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To all whom i may econcers: -
Be it known that I, Howarp M. ¢ MR-
prry, & resident of Pitteburg, in the county ot
Allegheny and Btate of Fennsylvania, have
invented certain new and usefur lmprove-
ments in Alr-Brake Apparstus; and 1 do
hereby declare the following to be a full,
clear, and exact deseription of the invention,
such -as will enable others skilled 1n the art to
which it appertains to make and use the
same. . T
My invention relates to improvements 1n
air brake apparatus and mors parficularly to
triple-valve mechanisms. o
.%HB' object of my present inventlon s to
provide simple and etficient. means for apply-
mg, holding and releasing brake cylinder
~ pressure, the said mechanisa being so situ-
ated and connected with the tram pipe,
auxiliary reservoir, and brake cylinder, that
a, reduction of pressure in the train pipe will
result in an application of the brakes and so
that a rise of train pipe pressure will, through
the medium of the said valve mechantsm,
effect the release of the brakes and the re-
charge of the auxiliary reservoir. |
A further object is to sc construct the
valve mechanism that it shall be very sensi-
tive to variations of train Dipe pressure in
order to insure its proper oneration on both
Jong and short frams, S
A further object is ic embody, m a valve
“mechanism of the chiaracior to which my 1n-
vention relates, means for venting a shight
amount of train pipe Suid 1o the brake cyl-
inder in service applications of the brakes in
order to thus automatically transmit the re-
duction made (by manual mosns) through-
out the train and thus insure the prompt and
positive application of il the hrakes of the
traln. ~ o -
A further object i3 to smbody I o riple
valve mechanism, means for rapidly venting
a large amount of train pipe alr {o the brake
eylinders. in -emergenc; applications of the
-+ brakes and thus transmii the
out the tram.
A further object s o P

tripie valve for eflecting ths

i

15

20

4.0

it oy

covide means in &

aetion through~ |

s normal release of-
the brakes and rechavos of the auxiilary res-

_ervoir when the rise of pressure in the train
pipe occurs at a moderate rate,—such as
would obtain near the central or rear portion
of a train of average length. .

A further object is to provide means for
vestricting the release of the brakes and the

' recharge of the auxiliary reservoir when the

rise of pressure in the train pipe occurs at &
rapid rate,—such as would occur at the for-
ward portion of & train,—n order to prevent

('the overcharge of the auxiliary reservoirs

(there located) and to cause a more rapid
flow of air toward the rear portion of the
‘train, and to retain somé of the pressure in
the brake cylinders {on the forward carskfor
a short period after the release is started, in
order to make the release more uniform
‘throughout the train and thus prevent the
running out of the ‘‘slack” and thereby
- prevent the ‘‘jerking” of the cars.

A further object 1s to provide means for
slightly restricting the recharge of the auxil-
iary reservoirs when the rise of pressure in
the train pipe is very slow,—which may oc-
cur near the rear end of a very long train,—
to facilitate the more rapid flow of train pipe
fluid to the extreme rear of long trains In
order to secure a prompt release of the
brakes there located. ' ‘

A further objeet is to so construet a trple

been fully applied, the brake cylinder pres-
sure may be maintained at any desirved de-
gree by the engincer through the medium of
the train pipe alone, without in any way 1n-
terfering with the sensitive "action of the
valves. . |
- With these obiects in view the invention
consists in certain novel features of construc-
tion and combinations of parts as herein-
- after set forth and pointed out in the claims.
In the accompanving drawings; 1 igures 1,
2,3,4,5,and 6 are sectional views of the mech-
anizm showing the movable parts In various
positions; Jig. 7 is a plan view of the seat for

of the main slide valve; Tig. 9 is a top plan
view of the secondary or graduating Vﬁﬁve;
Figs. 10,11, 12, 12 and 14 are sectional views
of the graduating “alve, main slide valve and

the main slide valve: t1g. Sis a top plan view.
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slide valve seat, showing the registration of

ports 1o various positions of the valves not
‘lustrated in Figs. 1 to 6.

The various sectional views, of the valves
and their seats are taken on the line A—A of
Y1g. 7; the line A* A' of 1ig. 8, and the line
A.E“—r.igz oE }:?lg., i7 . |

1 ‘repregent
cured to the end of an auxiliary reservoir 2 so
that the latier will form a head for one end of
the casing, or the latter may, if desired he
provided.with a separate head which may, in

turn be secured to any convenient support

~and provided with suitable ducts and pas-

15

20

20

39O

40

45

sages.

A bushing 3 is pressed into the casing 1 and,
the lower portion of this bushing constitutes

> | . T . X
a seat X for a main siide valve ID which is

movahle longitudinally within the bushing,
by means of the rod » of a piston G, the lat-
ter being movakble within a chamber or cylin-
der ' between one end of the bushing 3 and
the opposite head of the casing adjacent to
the auxiliary reservoir. Y or reasons which

will hereinafter become apparent, motion
should not Le transmitted to the valve D
throughout the full travel of the piston G and

its rod, but there should be a certain amount
of lost motion Letween said piston rod and
the wvalve.

provided with two shoulders 1%—. 3 for en-

gaging the valve at respective ends thereof, .

and these shoulders are so spéced apart that
the rod can move a certain distance in one di-

rection or the other before engaging the |

valve. , .

The rod ' is recessed ketween its ends for
the reception of a secondary or graduating
valve K which has a close fit within said re-
cess so that 1t will parta’-e of the movements
of the rod ﬂ
ter, 4nd this secondary or graduating valve
18 pressed toward its seat on the main valve
D, ty means of a light spring ». -

Provision 1s made at Y for the attachment
oi the train pipe and this inlet communicates

-~ with a duct & over the bushing 3, the interior

o0

of wnich latter constitutes the valve cham-
ber !, and the duct S is connected with this
valve chamber through the medium of a duct
R, and a port f in the valve seat X. ' The
train pipe duet S a'so communicates with a
targe duct T and at the juncture of these
ducts a check valve C is located and pressed

upon its

the duct T in thedirection of the ductS. T
duct T communicates with the valve cham-
ber R' and, through the forward portion of

~the latter, with the piston chamber G!.

A duct 4 leads to the brake eylinder and

- this duct communicates with a duct V which

8D

latter communicates with a duct U terminat-
ing under a port b in the valve seat X so that
In certain positions of the valve D as herein- |

(s o casing which may be se-

Lor this reason, the rod ¥ is et
‘champer G' at the right of the pis
therein. A groove ¢ is formed in the face of

through the full travel of the lat-

seat b y-a light spring C?, and so dis- |
posed as to prevent a passage of fluid throu%h
o

012,714

atter ej{p]ained, brake cylindef alr may be
exhausted through a duct d' in the casing 1,

and so that supply fluid may also be ad-

mitted to the brake cylinder in certain othér.
-positions of the valve. '

A duet V! communicates at one end with &

large port @ in the valve seat X and at the

other end with the duct V for the passage of

i fluid (as controlled by the valves) from the’
train pipe and from the auxiliary reservoir

Ll
-

70

75

to the brake cylinder; and in the duct V'a
check valve B (held to its seat by a light

spring B?) 1s located, so as to prevent brake
cylinder fluid from entering the said duct,
from the duct V. . e

- From an inspection of Figs. 1 to 6 of the

drawings, 1t will be seen that the ducts R and

S are 1n free communication at all times with

80

the train pipe, although, under certain con- - .

ditions, as indicated in iigs. 4, 5 and 6, the
port fis closed by the valve D. =~ <

85

The main slide valve seat, X, contains, in

addition to the
ports d and e, the latter being much smaller
than the former, and both of these ports are
connected with the atmosphere by the duct

orts already mentioned,

%0

d', which latter may, if desired, be connected .

by a suitable pilpe, with a retaining valve.

The valve seat X also contains a port ¢ which:. .

13 connected Ly means of a duct ¢! with the
iston G

95

valve seat X (as shown in iig. 7) and ex-

tends to a side edge thereof, for the purpose:

of providing means for balancing the gradu-
ating valve under certain conditions,

100 -

The rod ¥ is adapted to contain, in addi-
tion to the spring r hereinkefore referred to,

two other springs N and N*. The spring N?
1s of moderate strength and operates to nor-

105

mally hold a rod H? in the position shown in

The spring N is comparatively licht

12, 1.

and presses, at one end against the bottom of

1ts soc et in the rod i, while its other end

ears against the head H? of a valve H—H1,
which latter 1s intended to regulate the flow

110

of fluid through a duct K from ducts W

- communicating with the auxiliary reservoir

2, sald duct K terminating at one end in a
face 7. The ducts K and
in t.e head of the auxi'iary reservoir, which
also forms the head of the chamber G as

may be formed

115

shown in the drawings, or in a separate head
on sald chamtber, as kefore intimated, and

the ducts W piped in any suitable manner

to the auxi'iary reservoir.

