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JOHN W. BOWERS, OF SACO, MAINE.

FLUID-PRESSURE BRAKE.

SPECIFICATION forming part of Letters Patent No: 450,610, dated April 21, 1891.

Application filed June 14,1890,

To wll whom it maly COnceriv:

Be it known that I, JOIN W. BOWERS, re-
siding at Saco, in the county of
State of Maine, have invented certain new
and useful Improvements in Floid-Pressure
Brakes and Operating Same, of which the
following is a specification, refeience being

had therein to the accompanying drawings.

This invention relates to the form of fluid- |

pressure brakes known as “auntomatie” and
a method of operating the same. “
The object of
an apparatus by which the engineer will be
able to grade the pressure applied to the
brake, and yet the brake will be operated
automatically if any air-pipe connection be
broken; also to produce 2 convenlent ar-
rangement of valves by which the brake may
be controlled and to avoid the necessity of
the commonly-used auxiliary reservoir; also
to operate a distant valve irom the locomo-
tive by means of a special application ot
fuid-pressure. | | |
Figure 1 is a diagram indicating a longl-
rudinal central section of the brake appara-
tus as it may be employed. Fig. 218 a simi-
lar view of a modified construction, the floor
of the car being shown. Fig. 3 1s a rear ele-

vation of the engineer’s valve and lever con-

nection. | |

The numeral 1, Fig. 1, indicates the ailr-
storage reservoir, in which air is stored under
pressure, and this may be supplied with a
reducing-valve of any known construction.

The reservoir is preferably at the engine,and

is supplied with compressed air from a pump
or compressor in usual manner. |
teads from reservoir 1 to the casing 5 of a
slide-valve. The casing 3 has an opening or
outlet 4, communicating with the outer air,
and an inlet from the reservoir referred to.
A slide-valve 6 works in the casing 3 and has
an opening 7, which may be brought oppo-
site the inlet to admit compressed air to the
casing 3, or by a reverse movement can be
brought opposite the escape 4 to permit the
escape of confined air from the casing 5.
The slidle 6 is operated by means ol a hand-

lever*), which 1is arran oed in proximity to the

ro casing 3, being pivoted to the bracket Sor in

The hand-lever 18
and escape-pipe

other suitable position.
offset at one side of casing 5

York and

the invention is to produce

‘rod 17, 18 connected to
usual construction and in

Thevalve is of any usual or
but preferably of
will close by gravity when pressure is equal
“on both sides. |

A pipe, as 2,

| from chamber

Serial No.366,442, (No model)

4, so that the lever may be conveniently ma-
nipulated without striking escape-pipe 4.
The valve-casing 3 communicates with the
cupies any usual |
of the car, and,asat 11, under each car of the
train, suitable and usual couplings being in-
dicated at 13. - L

Under each car and insuitable position for
connection to the usual brake mechanism
there is an air-cylinder 15. The piston 16
works air-tight in eylinder 15. Piston-rod 17
extends through a stuffing-box 19 in the end
of the cylinder
piston movementin one direction. The cham-
ber 20 thus becomes the working or exhaust
chamber of the cylinder, and the piston fits
air-tight therein. .
only move in the direction indicated by the.
arrow, Fig. L. |

The piston-rod 21, which is an extension ot
the car-brakes of any
any usual manner,

position, as under the floor

As shown, the piston can

55

single line of train-service pipe 19, which oc-

60

and has a stop 18 to limit the

70
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10 that a movement of the piston in the di-

rection indicated by the arrow will apply the
brakes. - - | |

The chamber 22 of the cylinder receives
compressed air from the train-pipell through
branch pipe 23, which branch contains a
check-valve 24, opening toward the cylinder.
convenient form,
snch constroction that it

The air-chamber 20 of cylinder 15 recelves
its air-supply through branch pipe 26, lead-
ing from the train-pipe 11 to
27. which opens toward the cylinder, and: SO

on by a pipe 28, which preferably eunters the

side of chamber 20. This side opening 1nto

the cyiinder permits the removal of the cyl-
‘hder-head 29 for repacking the piston without
changing the pipe-connection. The branch

pipe 26 and 23 should be of slightly-greater

+

diameter than the branch pipe 23.

