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To all whom may CONCErN:

4

'Be it known that I, WiLLiam B, Maxx, of

- Baltimore, Maryland, have invented a new

- -and useful Improvément ,
 §_Brakes, which invention is fully set forth in
- the following specification. U
 This invention relates to hich speed brakes

for railway trains, and more particularly to
that class of high speed brakes in which & }
10 High pressure is admitted to the brake cylin-

. der.updn the initial application of the brakes,
“and subsequently the pressure in the brake
cylinder 1s permitied t9-decrease.. -

. In 'my application Sr. No. 146,410, filed
$ March 5, 1903, I have.shown a high speed

‘brale wherein the hizh pressure is retained

" in the brake eylinder until the speed of the

- train is decreased to & predetermined rate,
- after which the pres$ure in the brake cylinder-

20 ¢ permitted to escape until a predetermined

. brake cylinder pressure has been attained,
‘gfter which the pressure remains constant
until the brakes are released. = - '

' _The present invention is designed as an
e construction shown in my aforesaid ap-

plication. By that construction a device

was provided on each car, which was con-

- trolled by the speed of the car for maintain-
30 ing the relief valve to the brake cylinder
- closed against the hizh pressure-in the brake

cylinder. " This required a separate speed-

controlling device for each brake

_ | c]ylinde r.
- The present invention, broad

y stated,

* reservoir and brake cylinder, ¢onnected up
- in the usual way with a train pipe and the
triple valves, and in addition to the regular
-.trairipipe I provide a supplemental train-
40 pipe which is connected by a direct passaze
 with the brake cylinder in front of its piston,

" This supplemental train-pipe leads forward
- to the main drum on the envine, and is pro-
vided .with a relief valve which is normelly

45 closed:by a load spring adjusted so as to al- | mentiith, thereby eifect! th
| eviéhiiess of braking action by a¥oiding & too
's;l,u,ﬂi;lﬁ&y‘i'aductmn of ‘braking pressure on a-

w

* ways bring a predetermined amount of load
upon ‘the spring. A diapliratm or -other
- movable abutment is internosed in the relief
- wvalve casing so as to effectually and at all
50 tlme%--prete“nt_ the -passaze
" side fo the other therect:an

is connectid to t ' _ 56
- said valve to raove'with it.  One side of this
di T ooemoor abutment is exposet to pres-

in Hizh “Speed

%5 *ij’g’;provement upon, or an advance step over,
t

sure in the supplemental train-pipe on the

main drum side thereof, which pressure is

controlled by a reducing valve in the supple-

‘mental train-pipe interposed - between the

main drum .and the relief valve casing, so
that any desired pressure may be brought to
bear upon the diaphrazm or "]_:iiston to aid the
load sprinZ in holding the relief valve to its

35

60

seat; and on the other side the diaphragmis

exposed to brake cylinder pressure. Qmnthe

‘main drum side of this shiftable diaphragm

65

‘or abutment, the supplemental train-pipe 1s

rovided with a valve controlling a port
eading to the atmosphere, which valve 1s
held closed vhenever the speed. of the tran

‘exceeds a predetermined rate, but which is
opened tz{v sfpeed-controlleddeﬁce’s whenever
the speed o

. the train is slackened below such
predetérmined ‘rate; so thet, whenever high
speed pressure 1S introduced in o .the brake
cylinders while the train is moving beyond
the predetermined rate—say of 40 miles an

hour—no air is allowed to escape from the

brake cylinders; but when the high braking

pressure has so far reduced: the spéed of the

trainastorenderit possiblethat the high brak-
ing pressure might cause the wheels to slide
‘the atmospheri¢c valve in the suj plementai

pipe is automatically opened and the pressure

| escapes from the brake cylinders via the relief
valve, this being rendered possible by reason

of the fatt that the brake cylinder pressure

70

75

80

85

exceeds the tension of the load spring on'the

relief valve, the power of which is now un-

86 consists of the usual or any desired auxiliary | aided by the pressure in the supplemental

ipe on the main drum side of the diaphragm

or other moving abutment. - ‘
One advantage of having the air escaping

| from" the brake eylinders pass through the

80

supplemental train-pipe to the engine before -

finally escaping to the atmosphere, lies in the

fact that, for:a long train having great mo-

‘mentum, th&'dscape will be slower than with
a, sirigle caf“or a short trein heving less mo-

mentut, thereby effecting a smoothness and

train Traving great momentum.