The main valve D contains a cavity m for
esta’ lis’' 1ng communication under certain
conditions Between the exhaust ports d and
¢ and the port b, and this cavity performs
no other functions at any time except to

cause the valve D to be pressed firmly on its

seat by the fluid pressure atove it. The
valve D also has a port & which, under cer-

tain conditions, communicates with: the port

120

125

130
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forming a cover for thess ports.

"' .*" e e 'f" Ty T -'-4“ 3 : : " 'L . ' Ty g L . -
¢in the seat X and aise with fhe groove ¢ in
: X E P R S , P T A
anid seat. In addition to the mports and

L.

. n oy on - N . ] -1%-_1 . - i - r'l ._'l-.-'i. R P I
passaires hereintefore mentioned, the valve

vooht

N ‘;=1 | S . ".l r"" n ‘E . . Ti"' . i o PRI S TA s H L
s provided with o port I and o smalle
11 . '-‘t"!. £ WPy 7YY --»---:- - - { . - X - Y S
port {, the former being adapted to register
' toa . " T

with the poet ¢

(under certain condiiions)

v T . _ Ry 3 Y. : SR S . e '; e
tn the seat X, and {he port { heing made o
register im certain positions of the valves

with the port @ in thie valve seat.

The secondary or graduating valve 1t con-
tains a cavity p for connecting the ports 4
and k under certain conditions but at no time

to form any other connections. The valve
It is disposed so as to permit of the uncover-

&

ing and closing of the port [ and also to close
communication Fetween the ports h and & oy
- LR _Ill
R AN }b £

; RN N . A S RUUPA NN GRS U SN
oF served from an inspoction of tha severn:

“5
b
L}

views ol the drawmes tlusiratine witferent
positions of the valves, that the poris fonn
.}L e never uncovered by the oraduaiing
valve 1.

-

ri:'i.i . o }1 e E:
EREE AR N B ) A B

1

der G is provided at el hana
comparatively large grooves Fornmng duets
L2 17 for the purpese ob

the piston & 1s at this end
G a flow of alr avound said piston. A
large duct or passage Q in the end of the
bushing 3 will permit air thus ilowing past
the piston through the duets IA—17 to enter
the vaive chamber K'Y when sald mston en-
caves the end of the husiing 3.7 -

A duct M is located in the wall or lining ol
the chamleror eylinder G* at the rignt band
end thereof. This duct varies in size at di-
ferent portions thereof so as to form three
passages M?!, M? M* each differing in capac-
1ty from the others. That is to say,

1

LI
¥

M T
TR e

of the chamber

the
assace Bt is of moderate size; the passage

M2 1s restricted as compared to the passage

M, while the vassage M® which comniun-
cates with the vassages MU and M s of
creater capacity than the passage 31, The
duct M, variovsly proportioned as anove oX-
plained, constitutes a Ly-pass wrouad the
piston G under certain conditions and for
purpeses

oY O

S

wiilch will be hereinafter fully
explained. Tt will be observed that when

the piston G occuples a position near ihe ! |
enter at Y and flow freely into and out of the

rieht end of tire chamber G the cuct M pro-
vides means for adinitting train pipe fluad to
that portion of the ehamber G to the rignt of
piston G, fromr which the auxiliary reservoir
1s° charged thr-ugh the port £ the iatier
being controlled hy the valve -
Throughout s portion of the operafion of
my improved valve rpechanism, 1 rely upon
a law of physics whaich, though well
“ : 118 applicaiion

nd
4

lished in principia, i@ novel in __
contemplated ry me, and

for the purposes contemy

henee I will hero.advert to it Fefore explain-
ing the mode of operation of my improve-
ments, to the end het the same mav Lo more

regdily and thoroughly understood. The

g
Ao

L 1, fii. L

te T . -n -1 ¥ H
o3 . -y .} .. 4. k- . i K ! ovea P -y _— '
vne ol the ehambee oy oviin-

il! e ."'{"'.‘:'1-' * -f.*',- ] PR
{31 p{ﬂjﬂli.i.-ii??!_ i.k“-.{.'hi;fﬂ.'

[P S p—— T T ] N e T R e e I R

:J' cd r'1'.! . “_,-:‘I’
ES Rt -

vhvsical law above alluded to relates chiefly

o ihe Dow of paseous fluids through ortfices
and may be stated as follows:—When a
copmpressed cas s admitted to o small eham-
ber through an opening of any given size
from a source of suvply, and is simultane-
ously exhausted from said chamber through
an opening not oreatly exceeding the area of
thie entrance opening, into a tank or otner
nedinn where the pressure is somewhat
iower than that of the supply fluid,—the

70

15

aresenve  attained in the small chamber

switl Be approximately equal to that of the
¥ As a practical and famliar

supply Huid, _ _
itlustration of this principle, the followlng
may be cited: On moderately long trains,
when the engincer's brake valve is left

" mogition. 16 18 immossible to secure
) ,

» locomotive if o “service’” reduction be

nawde from Lhe rear end by gradually opening
Canoangio coek, and when a ““full service”’ re-

e waromars be—lah oy e A A L e e p—— - -

a4
e mm Emm. L T R R ey a2 =

Tl — ———————

¥

o

a
T
i3

S I | ;
S LAt L!} 3
I

Juction hag Leen made at the rear by thig
weang, continuing to open the cock unti the
frain pipe is wide open to the atmosphere.

v

nder these conditions, the trein pipe at the

forward end of the train constitutes a small -

chamber having compressed air admitted to

it from a source of supply through an opening

of a given area, 1. e. the release port of the
engineer’s valve,~and exhausting’ from it
into o lower pressure mediun, 2. e.—the

train pipe to the rear of the portion con-

sidered,—through a large opening (that of
the hose coupling), and the result i1s known
to be that the pressure in the tramn pipe at

‘the forward portion of the train retains sc
' nearly its normal valve,—4. e., that of the

source of supply from the engineer’'s valve,—
that none of the triple valves there located

will apply the brakes of the cars to which

they are attached. .
Keeping the principle of physics above
outlined 1 mind, the following description
of the operation of my 1nproved valve mech-
anism under the various conditions in which
it may be employed, will be readily under-

stood. -
it 1s apparent from an inspection of the

drawings that {luid from the train pipe may

valve chamber R' and piston chamber (!
through the duct R and port 1 as long as the
intter is uncovered by the slide valve 1),
which is the case while the latter is in its
“reicase’ and ‘““service’’ positions. The
valve D is adapted to close the port f only
aiter uncovering the port ¢ for reasons which
will hereinafter appear. It will be observed
therefore, that with my improved mechan-
ism, the valves employed for both releasing

-

“and applying the brales are normally sub-

ject to train pipe pressure, instead of to aux-
iiary reservoir pressure as in ‘“triple valve”

mechanisms as heretofore constructed and

he spplication of the bra’es on the cars near .
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- oplerated. That 'porti'on of the chambér G'| The purpose of the spring N 18 to return

10

to the left of the piston G together with the
valve chamber R' which freely communi- !

cates with said chamber G! may be con- ! _ _
- the auxiliary reservoir, 1n order to prevent

venlently termed ‘“a controlling space,”
because by the variations of pressure in these

communicating chambers, the operation of

the mechanism is controlled by manipulation
of a “brake valve’” by the engineer.

In Fig. 1 of the drawings, the valves and
piston are in'what may be termed as ‘““nor-
mal recharge and free release’ position,

- which 1s the position which the parts will

. 13

20

assume when the rate of rise of train pipe

pressure is moderate, as would be the case
~near the central and rear portions of the |
avera}ge' freight trains.

- sume

1t may now be as-
that (after the brakes were applied),
the release was made and the rise of train
pipe pressure was moderate. As the piston
(x was forced by this rise of {rain pipe pres-

- sure, toward the right (the train pipe fluid

25

~ ed into the

30

enteririg the valve chamber R* and the piston
chamber G* by the duct R, port f or by duct

T or by both), drawing the valves D and E

with it, through' the medium of the rod T,

said piston finally arrived at such position
that the restricting valve H—H! was insert-
1e port K, through which latter
up to this time, auxiliary reservoir filuid had

- . free access to the right hand side of piston G.

39

Continuing its motion, the piston uncovered

the groove or passage M! and, because of the
restricted outlet through the duet K, the
pressure acting against the right hand side

- of the piston G, instantly rose to 2 point in-

4.0

termediate that of the train pipe pressure
and the auxiliary Ireservoir pressure, but the

rise of train pipe pressure 1s, in this case, as- |

sumed to be suthecient to still cause the mo-

~ tion of the piston to continue. This motion

~ of the piston causes the end of the valve
- H—H?* to.meet the face ¢ and consequently

45
 ‘shown in Fig. 1. In this position, the large

' around ‘the piston G and
50

~ the.

to compress the light spring N, and finally
cause the piston to assume the position

passage M?® of the duct M forms a by-pass
flow into the chamber G! to the right of

the piston so rapidly that, because of the
restriction of the port KK by the valve H,
ressures acting against ‘the .two sides

-
d

PT , id
B of.tge_piston become so nearly equalized

Hd

shown in Fig. 1.

