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* UNITED STATES PATENT OFFICE.

SPENCER G. NEAL,OF NEW YORK, N. Y., ASSIGNOE, BY MESNE ASSIGNMENTS, TO
" AUTOMATIC STRAIGHT AIR BEAKE COMPANY, OF/WILMINGTON, DELAWARE,

* A CORPORATION OF DELAWARE.

- AIR-BRAKE APPARATUS.

1,314,974,

TQdZZ'whomz’t‘ma‘y‘boncém:, -
Be it known that I, SPENCER

5 and State of New York, have invented cer-
. tain new and-useful Improvements in Air-

" Brake Apparatus, of whieh. the following is

" g specification, (Case No. 8L.) .-~ - :
-~ This invention relates more- particularly
10 ‘to improvements in that type of air brake

- apparatus illustrated in Patent No. 1,183,-
- 108, dated May 16, 1916, and in my applica-
. tion for patent filed November 17, 1916, and

_+ serially numbered 181,818
15

By providing means. whereby the train pipe
~will-be venited to atmosphere at each triple
valve. and - for each bra]li)ingunit, the train
- pipe reduction will be 'secured throughout

-25 the train with great rapidity, causing the-
‘almost simultaneous operation of all of the -

.. triple valves without regard to the length of
.- -Ancther object of the invention is to. pro-
30 vide simplified means -wheréby. upon an

" ‘train pipe reservoir will be.so connected to

* the train line that if the pressure therein is .

" greater than the pressure resulting from the
.35 equalization. of the emergency reservoir into
.~ the. brake cylinder, the train pipe reservoir

.. "'pressure will be'added to the said equalized -

pressure. - If, however, the train pipe reser-

-+ pressure,; the said:train:pipe reservoir will
- "be sealed from the train pipe and’from the
.- brake cylinder. - During the ordinary serv-
ice applications of the brakes the train pipe

-45 reservoir is in communication with the train

- pipe for the purpose of augmenting the train
. pipe volume, as deéscribed in the patent and

* - “application for patent mentioned herein, "

"% " Anether object of the invention s to pro-

- 0. vide means in the service section of the triple

" yalve and operating upon ‘an increase of

** train pipe pressure, to place the emergency
.7 'Feservoir-in communication with the train
.pip'e‘, for a quick-release of the brakes. -

. Specification of Letters Patent.-

, _ y G. Nmar,
~'a citizen of the United States, and resident
of ‘the borough of Manhattan, city, county’

One of the important objects of thig in-’
vention is "to provide - simplified means
‘whereby upon a sudden reduction of train-
pipe pressire to secure an emergency appli- -

.. cation of the brakes the train pipe will be:

-0 vented to atmosphere at each triple valve. . f

“ment of the apparatus described herein, all

‘of which will more fully appear hereinafter.

Jease and- service, section of the triple valve;

. veir pressure is not greater: than the emer- .
- 40 gency reservoir pressure and brake cylinder . o ‘
- ’ ' " As illustrated in the drawings, the section
A of the triple contains the parts by which

‘which- the apparatus is charged. This sec-

_Pa;té_nted Sept. 2:1919.

' Application filed August 1, 1917. Serial No. 183,886.

A further cbject of the invention is to 55
provide the emergency section of thetriple
valve with ‘means operating upon a sudden
reduction of train pipe pressure to place the
emergency Teservolr in communication with
the brake cylinder; to seal the train pipe 60
reservoir from the train pipe; to permit the
train pipe reservoir air to flow into the
brake cylinder if the said reservoir pressure

exceeds the brake cylinder pressure upon an
_emergency application of the brakes, and

65
further to provide means whereby after the
equalization of emergency. reservoir pressure
into the brake cylinder the said equalized

pressure may flow slowly into the train pipe

reservoir 1f said equalized pressure is greater
than the pressure in said train pipe reservoir.
There are many other important objects
and advantages of the invention, resulting
from the ‘novel construction and arrange-
75

70

.In the drawings, Figure 1 is a diagram-

matic view of a braking unit embodying the

invention; .: - . - -

~ Fig. 2 a central vertical sectional view of

the service section of the triple valve; <
Fig. 3 a vertical central sectional view of

the emergency and change-over section of

80

\ ‘the triple; and-
~ emergency. application of the brakes the

Fig. 4 a similar view showing the partsin
complete emergency position. . L

Referring to the various parts by’ refer-
ence characters, A designates thé quick-re-

85

B the emergency and-change-over section; 90

C the emergency reservoir; D the service

brake cylinder; D* the auxiliary brake cyl-

inder; E the train pipe reservoir; F the
quick-action reservoir. R

95

the service applications of the brakes are

‘secured . and through which the release of

the brakes is obtained, and also-through

100
tion. also contains-the parts by means of
which the quick-release of the brakes is se-
cured by an increase of train pipe pressure.
Section B: of the triple- valve contains. the
parts which control the emergency applica- 105
tions of the brakes, and those parts which
seal the train pipe reservoir from the train
pipe -and connect it to .the brake cylindey

PN S




upon an emergency application of the

10

15

20

25

30

.85

40

-positively open and close said valve 11.

brakes, and also the devices by means of
which the train pipe reservoir will be sealed
from the brake cylinder whenever the brake
cylinder pressure equals or exceeds the pres-
sure in the train pipe reservoir. e

The parts in the service section A of the
triple valve for controlling the charging of

the apparatus and securing service applica-

tions of the brakes and the graduated re-
lease of the brakes, are constructed almost
precisely as shown in the Patent No.
1,183,103 and my "application Serial No.
131,818, and operate as described in said
patent and in said application: - For this
reason it is thought unnecessary to minutely

and particularly describe herein every part

of section A of the triple valve, and its

operation. Section B of the triple, however,

is modified considerably and this part of the
apparatus will be fullydescribed both as to
structure and operation. -

. The train pipe 1 leads into the main train -
-pipe chamber 2, said chamber being in sec-
tion -\ of the valve. ~Above said ehamber 2

and -separated therefrom by the main abut-
ment or diaphrdagm 3, is an emergency: res-
ervoir chamber 4 in constant communication
with the emergency reservoir through pas-
sage 5. In order that said abutment 3 may
operate valves hereinafter described, the
same is made to codperate with a hollow up-
right valve stem 6 provided with a reduced

upper end. The maiw diaphragm:-3 carries

a sliding head 8 which has a working fit
around the stém 6 and is provided with a
downwardly facing valve seat 9, which co-

operates -with the charging valve 11, this
latter valve being a part of upright rod or

stem 6. Said valve stem 6 forms a guide for
the sliding head 8, so that the air pressure
upon the diaphragm 3 may be utilized to

Referring more in detail to the construc-

tion and operation of the valve device within

. the head 8, thé hollow rod 6 is open at its

lower end, but the bore in said rod termi-
nates at a point a little below the valve .11,

_ as indicated by dotted lines in Fig. 2.  Air

60

is admitted through inlets 12 into the upper

portion of the bore of said rod 6. A plural-

- 1ty of ports 15 lead through.the wall of

55

60

65

- to.

the head 8 to adniit air to a clearance 14.

The upper portion of hollow rod 6 is pro-’

vided with a somewhat reduced portion
which . forms the valve 11 already referred
Above said valve 11 the stem is
vided with a more reduced portion 17, the
clearance around which will conduct the air
to chamber 4 from around the hollow rod 6

‘when the valve 11 is opened.

Secured to the reduced portion. 17 of the

stem 6 above the abutment 8, is a ‘down-
wardly tapered valve.7 which is adapted to
fit a corresponding seat 7* in the top of the

&

pro-’

1,314,074

head 8 of the abutment 3. The valve ? s |

so placed on the stem 17 that when valve 11
is seated valve 7 will be a considerable dis-
tance above seat 7 Valve 7 is locked in its
adjusted position by a suitable lock nut,
as shown in Fig. 2. On the upper end of
the stein 17 is a disk 7, between which and
the upper surface of the sliding head 8 is
confined a coil spring 7¢ - This spring ex-
erts a force tending to bring valve 11 to its
seat 9. The disk T is locked on the stem 17

by means of a suitable lock .nut, and, of

course,'may be adjusted in order to cause the

the ‘abutment 3. - There is a considerable
clearance between the sliding head 8 of the
abutment or diaphragm 3, and the stem 17,
so that when the head is between the valves
7 and 11 there will be an air passage of con-
siderable capacity through the abutment.

70

75

_spring 7¢ to exert the desired pressure-on .

80

85

- The stem 17 1s bored axially as at 17e,

from its upper end to the transverse port 17,
‘A governing screw 17¢ is threaded into the
end of the bore 17, said screw being longi-
tudinally apertured. The port '17¢ opens

into an annular groove in part 17, between

the valve seats T* and 9.

Upon a reduction of train pipe pressure
in chamber 2 for the purpose of securing a
service application of the brakes, abutment 3
is'moved downwardly by the superior pres-
sure in chamber 4, and valve 11 seated on
the valve seat'9, thereby closing communica-
tion between the chambers 2 and 4. Upon
an incredse of pressure in train pipe cham-
ber 2 for the purpose of securing a release of
the brakes, the abutment 8 and the stem 6

will be moved upwardly, thereby closing

valve 32 and opening exhaust valve 35.
This upward ;movement of the abutment

the pressure in chamber 4, abutment 3 will
be moved upwardly to the valve 7, and air

~will slowly pass valve 11 and through ports

17s, 17* and. screw 17°, into chamber 4.
When the pressure in chamber 4 has equal-

90 .

