W. B. MANN, DEC'D. .

C. M, G. MANN, ADMINISTRATRIX.

TRIPLE VALVE,
APPLICATION FILED MAY 14, 1913.

1,177,645. | Patented Apr. 4, 1916,

1 SHEETS—SHEET 1.

. 3
J9N20 &
2 ? &
Q0008 00000 0INES 29
z 3, 3
) ‘ h ot 3 —;’:?J 26
N .
. ? .
' —27
\ { L3
! 73 .
_FﬂLL ﬂ[[fl‘sf’r.d CHARGING POSITION.
D .
Jnventor

Witrmesoeo

” - .W' > : :
‘@@é?"%! Wi SiaaS! ul Fid <

Qrornesy 3




W. B. MANN, DEC'D,

C. M. G. MANN, ADMINISTRATRIX,

TRIPLE VALVE,
APPLICATION FILED MAY 14, 1913,

1,177.645. " Patented Apr. 4, 1916.

7 SHEETS—SHEET 2.

A
' Z
| []efin -
‘ FEC N S Z?)
7, 5T I 50 29 |,
A
; ' 7 | ps =8
} 9 )77 |
N : ; 2 f -75
| ' 49 /22 | o7 N :
mFAl «9@37 2l e
77 /_____x\ 3
70 ’
QUICK SERVICE Pésxr/a/v
/7 72:,90', 3.

20 5,:,:,55]!,@\. gg Buventor
0. N ' 72 .
3 - ’2-5

Wibneosen i Atz

—p .
N '\\\\\‘ d Aecianl
ﬂx\\\\\\\\\m\\\\\// & Al ant T

@C.‘ ,1? R a2a’" 57 At &LM@M

attomtw S

THE COLUMBIA PLANGGRAPH CO., WASHINGTON, D.'¢




W. B. MANN, DEC'D.
C. M. G. MANN, ADMINISTRATRIX.
TRIPLE VALVE.

: ) " APPLICATION FILED MAY 14, 1913.
1,177,645. -

" -Patented Apr. 4, 1916.

© 7. 7 SHEETS—SHEET 3.

'4/

\

7%

Z

27/7/7///\\ [ @

\//////

2

: - il
s { N e
&

*\\\&\‘ \\\\\\\\\—\\”-g—l

AL 7 1LILI LAY HY I 15

..! I /’/’/'/2 - .
A 226

77 S \\H\\\

7E ||:-
Inventor
<75 :
Witneosses W




1,177,645.

7%

23

24P POS17ION.

Witnesoes

JQ-C.% vl f

W. B. MANN, DEC'D,
C. M. G. MANN, Anmmsmnmx

TRIPLE VALVE,
APPLICATION FILED MAY 14, 1913,

Patented Apr. 4, 1916.

T SHEETS—SHEET 4.

/T'ng 6
2 4
<
194 J - ;
I %
28725
LR L a6
76 : y
| .98/ 367 577
6’ 3 72| o = 27
o P 3
l/ -
T 2
N
1 -
N =
Jnventor

Sitorney S




W. B. MANN, DEC'D.
C. M. G. MANN, ADMINISTRATRIX,

TRIPLE VALVE.
APPLICATION FILED MAY 14, 1913.

1,177.645. | Patented Apr. 4, 1916.

1 SHEETS—SHEET 5.

e ]
) " \

(L p 7, | <9
e YA L 2

A

IR0 B

291 g

- 77 s
76'---—-/ INES 5 ze




W. B. MANN, DEC'D.
C. M. G. MANN, ADMINISTRATRIX,

TRIPLE VALVE,
APPLICATION FILED MAY 14,1913,

Patented Apr. 4, 1916.

7 SHEETS—SHEET 6. o

» | 74 k %

z& 4

1,177,645.

% <

A
&1 , 3
l*j‘f y > o 33

T0000000 0000000 29 @|

_ 24
| _ e ol (e
. K ]é— 7, . ' /
N ~ = 39/ 9322 N
o L L 4%—37
9 \az -
Yo @ 127 |
75 | 70 3

LEMERGENCY POSITION.

ng’en‘toz ‘

Witnesses MMMM




W. B. MANN, DEC'D.
C. M. 6. MANN, ADMINISTRATRIX,

TRIPLE VALVE,
APPLICATION FILED MAY 14, 1913,

1,177,645. Patented Apr. 4, 1916.

? SHEETS—~SHEET 7.
17

/_r 7 Z;O' . .9 .
: —
| 32
: ,‘3] H g 990 g
P e —————— [
[ < AR ©
i
|
|
{
{

7P, 77,
-~

S e 7
=g .

[ TE G 7.
,9

Witneosseos

o el A

THE COLUMBIA PLANOGRAPH €0., WASHINGTON, D. C.




10

15

20

25

40

45

50

UNITED STATES PATENT OFFICE.