60

that their difference 1s no longer suflicient
to overcome the friction of the moving
parts and they will assume the positions
. It will be observed that
before the end of the valve rod H meets the
face ¢, the passage M! is uncovered by the
piston G and during the subsequent move-
ment of the Iatter, the pressure acting

 against its right hand side is therefore no

6o

longer auxiliary reservoir pressure, but is a
& | J . “)
pressure having a value intermediate the
same and traln pipe pressure.

permits air to

then cause the undesire

the piston G across the large passage M?® of
auct M after the com(i)lete equalization of
pressures on the two sides of piston Gand in

70

an excessive back flow of air from the aux-

iliary réservoir to the train pipe when 1t 18

desired to again apply the brakes, but it is
equally important not thus to return the
piston so as to close the passage M?, because
train pipe leaks, m - conjunction 'rwith a

75

poorly operating train pipe feed valve, might

application of the
brakes. - |

1t will now be readily seen that with the

parts in the positions shown in Kig. 1, the

auxiliary reservolr 1s receiving a supply of
compressed air through the ducts W and the

now restricted port I from that portion of

“the-chamber G* to the right of the piston G,

and that this portion of the chamber is being

-supplied with compressed air from the train

pipe through the passage M? of duct M, the

port K, and passage M?® being so proportioned

that the ultimate flow of air into the auxil-
iary reservoir is fairly rapid. As this will be
the most usual charging position of the valve,

30

85

90

this rate of recharge may be termed the “nor-

mal’’ rate. Intheposition of the mechanisfh

shown in Ifig. 1, the main slide valve D es-
tablishes a free communication between the
ports b, d and e by means of the cavity m,

thus permitting a rapid discharge of brake

cylinder air from the ducts V and U to the
outlet d* and thence to the atmosphere. In
this position, the slide valves also perform
the function oi keeping port

100

f open and of

closing poits @ and ¢ coinpletely. When the '

‘pressures on both sides of the piston G and in
-the auxiliary reservoir are completely equal-

105

1zed, the lioht spring N will operate to move

the piston to the position shown in Fig. 2
(the main shide valve of course remaining in
the position shown in ifig. 1 because of the
lost motion between it and the rod I), the

large by-pass M?® thus being cut off, but the

smaller passage M* still being uncovered.

110

Now let it be assumed that after an appli-

cation of the brakes, a release is made and
that the rate of rise of train pipe pressure is
considerably slower than that in the case just

115

explained,—that is to say, that the rate of

rise of pressure is such as would usually ob-

tain between the central and rear portions of

a very long train. In this case, the piston G

would be forced toward the right of the

chamber G with only a very slight excess of

force above that necessary to overcome the
friction of the moving parts so that atter the

va've T has restricted the port K and the
piston G has opened the passage M' and be-

120

125

fore the rod of valve H—H* has met the face

£, the resulting appreximate equalization of

pressures on the respective sides-of the piston

.- will so reduce the force acting on said piston 130



.-ﬂm.t 1t will no longer .be.&_ble to overcome the

13,714

friction of the moving parts, and the valves

. will agsume the positions shown in Iig. 10.
- The piston, as previously stated, has just un-

~covered the passage M!, and the flow of ajr |
‘through this passage 1scapabl
~ the pressure on the richt hand side of the Dis- |

e of building uyp

- ton to approximately train pipe pressture, be-

~cause of the slicht rise of
‘that in the auxiliary reservoirand because of
the restriction of port K. by

10

the latter above

It will now be seen that the rate ¢f feed of
- fluid to the auxiliary reservolr, when the

15 _ ,
lease” position, is somewhat slower than if
“the larger

parts are in this position which may be called
the ‘‘compensating recharge and free re-

passage M® were open. (onse-

- quently, the amount of fluid taken from the
~“train pipe under the given condition of a very

slow rise of train pipe pressure, is loss than
would have been taken had the valve heen

- able to assume its ‘ ‘normal recharee and free

- release”

“mechanism may
‘otherwise be

30
~ -release of the brakes

35

_ position as shown in Ifg. 1. A
greater amount of fluid will, therefore, con-
tinue to flow toward the rear portion of the
train (beyond the point where this valve
be located) than would
the case and will thus tend to
compensate for the large train pipe volume
and,-as a result, will pr . ”
_ Kes on-the extreme rear end
of the train than has heretofore been accon.
plished. In this nosition of the mechanism,
1t will be noted from an spection of IMigs. 7,
3 and 10, that the cavity m of the valve D

- establishes a free connection between ports b

- charge of brake cylinder air.

& irce and rapid dis-
_ , The valves D
and K perform the same additional funetions
in this position as in the “normal recilaree
and free release” position. If, after the suxil-

and d, thus permittine

1ary reservolrs at the forward portion of the

~ train have become nearly fully recharged and

~parts 1 the positions no

1dly,

50

b

~train pipe

65

consequently the pressure near the reay of the
tram, (where the valve mechanism with the
w under considera-
tion is located) |
the valve will be forced from this O8I~
tion, (namely, its ¢ compensating recharge
and free release’ position) to its *‘ normal re-
charge and free relegse’

plenishment of the auxiliary FeSCIVOIT Pres-
sure than would be possible 1f the valve were

retamned n its ‘‘compensating recharge and |
iree release’’ position.

This movement wiil
result from the fget that when the rise of
_ pressure 1s moderately rapid, the
small groove or passage M! is vnable to sup-
ply train pipe fluid rapidly enough to the

¢ Yoo A , . -4 - o« 9. L
‘right hand side of piston G In order, with the
~cooperation of the restricted ’

port I, to
maintain the pressures acting on said piston
sufficiently neatly equalized to prevent them
from overcoming the iriction of the moving

=y

provide for a more rapid |

Beginsg to build up more rap- |

_ ' position, as shown in |
Fig. 1, thus permitting of a more rapid re-

|

thevalve H—H .7

!;

i
|
:

|

' than that of the trsin

11 the

exhaust povi ¢
retesse of Lenke eylinder pressure swill thus

position

'I |
niekely and
L N . L -

3

parts, and subsequently the tension of the
spring X, aud moving she valve to the posi-
tion showir in ¥io. 1. ' -

1t may be assumed that after an applicg-
tion of the brakes the release i3 made by
subjecting the mechanism to g very rapid
rise of train pipe pressure, such as would ob-

LAY

tan at the forward .pertion of a train near

the locomotive. In this case, the motion of
the piston to the right will be so rapid and
the difference between the ‘

only will the kinetic
énergy cf the moving parts tend to carry
them to the extreme rieht, but also the 1n-
termediate pressure (built up by ‘the co-
operation of the passages M* and M? with the
restricted port K) acting on the right hand
side of the piston G, will be < ilelently lower
pipe to still cause suf-
ficient force to act on the piston to continue
to overcome the friction of the moving parts
and the piston will be carried up agamst the
end of its chamber or eylinder G, MovIng
the valves to the positions shown in g, 11,
In this position of the mechanism, air will be
permitted- to flow to the suxtiary reserveir
from the c¢hamber G throvgh the resiricted
port K as in the other release ositions; but
In this esse, the rieht hand end ¢f the cham-
per Gt is supplied only through the VLY re-
stricted passage M. Thus, although® the
train pipe pressure is much [s¥

in the auxiliary reservoir, the recharge of the
latter =will compargtively slow, thereby
preventing, for a considerable tengily of timne,
an overcharge of said reservoir with fluid of
a higher pressuce than is normally carried
tradn pipe.  AS (he same time, & more
vapid fHow of train nive fu

1
1.0

A Vi 3 LYy Ay 1 » .."L u
bine g foward the rest

At F s F e 1 w-*r‘*"f] N T i) S &30 TIaan Ak
oI tne tram will he HGSUT20 D00 tnes PLUTBOSe OF

it_]:'l v " . e a4 e ] iy E “ ey P G ; . ~ra i-..- ]
SOCTING & i) ﬁlll})t TELSASG O - the Drakes

there located.  In this position of the mech-
anisra, woich may be tevmed the © restricted
rechaygs and restricted relonse’” nosition (as
shown in Fig. 11) the cavity m of the valve
D will connact the port b with only the small

n - N i ” 1_ l_ ) rl"‘l o T .
, the port d being elosed.  The

1 R S . )
De regivietod G TeLaraed Lo i (..-.011.‘51(}1@1 &blﬂ
} et wt law b ] d Ve
extent, and consequently tead to produce

-
L.