" The iniventive idea is illustrated in the age
of air-fvom one |.companying drawing, but: such drawing i
- F iﬂﬁﬁm‘bmgmm‘;
sotifd to the relicf vdl¥e ana-catsss:]

18
for the _ipurgose' of illustration only, and is
not ueopned to be anything more than illus-

trative of one mechanizal expression which

may be given to the invention.
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In said drawings, Figure 1 is a diagram-
matic view; and Fig. 2 1s a vertical section of
the invention.

Referring to the drawings, 1 is the auxil-

5 1ary reservoir, 2 is the brake cylinder, and 3
the brake cylinder piston. _

4 i1s a supplemental train—Eipe connected
by branches 5 with each of the brake cylin-
ders at a point in front of the piston 3. This

10 supgll_imental train-pipe 4 leads.to the main
- &1r drum 6 on the engine, and has interposed
therein a relief valve casing 7, wherein 1s s
relief valve 8 controlling a relief port 9 lead-
" -1ng to the atmosphere, and provided with a
16
~ the relief port 9. . Interposed in the valve
casing 7 so as to form an air-tight partition

therein, is a movable abutment, here shown -

“in the form of a diaphragm 11, which is con-
nected to the valve 8. The casing 7 is pro-
vided on thermain drum side of - the dia-
phragm 11 with a vent valve 12 leading

20

- to the atmosphere, which valve is -held

closed by a spring 13 aided by the pressure
proceeding from the'drum 6 via the reducing
valve 14. After the air passes the reducing
valve 14 it enters the valve casing 7 past a
valve 25 whose stem is in alinement with
that of vent 12, the spring 13 operating to
80 &)‘ress the -two valves in opposite directions.
- The valve 12 is provided with an outwardly
projecting stem 15 adjacent to which is a
disk 16 shiftable towards gnd awayfrom the
stem 15. This disk 16 18 actuated by a
35 spring or springs 17 which tend to force it
against the valve stem 15 to open valve 12,

29

the spring re-acting between an a;})gfgnbnt on |

the disk 16 and some other fixed pirt, as col-

lar 18 attached to and revolving with some
40 revolving l‘na{rt of the engine, as the axle 19.

On this collar are pivoted arms 20, provided
with weights 21 at their extremities and con-
nected by links 22 with the sliding disk 16.
When the train is moving at a sufficient
speed, the centrifugal action of the weights
21 withdraws the disk 16 from contact with
the pin 15, overcoming the tension of the
spring 17, thereby permitting the spring 13,
alded by the pressure in the valve casing, to
seat the valve 12, pressure flowing into the
casing past valve 25.  The relief valve 8 is
therefore held closed by the combined energy
of the load spring 10 and the air pressure on
the diaphragm. If now the speed of the
train slackens below & predetermined rate,
the spring 17 overcomes the centrifugal force
of the weights 21 and advances the disk 16
against the pin 15, thereby opening vent
valve 12 an(f closing valve 25, to prevent
waste from the main drum. Thereliof valve
will then be held to its seat solely by the pres-
sure due to its load spring 10.

If the train be running at a high speed—
say 60 miles an hour—and the pressure in

45

650

b5-

60

65

load S]Lring 10.tending to seat it 80 as to ¢lose

812,302

an emergency application of the brakes it
will equalize in the brakeé cylinders at some
high point—say 70 pounds, for example—

‘the valve 12 will be held closed by its spring

and the air pressure behind it, because the
governor device in the form of the weights
21 withdraws the disk from the projecting
valve stem 15. If now an emergency appli-
cation of the brakes be made, & pressure of
70 pounds will be introduced into the brake
cylinder end the supplemental train-pipe,
which pressure will act against diaphragm 11
and tend-to open the relief valve 8, but will

be resisted and ovércome by the load spring
10,-aided by the air pressure on the same side
of the diaphragm as the spring, and the re-

lief "valve will therefore remain seated.