WILLIAM BRAYTON MANN, OF BALTIMORE MARYLAND CARRIE M. GRACE MANN,
ADMINISTRATRIX OF SAID WILLIAM BRAYTON MANN, DECEASED, ASSIGNOR TO
THE WESTINGHOUSE AIR BRAKE COMPANY, OF PITTSBURGH, PENNSYLVANIA, A

CORPORATION OF PENNSYLVANIA.

TRIPLE VALVE.

1,177,645.

Specification of Letters Patent.

Patented Apr.4,1916.

Application filed May 14, 1913, - Serial No. 767,647,

Toall whom it may concern:

Be it known that I, Wirtian B. Manx,
of Baltimore, Mfuyland have invented a
new and useful Improvement in Triple

Valves, which invention is fully set forth

in the following specification.

This 1nvent10n relates to air brakes, and
more particularly to triple valves for con-
trolling the application and release of the
brakes, and has for one of its objects to
provide means whereby pressure in the
bralke cylinder is angmented by gre aduating
the admission of air thereto, when the valve
is in what is commonly known as the “quick
service” and “full service” positions. This
graduation is rendered almost simultaneous
thIOUO‘hOHt the entne length of the train,
thelebv preventing injurious shocks to the
rolling stock, by making a slight reduction
in the train pipe pressure, adnnttmO' air

therefrom and from the auxiliary reser-.

voir to the brake cylinder.. When subse-
quent ethzwtlon of pressure.between the
auxiliary reservoir and the train pipe- oc-
curs, the graduating valve, used in connec-
tion with the mventlon, moves to “lap” po-
sition and closes communication to the brake

cylinder, and if it is found that such reduc-

tion is not sufficient for the desired appli-

cation of the brakes, a further slight reduc-.
tion will be made, again quickly admlttlnm

alr to the brake thnder. and’this ‘1Ct10n
may be repeated until the desired applica-
tion is obtained. A “full service” applica-
tion of the brakes may also be had by a fur-
ther reduction of pressure in the train pipe;
as in the.case of short trains, in which in-
stance, the triple valve automatically con-
verts itself into a short train valve, or-in
other words, dispenses with the serial vent-
ing feature, as described in my pending ap-
phmtlon Serial Number 321,778, by shut-

ting off communication between the train

pipe and the brake cylinder. and allowing
only a feed from the auxiliary reservoir.

These apphc tions of the .brakes are made
possible in the present invention by the use
of the graduating valve slidably mounted.

upon the large emergency valve and work-

ing in combination with the release valve:

also slidable on said emergency valve. ThlS
graduating valve controls_the p‘WS‘Ige of
an from the train pipe and f\umharv reser-
voir to the brake cylinder, and, in practice,

is made very small and e*{ceedmgly light,
and therefore quickly responsive to small
air reductions at the engineer’s valve.

This invention also includes the retarded
release and recharging features of the above-
mentioned pendmg apphc‘xtlon which have
been found highly desirable ‘and advan-
tageous over former air brakes, in that in-
jury is avoided which would otherwise
occur when releasing the brakes on long
trains. The increase in pressure at the for-
ward end of the train pipe occurs much

‘more quickly than at the rear end, the result

being that the brakes are released on the for-

dition renderm@ liable the breakmo of the
train, -owing to the drag occasmned in
order to overcome this dlfﬁcultv and secure
a more rapld rise of the air pressure in the
train pipe throughout the length thereof,

means are prov1ded for: restricting or re-

tarding the passage of tram pipe pressure
to the ‘Lu‘nhfuv reservoirs on- the forward
part of the train, during substantially the
same time that the. restricted exhaust ports
from the brake cylinders on the forward
part of the train are closed.

In triple valves, as heretofore construct-
ed, a valve overating piston is employed,
hfwlno' a partial traverse for service.and
0'1aduat1no' applications, and a full or fur-
ther traverse for emergency applications of
the brakes, and the throw of the piston upon
the partial traverse has been limited by a
spring-pressed abutment on the train pipe

-side of the piston. Besides involving addi-
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~ward cars of the train while they still re-
main ‘applied at the rear thereof, this con-
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tional expense and complication of construc-' '

tion, this spring-pressed:-abutment:is objec-
tlonable because it has been' found, in prac-
tice, that it is liable to get out of order and
to more or less affect the efficiency of the
entire valve, in that it does not absolutely
prevent any "undesirable emergency mppllca-
tion.

This invention aims to overcome these ob-

jections by using the large emergency valve

as a stop for the | piston, said valve only moy-

ing upon a large reduction of pressure in

the train pipe, and it has been. found; in

‘practice; that said valve provides a meich

better stop than the spring-pressed abut-
ments formerly used. Another advantage

~of this form of constluctlon is that there is
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nothing to retard the movement of the pis-
ton to emergency position, and hence such
applicaticn may more quickly be obtained,
when desired.