A

out the whoele train, (those toeward the reay

gher than that

£ a
more unifoem release of the brakes throughs-
; _

14

70

75

. train pipe pres- -
-sure and that in the auxiliary reservoir will
' be s0 great that not

80

85

90

100

105

110

115

of the irain having an unrestricted releaca /g

previously deseribed) and thus the severs

renning out of “slack’” between {he cars

walen attends the release of ordinary forms
of triple valves, will be prevented. The ad-
ditiomal functions of the slide valves in this
a0 the eame as in the other release
., to close ports ¢ and ¢ com-
_ G seep port f open. W hen the
pressures woling agoinst the respective sides
of the pision _

ervolr are entirely equalized, the hight spring

POSIICNS -3z,
i

w and that in the auxiliary res-

125

420
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N-will (as in the case_ of the “normal re-
charge and free release’’) return the piston G
across the by-pass groove M3. 'The posi-

tions assumed by all the moving parts under .

these conditions are shown in kig. 2; where-

- 1n 1t will be noted that a small amount of lost
~motion still exists between the right hand

~ shoulder 1% cf rod F and the slide valve D,
- thus permitting the piston :G to move out

10

15

- description cf the action ¢f the mechanism

- 20

beyond the passage M!, wheén traveling

- toward 1its ‘‘service position’’, before en-
aging the slide valve D, that is to say; be-

fure meeting with any appreciable resistance,
to its motion and this msuring the sensitive

response ¢f the mechanism to slow reduc-.

tions of traln pipe pressire. o
It will be readily seen from the foregoing

in releasing the brakes, that by providing
means controlled by the motion ¢f the piston

- G toward 1ts “release’ position, for subject-
- Ing the side of said piston opposite to that

25

30

~ triple valvey,

35

which 1s acted upon by train pipe pressure,
to & pressure intermediate that existing in

the train pipe and that in the auxiliary reser-

volr, it 1s possible to cause the moving parts
of the mechanism to assume any one of three
separate ‘‘ release’’ positions, the advantages
of which have been hereinbefcre outlined,
and the accomplishment of which has not

been heretcfore provided for by any other

- _,;h".

‘Assume now that it is desired to makea

service application of the brakes and that the

mechanism 1s in any of the release positions:

- The gradual reduction of train pipe pressure

40
45
50

55

(such as is usually made in service applica-
tions of automatic brakes) will cause a si-
multaneous reduction of pressure in the
valve chamber, R!, and in the piston cham-
ber, G, to the left of the piston .G, the air
irom these chambers passing out to the train
pipe through the port f and ducts R and S.
As the restricted port K 1s of equal or greater
capacily .
M3, practically full auxiliary reservoir pres-
sure will act on the right hand side of the pis-
ton (G, as the flow of air is now f{rom the

. I o ) . . . . |
auxiliary reservoir to the train pipe, and con-

sequently, regardless of what release position

the piston may occupy, it will be forced tothe | 3
- sure behind the piston G vl fall below that
1n front of 1t and said piston w1l move to the -

left as the train pipe pressure is reduced.
(Under normal conditions, the piston il he
1In its ‘‘compensating recharge’’ positionfor

the reasons Previously stated and the small
- groove M!' viill materially aid in the main- |

tenance of approximate.y full auxiliary res-

~ ervoir pressure on the right hand side of the

60

piston-G). The piston G having been forced

to the left, the duet M will be closed and the

larger portion H of the restricting valve v ill

- be drawn out of the port K, but the smaller

f)ortinn H! of sald restricting valve will be

lett in said pcrt, for a purpose which will be
65 hereinafter expiamed;.- ~After taking up the | assume » ‘‘lap’’ position, the parts being lo- 130

than even the large by-pass duct

018,714

“lost motion between the rod I and valve D,
“the rod F will cause said valve t¢ move with

it to the left and because of pushing (instead -

of pulling) of this valve by the rod F, the
7¢

gracduating valve E will be in its extreme

left hand position with respect to the main
slide valve D and will therefore connect ports

the upper end of port {... The first motion of
the main slide valve D to the left, will dis-
connect the exhaust cavity m from the bhrake

h and k by the cavity p and will also uncover

75

cylinder port 6 and the further movement of |

the valve D will cause the port [ to register

with the port @, and subsequently port £ wll
register with port ¢, and also port £ will regis-
ter with the port 6. It w1ll thus be seen, as

shown 1 Fig. 3, that auxiliary reservoir air
entering the chamber G' behind the piston
through the-partially restricted port K, 18

free to pass through the duct ¢!, ports ¢ and
h, cavity p, ports k and b and ducts U and V
to the brake cylinder. The object of par-
tially restricting the port K at this tiaie is to
permit the ports and ducts conveying the

fluid from the rear of the piston to itie hrake

cvlinder to bring about a sufriciently rapid
reduction of pressure behind the pision to
cause it to become approximately balanced
and thus prevent its further motion to the
left. The registration of the small port /
with the port a permits of a slight {io=y of
train pipe fluid to the brake eylinders in o1-
der to assist in transmitting the reductiion of
train pipe pressure throughout the tramn and
to shghtly augment the pressure obtamed 1n
the cylinders. It will be noted that the air
thus admitted through the port [ to the
brake cylinders must enter the latier by pass-

t1ng the check wvalve B3, which latter at all

times prevents a back flow of air through the

duct @. This position of the valve may be
‘termed, its

L4

quick service pesthon” and 1s
shown 1n Iig.
ports ¢, h, b, k and cavity p to the port [ are
such that the reauction of pressure in the

auxiiary reservolr w il take place much more -

rapidly than the reduction of pressure in the

3. The relative sizes of the

30

85

90

_100

1r

sl

train pipe if the latter be made through the -

port [alone; consequently as soon as the en-
oineer stops the reduction of train pipe pres-
sure by means'cf his brake valve, the pres-

rnght. The slight difference of pressures re-
quired to cause this motion 1s merely suifi-

cient to overcome the {riction cf the piston

and the graduating valve, so that v hen the pis-

ton has moved until the left hand shoulder F?

engages the main slide valve, its further mo-
tion v 1li be stopped by this means because-it
requires considerably inore torce to move the

t n and graduating valve alone. By this
means therefore, the mechanism is caused to

main valve than is necessary to move the pis-
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cated with reference to each other and to the
seat as shownin Xig. 12. It will be observed
that the graduating valve E has now closed
~ the port { and disconnected and closed the
ports hand k. This position of the mechan-
Asm may. be termed the ‘‘quick service lap
posmon If now, a further train pipe re-
-duction is. made b}r the éngineer, the piston

- will again move to the left and first cause |
10 ports &k and % to be connected by means of |

the

gra.du&tmg valve and then uncover port

| _,ﬂl-—-—-fthus permitting a {urther flow of .auxil-
_.lary reservoir air and of train pipe air to tiie

13

30

40

55

60
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may be termed ‘‘full service lap position”.

‘brake. cylinder.. The object in connecting

the auxiliary reservoir and brake mhmler

ports before the port / 1s opened, is to pre-

‘vent very shght train pipe reductmm, (such

as OCCur from lcahawc) from causing the
‘venting of tram pipe fluid to the brake (‘}Tlh.ﬁ-
der, as such venting would only amplify the
obj eetmnable results obtained from such un-
desu ed reductions of t ainL pipe pressure.

~ lhe **quick service’ position of the mech-
an 1sm (2. e.,~that above described a hi shown
in kig. 3) 1z the position which wi L be as-
sumed wnen the service wdummﬂ of train

pipe pressurs 1s made atb a falrly slow rate, a8

i5 the case on most ireight and long p.r.s,,muwu*
tramns.  When, hewever the service reduc-
tion is made on short tmms and I8 COnse-
quently fairly rapid, the mMechanism nay
sume a position (as shown in ¥ig. ’u; (o {he
leIt of its quick service pouhu;, and which
v be termed the ‘‘full service position”
ln thlS position of the mechanism, the por s ¢
and & and 6 and & are freely ‘H}i_l.ﬂt_(l ﬁd

‘_'!h,--

‘the port I has passed over the };m C @ anid con-

sequently will no longer permit a liow m T 2in
pipe fluid to the brake cyi inders, w h r Ho
(under the condiiions s mmm,a) I8 Of
not onl} ‘unnecessary  bul
When the auxiliary reservoir
become depleted L0 n point

Gndesiry E;E:‘-.

