-
cent triple valves to service position.

Quick service chamber 44:at once starts venting
slowly to-atmosphere by way of passage 47 and
fitting 77, the valve 78 being in flow-restricting
position.

The charging of quick service chamber 44 to
brake pipe pressure equalizes the pressures on
diaphragm 58, so that spring 67 moves valve 72
inward and starts a.venting flow from delay
reservoir 43 which will reduce pressure in reser-
voir 43 slightly faster than brake pipe pressure
can- be reduced through fitting 77. Gradually
pressure to the left of diaphragm 62 falls below
brake pipe pressure to the:right of that dia-
phragm. When spring 68 is overpowered valve
78 is shifted to non-restricting position, and
chamber 44 which is still receiving air from the
equalizing discharge valve is vented at the full
capacity of fitting 77.

Service application with heavy pressure gradient
in brake pipe

When the brake valve is manipulated to pro-
duce a service application, the heavy flow to the
rear end and continued leakage cause a heavy
pressure drop adjacent the brake valve.  Conse-
quently the equalizing piston 22 rises later or
less sharply. Thus valve 72. moves less quickly
to venting position, and when it does so move
must vent reservoir 43 for a longer period before

. the pressure in this reservoir overtakes the falling

brake pipe pressure. -Hence valve 78 remains
longer in its flow restricting position, and the
venting flow through the equalizing discharge
valve is limited and the duration of flow is pro-
tracted.

This tends to delay the full application of the
brakes at the front end of the trains.

The device operates satisfactorily with con-
ventional triple valves, but can be made to give
peculiarly satisfactory results in conjunction with
triple valves whose functioning is suitably modi-
fied by brake pipe gradient.

What is claimed is— -

1. The combination of a brake pipe; an en-
gineer’s brake valve; a timing reservoir; means
for charging said timing reservoir under running
conditions; a quick service chamber into which
the engineer’s brake valve vents the brake pipe
to cause a service reduction of brake pipe pres-
sure; means actuated at least in part by de-
velopment of pressure in the quick service cham-
ber to establish a bleeding flow from said timing
reservoir; means affording a limited venting flow
from said quick service chamber; and means
responsive to depletion of pressure in said timing
reservoir for increasing such venting flow.

2. The combination of a brake pipe; an en-
gineer’s brake valve; a timing reservoir; means
for charging said timing reservoir under running
conditions; a quick service chamber into which
the engineer’s brake valve vents the brake pipe
to.cause a service reduction of brake pipe pres-
sure; means responsive to the pressure differen-
tial between brake pipe and quick service cham-
ber to control a bleeding flow from said timing
reservoir; means affording a limited venting oflw
from said quick service chamber; and means re-
sponsive to a depletion of pressure in said timing
reservoir for increasing such venting flow.

3. The combination of a brake pipe; an en-
gineer’s brake valve; a timing reservoir; means

3

for charging said timing reservoir under run-
ning conditions; a quick service chamber into
which the engineer’s brake valve vents the brake

“Ppipe to cause'a service reduction of brake pipe

bressure; means actuated at-least in part by de-

velopment of pressure in the quick service cham-

ber to establish a bleeding flow from said timing
reservoir; means affording 4 Iimited venting flow
from said quick service chamber; and means re-
sponsive to the pressure differential between tim-
ing reservoir and brake pipe for increasing the
last-named venting flow. ‘

.. 4. The combination of ‘a brake pipe; an en-
gineer’s brake valve; a timing reservoir; means
for charging said timing reservoir under running
conditions; a quick service chamber into which
the engineer’s brake valve vents the brake pipe
to cause a service reduction of brake pipe pres-
sure; means responsive to the pressure differen-
tial between brake pipe and quick service cham-
ber to control a bleeding flow from said timing
reservoir; means affording a limited venting flow
from said quick service chamber; and means re-
spomnsive to-the pressure differential between tim-
ing reservoir and brake pipe for increasing the
last-named venting flow.

5. The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge said timing reservoir; means responsive to
the opening of the equalizing discharge valve for
establishing bleeding flow. from said resrevoir;
and means responsive to the pressure differential
between said reservoir and the brake pipe for con-
trolling the rate of fiow through said equalizing
discharge valve.

6. The combination of a brake bipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing-a port open under running conditions to
charge said timing reservoir; means responsive to
the -opening  of the equalizing discharge valve
for establishing bleeding flow from said reservoir
at a rate which will reduce timing reservoir pres-
sure faster than brake pipe pressure is reduced
by maximum flow through the equalizing - dis-
charge valve; and means responsive to the pres-
sure -differential between said reservoir and the
brake pipe for controlling the rate of flow through
said equalizing discharge valve. ’

7. The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hay-
ing a port open under running -conditions to
charge said timing reservoir ; Imeans responsive to
the opening of the equalizing discharge valve for
establishing bleeding flow from said reservoir;
valve means controlling the rate of flow through
said equalizing discharge valve and having a re-
stricted flow position and a normal fow position;
and an abutment connected to-shift said valve
and subject to brake pipe pressure urging the
valve toward normal flow position and to timing
reservoir pressure urging the valve toward re-
stricted -flow position.