The branch pipe 206
by-passage 30, which leads around the check-
valve 27 and has avent orair-escape 31, which

is normally closed by a plugor piston 32 which

S0

a check-valve

9]e

WD
LN

03 is provided with a '

IC

drops by gravity on Stop 34 and covers said

opening. Amn eXcess of pressure backward

IETTTEE

20 in by-passage 50 will tend




p2

to lift plug 32 toward Stop 34, thus opening | 22 Ly the presence of the piston-rod. The
[ alr, once admitted to the chamber 22, remains
‘there and acts as an elastic motor to move

~vent orv-esecape-passace 31.

“T'he cocks 25 and 35 may be used to cut out

~ the branch Pipes in case any partof the brake

10

15

20

25

L

braneh pipe 23 to chamber

1s disabled.
will be intact to pass an atr-supply from ear
to car. -

o6 18 a vent or drain cock.

It will be understood that I many par-
ticularsthe illustration mevely outlines a con-
struction which may be adopted, but that the
construction may be varied within wide limits,

Assuming the connections made as de-
seribed and no alr-pressure in eylinder 15,1f
lever 7 be pressed toward the right in Fig. 1,
compressed air from reservoir 1 will pass
through the valve-openin g 7 to the train-pipe
10 11.  From pipe 11 air passes through
branch pipes 26 923 tq chamber 2)and by
22, As the sur-
face of piston acted: on by air in chamber 20
13 somewhat greater than the surface toward
chamber 22 (owing to the piston - rod,) the
piston and its rod will be forced.to the right
until stop 18 strikes piston-head 40. This
throwsoff the brakes. The piston movement
lmay be assisted by a spring in usual manner,
but the spring is not essential. As soon as
the pressurein both echambers 20 and 2o equals
that in the train-pipe 11, the check-valves 94
and 27 will close Dy
wHI remain locked.

4 and 2.

To apply the brakes, the operator pulls le-
ver-J backward or to the left, Ifig. 1, %0 as to
OPenl & passage from pipe 10 th rongh valve-
opening 7 to air-escape 4. This permits an
1mmediate reduction of pressure in train-pipe
10 I1.  The reduction may be made very
slight by a small movement of lever 9, and
after a little air has escaped from the train-
pipe the lever may be returned to midway
position. The pressure in pipe 11 being thus
reduced, the air-pressure in chamber 22 will
tightly close check-valve 24. Air in cham-
ber 20 will close valve 27, but in trying to
equalize pressure will 1ift plug 32 and escape
by opening 31 until the pressure is abount
equal on both sides of plugor valve 32, when
sald valve will fall and close opening 31. The
pressure in chamber 20 will of course be re-
duced to that in.the train-pipe11. There will

thus be a greater pressure Inchamber 22 than

in chamber 20, and piston 16 will be moved
by this excess in the direction indicated by
the arrow, pulling on rod 17 2] and applying
the brake. Of course the greater the redue-
tion in pipe 11 the greater will be the differ-
ence of pressure on-the two sides of the pis-
ton and the greater the force applied to the
brakes. To remove the brake-pressure, push
lever 9 to the right again, restore pressure in
the tube 11, which then again charges cham-
ber 20 and throws off the brakes by reason
of*the excess of pressure in chamber 20, due
to the-reduction of sectional

The train-pipe 11 in such case ;

- are caused by leakage.

gravity and all the parts
Thelever9is then placed
at a midway position, closing both passages

straight air or a

slacken up and release themselves in

areain chamber |

450,610 ' *

piston 16 and apply the brakes. The press-

are 1n chamber 22 will always be the highest

pipe 11, except as changes
The air in chamber
20 is allowed to escape in whole or in part
every time the brakes are applied; but the air
does not escape by way of the train-pipe, but
Dy passage and opening 51. Thus the power

ever applied in

-applied to the brakes can Dbe graduated, and

70

Ay amount of pressure, up to the extent of 8o

pressure in chamber 22, be applied to set the

brakes, and this without Iincrease, but with
diminution of pressure in train-pipes and con-
nections.

As has been explained, an excess of press-
ure in the train-pipes throws the brakes off.
Thus there is no likelihood of the- engineer
throwing an excess of pressure on the connec-
tionsin a moment of emergeney, and by burst-
Ing a connection crippling the entire brake
System. The direction of movement of the
lever—forward to throw off the brakes and
permit the train to move forward, and back-
ward to apply the brakes—is natural and ad-
vantageous and likely to prevent accidents.