100

105

_continues until the lock ring on the stem 6
abuts against the under side of the cross wall
v+ 19, Should pressure in chamber 2 exceed

110

ized with the pressure in chamber 2, the -

spring 7¢ will move the abutment down-
wardly to bring valve 11" to valve seat 9.
When the abutmeént 3 is'in position to, free

both of the valves 7 and 11, air from cham-

ber 4 may pass around said valves to cham-
ber 2 if the pressure in chamber 4 exceeds
the pressure in chamber 2. - :

_In originally charging the apparatus if
the rise of tramn pipe pressure is rapid, air

~will pass from chamber 2 around valve 11,

slowly through 17¢, bore 17* and screw 17¢

_to _charqber 4 and to emergency reservoir.
If the rise of pressure in the train pipe and

in"chamber 2 is slow, air will pass rapidly
and in considerable quantities around valve
11, through the clearance between the head

115

120

125

130



8 and the stem: 17, ‘afistind valvs 7, into"

B swill

o

chiamber 4, and at the same time air will pass

through ‘the bore 17* and ‘serew 17¢. - This

It is only when there is a considerable ex-

- cess pressure in chamber 2 that the 'valve 7

10

will be seated and the slow charge will take
place through the ports in' the stem 17 -and
serew L7, o oo

Beneath the train pipe - chambeér - 9 and

separated therefrom by a.cross wall 19.is a

15

. tends across the

chamber 21, An equalizing abutment 24 ex- .
lower side of the chamber

21 to separate said chamber from an equal-
izing chamber.25. Chamber 21 is vented to
atmosphere through port-22. In.the em-
bodiment of the invention illustrated in the

drawings, the ‘main abutmernt 3 has about
- 20.

twice the ares of the equalizing ‘abutment,

. 24, Therefore, the reduction.of train pipe
~ - pressure’ ten pounds.will cause approxi-
. Mately twenty pounds pressure to be built

25

- spatent: Hollow rod 6 at its lower end
30’

up in the brake cylinder and in the equaliz-
ing chamber 25 before there will be enough
pressure beneath said -equalizing ‘abutment
to lift the.rod 6 ’
which is-clearly set out-in my aforesaid

screws into a hub 26 formed on the upper

side of flange 27 of the equalizing abutment

24, A nut locks the hub to the stem and

_of the cross wall 19

35

~_ lower abutment. flange 29

40

' communication between. the

45

~ :lower end an exhaust

said nut is'adapted to engage the under side
9 to limit the upward

movement of the o

stem. which screws into the upper end of a
valve cage 28, said valve cage carrying the
for the abutment
24, The said valve cage and rod. afford
equalizing

chamber 25 and the train ‘pipe chamber 2.

" The valve cage 28 forms a small chamber 30,

the outlet of which is controlied by the valve

.32 seating downwardly and having a down-

wardly extending stem 33 carrying at, its

valve 35 which opens

. and closes a vent 86. "The lower end of the

* 50

- 'squarely and truly on the valve seat 34
- The valvé.cage 28 is also
" 'sages 28* below valve 32.
- . ber 25 is formed by casing
1
.- 'the brake cylinder. through

. sage 25, - ‘

60’
- being - seated

“stem 33 is loosely connected to the valve 35

whereby said. valve will be free to . seat
provided with pas-

38 upon the lower

end of which is screwed. a protecting cap. .

Chamber 25 is in direct communication with

port'25* and pas-
+ A-valve 32¢ is Held ‘to its seat by means
of a spring;'the lower end of said spring
in a spider. arm within the
chamber 30, said arm being' spaced suffi-

-ciently far above the valve 32 to. permit it
~to have a free opening movement.. Valve
- 66 32° prevents air passing back to -the train

1,814,974

provide a very'quick charge of the .
chamber 4 and emergency reservoir.

- Within ‘the sleeve 48 and compressed be-
‘tween the central hub portion of.the dia- . -
. phragm 43 and the plu :

and close valve 82, all of

d/ The flange 27 is.
- formed with a. central depending hollow

55 which is arranged to )
-the seat 54, the stem of said valve extend-
ing upwardly through the sleeve 53. "Sur-

- Equalizing cham:

ways

pipe chamber 2 duri'n;c_fah émergeney appli-

cation of the brakes when the brake cylinder
bressure ‘exceeds ‘train pipe pressure, all of
which is fully set out in my aforesaid appli-
cation for patent, Valve 85 is held yield-

: il,%ly"to its seat by spring 342,

ecured to the top of the main bddy por-"
tion of the service section of the triple is'a -

supplemental body part 40, said supplemental -
~body part 40 forming the upper wall of the :

70

75

emergency reservoir chamber 4-and contain- ,

Ing the supplemental train pipe chamber 408,
sald chamber being connected to the main
train pipe chamber 2 through a -passage 42.
A vertically movable quick-release dia-
phragm 43 forms the upper wall of the sup-
plemental train pipe chamber 405, said dia-
phragm carrying a central ‘depending stem
44 which is guided at its lower end in a ver-
tically “adjustable tubular, stop_ 45. The
diaphragm 43 is secured in position by a
cap plate 46 which forms a chamber 47 di-

.rectly over the said diaphragm. Adjust-

secured in the cap plate 46 is a_stop
plug 49,

ably
sleeve 48 into which is screwed a.

49, is a spring 50.
By properly adjusting the sleeve 48 the dia-
phragm 43 will be stopped at the desired
point in' its upward movement 5. and the
tension of spring 50 may be varied by .ad-
justing plug 49. The sleeve. 48 and the
plug 49 are locked in their ‘adjusted posi-
tions by suitable lock nuts, as shown. in the

~drawings. . It ‘is manifest, therefors, that -

80

85

90

05

100

the upper and lower positions of the dia- .

phragm 43 may be very accurately deter-

~mined.- In the upper part of the supple-
105

mental body portion 40 is formed a train

‘Pipe reservoir ‘chamber 51, said chamber .

being ‘closed by a cap 52. Chamber 51 is -

at times in communication with the sup-

Pplemental train pipe chamber 402, $aid com-

munication . being through an adjustable

‘sleeve 53 the lower end of which ' is bev-

eled to form a valve seat 54. oL
“In'"the train pipe chamber 40 is a valve
seat upwardly on

110

115

rounding the said stem.in the chamber 51 is -

a spring 56, said spring being compressed

‘between the upper end of the sleeve 53 and

a.cap plate 57 which is adjustable on the

-stem of the valve 55.  The spring 56 holds

1200

the valve 55 seated, and by adjusting the -

plate 57 -the pressure of the spring 56 on . L :

said valve may be varied. - Chamber 51 is
connected to the train pipe reservoir through
the passage 58, and pipe 59. - The - said
chamber 51 is also in communication with
chamber 47 through an open passage 61 so
that train pipe reservoir pressure will al-
: be registered in the chamber 47 ang

125

139
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10

15

20

_ pipe 68 through
- release chamber

.25

30

. tically

. 85

" vertical stem T5

‘ver and the valve,

. gleeve 70. The

72 arranged within

on top of the quick-release diaphragm 43.
In the supplemental train pipe chamber 40*
a quick-release lever

622, its shorter arm 64 fitting in a slot m
the stem 44 of the quick-release diaphragm.
Tn its normal position the lower edge of the
arm 64 engages the bottom wall of said slot,
as shown clearly in Fig. 2. ~ The longer arm

65 of said lever extends into a slot formed

in the valve 55, the said slot

being some-
what wider than the end of said lever,

‘and

in its normal position the said lever extends
~ through said

slot out of contact with the
upper.and lower walls thereof so that there
is considerable lost motion between the le-
for .a purpose that will
be fully hereinafter set forth. - ,
In the lower part of the supplemental

body portion 40 is formed a quick-release

chamber 66, said chamber béing closed by
a cap 67 and being in communication with

chamber through a vertically adjustable
lower end of said sleeve
forms a seat for 4n emergency reservoir re-
lease valve T1, said valve being yieldingly
maintained on its seat by means of a spring

ber. The pressure of this spring on the
valve may be regulated by means of a ver-

that the position of the valve seat may be
varied and that the pressure of the -spring
on the valve may be micely adjusted. The
upper end-of the valve 71 1s formed with a

gagement with the under side.of the long
arm 65 of the quick-release lever. :

The - emergency reservoir chamber 4 is

" formed with an outlet 76, which 'is closed

45

50

55

~ operate as follows:

‘,‘the train pipe
through passage

60

' normzil]l,zy

valve T

-¢losed when 1t 1is
“brakes gradually,

by a downwardly “seating . check
said valve being yieldingly held to
its seat by a spring 78. Outlet 76 is con-
nected to the pipe 68 in which is arranged
a maintaining valve 80, said valve being
desired to rtelease the

the triple valve is arranged for quick-re-
lease operations. - AR '
" The operation of ‘the service section of
the valve for service braking and for grad-
iated releases need not be described. The
quick-release features of -the triple valve

Upon an increase-of train pipe pressure

: air flows into chamber 40*
42, lifting the diaphragm
43. This operation, through the lever 62,
will depress and open_ emergency Teservoir
release valve T1 thereby permitting emer-

~ gency reservoir air to flow past. valve 77

65

through pipe 68, passage 69, past valve 71

into the supplemental train pipe chamber

62 is piveted on block - th
in will engage and move

a passage 69. The quick-
66 is at times in’ communi- .
. cation with the supplemental train pipe

the ‘quick-release cham-

adjustable screw 73. It is manifest.

which ‘is normally in en-  ope
-seated.

and being opened when.

. springs 50

181400 -

and thence to the train pipe through pas-
sage 42 and train pipe chamber 2. After
the valve 71 is opened quick-release lever 62
downwardly valve 55,

train pipe reservoir cham-
‘ber to the supp emental train pipe -chamber
and permitting the train pipe reservoir to
be charged through chamber 51, passage 58
and pipe 59: The pressure in chamber 51
“will ‘equalize with “pressure in chamber 47
through passage 61, and when said pres-
sures equalize ‘with the pressure in chamber
40* the parts will return to their ‘normal
positions and valves, 55 and 71 will close.

thereby openin,

" The rechdrging of the emergency reservoir
will take place through the triple valve, pre-
- cisely as described in my hereinbefore men-

tioned patent and as further described in
my hereinbefore mentioned application for
patent, and the train -pipe reservoir will be
charged through the valve 55, chamber 51
and pipe 59. S .

