H. M. P, MURPHY.

A;R BRAKE APPARATUS.
APPLIOATION FILED APR. 4, 1808,

912,715, | | Pa,tented Feb. 16, 1909

3 BHEETB——BHEET 1

. .o w
7/ : :
7 v il
W . A =
% ol
~ y @3:9:9 | -
E &y S =3 k‘_, '
aar—P 1w i 3
=g
6 ——— = W "’i)i
- N | —— ‘ /F ~ N
™ N 2 . : R
I . -
N q
3 oy ¢ N 3!
— ' a1
i\ =
i i
F\- i
oy - ‘“"‘::: © > .
m . .
1 S *
- il S oy [0 |
\i > R R
1 - = QoE
N 7
ﬁ o/
Iy
J j s IR
L o it AN
. — - AR M
= 4|
?{C _
%

W[TNES.S‘ES ' INVENTOR



- 912,715.

H. M. P. MURPHY.

~AIR BRAKE APPARATUS.,
APPLIUATIO,N FILED APR. 4, 1908.

3 SBHEETS~SH

Patented Feb. 16, 1909.

BET 2.

1 o -

s

lz

R —
W

\_/""'35\;

-...-.-‘—i-- —-——

IMI/I/IJIJM’W;}'

\\C\\\

o
pe \\\\\\
F .///..../ / /////./
_ \\\-\\
\\

‘ , fflffilfllfflffff / \\\ \\\\\\;’\\’
A "’9‘5 70 '7//-
..s.\.\\\\\\\\\\\\-\\\\\
Ef NN
. SN
\\.«\mm.\\ ..
| = w, i
R \\)
1\\ ""\\
o 4’”"7//)17/./»
_ \\\\\ NSRS N

725
7
~\\\\\<\\\\|l\\ 2
v
.:‘73
N N\
g ////?f'y’ ’////\//./
IN \\\\\\\\ \-\\\\\\-\\\-\\\\\\\\ll\
7__ r—x\/ Z
7 W2 7
f \‘ N iy
= NN\
// A // szlfflflelllf j/ : /// Y‘ % - é‘
S, -\\\\\\ -
e = - Vh. \ 2
; 7; o Ilf!ffﬂfﬂlffll;y\\\\\ ': ‘ '/ I
Vo ke l//// N E

t

D

//5’

-ll\\\\\ll\\\-\\\\ t\\\\ﬂ\\
"§ 1= zZ

E \\\\Q\ “m\\\\ uu\\‘\\l\\

D Iflflﬁfllffffllff i/ .
///////%E l/////}// l"" z

\\I\\\\\\\\\\\\\\\\\-\\\\\\-m\\“-\\\\x\\\ NWEIN

/.'_

- M?NESSES f
;’W W

& X [NV%%R .
VeI - e
. W / "{/,’f: ///‘A///v.ﬁ Attorrev.
\\-\\a\\\-\ My

N EINNN




H. M. P. MURPHY.

" ATR BRAKE APPARATUS.
APPLIGATION FILED APE. 4, 1998.

Patented Feb. 16, 1909.

3 QHEETS~SHEET 3.

- WITNESSES

INVENTOR

 Ed Nl b 4 7.7 Marplly

y "; Aﬂan_uy




- HOWARD M. P. MURPHY, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR OF ONE-FOURTH TO

L. H. BOWMAN, OF MUNHALL, PENNSYLVANIA, AND ONE-EIGHTH TO JOSEPH M. FLAN-

NERY, OF PITTSBURG, PENNSYLVANIA.

AIR-BRAKE APPARATUS.

;.Ho,_.912,=71'§'; - _Speci.ﬁcationl of Letters '-Patqﬁt. L 'Pa,teﬁted Feb. 16, 1909.
Application filed April 4, 1908. Serial No, 425,194, ' '

To all whom, it may concern:

- 2’ resident. of Pittsburg, in the county of
‘Allegheny and State of Pennsylvania, have

5 mvented certain new and useful' Improve-
- ments .in Air-Brake Apparatus; and I do
bereby declare the following to be a full, |
“clear, and exact deseription of the invention,
- suc¢h as.will ‘enable others skilled in the art l
19 to which it appertains to make and use the

. My invention relates to improvements in

alr brake apparatus and more particularly to
~ triple valve mechanisms, the objeet of the
15 Invention being-to provide simple and effi-
-cient means for controlling the operation of!

the brakes under any and all of the condi-
. tions which arise. -~ = | o

. A further object is to so construct a triple
20 valve mechanism that it shall be very sensi-
~tive to vanations of train pipe pressure, re-
_gardless of the length of the train on which

my improvements may be employed. .
© - Afurther object is to improve, 1n other re-
25 spects, the construction of triple valve mech-
anism to enhance the efficiency of the same.
Alfurther object is te-so:construct a triple
- valve mechanism that the maintenance of
brake cylinder pressure will be insured when

ing any leaks which might occur. _
- A further object 13 to embody in a triple
~wvalve mechanism, ‘“quick -action” and
~ “quick service’’ features and to so con-
35 struct the mechanism as to provide for

30 the brakes are fully applied, notwithstand- |
| the pwiston G and its rod, but there should be
g certaimn amount of lost motion between _