8.-The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a. port open under running conditions to
charge said timing reservoir; means responsive to
the opening of the equalizing discharge valve for
establishing bleeding flow from said reservoir at
a rate which will reduce timing reservoir pres-
sure faster than brake pipe pressure is reduced by
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maximum flow through the equalizing discharge
valve: valve means controlling the rate of flow
through said equalizing discharge valve and hav-
ing a restricted flow position and a normal flow
position; and an abutment connected to shift
said valve and subject to brake pipe pressure
urging the valve toward normal flow position and
to timing reservoir pressure urging the valve
toward restricted flow position.

9. The combination of a brake pipe; a timing
reservoir: an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions . to
charge said timing reservoir; means responsive
to the opening of the equalizing discharge valve
for establishing bleeding flow from said reservoir;
valve means controlling the rate of flow through
said equalizing discharge valve and having a re-
stricted flow position and a normal flow position;
an abutment connected to shift said valve and
subject to brake pipe pressure urging the valve
toward normal flow position and to timing reser-
voir pressure urging the valve toward restricted
flow position; and yielding means assisting tim-
ing reservoir pressure in its action on said abut-
ment.

10. The combination of a brake pipe; & timing
reservoir; an engineer’s brake valve including an
equalizing dicharge valve, said brake valve having
g port open under running conditions to charge
said timing reservoir; a guick service chamber
into which said equalizing discharge valve freely
discharges when open; means for determining a
maximum rate of venting flow from said quick
service chamber; means rendered effective by the
exsitence of a pressure in said quick service
chamber to establish a bleeding flow from said
timing reservoir; and means responsive  to the
pressure differential between said timing reservoir
and brake pipe for limiting the venting flow from
said quick service chamber to a rate less than
said maximum.

11. The combination of a brake pipe; & timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge said timing reservoir; a quick service
chamber into which said equalizing discharge
valve freely discharges when open; means for
determining a maximum rate of venting ficw from
said quick service chamber; means rendered ef-
fective by the existence of a pressure in said
guick service chamber to establish a bleeding flow
from said timing reservoir at a rate which reduces
timing reservoir pressure faster than brake pipe
pressure is reduced by flow through the equaliz-
ing discharge valve when limited to said maxi-
mum venting flow from said quick service cham-
ber: and means responsive to the pressure differ-
ential between said timing reservoir and brake
pipe for limiting the venting flow from said guiick
cervice chamber to a rate less than said maximum.

19. The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge caid timing reservoir; a quick service
chamber intc which said equalizing discharge
valve freely discharges when open; valve means
controlling venting flow from said guick service
chamber and having a position in which it estab-
lishes a maximum flow rate and a position in
which it restricts said flow; means rendered effec-
tive by the existence of a pressure in said quick
service chamber to establish a bleeding flow from

1,962,268

said timing reservoir; and an abufment connected
to shift the valve means which controls venting
flow from said quick service chamber, said abut-
ment being subject to brake pipe pressure urging
the valve toward maximum flow position and to
timing reservoir pressure urging the valve toward
restricted flow position.

12. The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge said timing reservoir; a quick service
chamber into which said equalizing discharge
valve freely discharges when open; valve means
controlling venting flow from said quick service
chamber and having a position in which it estab-
lishes a maximum flow rate and a position in
which it restricts said flow; means rendered effec-
tive by the existence of a pressure in said quick
service chamber to establish a bleeding flow from
said timing reservoir at a rate which will reduce
timing reservoir pressure faster than brake pipe
pressure is reduced by flow through the equal-
izing discharge valve when limited to the maxi-
mum flow rate from said quick service chamber;
and an abutment connected to shift the valve
means which controls venting flow from said
quick service chamber, said abutment being sub-
ject to brake pipe pressure urging the valve to-
ward maximum flow position, and to timing res-
arvoir pressure urging the valve toward restricted
flow position.