For all service applications of the brakes,
train pipe reservorr air will pass into the
supplemental train pipe chamber 40 past
valve 55 and thence into the train pipe
chamber 2. Spring 56 lightly ‘holds the
‘valve 55 to its seat and there is sufficient lost
motion between the valve head and the end
of the lever 62 to permit said valve to be

_opened by the train pipe reservoir air with-

out moving the said lever. :
Tt is to be noted that there is lost motion

70

75

80

86

90

95

between the arm 65 of the lever 62 and the '

“head of the valve 55, when the said arm 1s

~moved downwardly from its normal posi-
tion, The purpose of this is to insure the

~ SN

opening of valve 71 before valve 55 is un-
By this arrangement of valves the
emergency Ieservoir air is discharged into
the chamber 40* and thence into the train
pipe before the differential of pressures
above and below diaphragm 43 can be dis-
turbed by the opening of valve 55." It also
insures the discharge of the emergency res-
ervoir air into the chamber 40* before the
train pipe reservoir is recharged. It is also
to be noted that the arm 65 of lever 62 nor-
mally 15 free of the valve 55 in order. that
said valve may be opened by train pipe res-

_ervoir air during all service applications of

the brakes. - . _
A differential-of pressures will be main-

tained in chamber 47 and supplemental train

pipe chamber 40%, due to the tension of the
and 72 tending to seat valve 71
‘and return the lever 62 to its normal posi-
tion. When the pressure in chamber. 47,
plus the tension of springs 50 and 72, is
sufficient to overcome the pressure in cham-
ber 40%, the quick-release diaphragm 43 will
be returned to its normal position. By va-
‘rying the tension of springs 50 and T2 the

desired differential of pressures may be

100

108

110

118

19

128

maintained. - By employing the two. springs 130
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the tension of spring 72 may bemuch lighter

-and ‘a_better adjustment of the parts may

be secured. , : ,

After an emergency application of the
brakes a release may be secured by a very
moderate rise in brake pipe pressure. It is

“to be noted that after an emergency.appli-

. _cation the pressures in chambers 4 and 25

10

16

20

-3 and 24 in the

are equal, and that chamber 21.is vented to -

atmosphere through port 22. The pressure

‘in chamber 25, therefore, opposes the pres- -
sure in chamber 24, and it is only necessary -

to build up in chamber 2 a brake pipe pres-
sure which, plus the pressure in chamber 25,

will overcome the emergency Teservoir pres--

sure in chamber 4. With the diaphragms

proportion shown in Fig. 2,
the pressure in chamber 2 need be about
one - half the pressure in chamber 4. This
makes it possible to secure a, release after an
emergency application, in a short time and

- without. the necessity of building .up brake

. dreservoir pressure.
25.

pipe pressure to an equality with emergency
-The construction - and opération., of the
parts contained in section B of the triple

.valve are as follows: , o
- The supplemental train pipe chamber 40

~of section A of the triple is in direct com-

80

- 81 of section B of the triple valve,.through-

35

40.

munication with' the quick-action chamber

pipe 59. A portion of the lower wall of the
chamber 81 is. formed by the movable quick-
action abutment 63; and a portion of the
upper. wall of said chamber is formed by
-the movable emergency abutment 39. Be-

low the abutment 63 is formed- the emer-.
. gency train pipe chamber 892; and above the

emergency abutment. 39 is formed. the emer-

gency " brake cylinder- chamber 41. The -
‘quick-action chamber is formed in a central -

. easting a; the emergency train pipe cham-

45

“nected directly

50

ber 39 is formed in a casting 3, and the
emergency brake - cylinder -chamber 41 is
formed in a easting ¢, said castings being

secured " together- by suitable bolts. The
emergency train pipe chamber 89* is-con- .
to. the train pipe through"

branch pipe 1. The quick-action chamber

81 is in direct communication with the quick-

. action reservoir F, through pipe. /.

Depending from the abutment 63 is a cen- .

‘tral stem 82, which is guided at its lower end

in a sleeve 83 adjustably mounted in the

kil

( thereon and-the upper end. of the sleeve 83
' is a spring 84, the tension of which may be

60

- 65

lower wall of the casting . " Surrounding
said stém and bearing between a collar

varied by adjusting the ‘sleeve.83. Pivoted
in a suitable fulerum block in the chamber
89% is a lever 85; the shorter arm of which
extends through a slot in the stem 82 so that

said lever will be vibrated on its pivot by
the vertical movement of the diaphragm 63..
Chamber 89+ is open to atmosphere through-

‘a vertically ,adjustablé sleeve. 86, the upper . :

end of which is beveled to form a seat. for

an exhaust valve 87 which seats ~ dowh-

- wardly. The longer arm of the lever 85 fits

loosely in 4 slot in a head 88 of the ‘valve 87.
The lever 85 normally is out.of contact. with
‘the upper and lower walls of the said slot, so

that there will be some lost motion between,

70

the lever and the valve head before the valve .

is opened through the movement of said

75 -

lever.. The valve 87 is provided with a de- . .
pending stem 89 which is threaded to receive: - .

and a rigid part of the sleeve 86 is a
91, said spring normally holding the

“an adjusting cap 9_O;h.a,nd between said cap.

ring
valve

80

87 on its seat. It is to be noted that the ;

-valve seat. may . be vertically ‘adjusted
through the movement of the sleeve 86 in
~order to- secure the proper timing of- the
valve; and that the tension of the spring
‘91 hOIding the valve. seat may be varied.

A cap 92 incloses the spring 91 and its ad-

85 -

justing means, and said cap is open to the
-atmosphere through pipe 93. Tt is manifest

that a downward movement of the abutment
68 will result in opening valve 87 and vent-

" Ing the emergency train pipe chamber 39 to

atmosphere. . =~ - _

. The abutment 63 is formed with a central
upwardly extending post 94 which' extends
into the quick-action chamber 81.' Tn said
. chamber and pivotally connected to the post
94 is a lever 95, said- lever being pivoted at
one end at 96 on a suitable post within-said

‘chamber 81, and ‘connected to the post 94 at

a point intermediate its ends.. The free end

90
95

100

of said- lever. fits loosely in & slot: 97 in a .
vertical valve rod 98 which carries near its

upper end two oppositely. facing valves 99
and 100. The upper end of the valve rod

105

98 is arranged.to reciprocate in a valve cas- ..

-chamber 102 at the upper end of which is

formed a valve seat-103; a vertically adjust- -

.able sleeve' 104 forming. the lower end of
said- chamber, said sleeve being beveled at
its upper end to form the valve seat 105,
The valve 99 is adapted to enghge.
105, and the valve 100 is adapted
the seat 103, said seats being spaced apart

~ing 101, said ‘casing being formed with a :

110

the seat =
to éngage = .
15

sufficiently to permit one valve to be opened, .

‘when the other is closed. The chamber 102 is

connected directly to the train pipe reser- .
voir E through pipe 106. ~The upper end of = ..

the ‘valve sleeve 101 is provided with -a

120

downwirdly seating check valve 107, said .
valve being held to its seat by a spring 108. .
The sleeve 101 opens at its lower end, past -

valve 99 and through the sleeve 104, into

the quick-action chamber 81; and at its up-:

125

per end, past valve 107, into'a chamber 109, -
this latter chamber being in communication '

with the emergency brake cylinder chamber
41 through passage 110. It is manifest that

when the abutment 63 is raised by an in-
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crease of brake pipe pressure, lever 95 will
* 1ift valve rod 98 thereby closing the valve

100. and opening the valve 99 to permit air
to pass- from tﬁe quick-action chamber 81
valve 99 into the train pipe reservoir
E.
Jever 95 will move downwardly and seab
valve 99 and unseat valve 100, thereby plac-
ing the train i
tion with the emergency brake cylinder
chamber 41 through sleeve 101, chamber 109

'and passage, 110. The pressure of the air

from-the train pipe reservoir will unseat

valve 107, but said valve will be seated by a -

superior pressure in chamber 41 to prevent

emergency reservoir air passing to the train

pipe Teservoir Upon an emergency applica-
tion of the brakes, as will be more fully

"The lower end of the valve rod 98 is

‘Joosely connected to the upper end of ‘a
downwardly seating valve 111, said valve

controlling’ communication between the

- quick-action chamber 81 and the pipe 59

which leads to the service section of the
triple and communicates with the supple-

‘mental train pipe chamber 40* through pas- -
sage 58, chamber 51 and the passage con-
‘trolled by the valve 55. Valve 111 is pro-
vided with a leak port 112 which permits’
the aif in quick-action chamber 81 and

quick-action reservoir F to leak down to
train pipe pressure when said pressure is less

than the quick-action reservoir pressure..
This is necessary in order that a release of
* the brakes may be secured after an emer-

%ency application of the brakes.: It is mani-
est that when the abutment 63 is depressed
valve 111 will be seated, together with valve
99, and that valve 100 will be opened. This

action will close communication between the:

quick-action chamber 81 and the pipe 59
except for the smiall leak port through the

“valve 112. Tt will also close communication

between the quick-action chamber 81 and the
train pipe reservoir, opening communication
between the train pipe reservoir and cham-
ber 41 as hereinbefore described.

