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‘pressuire made by the engineer. .

~ UNITED STATES

PATENT OFFICE.

HENRY F. BICKEL, OF PLAINFIELD, NEW JERSEY, ASSIGNOR TO NEW YORE AIE BRAKE -

COMPANY, A CORPORATION OF NEW J ERSEY. .

“To dl whom, it may concern :

Be it known that I, Hexry F. Bickes, a,
citizen of the United States, residing in

Plainfield, in the county of Union'and State -

of New Jersey, have invented an Improve-

following description, in connection with
the aecompanying drawings, is a specifica-
tion, like numerals on the drawings repre-
senting like parts. -

This invention relates to an air brake ap-
paratus and is embodied in the car equip-
ment of an automatic air brake apparatus of

the kind now generally in use.

The object. of the invention is to improve

the action of the brakes especially in pas-

senger train equipments and to increase the -

promptness of ‘the action under the control
of the éngineer in the various conditions of
operation. '

The apparatus' herein shown and de-

-scribed contains provision for prompt re-
charge of the auxiliary reservoirs so that a

subsequent-and effective application of the;
brakes may be made very promptly ‘after
the’brakes have been released. . = ...

It also contains provision for quick serial

“action in service applications by locally re-

ducing train pipe pressure on the car equip-
ment in response to reduction in train pipe

It also embodies a novel construgtloﬁ and
organization of the appliances which: oper-
ate in° emergency applications in: which or-

-ganization the local vent for reducing train

. pipe pressure is operated independently of

40

the triple valve piston and vents to_the at-
mosphere, and provision-is made for aug-
menting the pressure in the brake c¢ylinders
that is obtainable from the auxiliary. reser-
voirs in service applications. An emergency
application with the augmented brake cylin-

_ der pressure can be produced at any time:

45

even when the brakes are already applied
with any brake cylinder pressure up to the
maximum- obtainable in a service applica-

L

- tion. " . .

&C

Portions of the apparatus involved in the

. emergency operation are not herein claimed

as they form the subject of ‘another appli-

. cation. Serial Number 869.338, filed October

$5-

29,1914, b

" Somie of the advantages of the several -im;‘

provements will be pointed out in connec- .
tion with the description of the construc-’

' AIR-BRAKE APPARATUS.'

Specification of Letters Patent.

Application filed April 23, 1914. Serial No. 833,906,

tion and oper’ation_:\ of the appafatltls em-

in the accompanying drawings.

Patented Jan. 5,1915, '

“bodying the improvements and represented

~ While the drawings represent the essen- -

tial-structural components and their opera-
tive relations to each othér, they are some-
what in the nature-of diagrams, being repre-_
sented as if thie various ports and passages
were all in the ‘plane of section instead of
in different planes as they would be made in

6C

65

thie commercial constrictions for the sake of .

tion. : AR : S

Figure 1 shows the components of the car
equipment, except the brake cylinder and
brake rigging, with the several component .
structures in’ section and with the parts in
the position assumed in- making.an emer-
gency application; Fig. 2 is a sectional view

* of the triple valve with the parts in the posi-

tion which will be called “normal release ”

compactness and convenience of construc- -

70

- which is also one of the positions in which

the triple valve parts stand while the train

is running with the brakes not applied; Fig.
3 Is a similar section showing the parts in

- the position occupied in the initial move:

ment for making a service application and
in which a local reduction in train pipe pres-

“sure is made at said triple valve to accelerate

the action of the brakes due to.the reduction

“in train pipe pressure made at the engineer’s

valve for applying the brakes in the usunal
manner; Fig. 4 is a similar section but.
showing the parts in the position occupiéd
in making a service application while air is
flowing from the auxiliary reservoir into the.
brake cylinder; Fig. 5 is a similar view
showing the parts in service lap. position,
assumed while the brakes are applied. but

~with the flow from the auxiliary reservoir.

80

90

95

to the brake cylinder cut off to retain the

pressure in the brake cylinder until further..

change in the braking force'is desired; Fig. -

6 is a_similar view showing the parts n.
the release position as when operate
effect a more-prompt recharge of the aux-

iliary reservoirs than takes place with the

parts in the normal release position shown
in Fig. 2; Fig. 7 shows the position of the -
parts assumed after the auxiliary reservoirs

100

have been recharged with the parts in the

_position shown in Fig. 6 this also being &

normal running position in which tb:gmrts'
stand while the brakes are not applied, the

various communications being the same- as

110




2

. in the vnm'jx;nal' rélease‘ position shown in Fig.
2; and Fig. 8 is a sectional view of the

emergency train pipe vent-valve in the posi-
tion assumed: at all times except when an-
5 emergency application” is being made and-

the. parts are moved to the position shown
i Fig Lo e e

Referring to Fig: 1 the components in-
cluded in the car equipment are the.triple
10 valve ‘2, in’ connection with the train pipe
3, by ‘branch 4; and the emergency vent
valve 5 connected with the train pipe 3 by