14. The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge said timing reservoir; a quick service
chamber into which said equalizing discharge
valve freely discharges when open; valve means
controlling venting flow from said quick service
chamber and having a position in which it estab-
lishes a msaximum flow rate and a position in
which it restricts said flow; means rendered effec-
tive by the existence of a pressure in said quick
service chamber to establish a bleeding flow from
said timing reservoir at a rate which will reduce
timing reservoir pressure faster than brake pipe
pressure is reduced by flow through the equalizing
discharge valve when limited to the maximum
flow rate from said quick service chamber; an
abutment connected to shift the valve means
which controls venting flow from said quick
service chamber, said abutment being subject to
brake pipe pressure urging the valve toward
maximum flow position, and to timing reservoir
pressure urging the valve toward restricted flow
position; and yielding means assisting timing
chamber pressure in its action en the last-named
abutment.

15. The combination of a brake pipe; a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge said timing reservoir; a aquick service
chamber into which said equalizing discharge
valve freely discharges when open; a valve con-
trolling venting flow from said quick service
chamber and having a position in which it es-
tablishes a maximum flow and a position in
which it restricts such flow; an abutment sub-
ject to the opposing pressures in the brake pipe
and in said quick service chamber; a valve actu-
ated by said abutment and having a closed posi-
tion and a position in which it permits venting
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ment connected to control the valve which reg-
ulates venting flow from the quick service cham~
ber, said abutment being subject to brake pipe
bressure urging the valve toward normal flow
Position and to timing reservoir pressure urging
the valve toward restricted flow position.

16. The combination of a brake pipe; a timing
Teservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav-
ing a port open under running conditions to
charge said timing reservoir; a guick service
chamber into which said equalizing discharge
valve freely discharges when open; a valve con-
trolling venting flow from said quick service
chamber and having a position in which it es-
tablishes & maximum flow and a position in
which it restricts such flow: an abutment sub-
Jject to the opposing pressures in the brake pipe
and in said quick service chamber: a valve actu-
ated by said abutment and having a closed po-
sition and a position in which it permits vent-
ing flow from said timing reservoir at a rate
which will reduce timing reservoir pressure
Taster than brake pipe pressure is reduced by
flow through the equalizing discharge valve when
limited to the maximum venting flow rate from
sald quick service chamber; and an abtument
connected to control the valve which regulates
venting flow from the quick service chamber,
said abutment being subject to brake pipe pres-~
sure urging the valve toward normal flow po-
sition and to timing reservoir pressure urging
the valve toward restricted flow position.

17. 'The combination of a brake pipe: a timing
reservoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hav~
ing a port open under running conditions to
charge said timing reservoir; a quick service
chamber into which said equalizing discharge
valve freely discharges when cpen: a valve con-
trolling venting flow from said quick service
chamber and having a position in which it es-
tablishes a maximum flow and g position in
which it restricts such flow; an abutment sub-
ject to the opposing pressures in the brake pipe
and in said quick service chamber; 2 valve actu~
ated by said abutment and having a closed po-
sition and a position in which it permits vent-
ing flow from said timing reservoir at a rate
which will reduce timing reservoir pressure faster
than brake pipe pressure is reduced by flow

5

through the equalizing discharge valve when lim-
ited to the maximum venting flow rate from said
quick service chamber; an abutment connected
to control the valve which regulates venting flow
from the quick service chamber, said abutment
being subject to brake pipe pressure urging the
valve toward nomal flow position and to timing
reservoir pressure urging the valve toward re-
stricted flew position; and yielding means as~
sisting timing reservoir pressure in its action on
the last-named abutient.

18. The combination of a brake pipe; a timing
reserveoir; an engineer’s brake valve including an
equalizing discharge valve, said brake valve hay-
ing a port open under running conditions to
charge said timing reserveir; a quick service
chamber into which said equalizing discharge
valve freely discharges when open ; a valve con-
trolling venting flow from said quick service
chamber and having a position in which it es-
tablishes a maximum flew and a position in
which ‘it restricts such flow; an abument sub-
ject to the opposing pressures in the brake pipe
and in said quick service chamber; a valve actu~
ated by said abutment and having a closed DO~
sition and a position in which it permits vent-
ing flow from said timing reservoir at a rate
which will reduce timing reservoir pressure faster
than brake pipe pressure is reduced by flow
through the equalizing discharge valve when lim-
ited to the maximum venting flow rate from said
quick service chamber; an abutment connected
to control the valve which regulates venting flow
from the quick service chamber, said abutment
being subject to brake pipe pressure urging the
valve toward normal flow position and to timing
reservoir pressure urging the valve toward re-
stricted flow position; and yielding means act-
ing on each of said abutments in opposition to
brake pipe pressure.

19. The combination of an engineer’s brake
valve of the equalizing discharge type, said valve
including the usual exhaust port leading from
the equalizing discharge valve; a quick .service
chamber into which said pors discharges, said
chamber being provided with a restricted bleed
port leading to atmosphere; and means con-
trolled at least in part by brake pipe pressure
for varying the capacity of said bleed port.

CHARLES A, CAMPBELL.
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