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This invention relates to fluid pressure brakes, 
and more particularly to an automatic fluid pres 
Sure brake system in which the brakes are ap 
plied by effecting a reduction in brake pipe pres 
Sle. 
With the present freight brake equipment, a 

Service rate of reduction in brake pipe pressure is 
initiated only on the locomotive at the head end 
of the train and the entire brake pipe volume, 
except any reduction due to the local quick 
Service action at each triple valve device, must 
reduce through the brake valve on the locomo 
tive. 
By reason of the resistance to the flow of fluid 

through the brake pipe from the rear of the train, 
the reduction in pressure in the brake pipe On 
cars at the head end of the train is heavier than 
at the rear, which results in a greater brake 
cylinder pressure being obtained on cars at the 
head end of the train than on cars at the rear end, 
and as this occurs prior to the running in of the 
Slack in the train, heavy. Shocks are liable to be 
produced. 
One object of my invention is to provide means 

on the caboose or rear end vehicle for effecting 
a predetermined reduction in brake pipe pressure 
at a service rate. 

It is also possible with the present brake equip 
ment, should an angle cock become closed in the 
train, that the pressure in the brake pipe may 
leak down at Such a slow rate, that auxiliary 
reservoir pressure can flow back through the usual 
feed groove around the triple valve piston, at a 
corresponding rate, so that a sufficient differen 
tial in pressures between the auxiliary reservoir 
and the brake pipe will not be obtained in order 
to cause movement of the triple valve pistOn SO 
as to close the feed groove. Under these con 
ditions, no application of the brakes will be pos 
Sible on cars of the train back of the closed angle 
cock. 
Another object of my invention is to provide 

means on the caboose or rear car of the train 
which will operate at a slow rate of brake pipe 
reduction, such as would result by leakage behind 
a closed angle cock, to effect a sufficient reduc 
tion in brake pipe pressure to ensure an applica 
tion of the brakes and Which Will be sufficiently 
stabilized so that operation to effect an applica 
tion of the brakes Will not take place on fluctua 
tions of brake pipe pressure, due to variable action 
of the usual brake pipe feed valve device. 

In the accompanying drawing; Fig. 1 is a dia 
grammatic view, partly in Section, of a caboose 
or rear car brake controlling apparatus embody 
ing my invention; and Fig. 2 a view of an electro 
pneumatic valve device, which may be employed 
in controlling the operation of the apparatuS 
shown in Fig. 1. 

(C. 303-47) 

As shown in Fig. 1, the apparatus may com 
prise a control valve device 1, an equalizing dis 
charge Valve device. 2, an equalizing reservoir 
Cut-Off Valve device 3, and an equalizing exhaust 
closing valve device 4. 
The control valve device 1 may comprise a cas 

ing having a piston chamber 5, connected by a 
branch pipe 6 to the usual brake pipe 7 and con 
taining a piston 8. The valve chamber 9 at the 
opposite Side of piston 8 is connected to a control 
reservoir 10 and contains a main slide valve 11 
and an auxiliary slide valve 12 adapted to be 
Operated, through a piston stem 13, by the 
piston, 8. 
The equalizing discharge valve device 2 may 

comprise a casing containing a piston 14, having 
the chamber 15, at one side connected by a pipe 
16 with an equalizing reservoir 17 and having the 
chamber 18 at the opposite side connected by a 
pipe 19 to the branch pipe 6. The piston 14 is 
adapted to operate a discharge valve 20 and the 
construction is preferably of the collapsible type 
in which the stem of the valve 20 is provided with 
an enlarged portion 21 which slides in a hollow 
Stem 22 of the piston 14 and having a coil spring 
23 interposed between the piston and the valve 
to oppose downward movement of the piston 14. 
relative to the valve 20, after the valve 20 is 
Seated. If the pressure in the equalizing reservoir 
17 in chamber 15 should rise above the brake 
pipe pressure in chamber 18, the piston 14 will 
be moved down, So as to open by-pass grooves 24, 
and thus permit the equalization of the excess 
preSSure in the equalizing reservoir into the 
brake pipe. - 
The equalizing reservoir cut-off valve device 3 

may comprise a casing having a piston chamber 
25 containing a pistor 26, and a valve chamber 
27 at the opposite side of the piston containing 
a slide valve 28, adapted to be operated by piston 
26, through a piston stem 29. The chamber 27 
is open to the atmosphere through a port 30, 
and the slide valve 28 is maintained seated by 
a roller 31 carried by a movable member 32 sub 
ject to the pressure of a Spring 33. A coil spring 
34, acting on the piston stem 29, tends to main 
tain the moving parts in the left hand position, 
as shown in the drawing. 
The chamber 25 is connected by pipe 35 to an 

expansion chamber 36 and in the normal position 
of the slide valve 28, the pipe 16 is connected, 
through a cavity 37, with a pipe 38, leading to 
the seat of slide valve 11. r 
The exhaust closing valve device 4 may com 

prise a casing containing a pair of flexible dia 
phragms 39 and 40, Spaced by a stem 41, which 
stem is adapted to operate a slide valve 42. The 
chamber 43, at the outer face of diaphragm 39 
is connected to a pipe 44, leading to valve cham 
ber 9 of the control valve device 1. Chamber 

65 

70. 