Another object is to compactly arrange
the several parts of the triple valve in the
valve casing, so as to produce the highest
degree of efficiency and durability in opera-

tion, without increasing the complication of

the same, to the end that the simplicity of
the valve is maintained, and at the same time
render the parts readily accessible for ordi-
nary repairs. .

The inventive idea involved is capable of

“receiving a variety of mechanical expres-

sions, one of which, for the purpose of illus-
tration, is shown in the accompanying
drawings; but it is to be expressly under-
stood that said drawings and the particular
construction shown therein and descrited in
the specification are employed simply for

the purpose of facilitating the description

of the invention as a whole and not for the
purpose of defining the limits of the inven-
tion, reference being had to the claims for
this purpose. ,

In the drawings: Figure 1 is a vertical
longitudinal section of the triple valve with
the parts in full release and charging posi-
tion. Fig. 2 is a view similar to Fig. 1,
showing the parts in position for a quick
service application of the brakes, the air
passing from the train pipe to the brake
cylinder and also from the auxiliary reser-
voir to the brake cylinder. Fig: 8 is a frag-
mentary vertical longitudinal staggered sec-
tion of certain of the parts in the position
shown in TFig. 2. Fig. 4 is a view similar to
Fig. 1, with the parts in position for a full
service application, the air passing from the
auxiliary reservoir to the brake cylinder.
Fig. 5 is a view similar to Fig. 8 with the
parts in the position assumed in the. full
service application. Fig. 6 is a view similar
to Fig. 1 with the parts in “lap” position,
communication between the auxiliary reser-
voir and the brake cylinder being closed by
the graduating valve. Fig. 7is a view simi-
lar to Fig. 1 with the parts in the position
they occupy for a restricted exhaust of brake
cylinder pressure and restricted recharging
of the auxiliary reservoir. Tig. 8 is a view
similar to Fig. 1 showing the parts in the
emergency application of the brakes. TFig.
9 is a detail view in side elevation of the
triple piston, release and graduating valves.

- Fig. 10 is a top plan view of the release and

G0

graduating valves. Fig. 11 is a longitudi-
nal section of the valve bushing. showing
the ports and passages therein. Fig. 12 is
a top plan view of the emergency valve and
spring abutments carried thereby.  Fig. 13
is a bottom plan view of the emergency
valve.

3

reference characters designate similar parts,
1-1is the valve casing proper, which is of -
well known construction and provided with
the coupling 2 where the train pipe is con-
nected to the casing,
to the brake cylinder.

In the casing 1 there is mounted a valve
bushing 4 which forms the valve chamber
proper, and a bushing 5 which forms the
cylinder in which the triple piston recipro-
cates, as in all ‘standard valves. - The left-
hand end of the bushing 4 is ground, so as
to Torm a close and air-tight joint between
the end of the bushing and the adjacent face
of the piston, so that when the Iatter rests
against the end of the bushing, as shown in
Fig. 7, the passage of air from the train pipe
to the auxiliary reservoir will-be cut off ex-:
cept through the small ports 6 in the end of
the bushing. Inthe inner wall of the bush-
ing 5 there is formed a-groove 7, through
which the air can pass from the train pipe
around the piston and through the valve
chamber to the auxiliary reservoir. There
is also mounted in the casing 1 another
bushing 8, in which is slidable the emer-
gency piston 9 connected to a valve 10 of
any well known construction; said c¢mer:
gency piston being adapted to raisé the
check valve 11 off of its seat, when pressure
is admitted from the auxiliary reservoir
through the port 12 in a manner to be here-
inafter described.

and the port 3 leading ;
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The valve casing 1 is provided with a con-

duit 13 which leads to the piston chamber,
the latter having communicating therewith
a passage 14, said passage connecting with
a_groove 15 formed partially around the pe- -
riphery of the bushing 4, said groove termi-

“nating in a passage 16 extending longitudi-

nally of the bushing.  Mounted in the bush-
ing 4 is the large emergency valve 17 which

105

1s held to its seat in any well known manner,

such as by the spring 18. The valve 17 is
provided with a small port 19 which regis-

1190

ters with the passage 16, when the valve is
in normal position, as shown more clearly -

in Fig. 5 of the drawings, thus permitting
the passage of air from the train pipe as far
as the release valve 20 which 1s slidably
mounted upon the emergency valve 17. The
valve 17 is also provided with a diagenal
passage 21, as shown in dotted lines in Fig.
12, the ends of said passage cemmunicating
with ports 22 and 22’ which open into the
valve chamber proper. The valve 17 is fur-
ther provided with another short passage 23,
cne end terminating in a port 24 adjacent
the port 227, and communicating with the
interior of the valve chamber; while the
other end of said passage 23 terminates in
a port 25 which registers with a similar port
26 in the bushing 4, said port 26 in turn com-