It will be seen that the pressure applied to
the brakes may e very small. The maximum
pressure is not applied at the first movement
of the engineer’s valve. Thus the necessity
of applying the brakes with such a high press-
ure as has been usually necessary with auto-
matic brakes is olviated. The engineer
easily grades the pressure on the brakes,
either applying or releasing them. The ad-
vantage of what is known as “straight air”
brake is attained without the danger of dis-
abling the apparatus inherent in the use of
direct air-supply. If a re-
ducing-valve is used, the lever 9 should be
pushed forward so as to open communication
from the reservoir to the train-pipe while the
train is runniug. The alr-pressure in the
train-pipe and eylinders will thus remaitn con-
stant, as any leakage will be supplied from
the reservoir. Itis Impossible to change this
brake apparatus into a non-auntomatic brake
Dy any turning of cocks, |

The modification outlined in Fig. 3:adds to
the construction hereinbefore described two
new elements—to wit, a reducing-valve V,
having a by-passage 2%, and a sn pplementary
valve 41 in the branch 20, leading from train-
pipe to the exhaust-chamber of the cylinder,

It has been Impracticable to pack a piston
s0 tightly as to prevent leakage. Leakage
from the eylinder will allow the brakes to
going
down a long grade. To obviate this, I intro-
duce into the brakes of cars which run over
roads with long grades a valve 41 in Pipe 26.
T'he valve 41 is pressed open and held open
by a small pressure in the train-pipe, but will
be ciosed by a weighted lever 42, having a

short arm 43, which bears against said valve,

Q0
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chamber will oppose no resistance.
- gineer’s valve is then left in the forward
position as long as the train is moving down-

450,610

or standard 44. The valve 41 T call the
“gtraight air” valve. As long as there is
minlmum air-pressure in the train-pipe valve
41 remains open being held by that press-
ure.

but on approaching a very long downgrade,
where the brakes must be applied for a long

time, the engineer lets out all the air in the

train-pipe. When the pressure falls below
the fixed minimum-—say five pounds—the
welght 45 pulls down lever 42 and closes the
Valve 41, cutting off air tochamber 20 through
passage 28. The engineer now opens passage
7 by pushing forward lever 9, and air will
constantly enter the train-pipe through pipe

-2 and reducing-valve V,and will enter cham-
‘ber 22 and maintain the pressure therein.

As the passage to chamber 20 is closed, that

grade, and the brakes will be held by direct
air-pressure in chamber 22. At the same
time the brake remains automatic or oper-
ative by any accident to the train-pipe. A
by-passage 2* leads round the reducing-valve

'V, and this by-passage is normally closed by

3¢

35

~ the other, as hereinbefore described.

50

55

6o

cock V’. When the engineer desires to open

valve 41, he opens cock V’ and an excess of

pressure above the normal maximum forces
open valve 41, lifting weight 45. As the air

in branch 30 Would tend to close valve 52 |

when valve 41 is closed, said valve 32 is-held
open by a bell-crank lever 48, which is strueck
by weight 45 as said weight falls and oper-
ates to hold open the valve 32. The lever 43
is light,and valve 32 will be operative by air-

presstire in one direction and by gravity in
‘The le-
ver 42 is so weighted that when it is down

‘thé normal pressure'allowed by the reducing-

valve cannot raise it; but a pressure slightly
above that allowed by the reducing-valve

(which may be had through the by-passage) -

will force open the valve 41 and raise the le-
Ver.

W hat I claim i1s—

1. In an air-brake apparatus, a brake- cyl-
inder,a piston thereinconnected tothe brakes,
an air—chamber on the operating or pressure
side of the piston communicating with the
train-pipe by a passage which is automatically
closed to retain the air at maximum pressure
in said chamber, and a chamber at the re-
verse side of the piston having an escape-
opening governed by a valve which 18 con-
trolled by the pressure in the train-pipe, all
in combination, substantially as described.