~ ,branch 6 °and also with the apxiliary reser-
"voir 7 by, a pipe or conmnection 8 that will be
15 described, the equipment further including

besides ‘the auxiliary reservoir,7 a supple-

__mentary reservoir 9 connected by pipe 92

with the triple valve 2 and controlled as to
‘ its communication with other components

20 by said triple valve as will be described.
The supplementary reservoir -9 may be of
smaller capacity than:the auxiliary reser-
voir 7 and it is normally charged ‘with the
'same pressure-as that in the auxiliary res-

25 ervoir when fully charged, said pressure be- .
ing retained in:the supplementary Teservoir

. while gervice applications of the brakes are
- - being made and being available for aug-.

- mented brake cylinder pressure when “an
80 emergency application is made whether the
" brakes are already applied or not, and also
- being available for augmenting auxiliary
" reservoir pressure at the moment when the
" brakes are released and before the auxiliary
85 reservoir has been fully recharged from the
* train pipe. o P e
Referring to Fig. 2, the main structural
components of the triple valve: include the
main slide valve 10 working on a valve seat

40 in the main chamber 12 of the triple valve

body which is in constant free communica-
tion - with the. auxiliary reservoir 7 by the
pipe or passage 13 as usual. The. triple
valve parts also include the supplementaiy

e

45 valve 14 which operates on a seat on t

. main slide valve 10 and is connected with

the triple valve piston 15 by the stem 16

theredf which has projections 17,18 for en--

gaging the main valve 10 and moving the
0 same after a short independent movement of
the piston and auxiliary valve 14 which

shifts the latter relative to the main valve

“all as usual in this general class of appara-
tus. The triple valve piston 15 is acted
85 upon at one side (the right hand side as
shown in thé drawings) %)y the auxiliary

_ reservoir pressure in the chamber 12, and. at

_ the dther side by train pipe pressure admit-
ted from the train pipe branch 4 through

~ 60 the port 40 into the chamber 41 at the left
‘hand side of the triple valve piston 15. . A
supplementary train pipe chamber or reser-
voir 42 is provided, herein shown as formed
or contained in the main body of the triple

65 valve, the purpose of which will be herein-

1,124,201

after explained. A yielding stop 19 oper-

ates to arrest the movement of the triple
valve piston and parts actuated thereby

‘when acted upon by a preponderance of aux- .

‘iliary reservoir - pressure. over train ‘pipe’

~pressure,.said" stop. arresting the piston if

70

the preponderance is comparatively small as.

in making.setvice applications; but yielding

“to permit. a further ‘movement: of the said . - :

- piston to the position shown in Fig. 1 wher 75

the ‘said preponderance is large as in the .
case” of ‘an’ emergency application of  the -

brakes. A similar yielding stop 20 arrests

the movement of the triple valve piston and -

the parts actuated thereby, when acted upon

'by a moderate preponderance of train pipe -

80

pressure over auxiiary reservoir pressure S

but yields to permit a further movement to

the ‘position-shown: in Fig. 6 when train =

‘pipe” pressure has a’greater preponderance
over auxiliary reservolr pressure. - '
The operative relations of the -various

ports and communications controlled by the

triple valve under the various conditions of
operation may be best understood by refer-
ence to the several figures showing the dif-

85

90

ferent positions-assumed in the varying con-" -

-plied the parts stand in the position shown

"ditions of operation.. Normally when the
~train is running and the brakes are not ap- -
95

in Fig. 2 or that shown in Fig. 7, the es-

‘sential communications or port “connections
“being the same in these two positions, which

are the same except for a slight variation
in the position of the main valve 10 the rea-

son for which will be readily understood-

100

after ‘the explanation of the various con-

ditions of operation. :

Referring to Fig. 2, the parts are in the

position assumed when the triple valve pis-
ton has been moved by a moderate prepon®
derance of train pipe pressure over aux-
iliary )
rested by the yielding stop 20. Under these
conditions the auxiliary valve 14 is at the
extreme limit of its movement toward the

right on its seat on the main vilve 10 and

said main. valve 10 is engaged by the pro-
jection 17 of the triple valve piston stem

16 which has moved the main valve 10 to.

the position shown, on its seat in the triple
valve body. In this position, a port 21 in

‘the main valve 10 communicates with a pas-
from the train pipe port - .
130

sage 43 leading >
40 to the main valve seat and the said port

10¢

‘reservoir pressure and has been ar- .