Extending into the emergency
inder chamber 41 is a rigid arm 113, and in
said arm is arranged 8 vertically adjustable

hollow plug 114, on the upper end of which E

is formed a valve seat. The interior of said

"plug, below the valve seat, is in communi-

cation with the vent port 61 formed in the
arm 113, said port being open to atmosphere

. ‘through the cliamber 115. In the chamber

60~

65,

41 and connected at its lower end to the
emergency abutment 39 is a yoke 116, said

yoke surrounding the inner end of the arm

113. In a slot in the upper arm of the yoke
116 is mounted a valve stem 117 which car-
ries at its lower end a valve 51 which is
adapted to seat on the upper end of the plug
114 to thereby close communication between

When the abutment 63 is depressed the

pipe reservoir in communicas

brake cyl-

1,314,974 -

the chamber 41 and the vent port 61. - Con-
nected to the upper end of the yoke 116 by
means of the valve stem 117, is a cross bar
118. This bar is connected at. one end to
an emergency reservoir valve 60, and at its
other end to a brake. cylinder valve 60
These valves are arranged to seat upwardly

“against the lower ends-of vertically adjust-

able valve sleeves 119 arranged in the upper
wall of the chamber 41. Valve 60 controls
communication between chamber 41 and a

‘small chamber 120 which is connected, by

70

75

means of pipe 121, to the auxiliary reservoir .

through pipe 68. As shown in Fig.'1 of
the drawings, pipe 68 is connected to emer-
ency reservoir chamber 4 through passage
6. Valve 60* controls communication be-
tween chamber 41 and ‘a small chamber 122

- which is in communication with chamber 25

of the section A of the triple valve, through

80

85

pipe 123. Each of the valves 60 and 60° is

provided with an upwardly extending stem,
and surrounding this stem is a light spring
which is maintained under tenison by means
of a cap plate and nut screwed on the end
of the valve stem. The purpose of this
spring is to accurately seat the valves and
yieldingly hold them in closed position.

Valves 51, 60 and 60* are so connected to-

gether that when the diaphragm or abut-
ment 39 is moved downwardly valve 51 will

be closed and valves 60 and 60° opened.

When the diaphragm or abutment 39 is
moved upwardly valves 60 and 60 are closed
and valve 51 opened. The abutment 39 is
formed with a central depending stem 128
within quick-action chamber- 81, axially in

 line with post 94.

Section B of the triple valve may be quite

‘accurately designated as the “emergency
“change‘over section”. for the reason that it

contains the parts which control emergency
applications . of <the brakes and also the
valves and parté. which place the train pipe
reservoir in communication with the train
pipe for service applications of the brakes.

-and with the brake cylinder for emergency

applications of the brakes..

a pipe 124, and in said pipe is a valve 125

‘by means of which communication between

said chamber 41 and the auxiliary brake cyl-
inder may be controlled. The auxiliary

brake cylinder D! is connected to the service.

brake cylinder D by means of pipe 126 in

90

95

100

105

110

""" The auxiliary brake cylinder D* is con- '
‘nected directly to chamber 41 by means of

115

120

which is arranged a valve 127. By provid- -

ing the auxiliary brake cylinder D? and the -
pipe connections and valves described. it is

manifest: that the said auxiliary cylinder
may be used, together with brake cylinder

-D. for service braking and emergency brak-
-ing. by opening valve 127 and closing valve

125. By closing valve 127 and opening valve
125 the auxiliary brake cylinder may be used

125

130



: 1,31

-+ for emergency braking - only. By 'clbsing

- inder will be entirely

*  brake éylinder the.
= - light braking suitable for empty or unloaded
-¢ars, but may be quickly changed to adapt
10

valves 125 and 127 the auxiliary brake cyl-.
disconnected from the

braking apparatus. ~This is desirable where

‘only light braking is necessary. It is clear,

therefore, that by means of the ‘auxiliary

apparatus is adapted for

it for heavy braking for use on loaded ecars.
It is also well adapted for use in Ppassenger
service where it.is desirable to have heavy”
braking for -emergency occasions -and light-

" braking. for ordinary service stops.. =~

TS

25

from the foregoing, but may be briefly re-
- stated as follows: -~~~
_-. "In originally charging 'the apparatus
20 b;

"The operation of the ‘emergency chahge-
over section of the apparatus will be clear

brake ‘pipe air flows through pipe 59 past

valve 111, into chamber 81, past valve 99
- which is then open,

into train pipe reservoir

From chamber 81 air passes into the

-quick-action’ reservoir F." Brake pipe air

will flow through branch pipe 1* 1nto the
emergency train pipe chamber 39 and will

~ ralse abutment 63. This operation will close

30

- sure 1n chamber 39s .
.duced and the superior: pressure in quick-

- 35

. downwardly thereby permitting valve 99.to-

valve 100 and open valves 99 and 111. -

: ~Upon a sudden reduction of brake pipe’
of securing an "

pressure for the purpose o
emergency application of the brakes, - pres-
is correspondingly re-

a¢tion chamber 81 will immediately move.

abutment 68 downwardly.  The valve move-

ments will be as follows: The lever 95 moves

~ move downwardly to its seat, and as valve

40
45

.50

* simultaneously, ] 4
+ 111 shall seat slightly ahead of valve 99. As

111 is carried by valve ‘rod. 98 ‘this latter
valve -will also move .downwardly to its-
‘seat. - Valves 99 and 111 will seat practically

it being desirable that valve

valve rod 98 moves downwardly it is' mani-
fest that valve 100 -will -also move down-
‘wardly, thereby opening a passage from the
train pipe reservoir through passage 110-to
chamber 41, After valves. 99"and 111 have.

-seated lever 85 will have taken up the'lost.

motion between it and the-valve head 88,

whereupon the valve 87 -will be. opened to

R vent the train pipe chamber 392 and the train

55

60

- the ‘brake cylinder. The ch

~pipe to atmosphere.

~.Opening
“reservoir air will then flow
- 121, chamber 190, ;
- 41, and from sai

air entering chamber 41 will depress dia-

phragm 39, thereby closing vent port 61 and

* valves 60 and 0%, Emergency
past valve 60 into chamber

chamber past- valve 602
into pipe 123 to.chamber 25 and thence to

prevents brake cylinder pressure

. from the chamber 41 back to the train pipe

65

reservoir- when said pressure exceeds the
pressure In the train pipe reservoir. The

Train pipe reservoir

through “pipe |

eck ‘valve 107 -
passing '

4,974

4

‘said valve, however, permits train pipe reser-

voir air to pass-to chamber 41 and thence

to the brake cylinder

_reservoir pressure exceeds the brake cylinder

pressure upon an emergency application of

the brakes. -

* Air in’the quick-action chamber 81 and

when- said’ train pipe . -

70

from the quick-action - reservoir will flow -

through the leak port. 112 to ‘pipe 59 and’

-thence to train pipe until there is an equaliza-

75

- tion of pressures in the train pipe and said.

chamber 81,
service section )
a check valve which: is. held lightly; to' its
seat by the spring 56 so.that air may pass by
/it into the- chamber 40>

At this'time valve 55.in' the

~-provided for-in order that valve 55 may

serve merely as-a check valve and be free to
.move indeperidently of said lever. When .
pressures has‘taken place.

this equalization of
a release of thé brakes may be obtained by
an increase of train pipe
pidity of this equalization will depend upon

- the size of the leak&port 112, and ‘said port’

may be proportioned to bring about the said
equalization within-
time, © A
- After an emergency application and after
_the equalization i

and 89 valve 87 will be seated by spring 91,

] and thencé to. the
~train pipe. Thelost motion between the arm -
- 65 of lever 62 and the head of valve 55, 4s

pressure.. The ra- -

of the triple serves merely ag -

80

85

the "desired peﬁigdf of -

95

of pressures in chambers 81 T

-and "diaphragm 63 will be raised to -cause:

stem 94 to engage stem 128. “Ths Superior
brake. cylinder pressure in ‘chamber 41 will.

prevent further
diaphragm 63. f
pipe pressure pressures in chambers-39* and
81 will be increased, the pressures in’
two chambers "
. When valve 87
from chamber 3
_increase in train

upward ‘movement .of the

being substantially equal.

pipe pressure will operate

" the parts'in the service section- of the triple -

- 'to ‘open valve 35. and_».release_bré,ke;cylindelj

* Upon an increase of. brake

said

100 .

105

is closed further exhaust -
isprevented.: A continued

110

- .pressure, thereby reducing the brake eylin- -
~.der pressure in chamber 41, ‘When the pres- .’

“ sure in'said cham]
duced diaphragm

er has been sufficiéntly re-
, 63 will continue its up-’
ward movement, and diaphragm 39 will also:

115

+move upwardly, opening valve 51 and clos- " -

ing valves 60 ang ‘ ;
ward movement of the ‘diaphragm’ 63 .will

open valves 111 and 99 and close valve 100,

thereby permitting': the. recharging. of - the
. quick-action - chamber’ 81, the quick-action:
reservoir and the train pipe Teservoir,

and 'between. the lever 95 and the valve rod
98, said lost motions’ being so proportioned

as to secure the proper sequence of opera--

| 60 The.contintied up- "

1200

It is to be noted that there is ‘lo'st.motibn? »
" betwéen the lever 85 and the valve head 88,

125

tiony of the. various vilves controlled and

- -dperated by . said levers.  Diaphragm 39
preferably has approximately one-half the

130
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movement of diaphragm 68.
movement of diaphragm 63 permits said

‘pipe 124 to the auxiliary brake

_pacity is reduced by the sealing of t

8

diaphragm to be partly raised to close valve
87 without moving the diaphragm 39. In
the downward movement of the diaphragm

. 63 stem 94 is moved away from stem 128, as

shown clearly in Fig. 4. » »
Tt is to be noted that valves 99, 100 and
111 control the charging of the quick-action

reservoir and the train pipe reservoir and
“the connection between the service reservoir
and the emergency brake cylinder chamber, .

during emergency applications of the brakes,

and between said reservoir. and the train

pipe through the quick-action chamber 81,
during all service applications of the brakes.
" Upon all emergency applications of the
brakes air will pass from chamber 41 through
cylinder D*
when it is desired that said brake cylinder
shall be used during emergency applications
of the brakes. It is also manifest that the
auxiliary brake cylinder may be used in all
service and emergency applications of the
brakes if desired, or only in emergency ap-
plications, by the proper positioning of the
valves 125 and 127. .