90 

95. 

100 

05 

18 

5 

20 



O 

5 

20 

25. 

30 

35. 

40 

45 

50 

60. 

2 
45, at the outer face of diaphragm 40 is con 
nected by pipe 46 to chamber i8 of the equaliz 
ing discharge valve device 2. 
The branch pipe 6 is connected to a pipe 47, 

which leads to the usual fluid pressure brake 
equipment on the car (not shown) and which is 
operated by a reduction in brake pipe pressure 
to effect an application of the brakes. 

In operation, when the brake pipe is charged 
With fluid under pressure, fluid under preSSUre 
flows through the branch pipe 6 and pipe 47 to 
charge the usual brake equipment in the usual 
manner and also to piston chamber 5, shifting the 
piston 8 to its normal release position, as shown 
in the drawing, in which piston chanber 5 is con 
nected to valve chamber 9 through a paSSage 48 
containing a non-return check valve 49. The 
control reservoir 10 is thus charged with fluid 
under pressure. Fluid under pressure also flows 
from the brake pipe through pipe 19 to chamber 
18 of the equalizing discharge valve device 2 and 
thence through pipe 46 to diaphragm chamber 
45. Fluid at control reservoir pressure is Supplied 
through pipe 44 to diaphragm chamber 43 of the 
exhaust closing valve device, and the brake pipe 
pressure in chamber 45 being greater than the 
control reservoir pressure in chamber 43, the 
diaphragms 39 and 40 will be shifted to the 
left, as shown in the drawing, in which posi 
tion, the slide valve 42 cuts off communication 
from a pipe 50, through which the equalizing dis 
charge valve exhausts, to chamber 51 intermedi 
ate the diaphragms 39 and 40, which chamber is 
open to the atmosphere, by way of port 52. 

In the release position of slide valve 11, pipe 
35, leading to the piston chamber 25, is con 
nected, through cavity 54 in slide valve 11, With 
an exhaust port 55, so that piston chamber 25 
is at atmospheric pressure, permitting the Spring 
34 to maintain the piston 26 and the Valve 28 
in the left hand position, as shown in the draw 
Ilg. 
In this position of slide valve 28, pipe 38 is 

connected, through cavity 37, With pipe 16. In 
the release position of slide valve 11, Valve chan 
ber 9 and the control reservoir 10 are Connected 
to pipe 38, through port 53 and cavity 52, and 
consequently, the equalizing reservoir 17 is 
charged with fluid under pressure from the Con 
trol reservoir 10, by way of pipe 38, cavity 37 in 
valve 28, and pipe 16. 

In the releasa position of slide valve 11, a re 
duction reservoir 56 is connected to the exhaust 
port 55 through pipe 57, port 58 in slide valve 11 
having a restricted flow portion 59, and cavity 54. 
The apparatus being charged With fluid under 

pressure as above described, if the brake pipe 
pressure is reduced due to serial quick Service 
action or by reason of leakage from the brake 
pipe at the rear of a closed angle cock, Since 
the control reservoir pressure in chamber 43 
Will then exceed the reduced brake pipe pres 
sure in chamber 45, the diaphragins 39 and 40 
Will be shifted to the right, SO that Slide Wave 
42 is noved to open communication from the 
equalizing discharge exhaust pipe 50 to cham 
ber 51 and the atmosphere. 

Control reservoir pressure will also force pis 
ton 8 to the left against its outer Seal, first mov 
ing the graduating Valve 12 so as to uncover a 
port 60 and then moving the main slide valve 
11, SO that port 60 registers with pipe and pas 
Sage 35. Fluid under pressure then flows from 
the control reservoir 10 to the expansion res 

1,961,101 
ervoir 36 at a rate controlled by the restricted flow 
paSSaga 61. 