110

115

21 which leads to the seat of the auxiliary

valve 14 is uncovered by . said auxiliary
valve so that communication is afforded
from the train pipeé through v
91, into the main chamber of the triple valve
and. thence through the passage 13 to the
auxiliary reservoir which is-thus recharged
from the train pipe

in" the latter remains in -excess of that in
‘the auxiliary reservoir. In

‘passages” 43,

as long as the pressure

this position of

125 -

130
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the main valve 10 the cavity 22 therein con-
nects the brake cylinder port 23 with the
exhaust port 24 as usual,'so that the pres:
sure is exhausted from the brake cylinder
to release the brakes. A port 44 from the
supplementary train pipe chamber 42 to the
valve seat communicates with the port 457in
‘the main valve which is connected by the
cavity 46 in the auxiliary valve 14 with the
port 47 of the main valve which now com-
municates with the port 48 in the valve seat
leading to the exhaust port 24 so that the
chamber 42 is in communjcation with the
atmosphere and any pregsure which may-
have been contained therein is exhausted
therefrom. When the triple valve piston
15 is arrested by the stop 20 as shown, the
packing ring in the periphery of said pis-
ton closes the feed passage 30 (which under
certain conditions as will be explained after-
ward, communicates from the train pipe to
the auxiliary reservoir) and consequently
in this position the only feed to the aux-
iliarv and  supplementary reservoirs 1is
through the passages 43, 21 so that they re-
-charge comparatively slowly although with
sufficient rapidity for ordinary conditions
of use. . S
As will be understood when the conditions
for making service applications have been
set forth, the pressure in the supplementary
reservoir 9 was equal to normal train pipe

pressure. and consequently greater than the

pressure in the auxiliary reservoir 7 at the’
moment when the parts were moved from
service to release position shown in Fig. 2
and consequentiy when the parts first come
to the position-shown in Fig. 2 pressure will
flow through passages 92. 91 and port 90
in the main valve 10 from the supplemen-
tary reservoir 9: (sée also Fig. 1) into the
auxiliarv reservoir 7 and increase the pres-
sure in the latter more rapidly than would
lie the case if the sole replenishment were
from the train pipe through the passages
43. 21,

In the position of the parts shown in Fig.
2 all other ports than those thus far de-
scribed. are blanked or closed and conse-
qiiently inactive and their functions and re- .
lations will be described in connection with
the conditions of operation that call them

into action. The application of the brakes -
is made in the usual manner by reducing .

train pipe pressure, and for a service appli-

: cation the train pipe pressure reduction is

60

moderate il amount and as train pipe pres- -

sure falls the pressure from the auxiliary
reservoir on the triple valve piston 15 pre-
ponderates and moves said piston toward
the left. The first important effect takes

" place when the narts are moved to the posi-

68

tion shown in Fig. 3 which movement takes
place under a slight preponderance of aux-
~iliary reservoir Jressure, stfficient only to

move the triple valve piston'and to move the
auxiliary valve on the main valve, such
movement being ' momentarily checked or
impeded when the projection 18 on the pis-. -
ton stem engages the main valve 10 and en- 70
counters its resistance to movement along its -
seat. . The effect of this preliminary move-
ment in response to train pipe pressure re-
duction is therefore to' shift the auxiliary -
valve 14 -on its seat on the main valve wWith-
out shifting the position of the main valve
on its seat. In this shifting the auxiliary
valve 14 is moved from the position in which.
its cavity 46 connects the main. valve ports
45 and 47 (as in Fig. 2) to the position in
which said cavity closes or blanks the port -
47 but connects.the port 45 with the port.21 -
which latter is thus cut off from communi- -

75 -

80

-cation with the -chamber 12 and with the

auxiliary reservoir but is placed in com-
munication with the supplementary train
pipe chamber 42 so that air from the train
pipe flows through passages 43, 21, 46, 45, .
and 44 into the supplementary train pipe
chamber 12 which has a capacity properly
proportioned ‘to the train pipe capacity.
The air from the train pipe thus expands
into the chamber 42 with a reduction in
pressure corresponding to the capacity of - ..
said chamber in proportion to the capacity 5
of its.share of the train pipe, that is, to the
capacity of the train pipe length pertaining

to the same car equipment, . Such reduction
of train pipe pressure accelerates the reduc-
tion that is taking place at the engineer’s 100
valve and thus increases the préponderance

of auxiliary reservoir pressure on the triple
valve piston. of the same equipment. This .
acceleration of the train pipe pressure re-
duction also affects the equipments farther 105
along in the train from the locomotive, so.
that their action is more prompt in response -

to the reduction made by the engineer, and

by .the consecutive similar actions in the
several equipments the brakes are applied 110
almost” simultaneously - throughout the '
length of the train. in a moderate service
application, the same as’'is commonly done

in an emergency application. - Only a com-
paratively small reduction in train pipe 118
pressure is required to effect this quick serial
action of the brakes and the supplementary
train pipe chamber 42 may be of such capac-

ity as to reduce the train pipe pressure only , =
the requisite amount to insure the complete 120
movement of the triple valve to service posi-
tion, so that as light an application of the’
brakes can be made as where they are con-