Pressure in chamber 81 rises and falls
with slow changes in train pipe pressure and
with the pressure in chamber 89, so that
upon slow reductions of train pipe pressure
for service applications of the brakes the

diaphragms in the emergency section of the

triple will not be operated. these diaphragms
responding only to a sudden reduction in
train pipe pressure designed to secure an
emergency application of the brakes..
During all service applications of the

Jbrakes the train pipe capacity is augmented
For emergency:

by the train pipe reservoir.
applications of the brakes the train Eipe ca-

e train
pipe reservoir from the train pipe and con-
necting said reservoir to the brake cylinder.
This 1s of great advantage as it prevents
the depletion of the train pipe reservoirs
when the train pipe is vented to atmosphere

to secure the emergency application of the'

brakes. _

What I claim is: : ,

1. A triple valve, comprising means op-
erating upon a slow reduction of train pipe
pressure to admit train pipe air to the braﬁe
cvlinder for- a. service application of the
brakes by train pipe pressure alone, an
emergency reservoir. chamber, a quick-re-
lease diaphragm, and means operated by
said diaphragm upon an increase of train
pipe pressure for a release of the brakes to
open communication between the emergency
reservoir chamber and the train pipe.

2. A triple valve, comprising means op-
erating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service upplication of the

This excess

_train pipe air to the

1,314,974

brakes by train pipe pressure alone, an
emergency reservoir chamber, and means

. operated by an increase of train pipe pres-

sure for a release of the brakes to open
communication between the emergency reser-
voir chamber and the train pipe.

3. A triple valve, comprising means op-
erating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service application of the
brakes by train pipe pressure alone, an

_emergency reservoir chamber, a quick-re-

lease diaphragm, means for admitting train
pipe pressure on one side of said diaphragm,
and means operated by an increase of train

‘pipe pressure on the opposite side of said

diaphragm for a release of the brakes to
open communication between the emergency

‘reservoir and the train pipe.

4. An air brake apparatus, comprising a

‘{riple valve, an emergency reservoir, a-train

pipe reservoir, means in the triple valve op-
erating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service application of the
brakes by train pipe pressure alone, a quick-
release diaphragm in said triple valve, and
means operated by said diaphragm upon an

increase of train pipe pressure for a release

of the brakes to open communication be-
tween the emergency reservoir, the train
pipe reservoir and the train pipe.

5. An air brake apparatus, comprising a

Ariple valve; an emergency reservoir, a train

pipe reservoir, means in the triple valve op-
erating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service application of the
brakes by train pipe pressure alone, a quick-
release diaphragm in said triple valve, means
for admitting train pipe reservoir air to one
side of said diaphragm, méans for admitting
other side of said dia-

phragm, and means operated by said -dia-

‘phragm upon an increase of train pipe pres-

sure in opposition to train pipe reservoir
pressure to-open communication betiween the
emergency reservoir, train pipe reservoir,
and the train pilf

6. An air bra

e apparatus, comprising a.
.valve device, an emergency Treservoir, a train
‘pipe reservoir, means in the valve device op-

70
75
80
85
90
95
100
105
110

115

erating upon a reduction of train pipe pres- -

cure to admit train pipe air to the brake
cylinder for a service application of the
brakes by train pipe air alone, a quick-re-

jease diaphragm, a pair of valves controlling

communication between the emergency reser-
voir, train pipe, and train pipe Teservoir,
and means operated by the said diaphragm
by an increase of train pipe pressure to open
said valve to petmit emergency reservoir air
to flow to the train pipe and to the train pipe
reservoir. . . :

7. An air brake #pparatus, comprising a

120

125

130



10

A 1,314,074

valve device, an emergency reservoir, a train

_pipe reservoir, means in the valve device op-

erating upon a reduction of train pipe pres-

sure: to. admit train pipe air to the brake-

cylinder for a service application' of the
brakes by train pipe air alone, a quick-re-
lease diaphragm, a pair of valves controlling
communication between the emergency reser-
voir, train pipe and train pipe reservoir, and
a_quick-release lever connected to said dia-

.. phragm and to said valves and operating
-upon an increase of train pipe pressure for

15

20

28

30°

a release of the brakes to open said valves
to permit' emergency reservoir air to flow to
the- train
voir. - : .

8. An air brake apparatus, comprising a

~valve device,-an emergency reservoir, a train

pipe reservoir, means in the valve device
operating upon a reduction of train pipe

pressure to admit train pipe air to the brake

cylinder for a service .application of the
brakes by train pipe air. alone, a quick-re-
lease diaphragm, a pair of valves control-
ling communication between the ‘emergency
reservoir, train pipe and train pipe reser-
voir, a quick-release lever connected to said
diaphragm and to said valves and operating
upon an increase of train pipe pressure for
a release of the brakes to open said valves
to permit emergency reservoir air to flow to

~.the train pipe and to the train pipe reser-

35

40

voir, and means for adjusting the valve seats
toward and from said lever.

9. An air brake apparatus, comprising a
_valve - device, an emergency reservoir, a

train pipe reservoir, means in the valve de-
vice operating upon a reduction of train
pipe pressure to admit train pipe air to the
brake cylinder for a service application of

the brakes by train pipe air alone, a quick-, .

release diaphragm, a pair of valves control-

“ling communication between ‘the emergency

45

reservoir, train pipe and train pipe reser-
voir; a quick-release lever connected to said

" diaphragm and to said valves and operat-
- Ing upon. an increase of train pipe pressure

for a release of the brakes to open said
- valves to permit‘emergency reservoir air
to flow to the train pipe and to the train pipe

reservoir, and adjustable means for - limit-
ing the movement of the ‘quick-release dia-

phragm in both- directions.

55

10. An air brake apparatus comprising a

valve device, an emergency reservoir, a train

- pipe reservoir, means in the valve device

operating upon a reduction of train pipe

- pressure to admit train pipe air to the brake

.60

-lease diaphragm, a

cylinder: for a service application of the
brakes by train pipe air -alone, a quick-re-

' gaﬂir- of valves control-
ling- communication between the. emergency
reservolr, train pipe and train pipe reser-

~voir, a quick-release lever connected to said

65

diaphragm and to said valves and operating

pipe and to the train pipe Teser-

-upon an increase of train pipe pressure for

a release of the brakes to open said valves
to. permit emergency reservoir air to flow
to the train pipe and to the train pipe reser-
voir, and a stop adapted to be engaged by
the diaphragm and to limit its movemént in
one direction. ,

11. An air brake apparatus comprising a

‘valve device, an emergency reservoir, a train -

pipe reservoir, means in the valve device op-
erating upon a reduction of train pipe pres.
sure to admit train pipe air to the brake. cyl-
inder for a service application of the brakes -

by train pipe air alone, a quick-release dia-

phragm, a pair of valves controlling -com-
munication between the emergency reser. -
voir, train pipe and train pipe reservoir, a
quick-release lever connected to said dia-

-phragm and to said valve and operating

upon an increase ‘of train pipe pressure for
a release of the brakes to open said valves

to permit emergency reservoir air to flow to

the train pipe and to the train-pipe reser-
voir, and a stop adapted to be engaged by

- the diaphragm and to limit its movement in

one direction. . :
12. A triple valve comprising means oper-

ating upon a slow reduction of train pipe

pressure to admit train pipe air to the brake
cylinder for -a service application of the °
brakes by ‘train pipe pressure alone, an
emergency reservoir chamber, a quick-re-
lease diaphragm, yieldable means operating
on one side of said diaphragm, means for ad-
mitting train pipe pressure on the opposite
side of said diaphragm, and means operated

70

&

80.

85

90

100

by said diaphragm on an increase of train -
pipe pressure to open.communication be-

tween the emergency reservoir and the train
pipe. . '

105

i .
13. A triple valve, comprising. means op- -

erating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service application of the
brakes by train pipe pressure alone, an emer-
gency reservoir chamber, a quick-release dia- -
phragm, a spring operating on one side of
said ‘diaphragm, means.for admitting train

. pipe pressure on the opposite ‘side of said

diaphragm, and means operated by said
diaphragm on an increase of train pipe

‘Pressure to open communication between

110

115

the emergency reservoir and the train pipe.

- 14, An'air brake apparatus comprising an

‘emergency reservoir, a-brake cylinder, a

brake pipe reservoir, a brake pipe and ‘a
valve device operating upon a slow reduc-
tion of train pipe pressure to admit train
pipe air to.the brake cylinder for a service
application of the brakes, a diaphragm in
said valve device subject to train pipe pres-

* sure, a valve controlled by said diaphragm, a

spring tending to move said valve to closed
position whereby an increase of train pipe.
pressure will move said valve to open posi-

120

125

130
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tion in opposition to said spring, and means

whereby the emergency reservoir will &
discharged into the brake pipe_when said

- diaphragm and valve are moved by an in-
- crease of train pipe pressure.. o
15."An air brake apparatus, comprising.

a triple valve, means therein operating-upon

a reduction of train pipe pressure to admit

air to the brake cylinder for a service ap-
plication of the brakes, a train pipe reser-
voir, a quick-release means in said triple
valve subject to train pipe reservoir pres-
sure and train pipe pressure and operating

upon an increase of train pipe pressure for

a release of the brakes to place the emergency
_reservoir in. communication with the train
pipe to increase the traum pipe pressure.

16. A triple valve provided with a main
train pipe chamber, an equalizing chamber

adapted to be placed in direct communica-
tion with a brake cylirider, an emergency
-yeservoir chamber adapted to be placed in
‘direct communication with -an emergency
reservoir, a supplemental train- pipe cham-
ber in open:communication with the main

“train pipe chamber, an emergency reservoir,

a train pipe reservoir, valves controlling
communication between' said reservoirs and
the supplemental train pipe chamber, a
quick-release diaphragm subject to-pressure
in said supplemental train pipe chamber,
means admitting train pipe reservoir air to
one side of the said quick-release dia-
phragm, means connecting said diaphragm

‘to said valves whereby upon an increase of

train pipe pressure said diaphragm will be
moved to open the said valves to place the
emergency reservoir-and train pipe reservoir
in communication with the- supplemental
train pipe chamber. . L R
""1%7. An air brake apparatus comprising
two independent valvé casings, means in one
of said casings to control train pipe air for

_service applications of the brakes and the -

release of the brakes, means to control emer-

gency reservoir air for a quick-release of

the Drakes, and means in the other casing
to control emergency reservoir air for emer-
gency applications. = SR
18, A triple valve comprising two inde-
endent casings, means in one of said cas-

plications of the brakes and the release of
the brakes, means tocontrol emergency reser-
voir air for a quick-release of the brakes,
and means in the other casing to ‘control

auxiliary reservoir air and train pipe reser-:

voir air for emergency applications.