, & municating with the passage 27 leading to
Referring to the drawings, in which like_ s,

the brake cylinder port 3.
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The release valve 20, when in the position
shown in Fig. 1, is mounted to overlap the

" graduating valve 28 which is also slidable

on the valve 17 and which is provided with
a cavity 29 for connecting the ports 22’ and
24 in the valve 17 upon a certain reduction
in train pipe pressure. The release valve 20
and the graduating valve 28 are held to their

“seats on the valve 17 by means of a leaf
‘spring 30 carried by the piston stem 81, said

stem having on its right-hand end a spider
32 which is adapted to engage the graduat-
ing valve 28; so as to move it and the release
valve 20 to the left upon a reduction in train
pipe pressure. The valve stem 31 is also
provided, adjacent the spider 32, with a lug
33 which depends between the release valve
20 and the graduating valve 28 and is adapt-
ed to move the latter valve a slight distance
independently of the release valve, when the
pressure in the auxiliary reservoir is below
that in"the train pipe, 1t being understood
that there is a certain amount of lost motion
between the piston stem and the release
valve. The latter valve is provided with a
small cavity 34 which registers with the
ports 19 and 22, when the triple piston
moves a certain distance to the left, thereby
admitting pressure from the train pipe
through the passages 21 and 28 into the
brake cylinder. o :
The valve bushing 4 is provided, adjacent
to its right-hand end, with a longitudinal
duct 35 which communicates at one end with
the passage 27 leading to the brake cylinder,
and at its other end with a port 36 in the

" bushing 4, said latter port registering with
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an exhaust port 87 formed in the valve 17.
Adjacent the port 37, the valve 17 is also
provided with a similar exhaust port 38
which registers with a port 39 formed in the
bushing 4, said pert 39 communicating with
the atmosphere. The release valve 20.is pro-
vided with a cavity 40 which is sufficiently
large to overlap the ports 37 and. 38 in the
valve 17, so that when in the position shown

‘in Fig. 1, brake cylinder pressure is free to

pass through the passage 27, duct 33, ports
36, 37 to the cavity 40, and thence through
the ports 38 and 39 to the atmosphere. The
valve 17 is also provided, adjacent its right-
hand eund, with a port 41 which registers
with a similar port 42 in the valve bushing
4, said port 41 being closed by the graduat-
ing valve 28 when the brakes are in full re-
lease and charging position, but opened to
permit auxiliary reservoir air to pass into
the brale cylinder, when the triple piston is
moved to the left by a reduction in train
pipe pressure. : ’

The main valve 17 is provided on its sides
with oppositely dispesed cylinders 43, 43

for the reception of expansion springs 44, 44

which act against the small abutments 45, 45
having slots 46 therein for the reception of

pins 47 which are adapted to limit the move-
ment of said abutments. These abutments
are provided for the purpose. of limiting

the throw of the piston in the different

service applicaticns, as shown in Figs. 3

“and 5, the spider 32 of the piston contacting

with the abutments 45 and being stopped
when the piston moves to the position shown
in Fig. 2. Upon a further reduction of
train pipe pressure and the movement of
the piston farther to the left, the abutments
are moved inwardly into the cylinders 43,
thereby compressing the springs 44 therein
until the spider contacts with the large
valve 17, thus preventing any further move-
ment of the piston toward emergency posi-
tion. In the bore of the piston stem 31
there is a spring 48 reacting between the
end of the bore and a stem 49 having a slot
50 therein for the reception of a pin 51 car-

70

75

39

85

ried by said piston stem. When the piston

moves to the extreme right and contacts
with the bushing 4, the said stem 49 con-
tacts with a pin 52 extending transversely
of the bushing 4, thereby compressing the
spring 48, this construction being well
known and used in standard brakes. The
valve 17 is also provided with a port 53
opening through one side thereof and
adapted to register with the port 12 in the
bushing 4 only upon emergency applica-
tions, thereby permitting air from the
auxiliary reservoir to escape into the cham-
ber above the emergency piston 9, forcing
the same down and raising the check valve
11 off of its seat to permit train pipe pres-
sure to pass into the brake cylinder.
Operation—~The operation of the valve
will, for the sake of clearness, be described
under five separate heads, viz., for quick

“service application of the brakes, fuil service

application of the brakes, “lap” position,
retarded release and recharging position,
and emergency application of the brakes.
Quick - service applications—When quick
service application of the brakes is desired,
the engineer makes a slight reduction in the
train pipe pressure, thereby causing the
valve operating piston to shift to the posi-
tion shown in Fig. 2. During this shifting
cperation, the emergency valve 17 is not
moved. The release valve 20 and the gradu-
ating valve 28, however; are moved by rea-
son of the engagement of the spider 82 with
the graduating valve, and shifted from the
position shown in Fig. 1 to that shown in
ig. 2. During the first part of this shift-

ing movement, communication between the

ports 37 and 88 through the cavity 40 in the
release valve is closed, thereby cutting off
the brake cylinder from the atmosphere, and

