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Lo all whom % may concern: the maximum degree of pre'ssui‘e'-suppliéd to

e it known that we, Warter V. TorRNER the control pipe line is reduced to. the nor-
and Cryor C. Faruzr, citizens of the United | mal degree of train pipe pressure carried in
wtates; residing, respectively, at Wilkins- | the system. S

§ burg, county of Allegheny, State of Penn- Another feature ‘of our  invention. com- -
sylvania, and Chicago, county of Cook, and | prises a communication from the control 60

- pipe line to the auxiliary reservoir, whereby
the auxiliary reservoirs may be quickly re-
charged upon release of the brakes. - = - . -

otill another feature of ouyr invention re-

lates to the control of the supply of air from 65

‘the control. pipe line to the auxiliary reser-
volr side of the triple valve piston, whereby
a2 graduated release of the bralkes may: be
secured. R T NIRRT

ibate of Hlinois, have invented a certain new
ang useful Improvement i Air-Brakes, of
which the. following is a specification.
- This invention relates to automatic air
prake systems for rallway cars, and is more
especially adapted for use in connection with
slacirically propelled cars which are oper-
- aked either singly or in trains. ‘In this class |
OX SErVice, Where tWo or more cars are cou-

£y

b

&

2

1
oo
-

‘nled up in 2 train, each car, or at least a plu- |  These and other features of our invention

7ality of cars of the train, are usually motor | will now be more fully described in connec-
curs, that is, they are provided with power | tion with the accompanying drawing, in
metors and frain control apparatus for con- | which— R o :

29 trdtiing the motors of all the cars from any | ‘Iigure 1 is a disgram of an air brake -,
ame of said cars. These cars are also usually | equipment embodying our improvements 75
provided with motor driven air-Gompressors | and applied to a train of three cars, two. of
and reservoirs for storing the compressed air | which are indicated as motor cars having

- for operating the air brake system and one | motor driven air compressors and. main: res-

2% of the objects of this invention is to provide | ervoirs, while the other csr is indieated asa

an mmproved equipment of this type, 1 | trailér car having no metors or Teservoir; 80

1g. 2 1s a vertical longitudinal section of
our improved triple valve device ;- Hig, 8-is

a vertical section of the motorman’s brake

which the compressed 2ir from all the pumps |
and reservoirs throughout the train may be
utihized in the operation of the brake system

may be fermed a control pipe line which is

connected up to e~ h main reservoir through | con _ e, while’ ] |
~# feed or redueing valve, by means of which | sonrce of fluid under pressure

usual branch pipes with the train pipe and

while' the main reserveir or

-

control pipe,

PR
ERR AT

1S connected.

58 and that said system may be controlled from valve; Fig. 4 is a plan’ view showing the
any one of the brake valves or any one of the brake valve seat; and Fig. 5 a plan of the 85
fmotor cars throughout the train. rotary valve of the brake valve, = = .

- It has heretofore been proposed to provide | The usual automatic air brake equipment
& maln reserveir pipe line extending through | for this class of service comprises a train

35 the train for cennecting up all of the main pipe 1, auxihary reservoir 2, triple valve 8,
reservelrs, but with. such gn arrangement it | brake cylinder 4, main  reserveir &, motor 90
ias been found necessary to employ some | driven air pump 6, pressure governor 7, and
means for securing simultaneous action of | a brake valve 8 at each end of the car, all of
the governors for the air compressors on the | which may be of the wvsual ‘standard con:

40 several cars, as otherwise one pump would struction, although according to one feature -
be required to do nearly all the work of com- | of our Invention we prefer to emp_lgy an im-' 95

- pressing the air and be greatly, overloaded ‘proved form of triple valve device having
while the other pumps were idle. Another ‘neans for controlling the supply of air to
objection to the high pressure main reser ‘the auxiliary reservoir, as ‘more fully de-