R ﬂﬂﬂ
below

lJ.t Lh“'

’15 )

"1""

.
1.,1.11

that of the train pipe pr essure, tie craduat-

LN |

ing valve B will be caused to assume o "l "

position as shown in Vig. 14,——wihick position |

%

1f the train pipe pressure be reduced, at
the Sel‘ﬂ{'e ‘ate, to such a low degree nm fie

_pressure in the brake cylinder has become

equal ‘to that in the auxiliarvy reservoir,

i"‘
L

further reduction of train pipe pressure will
obviously cause the piston (& to move the

shde valves to the left of their service DOSE-

tions for (because of the equalization of pres-
sures 1n the brake cylinder and auxiliary res-

£rvoir) the pressure in therguxiliary reservoir
cannot drop any lower, as a result of this mo
tion of the parts to the left. ,.,nnsﬁqu@r:th*
the motion of the parts will continue untit
the port fis closed .‘:sv the va,lv{h D and thus
all further flow of air {1, om the valve chamber
R! to the train pipe is prevented.
valves will now assume the posttions illus-
trated in T f1g. 4, wherein it is shown that the

VIOUS Ew, |

T hoe

il

¥

further motion to the left of the moving parLs
1s opposed by the spring N', as the end of the
rod H?® has now come into contact with an
nbutment at w. - I his position of the mech-

amsm may be termed “equalization la,p and

a?

matntaining position.”” 1t will be observed
that in this ] position, the piston { has not yet

‘7

70

moved far enougn tc open or uncover the -

ducts or grooves L' L2 - During the move-
ment of the valve D to this pusmon 1t 18

- clear from the spaces-existing between the

—— e i A — —— [ ———— -

LT LT S —

k- e s TE s T m e—r—— 2 W wh v i ek —

- - ema.n Fw _m

the }‘)01‘* @ is 0 plm-i ut any flow of awr

- when n release s ¢ lmwu s
| tions stated, there is no way for the air tp eri~

ports, that first, the ports ¢ and b Wwere com-
pletely closed and then the port ¢ was

closed. ])urmo' this same movement and at
wll times, the check valve B prev ents a flow
of fluid from the brake cylinder through port
¢ to the shide valve chamber. The ohw(t Of
closing the ports b and ¢ before UnCovering
1O
the train pipe Lw:ufn the pressure 1s subse-
quendy raiscd m said pipe) through port «,
ducts V' and U and ports b, &, % and ¢ and
cavity p zmd duct ¢ to ‘the auxiliary resor-
vour, as this would (mvmum, interfere with
Lhe pm ser velense of the brakes.  The objeet
in shiently opening port a betore clusing pory

._}r I 1(} T}LOTIG“ INLe L] vl"" W ‘11;‘___1 {Jb"'{"' 111 Olllelwgbllih"r

o

:-1})};11(:{11101”15 and 111 case the brake {wlmf’m
vressure becomes depleted by leskage after
mludhuafion the low pressure in the brake
cyiinder can ¢ause o flow of awr from the pis-

ton chamber G at the left of tue piston, past

the check valve B, and thus cause the aux-
iy reservoelr pr ossUre L0 force the piston to
i:::: vhtwm{,, idu nand pmmon —simuliane-

usly opeming port ¢ wide and permitting air

¢ How from tne wmhan PESCIVOID hmun’*l

tihe grooves L4, UF
b1 1119 cyhnder.

i hen the parts of tie mechanism assume
the equalization lap position of any other po-
sition witere ihc T‘*‘mr)rl 18 10 the g
dicated in Fig. 4 .md m main valve has un-

(owewd the pmn a; i, after redueaing the

duct { and pmt @ to t_iw

slightly opened; after which the port f was

yos1i1on -,

80

107

199

a!n pipe pressure %uﬂm“mlﬂ' to canse the

mecnansm, to assuine such a position anv
;}10%51110 equal Lo or less thtan this reduced
pressure be mamtamed in the train ppe
tl‘f ough the medium of o properly ...s,uuswd
reaucing valvg under the control of the engi-
nder pressure cannot drop

cer, the brake ey
b(‘lOT' the s 1‘(:11}1(‘11 pressure in the train

pIpe, 4s aw- Ji, under the conditions stated,
| per*’ ectly itee t{) "mw from the train pipe to

the brake cvlinder by opening the check
vaives Cand B and flowt g througeh the ducts
. and T and port ¢ and duets \“ V and 4.
Fry
thus 1t will be seen that the .mechmnf'm Pro-
vides a simple and eflicient
malmmmme of brake eviud:
ite of leakage, and vel 1o ne

le: thie proper

© pressure In
1} waterieres
acon of mv mechanism
under the condi-

31}0&31& Coy ‘Lne J

et
(o
2
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" not embody a maintenance feature.
‘also evident that this feature, as embodied in

912,714

ter the auxiliary reservoir and consequently | D is'preventéd by the abutment %! in the nut

the release may be effected with as miuch ease
as 1n the case of other triple valves which do

my improved mechanism is entirely auto-
matic (as long as the train pipe pressure is
maintamed) and that it in no way interferes

 with the satisfactory operation of the valve

10

when operated on trains having the ordinary
iorms of triple valves, but will operate in per-
fect unison with them under ah conditions.

Consider, now that the mechanism is in

~one of its release positions and that the train

- 15

95

30

3D

pipe pressure is suddenly reduced in order to

cause ‘an - emergency application of the

brakes. This will, of course, effect a rapid
motilon of the piston and slide valve to the
left, causing them to pass over their service
positions, as the reduction of pressure in the
tram pipe is so rapid that the pressure behind
the piston cannot fall as rapidly through the
service ports and consequently the parts
move rapidly to their extreme left hand posi-
tions, as indieated in Fig. 5. Theé port £ is

now closed and the port a is wide open. The

ports b, ¢ and e are also closed and the cavity
m of valve D is resting over port d and thus
exposing a iarge portion of the area of the

tface cf the valve to atmospheric pressure in

order-to permit the low nressure above it to

hold it to its séat, notwithstanding any tend-
ency.that the higher pressure existing in the
small port ¢ may have to Lift it from its seat.

In this position of the main slide valve, the

port A therein registers with the small groove

- ¢ (see I'ig. 7) and thus insures the complete

balancmg of the graduating valve E, the

- cavity of which connects with the port & at
40

this time, by admitting the same _%}res_s',ure
beneath it that exists aboveit. Asthe valve

r

- moves beyond its: service positions toward

15

that shown in Fig. 5, _
- How of air from in front of the piston to the
tram pipe is-stopped the instant that the
. port f1s closed, still, as the port @ is opened

although all further

before port fis closed, a very rapid reduction

- of pressure now occurs from in front, of the

50

piston through the port @ and its connecting
ducts to the brake cylinder. In fact, the
opening of the port a not only insures the full
and rapid motion of the piston and valves to

~themr ekxtreme left hand positions, but also

5o

60

provides means for rapidly venting a large
amount of train pipe fluid to the brake cylin-
der (train pipe {luid passing by check valve
C and through ducts S and T and port a to

the brake cylinder) in order to assist in trans-

mittimg the emergency reduction of train
pipe pressure throughout the train and to

augment the cylinder pressure. -

From an inspection of Fig. 5, it will be

- observed that the movement of the piston G

65

18 limited by the end of the bushirg 3 and
that any over-travel of the main slide valve

It 1s

‘any time when the port f
main slide valve D, it is evident that the
train pipe fluid may pass freely by the check
valve Cinto the chambers R* and Gt and thus

closing the left hand end of the casing. In

- Fig. 5, it is also shown that the portion H! of

the restricting valve has been removed by

the piston from the port K and consequently
a free flow of air from the auxiliary reservoir ..
18 permitted through the ports W and K,

around the piston G through the grooves L,
12 and through the duct Q and port a to the
brake cylinder. This flow of auxiliary

70

79

reservolr air s sufficiently restricted to per- -
mit a large amount of train pipe fluid to enter

the cylinder; it being evident as previously

nointed out that a free path is provided in
‘the emergency position (as there illustrated)

for the passage of train pipe fluid to the cylin-

der. When the pressure in the slide valve
~chamber finally tends to become greater than
‘that in the train pipe, the check valve C is
closed by its spring and a back flow of
the train Fipe 1s thus prevented as the port f

w

aQ1r to

1s also closed as previously pointed ouf.
When the pressures in the auxiliary reservoir
and brake cylinder (said pressures now act-
ing on the respective sides of piston G) be-
come ap{)roxi_mately' equalized, the moving
parts will assume the positions shown in Fig.
6,—which position may be termed emer-
gency lap position”.

(x and graduating valve E have been moved
slightly to the right, thus cutting off the
grooves 1! and 12 This motion of the
piston s caused by the spring N through the
%ediu_m qf the rod H? as clearly indicated in

12. 6.

The main valve D is
still in its emergency lposition, but the piston

The object of balancing the gradu-

80 .
:
90

95

100

ating valve as previously described 1s now

apparent,—viz.—to insure the least possible
resistance to the backward motion of the

piston G, in order to make its return by the

spring N! positive under all conditions, and

thus Insure the easy and sensitive release of

the brakes, when the train pipe pressure is

subsequently built up, by cutting off all
communication (through the grooves L! and
L*) between the auxiliary reservoir and the

-train. pipe in this position of the piston.

