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(No model.)

To all whom it may concern:

Be it known that I, WiLLIAM B. MASON, of
Boston, county of Suffolk State of Massa-
chusetts, have invented an Improvement in

Fluid-Pressure Regulators, of which the fol- |

lowing descuptmn in connectwn with the
accompa,nying drawings, 18 a Sspecification,
like letters on the drawings representinﬂ'like
parts.

My invention relates to an appamtus for
regulating fluid-pressure, and 1is especially
applicable in cases where there are two dif-
ferent pressures which may under certain
circamstances be called upon to regulate the
apparatus. .

The invention is applicable, for example,

to a pressure-regulator for governing the op--

eration of the foree—pump_employed in air-
brake apparatus for railway-trains, and for
convenience will be herein described as em-
ployed in connection with an air-brake ap-

paratus, although the invention is applicable

to other appamtus 1n which analogous con-
ditions may exist.

In air-brake apparatus as commonly used a
force-pump actuated by steam from the loco-
motive-boiler compresses alr into a tank or
reservoir, from which the air 18 delivered to
the train-pipe so as to control and actuate the
brake mechanism on the cars. Usually a re-
ducing valve or instrument of some kind is
introduced between the reservoir and frain-
pipe, so that the normal pressure in the
former is considerably higher than in the lat-
ter, the pressures being, for example, ninety
pounds in. the reservoir and seventy pounds
in the train-pipe, and these being the maxi-
mum pressures that it i1s intended to carry.
The admission of steam to actuate the air-
pump may becontrolled’ by any fluid-pressure-
regulating device, which causes the actuating
steam to be admitted when the pressure to be
maintained falls below the normal amount
and. cuts off the steam when the pressurerises
above the normal amount, such a pressure-
regulating device being shown, for example,
in Letters Patent No. 367,530, granted to me
August 2, 1837. Any other efficient regulat-

ing devme may, however, beemployed in con-
£0 nection with the apparatns forming the sub-
ject of this invention.

When such a regula- l

| tor is employed in connection with air-brake

apparatus, the pressure-chamber that re-
ceives the pressare by which the air-pump or

engine is to be controlled is commonly con- 55

neeted with the train-pipe, so that although
the pump is forcing air into the reservoir the
operation of the pump depends upon therise
and fall of pressure in the train-pipe, the

pump being set in operation, for example, 6o

when the train - pipe pressure falls below
seventy poundsand beingstopped or checked
when by the continued action of the pump the
pressureisag amblounhtuptosevent} pounds.

As the reservolir and train-pipe are so con- 065

nected as to maintain a definite relation be-
tween their pressures, it isobvious that under
normal conditions the controlling of the pump
by the train-pipe pressure will also control the
reservolr-pressure, as the train-pipe pressure
willnot fall below thenormal withoutalso caus-
ing thereservoir-pressure to fall below the nor-
mal,anditwill bebroughtuptothenormalonly
by forcing air into the reservoir suificiently
to bring the pressure therein up to the nor-
mal amount for the reservoir-pressure. There
are, however, certain conditions in the use ot

‘the brakes underwhich the normal communi-

cation between the reservoir and train-pipe

70

75

is changed, this being the case when the 8o

brakes areapplied, sothat although the press-

ure admitted to the pressure-chamber of the

regulator from the train-pipe is below the
normal, thus causing the force-pump to run,

the reservoir-pressure may be carried above 8j

its normal amount without correspondingly
raising the train-pipe pressure, and 1t some-
times happens that where the brakes remain
applied for aconsiderable length of time—as,

distanceon a downgrade—the pump may con-
tinue operating until the reservoir-pressure
is carried considerably above its normal
amount, and when in the subsequent opera-

for example, when the train is running a long go

tion of the brakes the train-pipeisagain con- g5

nected with the reservoir the pressure in the
train-pipe will be carried above its normal
amount and will cause the brakes to be ap-
plied too severely at their next operation, and
thus make the car-wheels slip on the rails.
The object of the present invention is to
provide what may be called a ‘ secondary