45 vowr lme is that the «danger of burst hose | scribed herempafter. - - - TR
and leaks is much gréater than on the train According to the first feature of our in- 100
pipe line where the degree of pressure car- | vention, we employ m addiﬁtmn to the train
ried 1s less. In order tg,overcome these ob- | pipe line a control pipe lme 9, extending
jections and at the same time secure the | through the train and provided “with the

30 benefit of all the air compressors and main | usual hose and -c{mplmgs"'betwe”}im.the’*cgrg. RN
reservoirs through the train, we employ what | The brake valves may ‘he connected: by the 105
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io the control pipe line through the feed or | pipe line to the ftram pipe line and charging

reducing valve 10, which 1s setito limit the

maximuin degree of pressure i1 the control

pipe line to the desired normal degree of
train pipe pressure. In this Wf:«ly all of the
pips and reservoils are utilized in supply-
ing the compressed air for operating the
system and the pressure in the control pipe
line is constantly maintained at the desired
naximum degree, while each air pump and
oovernor operate independently of the

others for maintaining the desired excess

pressure in the malin reservolr for each par-

ticulay car.
Any desived’ construction of brake valve
may be used, but we have shown in Figs. 3,

4, and 5 a preferred form of the rotary. type

having a valve seat containing port 11 com-

municating with the control pipe line, noxt
12 leading to the train pipe, and port 13
leading to the exhaust outlet passage 14.
The rotary valve 15 contams a through port
16 and a large cavity 17 having an opening
18 communicating with the exhaust port 13,
and an opening 19 adapted to register with
the train pipe port 12 m application posi-
tions of the valve. '

In order to rapidly restore the pressure n

the auxiliary reservoir upon release of the

brales, & connection )3 made by a branch

pipe 20 with the control pipe line 9, and any |

Jesired valve mechanism operated by varia-
fions in train pipe pressure may be used for
controlling the flow through said connec-
tion: As a preferred means for this purpose,
we employ an improved triple valve device,
shown more particularly in ¥ig 2, having
{he usual piston 21, main shde valve 22,
oraduating slide valve 23, feed groove 32,
service port 24, brake eylinder: port 26, and
oxhaust port 80. According. to our 1m-
provement the main Mide valve seat is pro-
vided with an additional port 29 communi-
cating with the branch pipe 20 of the con-
(rol pipe line, and the main slide valve 1s
provided with additional ports 25, 31 21
08 adapted to communicate respectively
with the brake cylinder port 26, the exhaust
port 30, and the control line port 29, when
{he valve is in release position. These ports
95, 31 and 28 in the main slide valve are
controlled by the small oraduating slide
valve 28 having cavity 217.

The operation of our improved apparatus
‘« ns follows: The coutrol pipe line bemg
supplied with air from the maln reservoir
through the feed valves at the desired nor-
mal maximum degree of train pipe pres-
«ue all the brake valves except the one at
‘he head end of the train ave cut out or set
in lap position, and the head brake valve 1s
<t in release or running position, in which
the port 16 of valve 15 registers  with
ports 11 and 12 1 the valve seat thereby
vpenIngY comunmication

Jease posttion.

fvom - the control |

the same and the auxiliary reservoirs to the
saime normnal degree of pressure.
cation of the brakes is made by turning the
brake valve to service application position,
‘1 which the small extension of port 19 reg-
cters with train pipe port 12 thereby caus-
ing the desired reduction in train pipe pres-
sure, after which the brake valve is tuinea
to lap position. This reduction in {rain
pipe pressure causes the triple valve device
‘o act in the nsual way to supply air from
the auxiliary reservoir to the brake cylinder.
The port 29 in the triple valve is closed by
the first movement of the slide valve towa il
service position, and so cuts off comminica-
tion from the control pipe line to the auxil-
jary reservoir, If then it be desirved to re-

| Jease the brakes completely, the brake valve
position and ai
from the control pipe line at the maximum -
pipe pressure is turned into -