‘directly after this clcsuie oceurs, communi-

cation is established between the ports 19

90
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and 22 by reason of the small cavity 84 in -

the release valve registering therewith. The

130
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graduating valve 28, also moving to the left,
brings the cavity 29 therein into registra-
tion with the ports 22" and 24, thus “estab-
lishing commu‘ncatwn from the train pipe
Lhrouo}l the pass*xoe 14, groove 15, passage
16, ports 19 and 22, passage 21, ports 22’
and 24, passage 23, port 25 and passages 26
and 27 to the brake cylinder.
a certain -amount of air taken from the
train pipe at-each triple-valve, and the pres-
sure in the train pipe is therefore diminished
rapidly throughout the entire length ef the
train; but not -sufliciently to produce an
emergency applieation of the brakes.. Upon
the movement: of the graduating valve 28,
as just described, the same also partially
uncovers the port 41 in -the valve 17 and
parrmts auxiliary reservoir alr to pass into
the brake cylinder by port 41, port 42, and
passage 27, thus augmenting the pressure in
the brake cyﬁnder received from the train
pipe, and thelebv producing a quick appli-
cation of the brakes. The movement of the
valve operating piston to-the left is limited
by the spider 32 contacting with the abut-
ments 45 carvied by the large valve 17, so
that the cavities 1n the release and oradu-
ating wvalves will be brought into exact
lemstl ation with the 1espect1ve ports in the
Tar ge valve 17, thus insuring a positive feed
from the train pipe through the passages in
the said valve 17 to the brake cylinder:
Tl service application~—When a further
reduction is made in the train pipe pressure,
as is the case with short traing, the piston
will travel farther to the left, as shown in
Fig. 4, carrying with it ‘the release and
graduating valves, until the cavities 84 and
29, respectively, theréin lhiave ‘moved past
the ports 19 and 22, and 22’ and 24, thus
cutting off communication between the train

pipe and brake cyhnder through the pas-

sages of the valve 17. The further move-
ment of the graduating valve 28 to the left
totally uncovers the port 41 in the valve 17,
and thus permits of an unobstructed pas-
sage of the auxiliary reservoir air to the
brake cylinder. The movement of the pis-
ton to the full service position is again
limited bv reason of the contact between the
spider 32 and the abutments 45 which,. in
this position, are forced inwardly into ‘the
cylinders 43, compressing the springs 44
therein until the said spider contacts with
the large valve 17, as clearly shown in Fig.
5 of the drawings.

Lap position—Referring again to Figs.
2 and 4, and also to Fig. 6, it will be seen
that when the pressure in the auxiliary res-
ervoir-has been reduced to-a point slightly

below that in the train pipe, the valve oper-:

ating piston-moves from left to right for a
very slight distance, such movement being
sufficient to. cause the graduating valve 28
to overlap the port 41 in the valve 17, thus

There is thus -

sure to the atmosphere.

1,177,645

cutting off communication between the anx-

iliary reservoir and the brake cylinder.
This movement of the valve 28 also closes
communication between the ports 22’ and
24 in the valve 17, thereby preventing a
feed from the train pipe to the brake eylin-
der. It will be clearly seen from an inspee-
tion: of Tig. 6 that the graduating valve
moves mdep ndently of the release valve by
reagson_of the lost motion between the latter
and the piston, said graduating valve being

moved by the lug 33 &ependmo from the

valve stem 31 between the release and grad:

Should 1t be -found desn‘ ble to inerease

further the pressure in the brake cvhnder,'

or as it is technically known, to “graduate”

in the train pipe pressure will again cause

70

75

‘uating valves  and engaging the htter

80

the anplication, a slight additional decrease’ -

-the piston to shift to the position shown 1n--._85 :

Tig. 2, when communication is again estab- =

lished between the train. pipe and brake eyl- -

incer, and the auxiliary reservoir and brake
yhnder. This operation may be repeated
as-many times as desired, until équalization

of pressure between the train pipe and brake
As has been before stated, .

cylinder. occurs.

90

the graduating valve is made very small’ and

light, and by reason of this, it will be clearly
seen that rapidity of qctmn and sensitives
ness -of the device, swhen °

application of the brakes, is assured. Tt is

Umdudtmo " thn :

95

also to be observed that thn the partsare

in “lap” position, there is a slight differ-
ence between the location of the release:
valve in Tigs. 2 and 4, said valve in Fig. 2.

160

connecting ‘the ports: 19 ‘and -22; while in ;

Fig. 4 communication between said ports is
closed.