19. A triple valve comprising two inde-
pendent casings, means in one of said cas-
ings to control train pipe air for service ap-
plications of the brakes and the release of

the brakes, and also means operated by an
an increase of traln pipe pressure to place
emergency reservoir air in the train pipe for

1,314,974

a quick-release of the bmkes/, ‘and means in
the other casing operating upon a sudden re-
duction in train pipe pressure to place the

emergency reservoir in'communication with -

the brake cylinder for an emergency appli-
cation of the brakes. o ,

20. A triple valve comprising two inde-
pendent casings, means in one of said’ cas-
ings to control train pipe air for service ap-
plications of the brakes and the release of
the brakes; means operated by an increase of
‘train  pipe pressure to place -emergency
reservoir air in the train pipe for a quick-
release of the brakes, and means in the other
casing operating upon a sudden reduction
“in train pipe pressure to place the emer-

70

75

80 .

gency reservoir in communication with the -

brake cylinder for an emergency applica-
tion of the brakes and to vent the train
pipe to atmosphere. . ' v
" 21. A triple valve comprising two inde-
pendent casings, means in one of said casings
‘operating upon a reduction in train pipe
‘pressure to admit train pipe air to the brake
cylinder for a service application of the
brakes, and operating upon anincrease of
train pipe pressure to vent the brake cylin-
der to atmosphere, and means in the other
casing operating upon a sudden reduction
in train pipe pressure to place the emer-
gency reservoir in communication with the
brake cylinder and -to seal the train pipe
‘reservoir from the train pipe and place 1t in
communication with the brake cylinder.
22. A triple valve comprising two inde-

pendent casings, means in .one of said cas-.

ngs to control train pipe air for service ap-
plications of the brakes and for the release
of the brakes, and means in the other cas-
ing to control emergency reservoir air and

90

95 .

100

105

train pipe reservoir air for emergency ap-

plications of the brakes.

- 23. A triple valve ‘comprising two inde-
pendent casings, means in one of said cas-
ings to control. train pipe air for service ap-

plications of the brakes and for the release

of the brakes, and means in the other cas-

110

‘ing to control emergency reservoir air and -

train pipe reservoir air for emergency ap-

plications of the brakes and to vent the train.

pipe to-atmosphere. - .

24. A triple valve comprising two inde-
pendent casings, means in one of said cas-
ings to control train pipe air for service ap-

plications of the brakes and for the release °

of the brakes-and to control emergency
reservoir air for the ‘quick- release of the

~Dbrakes, and means in the other casing to con-
trol. emergency reservoir and’train . pipe-

reservoir air for emergency applications of
the brakes, and to vent the train pipe to at-
mosphere. ' :

115

120

125

" 95. An air brake apparatus coniprising an -

emergency reservoir, a service reservoir, a
triple valve comprising two independent

130
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- casings, means in one of said casings to con-

10
15

20

trol train pipe air for service applications

of the brakes and the release of ‘the brakes
-and to control emergency reservoir air for
the quick-release of the brakes, and means

in the other casing to control emergency res-

ervoir and train pipe reservoir air for emer- -

gency applications of the brakes and to vent
the train pipe to atmosphere. _
26. An air brake apparatus comprising an

emergency reservoir, a train pipe reservoir, a -

train pipe, a triple valve comprising two

pipe reservoir air for service applications

.of the brakes and emergency reservoir air
for: the quick-release of-the brakes, and -
- casings operable by a reduction in train pipe

means in the other casing to control emer-
gency reservolr air and train pipe reservoir
alr for emergency applications of the brakes

* and to vent the train pipe to atmosphere.

25

30

35

97. A triple valve comprising means oper-

ating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service application of the
brakes; an emergency train pipe chamber, a

movable abutment, forming one wall of said.”

chamber, an exhaust valve adapted to be op-

“erated by said abutment upon a sudden re-

duction of train pipe pressure, an emergency
brake cylinder chamber, and means therein
operating upon a sudden reduction of train
pipe pressure to open communication be-

.tween the emergency reservoir and the brake
emergency application of

cylinder for an

. the brakes. ' .

- 28. A triple valve for air brakes cbmpris--

' ing means operating upon a slow reduction

40

45

.50

of train pipe pressure to admit train pipe
air to the brake cylinder for a service ap-
plication of the brakes, an emergency train
pipe chamber, an emergency brake cylinder

chamber, movable abutments between said

chambers, and valves. controlling communi-
cation from the emergency reservoir to the
emergency brake cylinder chamber and from
said chamber to the brake cylinder and from
the emergency train pipe chamber to at-

- mosphere, all of said valves being operated

by the movable abutments upon a sudden

reduction in train pipe pressure. - -
©29. A triple valve comprising means op-

. erating upon a slow reduction of train pipe

55

. 60

pressure to admit air to the brake cylinder

for a service.application of the brakes, an.
‘emergency train pipe chamber, an emergency

brake cylinder chamber, movable abutments
between said chambers, and means operated
by a.sudden reduction of train pipe pressure
to vent the emergency train pipe chamber to

atmosphere and to place the emergency res-

_ ervoir in communication with the brake cyl-

65

inder through the emergency brake cylinder
chamber. . o _
30, An air brake apparatus comprising an

&

- means operable by the abutment forming one 1

emergency- reservoir, a train pipe reservoir,
a train pipe, a triple valve comprising two
independent. casings, means in one of said
casings operable by a reduction in train pipe -
pressure to admit air to the brake cylinder ,
for a service application of the brakes, and
by an increase of train pipe pressure to vent
the brake cylinder to atmosphere, and means
in the other casing. operable by a sudden

‘reduction of train pipe pressure to vent the ;

train pipe " to atmosphere and’open com-
and brake cylinder. @ .

81, An air brake apparatus comprising an
emergency reservoir, a train pipe reservoir, g
a train pipe, a triple valve comprising two
independent casings, means in one of said

pressure to admit air to the brake cylinder
for a service application of the brakes, and g

~ by an increase of train pipe pressure to vent -

the brake cylinder to atmosphere and -con-
nect the emergency reservoir to the train
pipe ‘to increase train pipe pressure, and
means in. the other casing operable by a g

.sudden reduction of train pipe pressure to
vent the train pipe to atmosphere and open .

cemmunication between thie emergency reser-

-voir and brake cylinder. -

_ 32. A triple valve comprising means oper- ¢
ating upon a slow reduction of train pipe
pressure to- admit air to the brake cylinder
for a service application of the brakes, an
emergency train pipe chamber, an emergency

“brake cylinder chamber, movable abutments j

between said chambers formed of two inde-
pendent diaphragms having a qiuck-action
chamber between them, one of said dia-
phragms forming one wall of the emergency -
train pipe chamber and the other forming 1
one wall of the emergericy brake .cylinder
chamber, a quick-action reservoir connected
tc the quick-action chamber; a train pipe res-

.ervoir connection normally in communica-
tion with the quick-action chamber, means 1

operated by one of the movable abutments

5 .

munication between the emergency reservoir. -
independent casings, means in one of said -~ BT '
casings to control train pipe air and train

0

5

0

5 .

00

05

10

to- open eommunication between the emer- . -

-gency reservoir and the brake cylinder upon

a sudden.reduction in train pipe pressure,
wall of -the emergency train pipe chamber

chamber to atmosphere, and means whereby
upon- a sudden reduction.of train pipe pres-
sure the train. pipe reservoir connection will 1
be sealed from the quick-action chamber and
placed in‘communication with the emergency
brake cylinder chamber. ’ oL
33. In an air brake apparitus, a valve de-
vice'comprising two independently movable 1
diapbhragms having a quick-action chamber
between them, means operable by one of said
diaphragms upon a sudden reduction in
train pipe pressure to place the emergency

- " e . . . . . .

reservoir in communication with the brake 1

15

“for venting the said emergency train pipe

20 -
25 °

30
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cylinder, and means- Whé’réby the pressure
in the quick-action’ chamber between said .

diaphragms will move one of them to- vent
the train pipe to atmosphere. -

34. In an air brake apparatus, a valve de-
_ vice comprising two independently movable .

diaphragms having a quick-action chamber

between them, means operable by one of

10

said diaphragms upon a sudden reduction

in train, pipe. pressure to -place the emer-

* gency reservoir in communication with the
~ brake cylinder, means whereby the pressure

15

20

in the quick-action. chamber between said
diaphragms will moye one of them to vent

the train pipe to atmosphere, a quick-action
reservoir. connected to “said quick-action
chamber, and means whereby 'the pressure-

in the. quick-action chamber will slowly

. equalize with the reduced train pipe pres-

sure. . - .

33.. An air brake apparatus comprising a

valve device formed with an emergency

25

30

35
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50
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train pipe chamber, an emergency brake cyl-
inder chamber, two independently movable

diaphragms between said chambers and hav-.
ing a quick-action chamber between them, a

quick-action reservoir —connected - to the
quick-action chamber, a train pipe ‘resefvoir
connected to the quick-action chamber,
means operable by one of the movable dia-
phragms upon a sudden reduction of train

pipe pressure to place the emergency reser-.
voir in communication with the brake. cyl-
.inder and to seal the train pipe reservoir
from the quick-action chamber and place it -

in communication with the emergency brake
cylinder chamber, means whereby the pres-

sure in the quick-action chamber will move

one of said diaphragms. independently of
the other to vent the emergency train pipe

chamber to atmosphere, and means permit-
ting a slow equalization of pressures in the -

quick-action chamber and 'the train pipe

.~ after a reduction in the train pipe pressure.
45

36. A triple valve emergency section
formed ith an emergency train pipe cham-

ber, an emergency brake cylinder chamber,.

two independently movable diaphragms be-
tween said chambers and having a quick-
action chamber between them, an emergency
reservoir valve, a brake cylinder valve,

means connecting said valves to one of the.
‘movable diaplragms, an emergency  train

pipe chamber exbaust valve, and. a lever
adapted to be operated by one of the dia-

_phragnis to open said exhaust valve upon a -

. sudden reduction in train pipe pressure.