2. The eombmatlon with the operating-cyl- |

inderhavingapistoutherein,Of the train-pipe,
a branch pipe 26 28, connecting the train-pipe
and the cylinder and governed by a check-
valve closing toward the train-pipe, and an

exhaust-passage connecting the train-pipe |

On ordinary grades the engineer al-
ways maintains some air in the train-pipe; |

The en-

The level 42 1s pwoted to a suitable suppmt l by a  valve wln(,h 18 opened by back-pressure
from the cylinder, substantially as described.

3. The eombm&tlon with the train-pipe, of
the operating-c ylmdel having a piston there-
in connected to the brakes, a branch pipe

connecting the frain-pipe to the pressure end

of the cylmdet and having a check- valve
closing toward the train-pipe, a branch pipe
leadmﬂ' from the train-pipe to the exhaust

75

end of the cylinder, having a check - valve

closing toward the train-pipe and an exhaust-

pipe between the train- -pipe and cylinder, hav-
ing an opening;and a valve which closes said
opening when the pressure in the train-pipe

overcomes that in the eylmdcﬂ substantially
as described.

4. The combmatwn wwh the train-pipe, of
a c¢ylinder, as 19, havmw a practically uniform

bore, a plstou in the cy11nde1 connected to

the brake apparatus, branch pipe connecting
the pressure end of the cylinder to the train-

8o

8s

pipe and having a check-valve, as described,

and a branch pipe and exhaust-pipe connect-'

ing the exhaust end of the piston to the train-

pipe, said branch pipes having operating-

Valves, substantially as descubed |

5. The combination of the cylinder 15 of
practically even bore, but with one end only
finished for the leceptlon of a piston,the pis-
ton 16 in said eylinder having rod i7 and a
stop 18 thereon, and the branch pipe 23, con-

99

95

necting the pressure end of said cylmde1 to

the t1a1n—D1pe, substantially as described.
6.. The combination of the ¢ylinder 19, hfw-

IOC

ing piston 16 and a rod connected to the

bmkeq the train-pipe 11, the branch pipe 26,
eonholled by valve 27 (md connecting the
train-pipe and cylinder,-and the exhaust or

by-passage 30, having aperture 31 and valve
32 controlhnﬂ said exhaust, substantially as

described. f
7. The combination, with the train- plpe of
an mr-supply reservoir, a slide-valve inter-

posed between the two, and a sliding plunger

in sald valve which moves for wmd to admit
pressure to release brakes and rearward to

reduce pressure to set the brakes, substan-

tially as deseribed.

8. The combination of the air- reservoir 1,
the slide-valve having o
thereto, the uscape 4, controlled by said slide-
valve to reduce pressure in the train-pipe,
and an escape-passage from the casing of
saidslide-valve, all substantially as descrlbed

9. The combination of the reservoir 1, the
train-pipe, and a valve between the reservou
and train-pipe in position to open an escape
and reduce pressure in the train-pipe or to
aGmit pressure thereto, a cylinder connected
to the train-pipe at each end by a branch

pipe controlled by a check-valve opening to-

ward the cylinder, a piston in the cylinder
and connected to the brake, and an exhaust-

105

IIO

115

fset-lever connected

120

125

13C

passage between oneend of the eylinder and =

the train-pipe having an opening therein, and
a valve governed by pressure in the train-

and eylinder, having an opening controlied | pipe, substantially as desecribed.
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10. Thecombination, with the cylinder hav- | consists in allowing the air in train-pipe to

ing c]mmber%, as desulbed of the train-pipe,
Lhe branch pipe having a ‘f."a,ln ¢, as 41, nor-

‘mally held open by gas-pressure in the pipe,

and a weighted lever by which said valve is
closed when the pressure is below a fixed
minimum, substantially as described.

11. The combination, with the eylinder-
chamber 20, of the branch pipes 26 28 30,
the Strawht air-valve 41, which is closed by

‘a weight on reduction of air- -pressure, and the

escape-vztl ve 52, which is opened by the same
weight, substantially as described.
12. Themethodofoperating valve41, which

|
|

escape, thus reducing pressure below a nor-
mal minimum and causing a gravity device
to close the lever, and opening the lever by
admitting a pressure to the train-pipe above

the normal maximum,thuslifting the ﬂ‘mwty 20 .

deviee, substantially a,s deseubed
In testimony whereof 1 affix mysignature in:

- presence of two witnesses.

JOIIN W. BOWERS.
YWitnesses:
W. H. BARNES,
C. W. JOHNSON.
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