85

~trolled solely by the engineer’s valve. - The

pressure in the supplementsyy train pipe 135
chamber 42 may not fully equalize with that

in the train. pipe during the time in which

the ports 48, 21, 46, 45, and 44 remain in =
communication, although obviously no more -
train pipe air can be vented into the cham- 130
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ber than enough to equalize the pressure in
the latter with that in the train pipe. "The
- capacity of the chamber thus fixes the maxi-
" mum reduction of train pipe pressure that

s can be made by the action of the local vent..

In practice,; on a short train less air will be

" discharged into. the supplementary train

- pipe chamber than on a longer train owing

" to the more prompt response -of ‘the main
70 vilve-on a shorter train than on the longer:
" train, and the consequent.shorter period of
communication through' passages 43, 21, 46,

45, and 44. - Thus the amount of local vent-
ing is greater on a longer than on a shorter

15 train as is desirable because of the greater
" mneed for accelerating the action on the longer.
. _train. After the chambers 42 have been once
" charged, as takes place in the preliminary.
movement of the auxiliary valve 14 relative

20 to the main valve, they have no further ef-
" fect on train pipe pressure so that the brakes

aré under full control of the engineer as to-

.- the degree of force of application, the same
_ - as where no provision for quick serial action.
- gp is made. The movement of the main valve
. 77.10 to the service position shown in Fig. 4

blanks. the ports 43, 44 so that there is no .

- further -communication between ‘the train

~ pipe and train pipe chamber '42. after

. 30 the main valve has been moved to service
" position in response to the reduction in train

- pipe pressure due to the venting at the engi-
neer’s valve and to the local venting into the
chamber 42 which takes place in response to

© - gg the movement of the auxiliary valve 14 rela-
; tive to the main valve as has just been de-
geribed. 7 ‘ - N

. The sudden although comparatively slight
drop in train pipe pressure due to the_ex-

" 40 pansion or venting of train pipe air into the
- supplementary train pipe chamber 42, takes

place by the time that the projection:18 on’

" “the stem of the triple valve piston engages

- . the main valve 10 and - consequently gives
.45 sufficient preponderance in auxiliary reser-
 * vyoir pressure to overcome-the resistance of

- the main valve 10 so that it is ‘promptly

" moved to the service position shown in Fig.

4, although insufficient, when the engineer’s

- 50 valve is either in Service or in lap position

“to . produce ‘an emergency application” running ‘position as shown in Fig. 2 and

_This movement of the main valve to service
position is arrested by the yielding stop 19,

* " as the preponderance of auxiliary reservoir

- 55 pressure resulting from: the. local - venting
" " of the train pipe, althiough sufficient to move
the main valve 10, is not sufficient to over-

. come the said stop 19, and the parts.are
 therefore arrested in the position shown in
‘60 Tig. 4. ' In this position the port 28 of the

“ main valve which was uficovered by the

" auxiliary valve 14 in its initial movement
" as shown in Fig. 3 is brought into commu-

~ nication with the ‘brake cylinder port 23
65 go that air flows freely from the auxiliary

reservoir into the brake cylinder, this con- :

dition continuing until the auxiliary reser-
voir pressure falls slightly below train pipe

pressure, the reduction of which is deter- -

mined by the engineer according ‘to the
“amount of braking force desired. When
the auxiliary reservoir - pressure falls
slightly below train pipe pressure the latter
preponderates and moves the triple valve
piston toward the right, shifting the aux-

70

78

iliary valve 14 tothe position shown in- Fig. -
5 where it closes the port 28 communicat- -

ing with the brake cylinder and thus pre-

vents further flow of air from the auxiliary - )

peservoir to the brake cylinder until fur-
- ther" reduction in train. pipe pressure is
‘made, when the auxiliary valve 14 will
again be moved to the position shown in

80 -

‘Fig. 4 and ‘more air will be- permitted to~ "

flow to the brake cylinder in the usual man-.

ner, the engineer controlling this action as
usnal, and being able to increase the brake