60

~ of said casings to control tram pipe air for -

65

37. An air brake apparatus, comprising
.an emergency Teservoir, a train pipe reser-

voir, a train pipe and a triple valve formed
of two independent casings, means 1n one

service ‘applications of the brakes-and the
release of the brakes, and also means oper-

ated by an’increase of train pipe pressure

1,314,074

'to connect the emergenéy reservoir to the
‘train pipe for'a quick-release of the brakes, .

means in the other ¢asing operating upon a
sudden reduction in train pipe pressure to
place the emergency reservoir In communil- 7

‘cation with the brake cylinder for an emer--

gency application of the brakes, means ‘in
both of said casings for connecting the train-

. pipe reservoir to the train pipe, and means

in one of siid casings to connect the train 7

pipe reservoir to the brake cylinder for an
. emergency application of the brakes.

88. An air brake apparatus, comprising a
train pipe, an emergency reservoir, a traln
pipe reservoir, a triple valve formed of two 8

‘independent casings, means in one of said
-casings to connect the train pipe reservoir

to the train pipe for service applications of

‘the brakes, and means in the other casing

0

5

0

to connect the said train pipe reservoir to 8§

the brake cylinder in emergency applica-
“tions of the brakes. L :
. 89. A triple valve, comprising two inde-

pendent casings, means in one of said cas-
ings to control train pipe air for service 9
applications of the brakes and the release

‘of the brakes, a pair of diaphragms in the.

other casing independently movable and
spaced apart to form a quick-action cham-
ber, a train pipe exhaust-valve adapted to 9
be operated by one of said diaphragms, and
means operated by the other diaphragm to .
open communication between the emergency

“reservoir and the brake cylinder..

. .

40. A triple valve, comprising me:}hsop- 1
erating upon a slow reduction of train pipe

pressure to admit train pipe air to the brake .

cylinder for a service application of the
brakes by train pipe pressure alone, a pair’

of diaphragms independently movable and 1
spaced apart to form a quick-action’ cham-

ber; a train pipe exhaust valve adapted to
be operated by one of said diaphragms, and

_means operated by the other diaphragm to

open communication between the emergency 114

- reservoir and the brake cylinder. .

41. A valve device, comprising two in-
dependently movable diaphragms having a

" quick-action chamber between them, means
_operable by one of said diaphragms upon a 1

sudden reduction in train pipe pressure to
place’ the emergency reservoir, in communi-

“cation with the brake cylinder, and-means.

whereby the pressure in_the quick-action
chamber between said diaphragms will move 1
one of them to vent the train pipe to at-
mosphere. o L
49. A triple valve comprising means oper-

‘ating upon a slow reduction of train pipe

pressure to admit train pipe air to the brake 1
cylinder  for a -service application of the
brakes by train pipe pressure alone, a pair
of diaphragms independently movable and
spaced apart to form a quick-action cham-

u

ber, an emergency brake cylinder chamber 18
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above one of said diaphragms, a train pipe
exhaust valve adapted to be operated by
one of said diaphragms upon a sudden re.
duction in train pipe pressure, a lever con-
nected to said diaphragm and arranged In
the quick-action chamber, a train pipe res-
ervoir, valves connected to said lever and ar-
ranged to control communication between
the quick-action-chamber and the said res-
ervolr and between said reservoir and the
emergency brake cylinder chamber, and

~means operated. by’ the other diaphragm

. to open communication between the emer- )

15

gency - reservoir emergency brake cylinder
chamber and the brake cylinder. .
-43. In an air brake apparatus a triple

valve comprising an emergency section, a

" * pair of diaphragms therein and independ-

20

- éntly movable and spaced apart to form a

<quick-action chamber, an emergency train

" Pipe chamber below one of said diaphragms,

an-emergency brake cylinder chamber above
the other of said diaphragms, a lever in the

* emergency train pipe chamber, a train pipe

25

30

' munication between the quick-action cham- .
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exhaust valve connected to one end of said
lever. the other end’ thereof heing connected
to the diaphragm, a lever in the quick-action
chamber and connected to the diaphragm
forming a portion of the walls of the emer-
gency train pipe chamber, a pair of valves
connected to said lever and controlling com-

ber and the train pipe reservoir and between
the train pipe reservoir and the emergency
brake cylinder chamber, and means con-
nected to the diaphragm forming a portion
of the walls of the emergency brake cylin-
der chamber for opening communication be-
tween the emergency reservoir and said
chamber and between the said chamber and
the brake cylinder. :

" "44. In an air brake apparatus a triple

valve comprising an emergency section, a
pair of diaphragms therein and spaced apart
to form a quick-action chamber, a train pipe
exhaust valve operated by one of said dia-
phragms upon a sudden reduction of train
pipe pressure, and means operated by said
diaphragm upon a sudden reduction of train
pipe pressure to close -communication be-
tween the quick-action chamber and the train
pipe reservoir and to open communication
between the train pipe reservoir and the
brake cylinder, and means operated by the
other diaphragm to open communication be:
tween the emergency reservoir and the brake
cylinder. -

45. In an air brake apparatus a triple
valve comprising an emergency section, g
pair of diaphragms therein, means operated
by one of said diaphragms upon a sudden
reduction of train pipe pressure to open the

train pipe to atmosphere to open communi--

cation between the train pipe reservoir and

the brake cylinder, and means operated by

the other diaphragm to open communication

brake cylinder.

18

between the emergency reservoir and the .

46. In an -air brake a;ppa‘rétvus, a train.

pipe, an emergency reservoir, a train pipe
reservolr, a. triplé valve comprising an emer-

70

gency section and means therein operating -

upon a sudden reduction in train pipe pres-
sure t0 open the train pipe to atmosphere
and to open communication’ between the .
train pipe reservoir-and.the brake cylinder
and also to open communication between the
emergency reservoir and the brake cylinder.

47. An air brake apparatus comprising an
emergency reservoir, a .brake cylinder, a
train pipe reservoir, a quick-action reservoir,
a triple valve containing means operating
upon a slow reduction of train pipe pressure
to admit train pipe air to the brake cylinder
for a service application of the brakes. by
train pipe pressure alone, and also contain.

75

80
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ing means operating upon a sudden reduc- -

tion of train pipe pressure for an emergency
application of the brakes to open the train
Pipe to atmosphere to sea] the quick-action

reservoir from the train pipe reservoir and

from the train pipe except for a small leak
port, to open communication between the-

‘train pipe reservoir and the brake cylinder

and to open communication from the emer-
gency reservoir to.the brake cylinder.

90 .

95

48. An air brake apparatus comprising an -

emergency reservoir, a brake cylinder, a
train pipe reservoir, a quick-action reser-
voir, a triple valve formed of a service sec-’
tion and an emergency section, the service
section containing

slow reduction of rain pipe pressure to ad-

mit train pipe air to the brake cylinder for

a service application of the brakes, and -
means operating upon an increase of train

pipe pressure to open communication be-:

tween the emergency reservoir and the. train

pipe for a quick release of the brakes, the

emergency section containing means operat-

ing upon a sudden reduction in'train Pipe .
pressure to open the train pipe to atmos-
phere to seal the quick-action reservoir from °
the train pipe except for a 'small Jeak port

and to seal said reservoir from -the train

pipe reservoir and to open the train pipe

reservoir to.the brake cylinder, and also con- -
taining means to open communication be-

‘tween the emergency reservoir and the brake

cylinder. .

49. An a,ir,brake‘appara.tus compriéing an -

emergency reservoir, a brake cylinder, a
train pipe reservoir, a quick-action reservoir,
a triple valve formed of a service section
and an emergency section, the service section
containing a movable abutment controlling
the admission of train pipe air to the brake

.10'0 B

means operating upon a -

105

110

115

120 -

cylinder for a service application of the . -

brakes and the release of said brake-cylinder
air for a release of the brakes, and also con-

130
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* emergency reservoir, a train pipe, a brake .

20

. reservoir and the train pipe to permit the

(5 emergency reservoir air to discharge into the

30

35

14

taining an abutment operating upon an in- .

crease of train pipe pressure to open com-
munication between the emergency reservoir

and the train pipe for a quick release of the

brakes, the emergency section containing a
pair of movable diaphragms or abutments
one of said diaphragms upon a sudden re-
duction in train pipe pressure venting the

‘train pipe to atmosphere, sealing the quick-

action reservoir from'the tra,iq pipe reser-
voir and opening communication between
the train pipe reservoir and the brake cylin-

* der, the other of said diaphragms opening’
communication between the auxiliary reser- .

voir and the brake cylinder. . S
" 50.. An air brake apparatus comprising an

cylinder, a. triple valve comprising means
operating upon’ a reduction of train pipe

ressure to admit air to the brake cylinder
gor a service application of the brakes, and

‘upon an increase of train pipe pressure to

open communication between the emergency

train pipe for a release of the brakes.

51, An air brake apparatus comprising an’

emergency reservoir, a brake cylinder, a
train pipe reservoir, a triple valve compris-

ing means operating upon a.slow reduction
of train pipe pressure to- admit train. pipe
- and train pipe reservoir air to the brake:

cylinder for a.service application of the

brakes, and means operating upon an in-.
creasé of train pipe pressure above the re-

duced train pipe reservoir pressure to open
communication between the emergency reser-

. voir and the train pipe to permit emergency

40

45

reservoir air to discharge into the train pipe
for a quick release of the brakes. '

52. An air brake apparatus oompmsing,aﬁ

emergency reservoir, a train pipe, a brake’

cylinder, a triple valve comprising means

operating upon a reduction of train pipe -

pressure to admit train pipe air to the brake

- cylinder for a service application of the
‘brakes, and upon an increase of train pipe

~ pressure to open communication between the

50

1)

60

erating upon a slow reduction of train pipe
pressure to admit train pipe air to the brake
cylinder for a service application of the

brakes, a quick-release diaphragm in said:

triple valve, means for admitting train pipe
reservoir air to one side of said diaphragm,

" means for admitting train pipe air to.the

. 65.