Yvhen 1t 1s desired to release the brakes at

105

110 -

1s closed by the

115

act on the piston G and force it at once

toward its release positions.
Having fully described my invention what

120

I claim as new and desire to secure by Let-

ters-Patent, 15—

1. The combinationin a t’riple. valve méch—'

anism, of a valve for controlling the applica-
tion and release of the brakes, a piston con-

nected with said valve, a chamber in which

126

said piston is contained, means for normally
admitting auxiliary reservoir fluid into said

chamber at one side of the piston, means for

| permitfing o flow of train pine fluid into the

120



10

15

20

29

30

918,714

| .c?ntmlling space at the ?thér side of said | to close the other path when said valve has
piston, means for permitting a flow of {flud

from said controlling space to the train pipe
under certain conditions, and means 1or pre-
venting the flow of fluid from said-controlling

“space to the train pipe under other conditions.

2. The combination in a triple valve mech-
anism, of g valve for controlling the applica-
tion and release of the brakes, a piston con-
nected with said valve, a chamber 1n which

said piston is contained and constituting at
one side of the latter a controlling space,

means for normally admitting auxiliary reser-
voir fluid into said chamber at the other side
of the piston, means providing two paths for
train pipe fluid into said’controlling space
and means for preventing at all times the
passage of fluid from sald controlling space
to the train pipe through one of said paths.

3. The combination in a triple valve mech-
anism, of a valve for controlling the applica-
tion and release of the brakes, a piston con-
nected with said valve, a chamber in which

sald piston is contained and constituting at

one side of the latter a contrelling space,
means for normally admitiing auxiliary res-
ervoir fluid into said chamber at the other

side of the piston, means providing two paths

for train pipe fluid into sald controlling
space and means for preventing at ail tumes
the passage of fluid from said controlling

 space to the train supply through one of said

40

45

50

55

60

65 paths, and means controlled by said valve | connected with said piston, means

paths, and means for opening and closing
the other of said paths between train pipe
supply and said coniroiling space.

4. 'The combination in a tripie valve mech-
anism, of a valve for controlling the applica-
tion and release of the brakes, a piston con-
nected with said valve, a chamber in which
said piston is contained and constituting at
one side of the latter a controlling space,
means for normally admitting suxihary res-

ervoir {luid into said chamber at the other

side of the piston, means providing two paths
for train pipe fluid into said controlling

space and means for preventing at all times
fluid from said controiling
space to the train pipe through one of said |

the passage of

pathis, and means controlled by the move-
ments of said valve for opening and closing
the other of said paths. | '

5. The combination in a triple valve mech-

anism, of a valve for controlling the applica-
‘tion and release of the brakes, & piston con-

nected with said valve, a chamber in which
sald pigton 1s contained and constituting at

one side of the latter a cortrolling space, |
means for normally admitting auxiliary res-
ervoir fluid into said chamber at the other

side of the piston, means providing two paths
for train pipe fluid into said controlhng
space and means for preventing at all times
,tge ‘passage of {luid from said controlling
space’ to the train pipe through one of said

L]

passed its ‘‘service’ position in 1ts move-
ment toward its ‘‘emergency’’ position.

6. The combination in a triple valve inech-
anism, of a valve for controlling the applica-
tion and release of the brakes, a piston con-

70

nected with said valve, a chamber in which

sald piston is contained and constituting at

one side of the latter, a controlling space, .

means for normally admitting auxiliary res-
ervoir fluid into said chamber at the other
side of the piston, means controlled by the

75

movement of the. piston for permitting a

flow of fluid from saild controlling space to
the train pipe under certain conditlons, and
means controlled by the movement of the
piston for preventing the flow of fluid from
said controlling space to the train under
other conditions. - |

7. In a triple valve mechanism, the com-

bination with a casing, & piston therein, the
space at one side ol saxl piston constituting
a controlling space, means for pormally ad-

80

80

mitting auxiliary reservoir {luid at the other

side of said piston, of valve devices for con-
trolling the application and release ol the
hrakes, located in said controlling space and
connected with said piston, means for per-
mitting a flow of train pipe fluid into ssid
controlling space, means for permutting s
flow of fluid from said controlling space to
the train pipe under certain conditions, and
means for preventing flow of fluid from said
controlling space to the train pipe under
other conditions. | |

8. In a trple valve mechanism, the com-

‘bination with a casing, a piston therein, the

space at one side of said piston constituting
a controlling space, means for normally ad-
mitting auxiliary reservoir fluid at the other
side of said piston, of valve devices for con-.

trolling the application and release of the

brakes, located in said controlling space and
connected with said piston, means for per-
mitting a flow of tramn pipe fluid into said
controﬁing space, means for permitting a
flow of fluid from said controlling space to

the train pipe under certain conditions, and

means for preventing flow of-fluid from said
controlling space to the train pipe under
other ‘conditions, said casing having means

o communication with the brake cylinders,

and said valve devices provided with means
operative under certain conditions to per-
mit a flow of fluid from said controlling space

to the brake cylinders.

9. In a triple valve mechanism, the com-
bination with a casing, a piston therein, the
space at one side of said piston eonstituting
a controlling space, means for normally ad-
mitting auxiliary reservoir fluid at the other

sice of said piston, of valve devices for con-

trolling the application and release ot the
brakes, located in said controfling space and

{for per-

90

100
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& and movable by the

mitting a flow of train pipe fluid into said !

controlling space, means for permitiing a
tlow of fluid from satd controlling space to
the train pipe under certain conditiens,; and
| i

means for preventing flow of fluid from: said
controlling

one position to permit the flow of g small

~amount of fluid to the brake cylinders, and

In another position acting to cause a large
amount of Huid to flow to the brake cylin-

ders.

bination with
space at one side of the piston constituting g
controlling space, means for normally ad-

mitting auxiliary reservoir fuid to the oiher

side of the piston, und ducts for brake Cyiin-

der fluid, of a main slide valve in said con.

veoding space, a lost-motion connection be-
tween suld valve and the piston, a aradu-
ating valve mounted on the main slide valve

mdependeutly of the movements of the main
valve, cald main valve and its seat having

means for exhausting air from o brake cyvlin-

der duct, a duct for conveying auxiliary res-
ervoir Huid to said main valve, both of said

valyes having passages cooperating to direct

such auxiliory reservoir Huid to fhe brake
cylinder duct, meuns for permitting a tlow of
train pipe fiuid into said controlling space,
means for permitting a fow of fluid fiown said
space to the train pipe under certain cor
ditions, and means for preventing a flow of
tuid {from said controiing space to the truin
pipe under other conditions.

1. in a triple
bination with a casing, a piston therein, the
space av one side of the piston constituting a
controlling | ‘
ting auxiliary reservoir fluid to the othiey
side of the piston, and ducts for hrake Cyiin-

der fluid, of o main slide vulve in said eon-

trolling space, a lost-motion conmection be-
tween said valve and the piston, a gradu-
ating valve nmounted on the main slide valve
and movable by the piston a limited distance
independently of the movements of the T aiil
valve, said main valve and its seat having

means for exhausting air from a brake cylin-

der duct, a duct for conveying auxiliary
reservoir fluid to said main valve, both of

said valves having passages codperating to
direct such auxiliary reservoir fluid to the

brake cylinder duct,” means for permitiing »
to said controlline !

flow of train pipe fluid :
Space, means for permitting a How of fhuid
tfrom said space to the train pipe under certain
conditions, and means for preventing a flow
of fluid {from said controliing space to the
train pipe under other conditions, and means
controlled by the valves for atfording a free

DLB

space to the train pipe ¢nder
‘other conditions, said casing having means
of communication with the brake cylinders,
and means in said valve devices o perative in

10. In a triple valve mechanism, the com-
4 casing, a piston therein, the

piston a limited distance |

ralve mechanisin, the com-

space, weans lor normally adinit-

Pk dern.

“the

space to the train

T A e L .

———

|

and having a port control

: & i
- aNINily

fiow of train pipe fluid to the brake cylinders
in emergency applications and a restricted
flow of train pips finid to the brake cylinders
in service applications of the brake, . .