~ various rates of release of the brakes and re- |

‘charge of the auxiliary reservoir. -

~ With theze objects in view, the invention
-consists 1n certain novel featurés of con-
t0 struction” and combinations and arrange-

- ments of parts as hereinafter set forth and

pointed out in the (':laj.ms;_ S -:

In the.accompanying drawings; Figure 1 |

1is a sectional view. of a .triple valve mechan-

5 1sm embodying my improvements, the parts |

peing shown in tteir ‘“normal recharge and

free release’’ position; Fig. 2 is a view show- |
. ing the valve devices in “restricted recharge
~and restricted release” position; Fig. 3 13 au |
0 similar yiew with the parts in ‘“‘quick sery-
~ 1ce’”’ pesition; Fig. 4 shows the positions of
" the valve devices when in ‘“quick service
~ lep” position; Fig. 5 illustrates thie “{ull serv-
~ ice”” pogsition of the valve devices; Fig. 6is |

3 Viev.'r.__showing;ihé “full service lap" ? posi-
tion; Fig. 7 shows the position of the valve

59

a2vices when they assume their “equaliza-

tion lap and mgaintaining’ position; Fig. 8

shows the parts in “emer encyv” position;

Fig. 9-shows “emergency lap”’ position of

the valve deviges; Fig. 10 is & top plan view
of the graduating valve; Fig. 11-is a top plan

view of the main valve, and Fig. 12 is a plan

view of the seat for the main valve. - =~
-1 represents a casing which  may be se-
cured to the end of an auxiliary reservoir 2
so that the latter will form .a head for one

60

65

énd of the casing; or the latter may, if de-

sired be provided with a separate head which

may, 1n turn be secured to any convenient

support and provided with suitable duects
and passages. R S

A bushing 3 is pressed into the casing 1
-and the lower portion of this bushing con-

stitutes g seat X for a main slide valve D
which 1s movable longitudinally within the

| bushing, by means of the rod ¥ of a piston

(z, the latter being movable within a cham-
ber or cylinder G! between one end of the
bushing 3 and the opposive head of the cas-
ing adjacent to the auxiliary reservoir. For

‘reasons which will hereinafter become ap-

parent, motion should not be transmitted

70

75

80

to the valve D throughout the full-travel of .

sald piston. tod and fhe valve. For this
reason, the rod K 1s provided ‘with two
shoulders F*—F3 for engaging the valve at
respective ends thereof, and these shoulders
are so spaced apart that the rod can move a
certain distance in one direction or the
other before engaging the valve. o

The rod F 1s recessed between its ends for

the reception of a secondary or graduating
valve b which has a close it within said
recess so that 1t will partake of the move-
ments of the rod through the full travel of

the latter, and this secondary or graduating

valve is pressed toward its seat on the main

‘valve D, by means of a light spring 7.

Provision is made at Y for the attachment
of the train pine and. this inlet communicates
with a duct S over the bushing 3,.the interior

of which latter constitutes the valve cham-

ber R*,-and the duct S is connectea with this

valve chamber through the medium of a

duct R, and. & port f in the valve seat X. A

90

95

100

105
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permitting

o

check valve R? is located at the intersection
of the ducts R and S, said check valve bemng
so disposed as to prevent a passaze of train
pipe illuid from the duct S to duct R, but
a passagze of fluid, under certain
conditions, from the valve chamber !
throuch the port £, and ducts R and S to the
train pipe. The train pipe duct S also com-
municates with a large duct T and at the
juncture of these ducts a check C is located
and pressed upon its seat by a light spring C',
and so disposed as to prevent a passage ol
fluid throuzh the duct T in the direction of
the duct S.” The check valve C is provided
with a small duct ¢* which operates to premit
a restricted flow of train pipe fluid from the
duct S to the duct, T, under certain condi-
tions, when the pressure of the train pipe fluld

is such as to raise the check valve an insufh-
cient distance to fully open communication

between the ports S and T. The valve C (as
will hereinafter become apparent) therefore
acts as an excess pressure valve at certain
times. The purpose of thus providing for a

restricted passaze of train pipe fluid to the -

chamber with which the duct T communi-
cates will be hereinafter explained. 'The
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
this duct communicates with a duct V which
latter communicates with a duct U terrinat-
ine under a port b in the valve seat X so that

after explained, brake cylinder air may be

~ exhausted throuzh a duct d'in the casinz 1,

40

45

o0

60

duct W, the latter commun

and so that supply fluid may also be ad-
mitted to the brake cylinder in certain other
positions of the valve. ' '

L

A duct V! communicates at one end with

‘a large port @ in the valve seat X and at the

other end with the duct V for the passaze of

fluid (as controlled by the valves) from the

train pipe and from the auxiliary reservoir
to the Erakecylinder, and in the duct V!
a-check vlave B (held to its seat by a lizht
valve B!') is located, so as to prevent brake
eviinder fluid from entering the said duct,

fromi the duct V. The main shide valve-

seat X, contains also a port d communicating
with the atmospliere throuzh the duct d,

which latter may, if desired, be connected by

a suitable pipe, with a retaining valve. The
valve seat X also contains a port ¢ which 1s
connected by means of a duct ¢! with a large
icatinz at oneend
with the auxiliary reservoir 2 and with the
chamber G' at the right of the piston mn the
latter. L | g
The rod F is adapted to contain, in addi-
tion to the spring r hereinbefore referred to,

‘two other springs N and Nt. The spring N?