‘other side of said diaphragm, and means -

operated by said diaphragm upon an in-
crease of train pipe pressure in opposition to

1,314,074

train pipe reservoir pressure to first open .

communication between the emergency res-
ervoir and the train pipe and to then open
communication between the train pipe res-
ervoir and the train pipe. . =~ .

- 54. An air brake apparatus comprising a
valve device, an emergency reservoir, a train
pipe reservoir, means in the valve device op-
erating upon a reduction of train pipe pres-
sure to admit train pipe air to the brake
cylinder for a service application of the
brakes, a quick-release diaphragm, a valve
controlling communication between the
emergency (reservoir and train pipe, a valve
c¢ontrolling communication between the train
pipe reservoir and,the train pipe, and means
operated “by - the said quick - release - dia-
phragm upon an increase of train pipe pres-
sure to first open the valve to admit emer-
gency reservoir air to the train pipe and to

‘then open the valve controlling communica-

tion between the train pipe reservoir and the

_train pipe, whereby the emergency reservoir

air will be discharged into the train pipe be-

. fore communication is opened between the
. train pipe and the train pipe reservoir.

55. A triple valve for an air brake ap-

‘paratus comprising means.operating upon a

slow reduction of train pipe pressure to ad-

mit train' pipe air to the brake cylinder for ¢

a service application of the brakes, a quick-

_release diaphragm in said triple  valve,

means for admitting train pipe reservoir air
to one side of said diaphragm, means for
admitting train pipe air to the other side of
said diaphragm, and means operated by said
diaphragm upon an increase of train pipe
pressure in opposition to train pipe reservoir
pressure to first open a valve controlling

*communication between an emergency reser-

voir and the train pipe, and to then open a
valve controlling’ communication between
the train pipeé and a train pipe reservoir.
56. A triple valve for air brake apparatus
comprising means operating upon a reduc-
tion of train pipe. pressure to admit train
pipe air to the-brake cylinder for a service

I etwes _application of the brakes by train pipe pres-
emergency Teservoir and the train pipe to -

‘permit the emergency reservoir air to dis-.
- charge into the train pipe for a release of
-the brakes. o . ' ‘
-53. An air brake apparatus comprising a -
triple valve, an emergency reservoir, a train -
pipe reservoir, means in the triple valve op-

sure, a quick-release diaphragm in said
triple valve, a quick-release valve in said
triple valve and controlling communication
between an -emergency reservoir and the
train pipe, a check valve in said triple con-
trolling. communication between the train

‘pipe and a train pipe reservoir, and means
“operated by said diaphragm upon an in-

crease of ‘train pipe pressure to first open

. the quick-release valve and to then open the

said check valve. -

. 87. An air brake apparatus, comprising a
triple valve, an emergency reservoir, a train
pipe reservoir, means in the triple valve op-
érating upon a slow reduction of train pipe

“pressure to admit train pipe air to the brake
cylinder for a service application of the
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100
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“brakes by

" diaphragm upon' an

1,314,

train pipe pressure alone, a quick-
release diaphragm in said triple “valve,
means Tor admitting train pipe reservoir air
to one side of said diaphragm, means for
admitting train pipe air to the other side _
of said diaphragm, means- operated. by . said
increase of train’ pipe

" pressure In opposition to train pipe reser-
" voir pressure to open communication  be-

10

15

‘tween the emergency reservoir,
‘ reservoir and the train pipe, a spring tend-
- Ing to. move. said quick-release

train pipe

diaphragm,
and means for varying the pressure of said
spring on said diaphragm. o
-58. An air brake apparatus, comprising 4
valve device, an emergency reservoir, 4 traif
pipe reservolr, means in the valve device op-
erating upon a reduction of train pipe pres-

~sure to admit train pipe air to the brake

20

cylinder for. a- service application of the
brakes by train pipe air alone, a quick-re-

lease diaphragm, a pair of valves control-

-ling communication between the emergency’

~ Treservolr, train pipe and train pipe reser-

25

30

voir, -a quick-release lever connected to said
diaphragm and to said valves and operat-
ing upon an increase of train pipe pressure
for a release of the brakes: to open said
valves to permit emergency reservoir air to -
flow to the train pipe and to the train pipe
reservoir, spring means tending to move said

" lever to permit the valves to close, and .

means for varying the pressure of said

* spring means on said lever.

35
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59. An air brake apparatus comprising a
train pipe, an emergency reservoir, a brake
cylinder and a valve device, means in said
valve device operating upon a slow reduc-
tion of train pipe pressure to admit train
Pipe air to the brake cylinder for an appli-
cation of the brakes, and a quick-release
means in said valve device operating upon

" a predetermined increase in train pipe pres-

sure without regard to the rate of rise of
train pipe pressure to discharge the emer-
gency reservoir into the train pipe for a
quick releage of the brakes. =~ = :

160. An ajr brake apparatus comprising a_
train pipe, an- emergency reservoir, a brake.
cylinder and a valve-device, means in said
valve device operating upon a slow reduc-
tion of train pipe pressure to admit train
pipe air to the brake cylinder for an appli-

~cation of the brakes, a quick-release means
in said valve, device operating upon a pre-

determined increase in train pipe pressure
without. regard ‘to the rate of rise. of train
pipe pressure to- discharge the emergency
reservolr into the train pipe for a quick re--,
lease of the brakes, and means in said valve
device operating upon a sudden reduction in
train pipe pressure to discharge the emer-
gency reservolr into the brake cylinder for
an emergency application of the brakes.

074

61. An air brake apparatus -comprising a
train. pipe, an emergency reservoir, a brake
cylinder and -a valve device, means in said
valve device operating upon a slow reduc-
tion of train pipe pressure to ‘admit train
pipe air to the brake cylinder for an appli-
cation of the brakes, a quick-release means
in said valve device operatirig upon an in-

15

65

70

crease in train pipe pressure to discharge the -

emergency reservoir into the train-pipe for
a quick release of the brakes, and means. in
said valve device opera;tiqg upon _ a sudden
reduction in train pipe pressure to discharge
the emergency reservoir into the brake cyl-
inder for an emergency application of the
brakes. - e R Lo

' 62. An air-brake apparatus comprising a
train pipe,

valve device operating upon a slow redue-
tion of train pipe pressure to adinit train
pipe air to the brake cylinder for an appli-
cation of the brakes, a quick-reléase means

in said valve device operating upon-an in-

an emergency reservoir, a brake
cylinder and a valve device,” means in said

75

80

85,

crease in train pipe pressure without regard -

to the rate of rise in train pipe pressure to
discharge the emergency reservoir into the
train pipe for a quick release of the brakes,
and means in said valve device operating
upon a sudden reduction in train pipe pres-
sure to discharge the emergency .reservoir
into the brake cylinder for
application -of the brakes,

90

95

an emergency -

" 63. A triple valve for that tYpe} of ajr =

brake apparatus in which train pipe air is .

admitted to.the brake cylinder for all serv-
ice applicat
emergency reservoir air is admitted to the
brake cylinder for emergency applications
of the brakes and to the train pipe for a
quick release of the brakes, and comprising

train pipe pressure to place the train pipe in
communication with the brake cylinder for

‘a service application of the brakes, and

means operating upon an increase of train

“Pipe pressure to place the emergency res-:

ervoir in communication with the train pipe
for a quick release of the brakes, and with
means operating upon a sudden reduction

In train pipe pressure to place the emer-

gency reservoir in: communicition with the
brake cylinder for an emergency  applica-
tion of the brakes, said means aiso operat-
ing to vent the train pipe to atmosphere
through the triple valve. =~ B
64. A -triple valve in . accordance with

100

lons of the brakes and. the -

105

‘means ‘operating upon a slow reduction of

110

115

120

claim. 63, and wherein the means for plac- *

ing the emergency reservoir in communieca-

tion with the train pipe for a quick reledse

+of the brakes will operate upon a prede-

termined rise in train pipe pressure without
regard to the rate of rise. . ) o
65. A triple valve in accordance with

125



16

" claim 63, and wherein the means for placing

10

the emergency reservoir in communication

with the train pipe for a quick release of

- the brakes will operate upon an increase of

train pipe pressure without regard to the
rate of rise. : - 4 T
66. An air brake apparatus comprising a

train pipe, a brake cylinder; an emergency
' reservoir, a triple-valve, means for augment-
ing the train pipe capacity, means in the
“ triple valve operating upon a slow reduction

_of train pipe pressure to place the train pipe

15

20

in communication with the brake cylinder .
for a service application of the brakes by
train pipe pressure alone, means in the triple -

valve operating upon a sudden reduction in
train pipe pressure to cut off a portion of

“the train pipe capacity from the train pipe
and to connect said cut-off portion to the
‘brake cylinder, said mesans also operating to
‘place the emergency reservoir in communi-

- cation with the Brake cylinder for an emer-

S 1,814974

il

gency application of the brakes.

67. An air brake apparatus, comprising a-

train pipe, a brake cylinder, an emergency.

25

reservoir, a triple valve, means for aug-

menting the train pipe capacity, means in
the triple valve. operating upon a slow re-
duction of train pipe pressure to place the

‘train pipe in communication with the brake

30

cylinder for a service application of the

brakes by train pipe pressure alone, and

“means in the triple valve operating upon a

sudden reduction in_train pipe pressure to
cut off a portion of the train pipe capacity
from the train pipe, said means also oper-

ating to place the emergency reservoir in
‘communication with the brake cylinder for

an emergency application of the brakes.
In testimony whereof I hereunto affix my

signature. oo - .
S ' SPENCER G. NEAL.
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