85

cylinder pressure as is. desired until the

maximum pressure {)due to equalization of
the pressure in the rake cylinder and aux-
“iliary reservoir-is obtained. . '

The movement of the auxiliafy’ valve

from the -open position shown in Fig. 4 to-

the closed or lap position shown in Fig. 5 is

arrested by the projection 17 on the stem of -

the triple valve piston engaging the main

valve 10 the-resistance of which 1s sufficient .-

‘ to overcome the. slight “preponderance’ of
train pipe pressure that was sufficient to
move the auxiliary-valve and ‘thus to stop
the flow of air from the auxiliary reservoir
and prevent further increase of preponder-
ance in train pipe pressure as usual in ap-

“paratus of this kind. - When the main valve
‘10 is in the service position shown in Figs.

-4 'and 5 the port 90 is ont of commiinication
with the port 91 leading to the supple-
‘mentary reservoir 9, said port’ 91 being
closed by the main valve so that approxi-

“mately the pressure which was in the sup-

- plementary reservéir, before the service ap-
plication of- the brakes was ‘made .1s - re-

90

100

105

1ic

tained therein during the service applica- -~
tion of the brakes. It is to be ehserved,

however, that when -the apparatus is in

15

a service application is to be made the pres-

sure in both the auxiliary reservoir and the

supplementary reservoir 9 acts in opposi-:

tion to train pipe pressure so that there is
compatatively small reduction in pressure
due to back flow through the passages 21,

120

‘43, into the train pipe before the. triple - -

valve piston 15 is first operated to cut off
said back flow entirely as shown in Fig. 3,
but the volume of air.from both of said
reservoirs is available to initiate the move-

124

“ment of the main valve 10 from the running -

position shown in Figs. 2 and 8 to the serv-

ice position shown. in: Fig. 4. The loss of-

-130



" pressure by back 1e‘akage during the inter-

val in which the train pipe pressure is fall-
ing-sufficiently to cause the triple valve pis-

- ton and auxiliary valve to be moved, is so

small that the pressure in the supplement-
ary- reservoir 9 remains almost equal to

- that in the train pipe at the time when the
" reduction began to be made, and the in-

" 10

15

creased preponderance of the pressure from
said reservoirs which results from the vent-
ing of the train pipe into the chamber 42
is sufficient to cause a prompt movement of
‘the main valve 10 so that no further reduc-

tion of pressure in the supplementary reser- ..

voir takes place. In the service position of

_the main valve, furthermore, the port 29

connecting with the port 28 communicates

- with the port 50 in the valve seat leading

20

* mined maximum and thereafter to open to:

28

to a -safety or relief” valve 51 which may-

'be set to retain pressure up to a predeter-

prevent the pressure from rising materially
above the said maximum, so that a higher
pressure than the maximum for which the
relief valve is set cannot be obtained in the
brake cylinder in a service application of
the brakes. S : ’

With the herein described provision for

~ locally venting the train. pipe in service ap-

30

35

plications it is possible to make as light ap-
plications as can be made when such local
venting is not provided for, or even lighter,

‘because it-is necessary for the engineer to .

reduce train pipe pressure only enough to
insure the movement of the triple valve
_piston and auxiliary valve, the movement of
“which will result in: the further reduction

of train pipe pressure before the projection

" 40

46

" total reduction .in train pipe pressure need

50

. 88

18 engages the main valve, the reduetion
of train pipe pressure giving the auxiliary
reservoir pressure sufficient preponderance
to overcome the added resistance of the
main valve with certainty. The reduction
by local venting, which is determined by
the capacity of the chamber 42, need be no
greater than what is sufficient to overcome
the resistance of the main valve, so that the

be no greater than that which the engineer
has to make with the usual equipment: in
‘order to insure that the movement of the
triple valve to service position will take
place. In fact, the total reduction in train

pipe pressure need not be quite so great,

‘with the herein.described local venting ap-

““pliance, in order to insure equal certainty

of movement.of the main valve, because the
sudden reduction due to venting takes
“place while the triple valve piston is still

80 moving and before it encounters the addi-

P ga
an

tional resistance of the main valve by en-
rement of ‘the projection 17 therewith
is therefore more effective to insure the

. movement of the main valve, than is the
86 casp when the piston is arrested by the main

8

valve and waits until the slowly increasing
preponderance in -pressure becomes suf-

ficient to overcome the resistance thereof, as -

1s the case when the only reduction in train
pipe pressure is that made by putting the
engineer’s valve in service position. After
a service application the brakes are released
in the usual manner by admitting pressure
to the train pipe from the main reservoir
under control of the engineer’s valve and if
the rise in train pipe pressure is large and