65 mally hold a rod H?® in the position shown 1n

is of moderate strength and operates to nor-

brake cylinder and .

in certain positions of the valve D as herein-

y
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Fig. 1. The spring N presses, at one end
against the bottom of its socket in the rod B,
while its other end bears against the head H?
of a rod H, which latter projects beyond the
piston G and is adapted to engage an aput-

70

ment at the auxiliary reservoir end of tne

chamber G}, | -
The main valve D contains a cavity » for

_establishing communication under certain
conditions hetween the exhaust port d and
the port b, and this cavity perforins.no other

functions at any time except to cause the
vlave D to be nressed firmly on its seat by
the fluid pressure above it. The valve
also has a port A which, under certain condi-

‘tions, communicates with the port ¢ in the

seat X. In addition to the ports and pas-
sages hereinbefore mentioned, the valve D
is provided with a port K and a smaller port
I, ‘the former being adapted to register
(under certain conditions) with the port b I

the seat X, and the port [ being made to reg-
ister in certain positions of the valves, s1th
“the pott @ in the valve seat. . The secondary
or eraduating valve E contains a cavity p tor

80

90

connecting tiie ports A and k under-certain

“ : L ' : _ 1 _
conditions but at no time to form any other
connect1ons.
to permit of the uncovering and closing of

the port I and also to close communication

between the ports h and & by forming a cover
for these ports. .
inspection of the several views of the
ings illustrating different positions of the
vaive, that the ports h and k£ are never un-
covered by the graduating valve K.

The valve D 'is provided near 1its
hand end with a large port Z and the gradu-
ating valve B is provided with an extension
72 having a small port Z to become disposed

over the port Z for controlling, under certain.

conditions, the passage of fluid from the

| chamber G* at the left of piston G, to the

The valve E is disposed so as

95

It will be observed from an
the draw-

109

Tight

105

brake cylinders through the port ¢ and the

ducts which connect the latter with the
brake cylinders. -

In order to permit the passage of fluid
from the chamber ! at the left of piston G,
to the port ! when the valves assume the po-
sitions sk.own in Fig. 3, the graduating valve

11¢

11:

E is provided with a cavity I* and a port &

A cavity p' in the valvé ki and a duct p* 1
the valve D serve to provide means for ex-
posing a portion of the face of the vaive lu to

atmospheric pressure in order to pernut tie
pressure in the chamber R to
E to its seat against pressure under saul.
1 The wall

valve from the auxiary port ec.

hola the valhe

12¢

or lining of the chamber or cylinder G' 18

provided at its left hand end with compara-

tively large grooves forming duets Lt L? for
the purpose of permitting, (when the piston
G is at this end of the chamber GY)) a

air around said piston. A large duct or pas-

12.

ow of -

i sage Q in the end of the bushing 3 will per- 13



912,715

mit ‘air thus flowing past the piston through | freight train. It may now be assumed that

the ducts L'—L? to enter the valve chamber | (after the brakes were appied) the release
R! when said piston engages the end of the | was made and the rise of train pipe pressur
bushmg 3. . _ o . ~was moderate. As the piston was forced

5 A duct M is located in the wall or lining | by this rise of train pipe pressure, toward
of the chamber or-cy.inder G! at the right | the right, (the train pipe fluid entering the
hand end thereof. This duct varies in | piston chamber by the ducts S and T)

- size at different portions thereof so as to | drawing the valves D and E with it, through
form three passages M', M? M3, each differ- | the medium of the rod ¥, the piston G first

10 Ing 1n capacity from the others, that is to | uncovered the passage M! and then the 5

- say,—the passage M!' 1s of moderate size; | larger passage M3,—the rod H coming into
the passage M? i1s restricted as comipared to | contact with the abutment ¢ just before the
the passage M!, while the passage M* which | groove M3 is uncovered and thus causing
communicates with the passages M!' and M? | the spring N to be compressed so that it will

15 1s of greater capacity than the passage M!. | operate to exert a slight back pressure on gg
The duct M, variously proportioned as | the piston, and will, when the pressures on
above explained, constitutes a. by-pass | the two sides of the piston become approxi-
around the piston G under certain condi- | mately equal, cause the piston to close the

- tions and for purposes which will be herein- | large passage M?, in order to prevent an

20 after fuily exp.amed. It will be observed | excessive back flow of fluid from the auxi'- g5
that when the piston G occupies a position | iary reservoir when it is subsequently de-

‘near the right end of the chamber G* the | sired to apply the brakes. |

- duct M provides means for admitting train | As before stated, train pipe fluid cannot
pipe fluid to that portion of the chamber | pass to the controlling space at the left of the

25 G' to the right of piston G, from which the | piston through the duct R, by reason of the gg

~ auxilary reservoir is charged through the | chuck valve R? consequently the only path
duct W which connects the chambeér G* to | by which train pipe fluid can enter the con-
the right of piston G with the auxiiary | trolling space is that formed by the ducts S
reservolr -2 as before exp.ained. = - . - |and T. Now the spring C' is so designed