which is then at a reduced.
moves all triple valves to re-

i« thrown back to release

degree of train
the train pipe,
pressure, and
' This opens up the port 29,
whereby the auxiliary reservoirs ‘are then
recharged rapidly, since the air may tlow
from the control pipe line directly into the
triple valve chamber and auxiliary reser-
voir through ports 29 and 28, and also from
the train pipe through the usual feed groove
39.. If, after the brakes are applied, 1t

hould be desired to grade down the brake

cylinder pressure a certain amount, this may
be dohe by bringing the brake valve to ve-
Jease position for an instant and then turn-
ing to lap position. As the increased wave

of air pressure enters the train pipe the

triple valve moves to release position and
the air from the brake cylinder begins to
discharge to the atmosphere through ports
26, 25, 27, 31 and 30, but at the same time the
ports 29 and 23 are opened and air- flows
¢ m the control pipe line into the valve
chamber upon the auxibary reservoir side of
the triple piston. This pressure med1-
ately accumulates to a higher degres than
hat on the train pipe side of sald piston,
<ince the communication through the brake
valve has been closed and moves the piston
with the graduating shide valve back suib-
ciently to cut off communication between
ports 25 and 31, thereby preventing further
oxhaust from the brake cylinder, and also
closes inlet port 28, thus preventing further
movement of the triple piston. It urther re-
ductions in the brake cylinder pressure may
be made in a similar manner and 2 gradu-
~ted release of the brakes thereby sectired.

Tt will be noted that all of the main reser-
voirs assist in supplying air to the control
pipe line through the respective feed valves
>l maintain the pressure therein constant
~nd substantially equal to the normal Ml
mum degree of train pipe pressure.

An apph-
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3y of our improved apparatus the
braking power is always under the ‘perfect
control of the engineer or motorman, since
he may grade the brake cylinder pressure up
or down, as desired, and owing to the means
for rapidly restoring the pressure 1n the aux-

1liary reservoir this pressure never diminishes

below a.safe working degree even when many
applications of the brakes are made in rapid
succession. '

This apparatus is designed so that each

motor car has a complete equipment for oper-

ating on the multiple unit principle, so that it
will be apparent that the action of the brake
apparatus wili -be as complete and effective
when the‘gars are operated singly or when
two or more motor cars are coupled up in
trains either with or without trailer cars.

The invention is also adapted for use on |

steam railway cars as well, and it is not to
be restricted to any particular class of service.
Having now described our.invention, what
we claim as new and desire to secure by Let-
ters Patent 1s:— I _
1. In an air brake, the combination with
a train pipe line and a control pipe line nor-

‘maily carrying air at a pressure different

trom that of the reservoir, of a brake valve

connected to both pipe lines for controlling |
the train pipe pressure and a reservoir or
i tor supplying .

source of air under pressure
the control pipe line. _
2. In an air brake, the combination on a

plurality of cars of a plurality of Ieservolrs,

a pipe-line connecting said reservoirs and
normally carrying air at a pressure different
from that in said reservoirs, a train pipe line,
and a brake valve for controlling the train
pipe pressure. . -
3. In an air brake, the combination with a
train pipe and brake valve, of a control pipe
line, a reservoir for supplying air to the con-
trol pipe line and means for limiting the
maximum pressure in said control pipe to
substantially equal the normal train pipe
pressure. AT '
4. In an air brake, the combination with a
train pipe and brake valve, of a control pipe

line, a reservoir for supplying air to the con-

trol pipe line and a feed or reducing valve
located between the reservoir and the control
pipe hine, - o B |

5. In an air brake, the combination with a
train pipe and brake valve, of a control pipe
line connected to the brake valve, and means

for limiting the maximum pressure admitted:

to the control pipe fine to the normal train
plpe pressure. -~

~ 6. In an air brake, the combination with a

train pipe and brake valve, of a control pipe
line connected to the brake valve, a reservoir
for supplying air to the control pipe line and
a reducing or feed valve located between the
reservoir and the control pipe line.