Retarded release amd CRATGING POSition.—
When it is desived to release the brakes, the
engineer increases the pressure in the train
plpe in the usual way, and the valve oper-
ating piston is-thrown to the position shown

in Fig. 7 on those -cars: which are at the

forward part of the frain. During this
movement, the graduating valve 28 first
closes communication between- the auxiliary

reservoir- and the brake -cylinder, and:-the

further movement of the piston causes the

] 717‘05

110

115

stem 49 carried in: the bore of the piston -

stem to abut the pin 52, which results in the
compression -of the-spring 48 between the
inner end of said stem 49 and the inner
end-of the bore..- During this further move-
ment of the piston, the same contacts with

120

the release valve 20, moving the same to the

right until the restricted portion of the -
cavity 40 therein directly overlaps the port
38 in the valve 17, thereby leaving but a
restricted passage of brake: cvlinder pres-
The brakes; when
the parts ‘are in. this pOSItlon, are’ very
slowly released. Durmg this time, a very
small amount of air is permitted" to pass

125
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from the train pipe to the auxiliary reser-
voir, since the unobstructed passage through
the duct 7 in the piston chamber into the
valve chamber and thence to the auxiliary
reservoir is closed by the ground joint be-
tween the valve piston and bushing 4.

The small amount of air which is per-
mitted to pass from the train pipe to the
auxiliary reservoir feeds through the duct
7 and small ports 6 in the end of the bush-
ing 4. It is, therefore, seen that there is
only a very slight reducticn of train pipe
pressure, caused by the passage of air to
the auxiliary reservoirs on the cars at the
forward part of the train. The result is
that the increased pressure in the train pipe

is rapidly transmitted throughout the entire.

length of the train, the pressure, when it
reaches the rear end of the train pipe, be-
ing but slightly below that on the forward

end of the train. This difference, however,

is sufficient to -effect a retarded release . of
the brakes on the forward cars and the
prompt release of the brakes on the rear
cars. When the pressure in the train pipe
is decreased, by reason of the recharging of
the auxiliary reservoirs, the tension of the
spring 48, which is now compressed, serves
to gradually shift the valve operating pis-
ton to the left, thus moving the parts from
the position shewn in Fig. 7 to the full re-
lease position shown in Fig. 1, thereby fully
opening the exhaust from the brake cylinder
to the atmosphere, by reason of the shift-
ing of the release valve 20 to its full re-
lease position. - = ,
As above explained, when the parts-are
in position for restricted release of ‘the
brakes, air from the train pipe can only pass
to the auxiliary reservoir through the duct
7 and small ports 6, so that on the cars at
the forward part of the train there is but
a slow recharging of the auxiliary reser-

voirs, until the time when the parts shift

from the positicn shown in Fig. 7 to that
shown in Fig. 1, at which time a full volume
of air is permitted to pass arcund the valve
operating piston to the auxiliary reservoirs,
until the pressure between the train pipe
and the auxiliary reservoirs equalizes.

It will be observed from the foregoing
that during the time when the brake cyl:

-inder is in restricted communication with

B5

65

the atmosphere, the auxiliary reservoir is
also in restricted communication with the
train pipe, and that the parts are gradually
returned to their normal position, shown

in Fig. 1, by the action of the spring 48, full

and unrestricted communication between the
train pipe and the auxiliary reservoir being
restored by reason of the piston moving
away frcem the ground end of the bushing 4.

Emergency application—For emergency
application of the brakes, the engineer

makes a large reduction in' the train pipe

S

pressure, thus throwing the piston to the
position shown in Fig. 8. During the first
part of this movement of the piston, com-
munication from the brake cylinder to the
atmosphere is closed and communication
from the train pipe to the brake cylinder,
and- the auxiliary reservoir and the brake
cylinder is, for an instant, established, as
shown in Fig. 2. Upon further movement
of the piston to the left, the spider 32 con-
tacts with the emergency valve 17, carrying

the same with it until the port 53 therein

registers with the port 12, thereby permit-
ting auxiliary reservoir pressure to pass
into the chamber above the emergency pis-
ton 9 and force the same down, which move-
ment opens the valve 10, thus reducing the
pressure above the check valve 11.- This
valve instantly rises by reason of pressure
in the train-pipe, which pressure passes di-
rectly through the port 8 into the brake
cylinder until equalization occurs between
the latter and the train pipe, when the check
valve is forced to its seat by a spring (not
shown) which prevents brake cylinder pres-
sure from flowing back into the train pipe.
At the same time that the port 53 comes into
registration with the port 12, the large valve
uncovers the ports 26 and 42 in the valve
bushing 4, and permits auxiliary reservoir
air to pass into the brake cylinder.  DBut
the size of said ports is such that only a very
small amount of air passes into the brake
cylinder before the check valve is reseated.

A study of the construction shown in the
accompanying drawings will  disclose the
fact that without increasing the number of
parts or varying the sensitiveness of action
of the valve, and, furthermore, without add-
ing to the expense of construction, this in-
vention ‘has materially increased the func-
tions of any triple valve now in use.