‘When-the speed of the train has becun slack-

ened to a predetermined point (say 40 miles
an hour), the spring or springs 17, if more
then one is used, will' edvance the disk
against the projecting pin 15 of the valve 12

‘and open 1t and close valve 25, thereby:vent-

ing air from the relief valve casing and leav-
ing the load spring 10 as the only resistance
against the pressure of 70 pounds tending to

‘open the relief valve, and the valve will theye-

fore be :::Eened and the pressure will escape
from the brake cylinders until the pressure in
these cylinders 1s decreased to any desired

70

76

80

8o

90

95

point, which will be determined by the

power of the load spring 10. © Assuming that
when the train has been slackened to a speeci

the braking pressure in the brake cylinders
to say 55 pounds, the load spring 10 will be so
tensioned as to close against any pressure on
the opposite side of the diaphragm of 55
pouncrs or less, so that when the hrake cylin-
der pressure has beenreduced to55pounds the
relief valve 8 would automatically close and
thereafter the pressure in the brake cylin-
ders would remain constant until the brakes

were relea ed.

In case but a single car is employed, it will

De observed that the pressure passing from

the brake cylinder to the relief valve would
have but a short distance to travel, whereas
with a long train of cars this pressure would
have a much longer distance to travel than
in a single car, the distance being equal to

‘the length of the train and, generally speak-

ing, proportional to the momentum of the
train, so that the escape from a long train
would be more gradusl than from a short
tramn. This would enable the action of the
relief valve to be, in a degree at least, pro-
portioned to the momentum of the train on
which it was acting and would thereby avoid

any sudden decrease of braking pressure and

jerking action of the brakes.

- It will be understood that the diaphragm
11 1s shqwn merely as one form of s iftable
partition) and that other forms, as a recipro-

the auxiliary reservoirs be such that upon [ cating piston, for example, might be em-

of 40 miles an hour, it is desirable to reduce
10¢

10

11

1]
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15

20

~ the main air drum on the engine,

26

30

40

45

50

60

65

_that the other side of said

vealve and diaphragm

‘shown as being simpler,

012,392

g

ployed. Moreover, it, will be apparent that |

thiat portion of the casmg 7
the relief valve 8 and diaphragm 11, need
not necessarily be located in ti.2 supplemen-
tal train-pipe, immediately adjacent to the
vent valve 12. The relief valve and its

which contalns

diaphragin may " be located at any conven-
rent point in the supplemental .pipe or its

branches, it being OII:E' necessary that the
relief port be on the brake cylinder side of
the shiftable partition or diaphragm 11, and
10 ¢ artition or dia-
Ehragm be ventable via valve 12 controlled
y- the speed of the train. If desired, a relief
' might be provided for
nder and located in the branch
the arrangement herein
cheaper, gnd less
liable to get out of order, and involving less
lakbor of inspection and cleaning. Further-
more, while [ have shown the air pressure for
assisting the load spring 10 in Eolding the
relief valve to its seat as being drawn from
| it is not to
be understood that the invention Is limited
to this construction, ,since any suitable
source of air pressure may be employed.
" The term “‘relief valve” as: herein used 18
not meant to include the ordinary exhaust
valve found in connection with triple valve
mechanism for exhausting the air pressure
from the auxiliary reservoir to release the
brakes. This term .
used herein to indicate a valve whereby the
high pressure in the brake cylinder may be
re

each brake cy
pipe 5, but 1 prefer

ieved
the brake cylinder adequate to apply the
brakes in proportion to tilm diminished speed
of the train. - .

What is claimed 1s: - |

1. In an air brake, the combination of a
brake cylinder, a reiief valve therefor, an
air reservoir and means subject to pressure
from the reservoir to
" 2. In an air brake, the combination of a
brake cylinder, a relief valve therefor, the
main air drum on the engine,
ject to pressure from the main
said valve closed.

3. In an air brake,
brake cylinder, a relief

drum to hold

the combination of a
valve therefor, &

. . 4 .
power device tending to close said velve, an

air reservoir, and a shiftable member ¢on-
nected to said
from the reservoir on one side and to brake-
cylinder pressure on the oiner.

4. In an air brake, the combination of a
brake cvlinder, & relief valve therefor,
power device tending to clese said valve, an

air reservoir, a shiftable member exposed to |

Eressure from the reservoir on one side anu
breke-cylinder pressure on the other side,
and means venting the reservolr pressure
therefrom when the speed of the train

below a predetermined rate.

‘duit leading from

sald conduit.

“‘relief valve' is rather

while still maintaining & pressure 11

hold said valve closed

and means sub-

valve and exposed to pressure |-
plurality

is | evafing
it to open under brake - cylinder pressure

g

= In an air brake, the combination of a
brake cylinder, a relief valve therefor, &
power device tending to close said valve, an
sir reservoir, a diaphragm connected to sald
valve and exposed to ressure-from the res-

ervoir on one side ant brake-cylinder pres-

suté on the other.