30 It 1s apparent from an inspection of the | that it wil. permit of a slight lift of the valve g5
drawings that fluid can pass from the vaive | C by a very slight excess of pressure on its -
chamber R! through port f and duct R, | lower side, so thet during the motion of the
past the check valve R* to the train ige piston towards its release posi ions, practi-
duct S when the port f is not covered by | cally full train pipe pressure is permitted to

35 the main valve D as shown in Figs. 1 to 6, | act in the controlling space, thus insuring a 109
but that train pipe fluid can never enter the | positive release of the brakes, (the train pipe
valve chamber R through this path, being | fluid ‘entering the controlling space through
ﬁreiventedfrom so doing by the check valve | the ducts S-and T and the small duct ¢* of the
R*% It will also’ be observed that the | check valve C). But as soon as the piston

40 passage of fluid from the valve chamber | uncovers the groove M! fluid from the con- 195
R! to the train pipe duct S, will be prevented | trolling space flows throu~h said groove M!

- when the parts assume the positions shown | so rapidly to the auxiliary reservoir that,
i Higs. 7, 8 and 9, because the port ¥ will | because of the very restricted inlet through
then be clesed by the main vaive ID. ‘The | the duct ¢* the pres.ure in the controlling

45 main valve, in its movements to the posi- | space Talls slichtly to a value intermedizte 110
tions shown 1n Figs. 7,:8 and 9, will always | train pipe pressure and auxiliary reservoir
%pemte to close the port f only after un- | pressure, but under the assumed condition
covering the port a which communicates | of a moderate rise of train pipe pressure, the

- with the-brake cy inder ducts. | ~ { pressure in the controlling space will still be

50 . . That portion of the chamber G' to the | sufficiently in excess of that in the auxiliary 115

- left of the piston G, together with the valve | reservoir to cause the piston to continue its

- chamber R'- which {freely communicates | motion till he large groove M3 is uncovered

~with said chamber (¢}, may be conveniently | thereby, when of course a still further reduc-
termed “a controlling space’, because by | tion-of pressure in the controlling space will -

55 the variations of pressure In these com- | take place, as the duct M? is of much greater 120
municating chambers, the operation of the | capacity than the duct ¢*. (At this time the |
va!ve mechanism 1s contrciled by manipu- | spring C!, which is short and stiff, prevents
lation of a ‘“brake vaive’” by the engineer. | the check valve C from rising far enouzh to

- In Fig. 1 of the drawings, the valves and | permit of a free flow of air from the duct S to

60 piston are in what may be termed as ““nor- | the duct T as the rise of train pipe pressure. 125
mal recharge and' free release” position, | is only moderate and thus the valve C acts
which is the position the parts will assume | as an excess pressure valve under these con-

~when the rate of rise of train pipe pressure | ditions). On account of this reduction of

1s moderate as would be the’case near the | pressure in the controlling space, the pres-
65 central and rear portions of the average isures actmg on the twe sides of the piston 180.
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will beconie so nearly equalized that their | large train pipe volume and, as a result, will

difference 1s no longer suflicient to overcome
the friction of the moving parts and the

will assume the position shown in ¥Hig. 1. 1t

5

- chamber G* to the richt of the

10

will now be seen that with the parts in the

positions shown in Fig. 1, the aux hary reser- |
voir 1s receiving a supply of compressed air

through the duct W from that portion of the
: _ . the piston G and
that this portion of the chamber is- being

" supplied with compresged air from the con-

LD

termed the ““normal” rate. _
of the mechanism shown in Fig. 1, the main

20

29

“ate rise of train pipe pressure will cause the

30

trolling space through, the passage M? of duct
M and that fluid is entering the controlling
space from the train pipe through the duct
¢> at a moderate rate. As this i1s the proper
charging rate for average conditions, and as
this is the most usual charging position of the
mechanism, this rate of recharge may be

slide valve D establiches a free communica-
tion between the ports b and d by means of

the cavity m, thus permitting a rapid dis-

charge of brake cylinder air from the ducts

V snd U to the outlet d* and thence to the

astmosphere. Thus it 1s seen that a moder-
mechanism to provide for both a free release
of the brakes and a normal rate of recharge
of the auxiliary reservoir. _

1a the above description, a moderate rate

of rise of train pipe pressure has been as-

35

sumed, but should there be only a very
slicht rise of train pipe pressure, as 1s the case
toward the rear of very long trains, (that 1s

~ to say, if the force acting on the piston during

40

its motion toward its release portions is only

very slightly in excess of that necessary to

overcome the friction of the moving parts)
v hen the piston reaches such a position that

it uncovers the end of the passage M!, the

resulting flow of air from- the controlling |

space to the auxiliary reservoir will so reduce

~ the pressure in the controlling space that the

45

resistance of the moving

50

piston will no longer be able to overcome the
parts, and its fur-
ther motion will cease. At this time the
ports b and d will be freely connected by the
cavity m of the valve D, thus providing for

the free exhaust of brake eylinder fluid, but
the rate of recharce of the auxiliary reser-

Ivoir vill be slightly less than it would have

55

f

60

been if the large groove M2 had been uncov-

ered by the piston. Consequently, the
amount of fluid taken from the train pipe
under the given condition of a very slow rise
of train pipe pressure, is less than would have
been taken had the valve Leen able to assume
its “normal recharge and free release’ posi-
tion as shown in Fig. 1. A greater amount