7C

75

sudden as is the case when the engineer ad- -

.mits the air directly from the main reser-

voir to the train pipe, or admits air when
the pressure is low in the train pipe as after
a_ comparatively strong or full service ap-

plication of the brakes, the preponderance’

of train pipe pressure will force the triple

‘valve piston to the right and will overcome

the yielding stop 20 and force the triple
valve piston against a seat at the end of the
chamber 12 as shown in Fig. 6. In this
position the auxiliary valve 14 is in the same

position relative to the main valve 10 as in.

the normal release operation represented in
Fig. 2 but the main valve 10 is moved a lit-

80

85

90

tle farther to the right on its seat in the .

movement of the triple valve piston after

it overcomes the stop 20. This movement

of the main valve does not make any effec-
tive change in its relation to the ports in

95 .

its seat controlled by it from that which -

exists in the normal release position shown
in Fig. 2, as the port 21 still remains in
communication with the port 43 so that air
flows from the train pipe into the auxiliary
reservoir, and. the ports 45 and 47 still re-
main in communication with the ports 44
and 48 respectively so that air exhausts

_through said ports and the cavity 46 in the

auxiliary valve from the supplementary
train pipe chamber 42 to the atmosphere,
and the port 90 is in communication with
the port 91 leading to the supplementary
reservoir 9 so that the pressures in the sup-

‘plementary and auxiliary reservoirs equalize

and both are recharged from the train pipe.

The only effective difference between the
parts in the position shown in Fig. 6 and
that shown in Fig. 2 is that in the position
shown in Fig. 6 the ring 30 in the periphery
of the triple valve piston 15 has passed the

-openingof the feed passage 31 so that air may

also flow through said passage from the train
pipe to the auxiliary reservoir which is thus
very promptly charged by the combined
flow through the said passage 31, and the
passages 43, 21. As soon as the auxiliary
and supplementary, reservoirs arecharged ap-
proximately to train pipe pressure the force

100

105

110

115

120

128

of the yielding .stop 20. moves the _triple -

valve piston toward the left to the position

shown in Fig. 2 and also in' Fig. 7 but in .

this .movement the projection 18 will not
reach main valve 10 which will remain ip

180




e -
the position shown in.Fig. 6, The slight

movement of the auxiliary valve 14 on the
main valve from the position shown in Fig.

6 to that shown in Fig. 7 is not sufficient to . .

make any effective change in the’port con-
‘néctions, which are thus the same as in Fig.

"~ 2. The movement from the Fig. 6 to the

.10

15

20

25

Fig. 7 position will however; cause the ring

30 of the triple valve piston to close the
feed passage 31 so that when the train pipe
pressure.is again reduced for: another ap-
plication of the brakes there will be no back
flow from the auxiliary reservoir to the
train pipe through said feed passage 81. In

the release operation the auxiliary reservoir

.may- thus' be charged very promptly so that

a second application of the brakes may be

made 'with good effect almost immediately
after the brakes:have been released. - °

In order to make an emergency applica-b_
tion of the brakes the train pipe pressure’

1s suddenly reduced the same as with the
apparatus now in general use, this reduction
calling into.action local train pipe vent
valves.which augment the reduction of train
pipe pressure and hasten its action through-

- out the length of the train in a manner now

. most generally used the train. pipe ‘vent

30

35

. in emergency applications is- structurally,

40
45

50

~well understood. In the apparatus now

valve for venting the train. pipe in emer-

gency applications is operated or controlled .
by the triple valve piston in its'movement-
beyond the position at. which it is. arrested
by a yielding stop the-action of which rela--

tive to the triple valve piston: is similar to
that of the stop 19 of the construction HLere-
in shown.- In the present construction, how-
ever, the train pipe vent valve for operating

entirely independent of the triple valve pis-
ton, and- as-herein shown is included in a

;structurally separate appliance shown at 5
in Fig. 1 and shown in its normal or inac--

tive position in Fig. 8. " As shown in Fig. 8
the said emergency venting device contains a

* chamber. 60 communicating with the train
- pipe through the passage 6 as shown in Fig.

1, said chamber 60 having an outlet 62: con-
taining an outwardly opening check valve
63 and being controlled by a valve 64 nor-

- mally held seated by the action of the spring

65 and by the train pipe pressure in the

- chamber 60." A piston 66 works in a short

56

cylindrical chamber and is interposed be-
tween the train pipe chamber 60 and a pres-
sure chamber 67 which is charged to train
pipe pressure through a small feed passage

. 68 through or past the piston 66.