What is claimed is: '

1. Inatriple valve,the combination of a pis-
ton operated according to variations in train
pipe preseure, anemergency valve having ex-
haust ports communicating with the brake

70

75

80

88

90

160

110

cylinder; a release valve slidable on said -

emergency valve for controlling the ports
therein, and a graduating valve slidable on
said emergency valve and movable with said
release valve upon a reduction of train pipe
pressure. '

-2, In a triple valve, the combination of
a piston operated according to variations in
train pipe pressure, an emergency valve
having éxhaust ports communicating with
the brake cylinder, a release valve slidable
on said emergency valve for controlling the
ports therein, and a graduating valve slid-
able on said emergency valve and movable
with said release valve upon a reduction of
train pipe pressure and relative to said re-
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lease valve upon a preponderance of pres- -

sure on the train pipe side of the piston.
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3. In a triple valve, the combination of a
piston operated according to variations in
train pipe pressure, an emergency valve
having exhaust ports communicating with
the brake cylinder, a release valve slidable
on said emergency valve for controlling the
ports therein, a graduating valve slidable
on said emergency valve and movable with
said release valve upon a reduction of train
pipe pressure and relative to- said release
valve upon a preponderance of pressure on
the train pipe side of the piston, and means
on said piston for moving said graduating
valve relatively to said release valve.

4. In a triple valve mechanism, the com-
bination of a piston operated according to
variations in train:pipe pressure, an.emer-
gency valve having exhaust ports communi-
cating with the brake cylinder, a-graduat-
ing valve slidable on said-emergency. valve,
a release valve also slidable on said emer-
gency valve and overlapping said graduat-
ing valve during equalization of pressure
between the train pipe and auxiliary reser-
voir.
© 5, In a triple valve mechanism, the com-
binstion of a piston operated according to
variations in train pipe pressure; an-emer-
gency valve having exhaust ports communi-
cating with the brake cylinder, a graduat-
ing valve slidable on said emergency valve,
a release valve also-slidable on said emer-
gency valve and overlapping said graduat-
ing ‘valve during equalization of pressure
between the train pipe and auxiliary reser-
voir, said graduating valve being movable
with said release valve upon a reduction of
train pipe pressure and relative to said re-
lease valve upon a preponderance of pres-
sure on the train pipe side of the piston.

6. In g triple valve mechanism, the com-
bination of a piston operated according to
variations in train pipé pressure, an emer-
gency valve having exhaust ports communi-
cating with the brake cylinder, a graduat-
ing valve slidable on said emergency valve,
a release valve also slidable on said emer-
gency valve and overlapping said graduat-
ing valve during equalization of -pressure
between the train pipe and auxiliary reser-
voir, said graduating valve being movable
with said release valve upon a reduction
of train pipe pressure and relative to said
release valve upon a preponderance-of pres-
sure on the train pipe side of the piston,
and means on said piston for moving said
graduating valve relative to said release
valve.

7. In a triple valve mechanism, the com-

‘bination of a piston operated according to

variations in train pipe pressure, an- emer-
gency valve, means carried by said valve
for limiting the movement. of said  piston
upon certain reductions in train pipe pres-
sure, a release valve slidable on said emer-
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gency valve, and a graduating valve slid-
able on said emergency valve for control-
ling the admission of air to the brake cyl-
inder.

8. In a triple valve mechanism, the com--
bination of a piston operated according to.

variations in-train pipe pressure, an emer-
gency valve having passages for the admis-
sion of air from the train pipe to the brake
cylinder and a port for connecting the aux-

iliary reservoir with the brake cylinder, a

release valve for controlling the:. admission
of air through said passages, and a graduat-
ing valve codperating with said release valve
for controlling the admission of air through
said passages and said port upon a slight re-
duction ‘of pressure in the train pipe.

9. In a triple valve mechanism, the com--
bination of a piston: operated according to
variations in train pipe pressure, an emer=

gency valve having passages for the admis-
sion-of air from the train pipe to the brake
cylinder, and a port for connecting the aux-
iliary reservoir with the brake cylinder, a
release valve slidable on said emergency

valve for controlling the admission of air.

through said passages, and a graduating
valve also slidable on said emergency valve
and cobperating with said release valve for
controlling the admission of air through said
passages and said port upon a slight reduc-
tion of pressure in the train pipe.

10. In a triple valve mechanism, the com-
bination of a piston operated according to
variations in train pipe pressure, an emer-
gency valve having passages for the admis-
sion of air from the train pipe to the brake
cvlinder, and a port for connecting the aux-

iliary reservoir with the brake cylinder, a

release valve slidable on said emergency
valve for controlling the admission of air
through ‘said passages, a graduating valve
also slidable on said emergency valve and co-
operating with said release valve for con-
trolling the admission of air through said
passages and said port upon a slight reduc-
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tion of pressure in the train pipe, and means-

carried by the piston for actuating said
graduating valve to close said passages and
port.upon equalization of pressure between
the train pipe and auxiliary reservoir.