- of fluid will, therefore, continue to flow to-
ward the rear portion of the train (beyond

05

the point where this valve mechanism may be |

located) than would otherwise be the case
and will thus tend to compensate for the

In the position

012,715

provide for a more rapid reléase of the brakes

on the extreme rear end of the train than has

heretofore been accomplished. This posi-
tion may therefore be conveniently termed
a ‘‘ compensating recharge and free release”
posiiion. | | |

If after the auxiliary reservoirs at the for-
ward portion of the train have become nearly
fully recharged and consequently the pressure

near the rear of the train, (where the valve

mechanism with the parts in the positions

‘now under consideration are located) begins

to build up more rapidly, the valve will be

forced from this position (namely, 1ts com-
pensating recharge and free release position)
to its ““normal recharge and free release”

position, as shown in Fig. 1, thus permitting
of & moré rapid replenichment of the auxl-
iary reservoir pressure than would be possi-

““compensating recharge and free release”

position. This movement will result from
| the fact that when the rise of train pipe pres-
sure 1s moderately rapid, the small groove or

passage M! is unable to convey fluid rapidly
enough from the controlling space to the

70

75

80

89

' tle if the mechanism vere retained in its

90

richt hand side of piston G in order to mam-
tain the pressures acting on said piston suffi- |

ciently nearly equalized to prevent them

from overcoming the frigtion of the moving

parts and subsequently the tension of the
spring N, and moving the parts to the posi-
tion shown in Fig. 1. )
- It may now be assumed that after an ap-

95

plication of the brakes, the release is made

by subjecting the mechanism to a very rapid
rise of train pipe pressure, such as would ob-
tain at the forward portion of a train near the
locomotive. In this case the.check valve C
will be raised by the high train pipe pressure
so as to fully open communication between
the ducts S and T and thus permit the pas-

sage of a large volume of train pipe fluid into
the chamber G! to the left of the piston G.
This will result in causing a rapid motion of

the piston ¢ to the extreme right, as the
ducts M* and M?® cannot convey suflicient

fluid around the piston to cause even an ap-
proximate equalization of pressure on its two,

sides, (the check valve C being wide open).
Consequently- the piston G is forced aganst
the richt hand end of its chamber, and the

valves are carried by it into the positions .

shown in Fig. 2 which may. be called the
“restricted recharge and restricted release”™
position of the mechanism for when the parts
are in the positions above mentioned, air will
be permitted.to flow to the auxiliary reser-
voir only through the very restricted passage

‘M2 Thus, although the train pipe pressure

is much higher than that in the auxihary

reservoir; the recharge of the latter will be

comparatively slow, thereby preventing for

s, considerable length of time, an overcharge-

110

115

120

125

130



912,716

of said reservoir with fluid of a;:higher pres- | admitted through the port I to the brake

5

!_
+0

+

sure than is normally carried in the train
pipe; (at the' same time, a more rapid flow
of train pipe fluid toward thé rear of the
train will be insured for the purpose of effect-

~ ing the prompt release of the brakes there

located) moreover when the valves are in
this ‘‘restricted recharge and restricted re-

‘lease” position as shown in Fig. 2, the cavity
“m 1n the valve D will communicate with the

‘brake eylinder port b and only a small exten-

- 'ston ¢ of said cavity m will communicate

" with the exhaust port d. The release of
“brake cylinder fluid will thus be restricted or

15

retarded to-a considerable extent and con-
sequently tend to produce a uniform release

- of the:brakes throughout the whole train

20

(those toward the rear of the train having an

unrestricted release as previously expl&ined) -

and thus the severe running out of
between the cars will be prevented.
~Assumé# now that 1t is desired to make a
service gpplication of the brakes and that the

‘slack”’

- mechanism isin any of the release positions:

25

30

The gradual reduction of train pipe pressure
(such as is usually made in service applica-

tions of automatic brakes) will cause a simul-
taneous reduction of pressure in the valve
chantber R!, and in the piston chamber G to
the ieft of the piston G,—the air from these
chambers passing out freely to the train pipe

- through the port 7, duct R, past check valve

- R* and through the duct S. The flow of

40

position :with referénce to the main slide

45

~and k byjthe cavity p and will also uncover

N LU ﬂia,ry reservolr, through
the duct M! being restricted, the piston will
be forced toward the left. When the piston

fluid from the au

1s thus forced toward the left, the duct M

w1ll become closed. After taking up the lost
motion between the rod F and valve D, the

rod will cause said valve to move with it to
“the left and because of pushing (instead .of

pulling) this valve by the rod F, the graduat-
ing valve K will be 1n the extreme left hand

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 brake
30

cylinder port b and the further movement of

- vents a back flow of air through the duct @
This position of the valve may be termed,

|

cylinders must enter the latter by passing the
‘check valve B, which latter at all times pre-

its ‘‘quick service position” and is shown in
Ifig. 3. The relative sizes of the ports ¢, B,
b, k and cavity p to the port 7 are such that
the reduction of pressure in the auxiliary