6. In an air brake,
brake cylinder, a relief valve therefor, &
power device tending to close said valve, an
air resertoir, a diaphragm connected to
vilve and exposed to pressure from the
reservoir on one side and brake-cylinder
pressure on the other, and speed controlied
means for venting the reservolr pressure from
the diaphragm. o "
.- 7. In an air brake, the combinatior of a
brake cylinder, and a relief valve therefor,
sith the main air drim on the engine, & con-
said drum to the relief

velve ¢casing, and & shiftable member‘clasin%

caid conduit and connected to the relief
valvg. V- | S _

- 8.°In an air brake, the -combinatianof A

brake cylinder,-and a relief valve therefor,
with'the mein eir drum on the engine, & con-
| duit -leading from said drum to th

reli

valve cesing, & shiftable member closing said
conduit and connected

and automatically operated means venting

9. In an air brake,
brake cylinder, and a relief valve therefor,

with the main air

valve casing, a shiftable member closing said
conduit and connected to
and speed controlled means venting“sal
conduit. ' | * R

10. In an air brake, a plurality of brake
cylinders, a supplemental train pipe, connec-
t'ons between seid train pipe and each brake
cylinder, a relief valve In said pipe, & power
device normally ‘holding sal
closed against pressure in the brake cylin-
ders, and s )
the force o
cylinder pressure. _

11. In &n air brake, the combination of a

plurality of brake cylinders, a relief valve
common to said cylinders, and means nor-
mally holding said valve closed against brake
cylinder pressure. - . '

12. In an eir brake, the combination of a
of brake cylinders, a relief valve
common to said cylinders, and speed con-
irolled means normally holding said valve
closed against brake-cylinder pressure.

13. In an air brake,

common to said cylinders, means holding the
elief valve closed ngainst high speed pres-
<ure in the breke cylinders, and devices op-

to relieve said valve and permitting

the combination of 8

£

the combination of a

drum on the engine, a con-~
duit leading from said drum to the relief

the relief valve;.

relief valve.

| the combination of a
plurality of brake-cylinders, a relief valve

70

\n 75
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80

8

00

to the relief valve, -
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when the speed of .the train has decreased to
& predetermined rate.

14. In an air brake, the combination ofl a
plurality of brake cylinders, & relief valve
5 common to said cylinders, a shiftable mem-

" ber connected to said valve, a source of fluid

pressure, and a conduit leading therefrom to

‘acted-upon to hold the relief valve to its seat
ggainst | |

sald shiftable member, whereby the latter is

10 rake-cylinder pressure.

15. In an air brake, the combination of a |

plurality of brake cglin’der‘a, a relief valve, a
relief valve cham

through said relief valve chamber and con-
15 nected to each of the brake cylinders, a mov-

able vartition in said éham{ier operatively
connected to said relief valve ne .
conduit leading to a source of fluid pressure
on the otherside, and speed controlled means
venting said last mentioned conduit.

16.
relief valve chamber having & relief port, a
movable partition in said chamber, a relief
valve operatively connected. thereto, means

20

25

inders, a conduit connecting
with the valve chamber on the

er, a conduit vented
on one gide, a
an air brake, the combination of a

acting to close said valve against a predeter-
mined low braking pressure in the brake cyl- |
' sald cylinders | .
. : . relief port |
slde of said partition, a source of fluid pres-

912,392

sure leading to the opposite side of the par-
tition, and speed controlled means venting
the pressure from said last mentioned sida
of said partition. .
17. In an air brake, a brake cylinder, a re-

lief valve, a shiftable member operatively 35

30

connected to said valve and exposed on one

side to ‘brake tylinder pressure, and on the
~other side to reservoir pressure, a check valve
in the conduit leading to the reservoir, and

speed centrolled means closing the check

‘valve and venting the reservoir pressure from

said shiftable member:.

18. In an air brake, #
cylinders a relief valve, a relief conduit lead-
ing from one side of said valve to the brake
clﬁinders; & pressure conduit leading from

the other side of the valve to a pressure, res-

ervolr, and means venting sald pressure con-
duit when the speed of the train is less than a

predetermined rate.

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

, WILLIAM B. MANN.
Witnesses: ' '

LEVEN J. GwINny,
S. T. CaMERON,

40
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