115

11. In a triple valve mechanism, the com-

bination of a piston operated according to
variations in train pipe pressure, an emer-
gency valve having passages for the admis-
sion of air from the train pipe to the brake
cylinder and a port for connecting the aux-
iliary reservoir with the brake cylinder, a re-
lease valve for admitting pressure through
said passages upon a partial traverse of said
piston -and closing said passages upon a
further traverse, and-a graduating valve
movable with said release valve for admit-
ting pressure through said passages and said
port to the brake cylinder upon a partial
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traverse and closing said passages upon a
farther traverse.

12. In a triple valve mechanism, the com-
bination of a piston operated according to
variations in train pipe pressure, an emer-
gency valve having passages for the admis-
sion of air from the train pipe to the brake
cylinder, and a port for connecting the aux-
iliary reservoir with the brake cylinder, a
release valve slidable on said emergency
valve for admitting pressure through said
passages upon a partial traverse of said pis-
ton and closing said passages upon further
traverse, and a graduating valve also slid-
able on said emergency valve and movable

~with said release valve for admitting pres-
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sure through said passages and said port to
the brake cylinder upon a partial traverse

-and closing said passages upon a further

traverse.

18. In a triple valve mechanism, the com-
bination of a piston operated according to
variations in train pipe pressure, an emer-
gency valve having passages for the admis-
sion of air from the train pipe to the brake
cylinder and a port for connecting the aux-
iliary reservoir with the brake cylinder, and
a-graduating valve having a cavity therein
for connecting said passages upon a slight
reduction of train pipe pressure, said grad-
uating valve also opening communication
between the auxiliary reservoir and brake
cylinder through said port upon such re-
duction.

14. In a triple valve mechanism, the com-
bination of a piston operated according to
variations in train pipe pressure, an emer-
gency valve having passages for the admis-
sion of air from the train pipe to the brake

eylinder and a port for connecting the aux-

iliary reservoir with the brake cylinder, and
a graduating valve slidable on said emer-

gency valve and having a cavity therein for

connecting-said passages upon a slight re-
duction of train pipe pressure, said gradu-

“ating valve also opening communication be-
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tween the auxiliary reservoir and brake cyl-
inder through said port upon such redue-
tion. ' :

15. In a triple valve mechanism, the com-
bination of a piston operated according to
variations in train pipe pressure, an emer-
gency valve, a release valve slidable on said
emergency valve and having a full release
and a retarded release position, and a gradu-
ating valve also slidable on said emergency
valve and having movement relative to said
release valve prior to the movement of the
latter to retarded release position.

16. In a triple valve mechanism, the com-

- train pipe and auxiliary reservoir to the

L ;

bination of an emergency valve, a graduat-
ing valve and a valve operating piston oper-
ated by variations in train pipe pressure and
each having a quick service position and a
full service position, and means carried by
the emergency valve for limiting the move-
ment of said piston in either of said posi-
tions. '

17.-In a triple valve, the combination of
a valve operating piston, an emergency
valve, a valve having a full release position
and a restricted release position, a graduat-
ing valve slidable on said emergency valve
for controlling the passage of air from the
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brake cylinder, and means carried by said
piston for moving said release valve from
restricted release position to full release po-
sition. ’

18. In a triple valve, the combination of
a valve operating piston, an emergency
valve movable only on emergency applica-
tions, a valve having a full release and a
restricted release position, and a graduating
valve slidable on said emergency valve for
controlling the passage of air from the train
pipe and-auxiliary reservoir to the brake
cylinder. : v ’

19. In a triple valve, the combination of
a valve operating piston, an emergency valve
through which the exhaust from the brake
cylinder passes to release the brakes;a valve
having a full release position and a restrict-
ed release position, and a graduating valve
slidable on said emergency valve for con-
trolling the passage of air from the train
pipe and auxiliary reserveir to the brake
cylinder. -

20. In a triple valve, the combination of a -
valve operating piston, an emergency valve 100
movable only on emergency applications, a
valve having a full release position and a
restricted release position, a - graduating
valve slidable on said emergency valve for
controlling the passage of air from the train
pipe through the emergency wvalve to the
brake cylinder and also controlling the pas-
sage of air from the auxiliary reservoir to
the brake cylinder, and means carried by
said piston for moving said release valve 110
from restricted release position to full re-
lease position. . :

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. ‘

WILLIAM BRAYTON MANN.

Witnesses:
G. Wivtoxn Brwson,
Aisert H. CaArrOLL.
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Copies of this patent may be obtained for five ¢ents each, by addressing the “Commissioner of Patents,. -
Washington, D. C.”