' reservolr will take place much more rapidly

than the reduction of pressure in the train
pipe 1f the latter be made through the port 1

alone; ‘consequently as soon as the engineer

stops the reduction of train pipe pressure by
meang of his brake valve, the pressure behind
the piston G will fall below that in front of it
and sald piston will move to the right.- The
shght difference of pressures required to cause
this motion is merely sufficient to overcome

the friction of the piston and the graduating
iston has moved

valve, so that when the

>
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75

80

85

until the left hand shoulder F® engages the

main ‘slide valve, its further motion will be

‘stopped by this means, because it requires

considerably more force to move the main
valve than is necessary to move the pisten
and graduating valve alone.. By this means
therefore, the mechanism is caused to assume

a “‘lap” position, the parts being located

with reference to each other and to the seat

- as shown in Fig. 4. 'It will be -observed that

| tion’’.

the valve D will cause the port I to register:

“with the port ¢, and subsequently port A -

5

0

will register with

%Qrt ¢ and also port £ will
register with port

.-~ It will thus be seen, as

shown in Fig. 3, that auxiliary reservoir air
- 18 free to pass through the duct ¢!, ports ¢

sud A, cavity p, ports k and b and ducts U

and V to the brake cylinder.

the port a permits offa slight flow of train

. pipe fluid to the brake eylinders in order to

- assist in transmitting the reduction of train
_Eﬁpe 't}t)res’sure throughout the train and. to

*

o

yaugment the pressure obtained in the

tfﬁgdem " 1t-will be noted that the air thus | ¢ and A

The registration.of the small poi*t 1 with

the graduating valve E has now closed the
port [ and disconnected and closed the

ports

‘90

96,

h and k. This position of the mechanism

may be termed f uick service lap posi-
If now, a

tion is made by the engineer, the piston will

again move to the left and first cause ports &

and % to,be conneeted by means of the grad-

uating valve and then uncover port I,—thus

permitting a further flow of auxiliary reser-

voir air and of train pipe air te fhe brake

cylinder. ‘The object inconnecting the auxil-
1ary reservoir and brake cylinder ports-be-
fore the port [ is opened, is to prevent very

slight train pipe reductions, (such as occur
from leakage) from causing the venting of

L
fu:gller train pipe reduc-

100

108

110

train pipe fluid to the brake cylinder, as such -

venting would only amplify the objectionable
results obtained from such undem-rgd- reduc-

L

‘tions of train pipe pressure.

The “quick service’” position of the mech-

anism (3. .e., that above described and shown
in Kig. 3) is the position whieh will be assumed

when the service reduction of train pipe pres-
sure 18 made at a fairly slow rate, as is the .

115

120

case: on most: freight and long passenger

‘trains. When, however, the service reduc-
tion 18 made on. short trains and is conse-

quently fairly rapid the mechanism may as-

“sume & position (as shown in Fig. 5) to the
left of 1ts quick service position, and which

may be termed the “fi

d b and b and k-are freely connected but

126

> “full service position’’.
In-this position of the mechanism, the poris -
130
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10

15

the port 7 has passed over the port a and con-
sequently will- no.longer permit flow of -
~ train pipe fluid to the brake cylinders, which

flow (under the conditions assumed) 1s ob-

viously not only unnecessary but undesirable.
When the. auxiliary reservoir pressure has

become depleted to a point siightly below
that of the train pipe pressure, the graduating
valve T will be caused to assume a ‘‘lap” po-
sition as shown in Fig. 6, which position rnay
be termed ‘“full service lap position.”

If the train pipe pressure be reduced, af

the service rate, to such a low degree that the
pressure in the brake cylinder has become

equal to that in the auxiliary reservoir,

further reduction of train pipe pressure will

obviously cause the piston G to move the

“slide valves to the lett of their service posl-

20

25

tions for (because of the equalization of pres--
sures in’ the brake cylinder and auxiliary

reservoir) the pressure-in the auxiliary reser-
voir cannot drop.any lower, as a result of
this motion of the parts to the left. Con-
sequently, the motion of the parts will.con-

tinue until the port fis closed by the valve

D, and thus all further flow of alr from the

valve chamber R* to the train pipe 1s pre-

30

39

vented. The valves will now assuine the po-
sition illustrated in Fig. 7. This position of

‘the mechanism may be termed ‘‘equalization
- ]Jap and maintaining position.’ L

]

It may be here stated that the rod H’ is of

sufficient length to engage the abutment « 1n

the *‘quick service” position of the valve for
the purpose of adding the resistance of the

spring N* to the motion of the valve in its

movement. past ‘‘quick service’” position

40

toward the ‘‘emergency”’ position, (which
latter will be presently described) as well as
to cause the graduating valve to close port Z
except for the small port Z' of the main

“valve (when the pressures become equalizad

'~ jzation lap” and ‘‘emergency lap”’ positions

45

on both sides of the piston) in the ‘‘equal-

cf the valve D. - | -
1t will be observed that on account of the

~ different distances between the ports in the

&0

valve D and the ports in the seat X, and the
length of the rod H?, when the port Z in the.

valve D registers with .the brake cylinder

port a, the spring N* is ada ted to tend to

cause the graduating valve I to close said
port Z except for the small port Z* 1n the ex-

 tension 72 of said valve E, in the lap posi-

00

60

tions of the valves shown in Figs. 7 and 9.

The purpose of this arrangement, is to pre-
vent an excessive flow of train pipe fluid to

the brake cylinder at the time of the release.
The codperation of thé ports Z and Z* thus
serve to control the flow of fluid from the con-
trolling space (viz. chambers G* and R*) to

" the brake cylinder.