In this position of Slide Valve 11, cavity 52 COn 
nects pipe 38 with pipe 57, so that the equalizing 
reservoir 17 is now connected to the reduction 
reservoir 56 and consequently the pressure in 
the equalizing reservoir is reduced to a prede 
terriained degree by equalization into the reduc 
tion reservoir 56. 
The reduction in equalizing reservoir pres 

Sure in chamber 15 of the equalizing discharge 
Valve device 2, causes the brake pipe pressure in 
Chamber 18 to force the piston 14 upwardly, SO 
that the discharge valve 20 is unseated and fluid 
Linder preSSure is then vented from the brake 
pipe through pipe 50, Chamber 51 and exhaust 52. 
When the brake pipe pressure has thus been re 
duced to a predetermined degree slightly less 
than the preSSure at which the equalizing res 
eIVOi equalizes into the reduction reservoir 56, 
the pistOn 14 is operated to close the valve 20 
and thus prevent the further reduction of pres 
Sure in the brake pipe. 

It Will thus be seen that the operation of the 
above described apparatus on the caboose or rear 
Vehicle of a train enSures that the brake pipe 
pressure will be reduced to a predetermined de 
Sired degree, SO that an application of the brakes 
Will be positively Secured on cars at the rear of 
the train, When Only a quick Service reduction in 
brake pipe pressure reaches the caboose or by 
leakage from the brake pipe when an angle cock 
is closed. 
The ball check valve 49 prevents back flow 

from the control reservoir to the brake pipe, so 
that a differential pressure can be created be 
tWeen the control reservoir and the brake pipe 
to enSure in OWeinent of the piston 8 to its Outer 
position. 

ine possible flow of fluid from the control res 
ervoir 10 to the expansion reservoir 36 at a faster 
rate than the brake pipe pressure reduces is pre 
Vented by the action of the graduating valve 12 
Which is operated by piston 8 to close the port 60 
in case the preSSure in the control reservoir re 
duces at a faster rate than the brake pipe pres 
Sure. This also prevents the movement of the 
COIntrol pistOn 8 to release position, until a defi 
nite increase in brake pipe pressure has been ob 
tained. 

the function of the exhaust closing waive de 
Vice 4 is to hold the exhaust from the discharge 
Valve 20 closed when charging the brake pipe, 
the discharge Valve device being quite sensitive to 
Variations in preSSure may operate to open the 
discharge Valve When the brake pipe pressure is 
increased, but this opening of the discharge valve 
Will be ineffective to vent fluid from the brake 
pipe, Since the Slide Valve 42 at this time closes 
communication from the equalizing discharge ex 
haust pipe 50 to the atinosphere. 
The purpose of the equalizing reservoir cut-off 

Valve device 3 is to isolate the equalizing reser 
voir 17 after the equalizing reservoir has equal 
ized into the reduction reservoir, so as to prevent 
a further reduction in brake pipe pressure in case 
Of a Surge in brake pipe pressure such as might 
CauSe novernent of the control piston 8 to release 
position and then back to application position. 
Without the equalizing reservoir cut-off valve de 
Vice, When the slide valve 11 is shifted to release 
pOSition, the reduction reservoir 56 Would be con 
nected to the atmosphere, so as to reduce the 
preSSure in Said reservoir, and then When the 
Slide valve 11 is again moved to application posi 
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1,961,101 
tion, the equalizing reservoir pressure Would be 
further reduced by again equalizing into the re 
duction reservoir. 
With the equalizing reservoir cut-off valve de 

vice in operation, when the pressure in the ex 
pansion reservoir 36 has been increased by equal 
ization of the control reservoir pressure into 
Same, the equalized pressure acting in chamber 
25 will be sufficient to overcome the pressure of 
Spring 34, so that piston 26 Will be shifted to the 
right, moving the slide valve 28, so as to cut off 
the equalizing reservoir from the pipe 38. 
The spring 67 acting below the equalizing pis 

tion 14 is only for the purpose of offsetting the 
Weight of the piston 14, So as to make the piston 
more sensitive to movement. The equalizing pis 
ton is preferably of the collapsible type as shown, 
With a gasket Seal below the piston to prevent 
leakage from reducing the equalizing reservoir 
pressure when the brake pipe is reduced below 
the pressure in the equalizing reservoir. 

If electric current is available on the train, the 
operation of the control valve device may be ini 
tiated electrically as Well as by a reduction in 
brake pipe pressure and for this purpose, an elec 
tro-pneumatic valve device may be provided, 
Such as shown in Fig. 2, comprising a magnet 62 
connected in an electric train line circuit and 
adapted to operate double beat valves 63 and 64. 
The double beat valves control communication 
through the pipe 6, leading to the piston cham 
ber 5, So that when the magnet 62 is deemergized, 
the Valve 63 Will be seated and the valve 64 un 
Seated. 
With valve 64 unseated, communication 