60"

85

When the piston 66 is in normal position
as'shown in Fig. 8, the feed passage 68 is
obstructed or partially closed by the guide
socket. for the piston stem as shown in Fig.
8 so that the flow of train- pipe air into the
pressure chamber 67 for charging the same
is comparatively slow. In moderate reduc-
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tions .of train' pipe pressure such as are

made in service applications of the brakes,

‘the" pressure - in' the chamber 60 is’ cor-

~the"chamber 67 in" preponder-

ance and causing it to lift the piston 66. _

dingly - reduced leaving the pres- .

70

‘Such movement of the piston 66 will; how- .
ever, be arrested when.the pins 69 encounter -

“the flange-or projection 70 of the valve 64
and.in this position the opening of the feed
‘passage 68 through the piston 66 is ‘with-

» drawn from the guide passage leaving said -

feed  passage: comparatively free so that
pressure from the chamber 67 will flow back -

1nto. the train pipe without producing suffi-

cient preponderance of pressure on the pis-

ton 66 to unseat the valve 64. / In case, how-
ever, of a sudden large drop in train pipe

80

- pressure such as is effected by the engineer

to produce an emergency application of the

85

brakes, the pressure in the chamber 67 will " v
“be left sufficiently in preponderance to cause .
-‘the piston 66 to unseat the valve 64 .as ° -

_shown in Fig. 1 and thus permit train’ pipe
air to escape through' the passage 62 past
‘the check valve 63, thus affording a. large

vvgov/‘.

~ local vent:-f[;'()m the train pipe and theréby
_hastening the action of the train pipe reduc-

‘tion on the other equipments as is “well
understood: IO

gency application.. The effect of the sudden
- large drop- i

drop-in train' pipe pressure, which’

: . .96
The springsacting on the check valve 63
may be-set to retaln a certain amount of -
pressure so that the train pipe need not be -
~wholly depleted of air in making an emer-. -

100

-'thus takes place in an emergency - applica- =

tion, on the triple valve is to cause the
auxiliar

stop 19 and cause the triple valve piston
- to make its: full traverse to the left as
'shown in Fig.'1. In the position of the

_reservoir pressure to preponder- |
ate sufficiently to overcome- the yield_in'g:

105

main valve 10 thus produced the port 28 .

‘will still be in communication with the brake

“eylinder port 23 the same as in the position

shown in Figs. 4 and 5, but the port 91 from
the supplementa
covered and-the
valve 51 will be

val closed so that the pressure
'in the brake

cylinder may be increased

110 -

ry reservoir 9 will be nn- -
port 50 leading to the relief

115 .

above the maximum obtail\m_ble in a service - -

-application. .

~

‘It will be understood that the xﬁOVémgnt o

of the triple valve parts to the emergency
position shown in Fig..1 may.take place at

120°

any time whether the triple valve is o nor= "

mal ‘or ru
application position shown in
with the effect that ‘the relief ‘ passage 50
from the brake cylinder will

_ the brake cylinder pressure will . be aug-

be closed, and:

ing position, or in the sérvice -
Figs. 4 and 5,

125

-mented by pressure from the supplementary -

reservoir 9. The venting of the train pipe:

through' the valve 64 takes place very rap-

180 -
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idly and the pressure in the chamber 67 falls
. -rapidly and when approximately down to
‘that in the train pipe the valve 64 1s closed by

oo

the “action of its spring 65.- When air 1s
- again introduced into the train pipe to re-

lease the: brakes it will force the piston 66
. ~down and will cause the chamber 67 to be
. recharged through the feed passage 68 as
_has been before explained. To avoid charg-

10

ing the chamber 67 substantially above nor-
mal train pipe pressure as might perhaps
take place by reason of ‘the high pressure

_introduced .to the train pipe in the release

15

operation, the communication 8 to the auxil-
iary reservoir 7 through the check valve 72,

permits air to pass from the chamber 67
‘mto the auxiliary reservoir 7 in' case the’
pressuré 1n the former is higher than that

1in- the- latter -and " thus danger of over-

20

" might perhaps be introduced into the cham- .
~~ ber 67 to operate the vent valve when the
. train pipe pressure falls to normal in the’
further charging of the auxiliary reservoir .