- 65

. Réverting now to the ‘‘equalization lap
and maintaining”’ position of the mechan-

ism, as shown in Fig. 7, it tay be stated that

- il

in this position, the piston G has not yet
moved tar enough to open or uncover the
ducts or grooves L' L% During the move-
‘ment of the valve D to this nosition, 1t 1S
clear from the spaces: existzng between the
ports, that the port ¢ was shightly opened;
aftar wiich the port f-and portsc and O were
 closed.  During this same movement and at

of fluid from the brake ¢ylinder through port
& to the slide valve chamber. The object in
slightly -opening port a before closing port f
is to provide means whereby, in emergency

pressure becomes depleted by leakage after

piston chamber G' at the. left of the piston,

LS

auxiliary - reservoir pressure to-.iorce the
piston to its extreme: lett ‘hand position,—
simultancously opening port a wide and per-
‘mitting air to flow trom the suxihiary reser-
| voir through the grooves Lt, 1%, duct Q and

port @ to the brake cylinder.

the equalization lap position or any other
 position ‘to the left of the same and conse-

port a; 1f, aiter reducing the train pipe pres-
assume such a position, any pressure equal to
or less than this reduced pressure be main-

of a properly adjusted reducing valve under

der pressure cannot drop’ below the main-
tained pressure in the train pipe, as air Is,

flow from the train pipe to the brake cylinder
by opening the check vaives C and B flowing
through the ducts S and T and ports 7', Z

| and @ and ducts V!, V and 4.  Thus it wili

i simple. and efficient’ means for the mainte-
t nance of brake cylinder pressure in spite of

leakage, and yet in no way interiercs with

stated, there is no way for the air to enter
release may be effected with as much ease as

not embody & maintenance feature. It 18
“also evident that -this feature, as embodied

-matic (as long as the train pipe pressure is
" maintained) and that it in no way mterteres.
with the satisfactory operation of the valve

perfect unison with them under all condi
tions. -~ -~ |

|~ Consider, now that thé mechanism is in

| Q@:Qf its release positions and that the train

applications and in case the brake cyiinder

the proper action of the mechanism when a
release 1s desired,-as under the conditions

when operated on trains having the ordinary
{forms of- triple valves, but will operate 1

70

all times, the check valve B prevents a flow .

75

80

. equalization, the low pressure in the brake -
cylinder can cause a flow of air from the

past the check valve B, and thus cause the
o

o - 90
" When the parts of the mechanism assume

quently the main valve has uncovered the -
. 99
SUIe Sllfﬁﬁi@ﬂtl}r to cause T,h_e mech&msm tO e

‘tained in the train pipe through the medium
the control of the engineer, the brake cylin- -

ander the conditions stated, perrectly frec to

105

be seen that the mechanism provides a
110

115

‘the guxiliary reservolr and consequently the

in the case of other triple valves which do-

120

' in my improved mechanism is'entirely auto- - .

13
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pipe pressure is Sledeniy reduced in order
to cause an emergency application of the

brakes. This will, of course, effect a rapid

10

- tions, as indicated in Fig. 8.. The

“the piston cannot fall as rapi

‘motion of the piston and slide valve to the

lett, causing them-to pass over their service
positions, as the reduction of pressure in the
train pipe is so rapid that the gressure behind

service ports, and consequently the

ort f 1s

now closed and the port a¢ is wide open.

- m’ of valve D is resting over port d and

15

_thus exposing a large portion of

the area of

. the face. of the valve to atmospheric pressure

- to hold it to-its seat, notwithstanding any

20

" service positions toward that shown in Fig. |

tendency that the higher pressure existing |

In the small port ¢ may have to lift it from
1ts seat. As the valve moves beyond its

8, although all further flow of air from in
front: of the piston to the train pipe is

-nhow oceurs from in front of the piston

30

through the port @ and its connecting ducts
to the brake cylinder. In fact, the opening

" of the port @ not only insures the full and

~provides means for rapidly venting a large.

35

- -1nder (train pipe fluid
“C and through ducts
the brake cylinder) in order to assist in trans-

rapid motion of the

piston and valves to
their extreme left hand positions, but also

amount of train pipe fluid to the brake cyl-

and T and port a to

~ mitting the emergency reduction of train

40

pipe pressure throughout the train and to

augment the cylinder pressure.

When the valves reach the positions shown

‘In Fig. 8, the movement of the piston will be
- limited by the end of the bushing 3 and anv-
45 _
- prevented by the abutment wu.

over travel of the main slide valve D will be
1t 1s also

- apparent that there will now be a free flow of

50 _
-the brake cylinder. This flow of auxiliary

55

‘alr from the auxiliary reservoir through the
E‘ort W, around the ]:;l)iston through thegrooves
1
3

L?, and through the duct Qand port @ to

reservolr air is sufficiently restricted to per-

‘mit a large amount of train pipe fluid to en-
- ter the hrake cylinders, it being evident, as
previously pointed out that a free path is

provided in the ‘‘emergency’’ position, for

- the passage of train pipe fluid to the cylinder.