12, In a triple valve mechanism, the com-
bination with a casing, g piston therein, the
space at one side of sald piston constituting
a controlling space, and means for normally
admitting auxiliary fluid at the other side of
piston, of valve devices connected with
said piston, for controlling the application
and release of the brakes, means for permit-
ting a flow of train pipe fluid into said con-
trolbng space, means for permitting a flow of
fhuid from said controlling space to the train

pipe under certain conditions , means for pre--

2 fiow of fhuid from said controlling

venting
. [ ] . ' ‘i‘ . L
pipe under other condi-

-

tions, and means cperating to prevent s
o1 fluid from the brake cylinders to the GOT1-
trolling space at all times. -

13. Ina triple valve mechanisim, the com-
bination with o casing, a piston therein, the
space av one side of said piston constituting
8 controlling space, and means for normaily
admitbing auxiliary reservoir fluid at the
other side of the piston, of valve deviees o
nected with said piston, for controliing the
application and release
for permitting 2 How of train pipe fluid into
said controlling space, means for permitiing
8 flow of fluld from said controlling space to
the train pipe undercertain conditions, means

for preventing a flow of fluid from said con-
vrain pipe under other

TS R v _

trolling space to the

conditions, a brake eylinder
4 birake
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vidve mechanism, the com-
asing, of a piston therein,
sie side of sald piston constitut-
_ g space, means for admitting

HEALY Teservolr Tiyia at the other side of
the piaton, and a brake cylinder duct, valve
devices connecied with and controlled by the
movernents of sald niston, said valve devices
Baving poris and TASSATES cooperating to
close divect communieation between the UK~
utary veservoir and the brake cylinders when
the brake eylinder and auxiliary reservoir
essures are approxunately equal and as
645 Lhe ]

miately equal Lo the auxiliary reser-

"y
|
¢
[
¥

- =t g
|
r_-I'

e mechanism, the cou-
piston therain,
sald piston constitub-

inte valve

bination with a casing, of
the space at one side of
mg a controlling s

it
auxiliary reservolr fluid at the other side of

+
&

! by snid valve

. at all times to
Crom dowing from the brake

prossure 1 saxd controlling space

space, means for admitting

70
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of the brakes, means
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pive fluid te said sentrolling space, & check
valve in one of sard paths, means codperating

voir and the brake cyhinder, and spring-actu-
ated mesns operating to actuate sald valve

nder conneetions, valve deviees connected

evlinder connections, awd establishing coe-

0127

}

sald piston, valve dsvices connected with
sald pisten for eontreliing the application
and release of the brakes, two paths for tram |

with said valve devices to elose the other ot
said train pipe fluid paths and to tully open
conumunication between the auxiliary reser-

devices to elose communication between the
brake cylinders and auxiliary reservosr.

16. In a triple valve mechanism, the com-
bination with a casing, of a piston therein,
means for subjecting one side of sard piston
to auxiliary reservolr pressuve, the space at
the other side of sald piston constituting a
sontrotling space, means for admitting tram
pipe fluid to said controlling space, brake cyl-

with said piston, said valve devices providet
with means for opening comuumication be-
tween sald controifing space and the brake

munteation between the auxiliary reservouw
and the brake eylinder conmeetions, and o
spring tending Lo effect the closmg ol com-
inunication between the brake eylnwdor cons

| : R R U S ;
neetlons and t}il{'_.‘— AUNUIAYY PEseIVoil, |

Cbination with a casing

* 49)

-n.-l

60

a5 19. In a triple valve mechanisni, the com-

movement of said piston for adinitting auxii-
Jary reservoll fluid to sald controiling space,

hination with o easing, of a piston therem,

17. In a triple valve mechanism, the conr- |

o of u piston therem,

means for subjecting one side of sani piston |
to auxiltary reservoir pressure, the space at
the other side of said piston constitutmg a.
controiling space, means for admitting tram
pipe fluid to said controlling space, brake
cylinder connections, ducts controlled by the |

valve devices connected with said piston,
said valve deviees provided with means for
opening commaunication between said con-
trolling space and the brake cyhnder connec-
tions -and establishing cominunication be- |
tween the auxihary reservoir and brake cyi-
mder connections, a cheek valve m said |
bhrake eylinder conneetions permtting a-
flow of {luid throueh the latter from the ¢ios- |
trolling space, and a spring tending to oper-
ate the piston to close commumcation oe-
tweenn the brake eyvhunder connections and
the auxiliary reservoir. - _ |
18. In a triple valve mechanism, the com-

the spaee at one side of said piston coustitut-
ng a conirolling space, means for subjecting
the other side of said piston to auxiliary res-
ervoir pressurs; brake eviinder connections,
means. for “establishing communieation be-
tween the tramm pipe and ssid controliing
space and means confrolled by saul viston
for establishineg communieation between saud
controlling space and the brake cyhnder con-
nections.

valve deviees controtled

14 o TR,

bination with a casing, of & piston theremn,
thé space at one side of said piston consti-

tuting a controlling space, means for sub-

jecting the other side of said piston te auxil-
1y reservolr pressure, brake cylnder con-
nections, means permitting a {low of tram

pipe fluid at all times to the controlling

70

space, means. controlled hy the piston for

opening communteation between the con-
trolling space and the brake cylinders,
means constituting another path between
said controlling space and the train pipe, and
means controlled by the piston for closing
said last-mentioned path after eommunica-
tion between the eontrelling space and the
brake eylirtders has been apened.

20. In a triple valve meehanism, the com-
bination with a casing, & plston therem, and
valve devices controlied by sald piston to
control the applicatien and release of the
brakes, of means for subjecting one side of
said piston (o train pipe pressurte, means for

admitting suxiliary pressurve to the other
i )

<ide of the piston, means controlled by the
movements of the piston to contrel the ad-
misston of auxiliary reservoir iluid to the

- cluanber containing the piston, and & duct
- coidrolled by said valve devices for eonvey-

ime {luid from the side of the piston at whieh
auxiiiary reservolr fluid enters, to the brake
cyhnders. .

21. In a triple valve mechanisiy, the com-

bination with a casing, a piston therem, and

valve -devices controlled by saxd piston to
contral the application and release of the
1 . ] g Ny £ . . 2 1 &, 1
brakes, of means for subjecting one side i
said piston o train pipe pressure, means of
comimunication for the passage of auxthary

reservolr fluid to the other side of saxd piston,

75

&0

§0

)

25

100

and means controlled by said piston tor re- 105

stricting said means’ of communieation of
auxiiary reservoir flud, and a duet con-

trolted by said valve devices for conveying

fluid from the side of the- piston at which

auxibiary reservoir fluid enters, to the brake

cvlimder. _ -

22, In a triple valve inechanism, the coni-
bination with a casing, a piston therem, and
valve devices controlted by said piston tor

controlline the application and release of the

hirekex, of means for subjecting one side of
anid piston to train pipe pressure, a duct for
admiiting auxiliary reservoir fiuid to the
other gide of said piston, and a valve device
controtfed by saild piston for varying the de-
oree of flow of auxiliary reservoir flud
throueh said duet, and a duct controlled by
satd valve devices for conveying {iuid from
the side of the piston at which auxiliary res-
ervoir fluid enters, to the brake eylinders.
23, In a triple valve mechanism, the com-
hination with & casing, o piston therein, and
ﬁ)}" said piston for
controlling the apphication and release of the
brakes, of means for subiecting one side of

110
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 appreciably less than the size

285
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36

‘admitting auxiliary reservoir pressiye

‘sald piston to

i

&2

PR L
'Lf'[! .?.LFTF

sald piston to train pipe pressure, » du
other side of said piston, a ¥
said piston and movable through said duet,
said rod having a diameter appreeiably less
than that of said duct, wherehy said duct is
restricted, and a duct controlled by said

¥alve devices for conveying fluid from the

side- of the piston st which suxiliary reser-
voir fluid enters, to the brake cyinders,

24, In s triple valve
bmation with a eaﬁiﬁ%ﬁ piston therein, and
valve devices controlled by said piston to
control the application and reiease of the
brakes, of means for subjecting one side of
train pipe pressure, & duct for
conducting auxiliary reservoir fuid te ihe
other side of said piston, and & rod carvied by
the piston and adapted 10 snter eaid ducs
restricting the same, said rod |
rality of portions differing in
other, -the greatest size of said roc
ot said
and a duct controlled by ssid valve deviees
for conveying fluid from the sids of
piston at which auxiliary reservoir
enters, to the brake evlinders. .

25. In a triple valve mechanism, the com-
bination with a casing, a piston therein sand
valve devices controlled by said piston for
controiling the application and release of the
brakes, of means for subjecting one side of
seid piston to train pipe pressure, means for
normally introducing auxiliary reserroir
fluid at the other side of the piston, and

L 1 .
L

Means ror subjecting the side of the

e LI
LIS SO0

~at which auxiliary reservoir fuid ic 0T
mally introduced, to a pressurs inferme.
~ 3

45

.55

6o

diate that of train pipe pressare and suxil
18Ty FeServoir pressure.