25

charging the chamber 67 is avoided. - Ex-
cept for this provision a sufficient pressure

attendant upon the operation of releasing

the brakes. - The check valve 72, however,
. prevents pressure from the auxiliary res-

80

‘ervoir 7 entering the chamber 67 to affect

the operation or control of the vent valve 64.
It will be recognized that the supplemen-

- tary reservoir 9 is inactive under all condi-
‘tions described except in an emergency ap-

-85

40

plication, in” which it augments the brake

cylinder pressure, and in the release opera-
_tion, in which it initially hastens the re-

charging of the auxiliary reservoir; and ex-
cept for the performance of these functions

omitted while all the other functions of the

»fa[l)paratus would .be retained. By having

45

50

‘independently of the trip n, !
“ operation of ‘the apparatus will not be im-

e emergency venting agpliancefcontx‘olled

paired by a defective triple valve. ' On the

~other hand, if the emergency venting appli-

ance should be-defective it ¢ould be cut out

- of operation without -affecting the action
. of the triple valve and the remainder,of
the -equipment pertaining to the same car
and withiout appreciably affecting the ac-

. tion of the brakes throughout the train even
© in'an emergency application, as:the vents in

66

the “remaining equipments would be  suffi-

cient to bring on the characteristic emer-’
‘gency - application.” Furthermore, a_single

- emergency venting appliance may be- used

éo

on each car equipment whether such equip-

‘ ment comprises only one triple valve and'

appurtenances or two such equipments .are

‘used on each car, as is sometimes’the case

- with heavy passenger cars. -

- . An equipment of the-herein
" giruction will operate properl&

described con-
: - in connec-
tvtiiom,with‘other equipments of the same con-

e valve piston, the"

struction or with any standard equipment

7.

of the constructions now generally in use. .

- It sometimes happens that through some de-

fect or lack of care a triple valve may stick
and fail to move in the service operation un-
til the train pipe pressure has fallen several

be sufficient. to move the triple valve piston
throughout its entire stroke overcoming the
yielding stop 19 when the main valve finally

breaks away. When the local train pipe
-vent is controlled by the triple valve piston

as is commonly the case in the apparatus
heretofore used 'such movement of any one

of the triple valve pistons would effect the -

opening of ‘the corresponding local train

“pipe valve which would be likely to bring on

an emergency application throughout the
length of the train when only a moderate

“service application was intended. With the

70

‘pounds below the auxiliary reservoir pres- -
sure the preponderance of which will then

7%

£0
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construction herein shown, however, it will -

be seen that such defective operation of one -

of the triple valves would produce no effect

further than to momentarily place the auxil-
lary reservoir 7 and the supplementary res-

ervoir 9-in communication with the brake
cylinder but such communication would be

cut-off ds soon as the pressure in said reser-

“voirs had fallen to train pipe pressure, with

the " result that only a somewhat greater

- pressure would be produced in the brake

cylinder of that equipment than on the other

cars of the train. There is much.less likeli-

hood of such defective action of one of the

20
%

100

vént valves 5 of the construction herein .

shown, as there are no slide valves tc be
. fa . moved by the piston 66 and there is but
; the said supplementary reservoir might be .

little likelihood of the pressure in the cham-

* ber 67 being greatly in-excess of train pipe

108

pressure except when the latter is dropped .

-very suddenly and largely as by the move-
ment. of -the engineer’s valve to emergency
" position;, or by the breaking -apart of the

train and the train pipe, which are the con-
ditions that are to effect an emergency ap-

plication of the brakes in dccordance with-
of operation of the-.ap- -

the intended mode
paratus. . '
‘What I claim'is: .. .
iliary reservoir; and. triple valve of an air
brake apparatus, with a supplementary train

pipe chamber, and ports in ‘the main-and -
auxiliary valves of the triple valve whereby .
-said chamber .is placed in communication

‘ ' 115
1.- The combination of the train pipe, aux-

e

120

with the atmosphere. in-normalk or running
position- of ¢the triple valve, and whereby

communication with' the atmosphere is cu

off and said chamber is placed in communi--

125

cation with the train pipe by the prelimi- .
nary movement of the auxiliary valve rela- -

-tive to the main valve in making & service

application of the brakes. .~ ~ =
2. ‘The combination of the train pipe, aux-

180



_iliary reservoir, and triple valve of an -air

brake apparatus; with a yielding stop for

. the triple valve piston engaged in its move-

- ment ‘produced by preponderance of train

pipe pressure over auxiliary. reservoir pres-

.sure; and a feed passage past the periphery

of the triple valve piston located to be closed

by the piston when arrested by said yielding
- stop -and to be opened thereby when the

10

piston is moved-against the resistance of said

yielding stop, and a communication from .
- the train pipe to the auxiliary reservoir -
controlled by the main valve of the triple.

- yielding stop. :
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valve and being open in the position of said

main valve assumed when the piston is ar-

rested by the yielding stop and also when
the piston has been moved to overcome the

In testimony whereof, I have signed my
name to this specification in the presence of
two subsecribing witnesses.

~ HENRY F. BICKEL.
Witnesses: , ° '

- Jas. ‘A, Hicgs,
M. Womack.
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