65

 When the pressure in the slide valve cham-
“ber finally tends.to become greater than that
“1n the train pipe, the check valve C is closed
by its spring and a back flow of air to the
train pipe is thus prevented, as the port f is.
II:)_Sed as previously pointed out. When

train
also ¢

the pressures in the auxiliary reservoir and

brake cylinder (said pressures now acting on

Iy through the
_ e parts’
 move rapidly to their extreme left hand posi-

gassing by check valve

4

| thé respective sides of piston &) become.

- 1n order to permit the low pressure above it

‘ton 1s caused by the spring N! through the

| approximetely equal, the moving parts will

assume the position shown in Fig. 9,—
which position may be termed ‘‘emergency
lap” position. " The main valve D is still in g
1ts emergency position, but the piston G and
graduating valve E have been moved
slightly to the right, thus cutting off the
grooves L' and L. This motion of the pis-

79

medium of the rod H®. When the graduat-

0S¢ n. | iIng valve B moves to the ‘‘emergency lap”’
The ports b, ¢ are also'closed and the cavity |

position shown in Fig. 9, the port @ will be
closed, except for the restricted passage af-
forded by the small duct Z! in said valve E. gg
When 1t is desired to release the brakes at -
any time it 1s evident that the train pipe fluid

‘may pass by the check valve.C into the
chambers R' and' G* and thus act upon the
piston' G and force it at once to its release

86

| positions.

Having fﬁll}* described my invention what
I claim as new and desire to secure by Let- .

_ pis _ ters-Patent, 1s:—
25 stopped the instant that the port fis'closed, |
- still, as the port a is opened before port f is
closed, a very rapid reduction of pressure

1. In a triple valve mechanism, the com-
bination with a casing, a piston therein, valve
devices for controlling the application and
release of the brakes, the space at one side of
said piston comstituting a controlling space,
and means.for introducing auxiliary reser-
voir fluid at the other side of said pistdén, of
means for subjecting the side of the piston at
which train pipe pressure is introduced, to a
pressure interme({)ia.te that of train pipe pres-
sure and auxiliary reservoir pressure.

2. In a triple valve mechanism, the com-
bination with a casing, a piston therein,
valve devices for controlling the application
and release of the brakes, the space at one

90

100

 side of said piston constituting a controlling . 105

hi

‘duct to-the controlling space.

| space, and means for introducing auxiliary
reservolr fluid at the other side of said piston,

of a duct for train pipe fluid communicating
with the controlling space, and means for re- -
stricting the passage of fluid through said 110

- 3. In a triple valve, the combination with
a casing, a piston therein, valve devices for

controlling the application and release of the

brakes, the space at one side of said piston 115

constituting a controlling space, and means
| for introducing auxiliary. reservoir fluid at
| the other side of said piston, of a duct for

tramn pipe fluid communicating with the con- -
trolling space, and an excess-pressure valve 120
In sald duct. ' . '

4. In a triple valve mechanism, the com-

bination with a casing, a piston therein,
valve devices connected with said piston for
controlling the application and release of the 125

brakes, the space at one side of said piston

constituting a controlling space; and means

for introducing auxiliary reservoir fluid at

the other side of said piston, of a duct for -

train pipe fluid communicating with _said 180
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=

~ controlling space, a check valve in said duct,
and .a restricted passage for train pipe flud
controlled by the movements oi saig -check
valve. _ . o

5. In a triple valve mechanism,.the com-
bination with a casing, a piston therein, a
‘chamber in which said piston is tontained,
a valve chamber, valve devices connected
with the piston and located in said chamber

10 for controlling the application and releasg of
" the brakes, the space in the valye chamber |

~and in the piston chamber at one side of the

piston constituting a controlling space, and
means for introducing auxiliary reservolr
. fluid at the otherside of said piston,of a train

ipe duct communicating with the control--

ing space, an excess-pressure valve in said
duct, a second duct coniecting the train pipe
duct vith the valve chamber, and a ‘check
valve in said second duct and preventing
passage of fluid from the train pipe duct to
the valve chamber. o o

6. In s triple valve mechanism, the com-
bination with a casing, a piston therein,
valve devices connected with said piston.for

controlling the application and release of the |

brakes, the space at one side of said piston
constituting a controlling space, means for
introducing auxiliary reservoir fluid at the

913,716

“other side of the piston, and a brake cylinder
“duct, of means for affording a restricted pas-

sage between the controlling space and the
brake ¢ylinder duct when the ports are in.
“lap’’ position between the service and emer-
gency positions of the mechanism.

7. In a triple valve mechanism, the com-
bination Wwith a casing; a piston therewn, a
main valve and a graauating valve, connec-
tions between said valves and the piston, the

space at one side of said piston constituting &

controlling space, means for introducing aux-
iliary reservoir fluid at the other side of sald
piston, and a brake cylinder duct, of 2 large
port near one end of the main valve and a re-
stricted port in the graduating vaive to reg-

ister with said large port when the latter

communicates with the brake cylinder duct
and the parts are in their “lap” position be-
tween “‘service’’ and ‘‘emergency’’ positions

of the mechanism. '

In testimony whereof, I have signed t_hi's"
specification in the presence of two subserib-
ing witneesses. S ) -
HOWARD M. P. MURPHY.

Witnesses:

| " A. N. MrrcHELL,

R. S. FErRGUSON.
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