through the pipe 6 is established, so that if the 
brake pipe preSSure is reduced, the piston 8 Will 
be operated as hereinbefore described. The cir 
cuit of the magnet 62 may be controlled by the 
novement of the brake valve device (not shown) 
on the locomotive, So that the magnet 62 will be 
deenergized when the brake valve is in running 
or release positions. When the brake valve de 
vice is moved to service application position or 
any position other than running or release posi 
tion, the magnet 62 may be energized. 
When the magnet 62 is energized, the valve 64 

will be seated and the valve 63 unseated, so that 
fluid is vented from the piston chamber 5 to the 
atmospheric exhaust port 65. The control valve 
device 1 is then operated in the Sane manner as 
inereinbefore described, so as to cause a predeter 
nilled reduction in brake pipe pressure at the 
rear end of the train. 
While one illustrative embodiment of the in 

vention has been described in detail, it is not my 
intention to limit its scope to that embodiment 
or otherwise than by the terms of the appended 
claims. 

Having now described my invention, what I 
claim as new and desire to secure by Letters 
Patent, is: 

1. In a fluid pressure brake system, the com 
bination. With a brake pipe, of valve means in 
stalled only on a rear vehicle of a train and op 
erated by a variation in fluid pressure for effect 
ing a reduction in brake pipe pressure, a control 
reservoir and a valve device Subject to the op 
posing pressures of the control reservoir and the 
brake pipe and including means operated upon 
a slight but definite reduction in brake pipe 
pressure for effecting a variation in fluid pres. 
Sure on said valve means, Said control reservoir 
being charged from the brake pipe through a 
passage in the release position of said valve de 

3 
vice, and a check valve for preventing back flow 
from said reservoir through said passage to the 
brake pipe. 

2. In a fluid pressure brake system, the com 
bination. With a brake pipe, of an equalizing reser 
voir, valve mechanism operated by a reduction in 
pressure in the equalizing reservoir for venting 
fluid under pressure from the brake pipe, a con 
trol reservoir, an expansion chamber, and a con 
trol valve device subject to the opposing pressures 
of the control reservoir and the brake pipe and 
Operated upon a reduction in brake pipe pressure 
for venting fluid from the control reservoir to 
the expansion chamber and for venting fluid 
from said equalizing reservoir. 

3. In a fluid pressure brake system, the com 
bination with a brake pipe, of an equalizing res 
er Woir, Valve mechanism operated by a reduction 
in pressure in the equalizing reservoir for went 
ing fluid under pressure from the brake pipe, a 
control reservoir, an expansion chamber, a con 
trol valve device operated upon a reduction in 
brake pipe pressure for venting fluid from the 
Control reservoir to the expansion chamber and 
for venting fluid from the equalizing reservoir, 
and a valve device opCrated upon a predeter 
mined increase in pressure in the expansion 
chamber for cutting off communication through 
Which Said control valve device vents fiuid from 
the equalizing reservoir. 

4. In a fluid pressure brake, the combination 
With a brake pipe, of a valve mechanism operat 
ed upon a reduction in fluid pressure for venting 
fiuid under pressure from the brake pipe, a con 
trol valve device operated upon a reduction in 
brake pipe pressure for venting fiuid from said 
Valve mechanism and a valve device separate 
from Said control device and normally closing 
communication through which said valve mecha 
nism vents fluid from the brake pipe, and mov 
able independently of Said control valve device 
upon a reduction in fluid pressure thereon for 
Opening said communication. 

5. In a fluid pressure brake, the combination 
With a brake pipe, of a valve mechanism operated 
upon a reduction in fluid pressure for venting 
fluid under pressure from the brake pipe, a con 
trol valve device operated upon a reduction in 
brake pipe pressure for venting fluid from said 
Valve mechanism, and a valve device separate 
from Said control device and subject to brake 
pipe pressure for normally closing communica 
tion through which said valve mechanism vents 
fluid from the brake pipe and movable independ 
ently of Said control valve device by a reduction 
in brake pipe pressure for opening said communi 
cation. 

6. In a fluid pressure brake, the combination 
With a brake pipe, of a valve mechanism operated 
upon a reduction in fluid pressure for venting 
fluid under pressure from the brake pipe, a con 
trol reservoir, a control valve device subject to 
the opposing pressures of the control reservoir 
and the brake pipe and operated upon a reduc 
tion in brake pipe pressure for venting fluid 
from Said valve mechanism, and a valve device 
comprising movable abutments subject to the op 
posing preSSures of the control reservoir and 
the brake pipe and a slide valve operated by said 
abutments for normally closing communication 
through which said valve mechanism vents fluid 
from the brake pipe, said slide valve being oper 
ated by said abutments upon a reduction in brake 
pipe preSSure for opening said communication. 

CLYDE C. FARMER. 
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