7. In an air brake, the combination with a | ervoir.

|

F

voir, of a control

of pressure, and

3

| train pipe, brake vaive ana auxiliary reser-
Ppipe line having ‘a source’

, means for supplying air
irom the control pipe line to the auxiliary
Teservoir, < o T
8. 1n an air brake, the combination with a
‘train pipe, bralke valve and auxiliary reser--
- voir, of a control pipe line having a ‘source

70

of pressure, and a valve device operated by -

variations in train pipe pressure for con-
y of air from the control

trolling -the supp
pipe to.the auxiliary reserveir.

9. In an air brake, the combination witha
tramn pipe, brake valve and auxiliary reser- -

volr, of a control pipe line having a source

‘ot pressure, ard’ a valve device operated by

variations in train pipe pressure for con-

pipe and from

‘ the train pipe to the auxiliary
reservoir., - ’ '

a train pipe, brake valve, and auxiliary res-
ervolr, of a control pipe line connected to

the brake valve and having a source of pres-’

sure, and a valve device operated by varia-
tions 1n train pipe pressure for supplying air

80

trolling the supply of air from the control -

o 8B
10. In an air brake, the combination with -

90

from the control pipe to the auxiliary res-

ervoir. - ;
11. In an air brake, the combination with
a train pipe, brake valve and auxiliary reser-
voir, of a control pipe line, means for sup-
plying air at the maximum- degree of train
pipe pressure to the control pipe line and a
valve device operated by variations in train
pipe pressure for supplying air from the
control pipe to the auxiliary reservoir.

12. In an air brake, the combination with

2 MAIN reservoir, train pipe, brake valve and
auxiliary reservoir, of a control pipe line, a
reducing valve located between the main res-

ervolr and the control pipe line, and a valve

device operated by variations in train pipe
pressure for supplying air from the control
pipe to the auxiliary reservoir. |
1. In an air brake, the combination with
a train pipe, brake valve, auxiliary reservoir,
triple valve and brake cylinder, of a control
pipe line, and means governed by the triple
valve for controlling
the control pipe to the auxiliary reservoir.
14. In an air brake, the combination with

the control pipe to the auxiliary reservoir,
and from the train
ervolr.

- 15. In an air brake, the combination with

a train pipe, brake valve and auxiliary res-

the supply of air from

95

100

110

115

| a train pipe, brake valve, auxiliary reservoir,
triple valve and: brake cylinder, of a control
pipe line, and means governed by the triple
‘valve for controlling the supply of air from

120

pipe to the auxiliary res-

125

ervolr, of a-control pipe line and a valve

mechanism operated by an increase in train
pipe pressure for opening communication
from. the control pipe to the auxiliary res-.

130
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16. Tn an air brake, the combination with |

a train pipe, brake valve, auxiliary reservoir,

triple valve and brakeccylinder, of a control.

pipe line, the triple valve having a port
adapted to be open in release position for
establishing communication from the control
pipe to the auxiliary reservorr.

17. In an air brake, the combination with
a train pipe and a source of fluid pressure, ot

a control pipe line supplied with air from

said source of pressure, a brake valve for
controlling communication from said control

~ pipe line to the train pipe, and means for

supplying air from the control pipe line to

15 the auxiliary reservoir.
' 18. In a fluid pressure brake, the combina--

A 831,237

tion with a train pipe, triple valve and auxil-

jary reservoir, of a source of fluid pressure
from which the triple valve supphes air to

the auxiliary reservolr i the release positien

of the triple valve. :
I testimony whereof we have hereunto set
our-hands:.

WALTER V. TURNER.
CLYDE C. FARMER.

Witnesses as to Turner:
R. . iMERY,
Jaxrs B. MacDoxann.
Witnesses as to Farmer:
A. L. Huyearey,
M. H. Bourciraro.
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