26. In a triple valve mechanism, the com-
bination with a casing, 2 piston thorsin and
valve devices controlled by said piston for
controliing the application and release of the
brakes, of means for supjecting one sids of

WAL

o

]

said piston to train pipe pressure, means PO
- . » 1 ] ‘a L N '!'i""l'f‘-‘.a Freoroe e PN B R . ]
vormaltly intreducing auxiliare ressrvoir

fluid at the other side of the piston, and
mneans controlled by the piston for subj acting
the side of the piston at which auxiiory res-
ervoir {luid is normally introduced, o

sure intérmediate that of train pipe Dressure
and auxiliary reservoir pressure. |

27. In a triple valve mechanism, the come- -

i
) - L] ik L » r _—-? o
binatien with a casing, » piston therain, o
valve devices controlled by said piston
coutrolling the lenge

mj .

application and re
brakes, of means for subjecting -
sald piston to train pipe pressure,

me :
normally introducing auxiliary reservoir
fluid at the other side of said viston, and
means for subjecting said piston st ¢

thereof at which auxiliary reservoir

1 a ] _ o N . a3 T‘, Lo LT
normally introduced afte; tng prston and
1. 3 A R R

reacned nositions o

valve devices have

4 i3

G Lng |
L "

rod carried by

niechanism, the com-

& Pres-

e - g -

. . 3 - X L
BUNRCYING

> Rraxes, t0 a pressure

L] . e B e i .-- ' H . .: :i ~ o —~ - . = £ - L 4 .
Inbermediste train pipe pressure snd auxil-
1BYY TEILTVOIT preseure, _ - S
4 T U | : e 4 y -
<5. 10 & tripte valve mechanism, the com-
oy - . -

bination with s cesing, s piston therein, and
vaive devices controlled by said piston, said
piston and valve devices movabls 1o 5 plu-
rality of “‘release’ wpositions, ol means for

one side of said piston to train

Pipe pressure during ifs movement toward
1ts “'reieass’’ positions, means for subjecting
e other side of said piston to auxiiary
reservoir pressure until the first “releage’”
postbion of sald piston has been reached,
; pjecting - this last men-

- T BRI N T i r'..- : 1 -~
Laauius 107 TLen sy

oniew side of the piston to n pressure inter-

70
76

50

. Dis
mediaie auxiliary reservoir and train. pipe
presstizes, and meaus for augmenting the
degree of said intermedinte pressure during
e mevement of said piston toward its sec.
ol Pl

lease’’ position. | _
290 in o trinle valve mecnanism, the com-
siation with a casing, a piston therein and

‘a . - - ‘j . » 1
vaive devices 1{_:(}11“531‘01?@{1 by said piston for
coniroiiing che appiication and release of the

orakes, means for subjecting one side of said

piston to train
mally introducing suxiliazy reservoir fluid at
the other side of the piston, means controlled
by the piston for subjecting the side of the
piston ab which auxiliary reservoir fluid is
norieally wiroduced, to a pressure interme.-
diate that of train pipe pressurs and auvyil

18Ty reservolr pressure and means cooperat-
ing with said lasi~-mentioned means for chare-

. * |
ey P " B i T T N & Bl e Sy B E ' 1
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0y said piston for
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Srivees, of means for subjectin
: i Dressu
g auxiliary reservoir fluid
Of the piston, means ¢on-
e piston for subjecting the side
ot which swmiliary reservoir
) v intreduced, to s pressure
eriinte that of train pipe pressure and
QUXIIATY TeServoir pressurs, and meaus OG-

-4 |

srating with ssid last-mentioned means for

=y (fx

)

charging the auxiliary reservoir at g slightly

restricted rate, and sinttitaneously-operat-
ing means controlled by said valve devices to
ireery open the brake cylinder exhaust,

; F"h
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o triple valve mechanism, the com-

g -

bination with & casing, e piston therein, and
said piston, said

S SV B RN
vaive devicas controllad by

r -1 =+ - t} 4 ] ' .
pieton and valve devices being movable to 2

plurality of “releass”’ positions, of means for
subjecting one side of said piston to train
pipe prossure during its movemsnt teward
its Vrelease’’ positions, means for supjeciing
the other side of said piston 4o auxtisry res-
2rvoir prassire until the frst “relsage’’ POSI-

hamisny, the com-

e, means for

50

pipe pressure, means for nor-
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 tionof the p_is.tcn has been reached, means for

subjecting this last mentioned side of the pis-

‘ton to a pressure intermediate auxiliary res-
- ervoir.and train pipe pressure, means for aug-
5 menting the degree of sald intermediate
pressure during the movement of said piston
toward its second ‘‘release’ position, and
‘means codperating with said last-mentioned
mieans for charging the auxiliary reservoir at
10 the normal rate. L -
- 782, In a triple valve mechanism, the com-
bination'with a casing, a piston therein, and
~ valve devices controlied by said piston, said
piston and valve devices being movable to a
15 plurality of ““release’” positions, of meéeans for
- subj eﬁting one side oi said piston to train pipe
ressure during i{s movement toward its *‘ re-
- lease” positions, means for subjecting the
- other side of said piston to a,u:{i}ia,ry reser-
20 voir pressure until the first “‘release’ posi-
~tion has been reached, means for subjecting
- this last mentioned side of the piston to a
. - pressure intermediate auxiliary reservoir
and train‘pipe pressures, means for augment-

25 ing the degree of intermediate pressure dur-.

~ ing the movement of the piston toward its
-second “‘release’ position, means codperat-
ing with said last-mentioned means for

charging the auxiliary reservoir at the nor-

30 mal rate, and means formaterially restricting
- -therate of charging of the auxiliary reser-
voir when the piston moves beyond its sec-
ond “‘release’ position. --
33. In & triple valve mechanism, the com-
36 bination with a casing, a piston therein, and
valve devices controlled by said piston, said
piston and valve devices being movable to a
plurality of “‘release” positions, of means for
- subjecting one side of said piston to train
40 pipe. pressure during-its movement toward
1ts “‘release’’ positions, means for subjecting
the other side of said piston to auxiliary res-

~ervolr pressure until the first ““release’ posi-

tion has been reached, means for subjecting
this last mentioned side of the piston to a
pressure intermediate auxiliary reservoir and
train pipe pressures, means for augmenting
‘the degree of mtermediate pressure during
the movement of the piston toward its sec-
ond ‘“‘release’ position, means codperating
with said last-mentioned means for charging
the auxtliary reservoir at the normal rate,
and means for materially restricting the rate
of charging of the &uxﬁi&r}r reservoir when
the piston moves beyond its second “ release”
position, and means for restricting the brake
cylinder exhaust when the piston moves be-
yvond 1ts second ‘‘release’” position.
- 34. In a triple valve mechanism, the com-
bination with a casing, a piston therein, and
- valve devices controlled by said piston, said
piston and valve devices movable to a plu-
rality of ‘‘release’ positions, of means for
subjecting one side of said piston to train
65 pipe pressure during its movement toward
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its “velease’’ positions; means {or subjecting

the other side of said piston to auxiliary res-

‘ervoir pressure until the first ““release” posi-

tion of sald pistan-ha,.s been reached, means

for then subjecting this last mentioned side

of the piston to & pressure mtermediate aux-
iliary reservoir and train pipe pressures,
means for augmenting the degree of said
intermediate pressure during the movement
of said piston toward its second ‘‘release”
position, andsimultaneously operating means
controlled by said valve devices to- freely
open the brake cylinder exhaust. o
35. In a triple valve mechanism, the com-
bination with a casing, a piston theréin, and
valve devices controlled by said piston, said
piston and valve devices being movable {0 a
lurality of ‘“‘release” positions, of means
or subjecting one side of said piston to train
pipe pressure during its movement toward
its “‘release” positions, means for subject-
ing the other side of said piston to auxiliary
reservoir pressure until the first ‘‘release’
position of the piston has been reached,
means for then subjecting this last men-
tioned side of the piston to a pressure inter-

| mediate auxiliary, reservoir and train

pipe
pressures, means for augmen‘ing the (ﬁz—
oree of said Intermediate pressure during
the movement of sald piston toward 1is sec-
ond ‘‘release’ position, means codperating
with sald last-mentioned means for charging
the auxihiary reservoir at the normal rate,

. ' IR . . _ .
- and simultaneously-operating means con-
evices to ireely open

trolled by said valve
the brake cylinder exhaust.

36. In a triple valve mechanism, the com-
bination with a ¢casing, a piston therein, and
valve devices controlled by said piston for
controlling the application and release of

’

the brakes of means for subjecting one side

of sald piston to train pipe pressure, a duct
for normally introducing auxiliary reservour
fluid at the other side of the piston, and
means for subjecting the side 012 the piston
at which auxiliary reservoir fluid is.normally

ntroduced, to a pressure mtermediate that

of train pipe pressure and auxiliary reservoir
pressure, said last-mentlioned means com-
prising a valve device controlled by the
movements of the piston to restrict the aux-

1liary reservorr fluid duct, and a passage con-

trolled by said piston to permit tramm pipe
fluid to pass to the side of the piston at
which auxiliary reservonr {luid 1s normally
admitted. | _ -
37. In a triple valve mechanism, the com-
bination with a casing, a piston therein, and
valve devices controlled by said piston for
controlling the application and release of
the brakes, of means for subjecting one side
of said piston to train pipe pressure, a duct
for normally introducing auxiliary reservoir
fluid at the other side of the piston, means

 for subjecting the side of said piston at
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