I00
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regulator ” controlled by the reservoir-press-
ure, which is called into operation only when
the reservoir-pressure rises above its normal
amount, and which when so operated permits
the reservoir-pressure, instead of the train-
pipe pressure, to control the main or primary
regulator, and thus immediately cause the

‘stopping of the pump until the reservoir-

pressure 1s again lowered to or below its nor-

10 mal amount and the main regulator thereby
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placed under control of the train-pipe press-
ure again. |

The secondary regulator forming the sub-
jeet of this invention comprises. a valve that

co-operateswiththeinlettothe pressure-cham-

ber of the main-pump pressure-regulator
and controls the connection of said inlet

‘with pressure-pipes communicating with the

sources of different pressures—for example,
with the train-pipe and with the.reservoir of

‘the air-brake apparatus. When the higher
pressure 1s not above its normal amount, the

valve 1s 1n such position as to connect-the

main regulator with the source of the lower

pressure—that is,with the train-pipe—and the

main regulator operates exactly the same as

if the secondary regulator were not used. If,
however, the lower or train-pipe pressure
should remain belownormal,and thus through
its control of the main regulator cause the
force-pump to continue to -act, while the
higher or reservoir pressure should by such
continued action of the pump rise above its
normal amount, the said reservoir-pressure

upon passing abovethe normal predetermined
amount will by its action in a pressure-cham-
ber of the secondary regulator cause the con-

trolling-valve of the latter to be shifted in
such manner thatthe communication between
the train-pipe and the primary or main regu-
lator will be cut off, and communication be-
tween the reservoir and the primary or main
regulator will be established, when the high
pressure thus introduced -into the pressure-
chamber of the main regulator will immedi-
ately cause the pump to cease acting, and this
condition will remain until the higher press-
ure is again brought back to the normal,
‘when the secondary regulator will return to

the normal condition, placing the main regu- |

lator under control of the lower or train-pipe
pressure. *
The drawing shows mainly in longitudinal
vertical -section a secondary regulator em-
bodying this invention, to be employed in
connection with a primary regulator, which
is shown in elevation.
The primary or main regulator A may be
of any suitable or usual- construction, and
need not be herein described, as its specific
construction forms no part of this invention.
- A suitable regulator to be employed in car-
rying out this invention is shown in Letters
Patent No. 367,536, dated August 2, 1887,
which may be referred to for an understand-
ing of such regulator apparatus if need be.
‘The main regulator A, of whatever specific
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constructionitmaybe,hasaninlet-passage ato
a pressure-chamber, which receives the press-
ure in accordance with which said regulator
1s operated, the internal construction being
such that when the pressure in the pressure-

chamber rises above a predetermined nor-

mal—say seventy pounds—it causes the regu-

lator-valve to be closed and the force-pump

or other device tliat is the source of said
pressure to cease operating, and when, on the

other hand, the pressure introduced through

the pipe a to the pressure-chamber of the
regulator falls below the predetermined nor-

-mal it.causes the valve of the regulator tobe

opened and the force-pumpor apparatus that
produced the pressure to be set in operation,
thus tending to raise the said pressureagain,
and by these means the regulator. so oper-
ates as to maintain substantially uniform
pressure in the space that communicates
through the inlet-pipe a with the pressure-
chamber of said regulator.

~When it may be necessary in operation of

‘the apparatus to control the operation of the

regulator A in accordance with two different
pressures that are maintained by the pump
or apparatus controlled by said regulator,the
secondary regulator B, forming the subject

of this invention, is employed. The said

regulator I3 is provided with two inlet-pas-
sages b ¢, connected with the spacesin which
the two pressures are to be'maintained, each

-as nearly constant as possible, the said pipe

b being, for example, connected with the

train-pipe of anair-brake apparatusinwhich

the pressare is to be maintained at seventy

pounds, as indicated by the figure “70,” oppo-

site the pipe b, while the pipe ¢ is connected
with the reservoir in which the maximum
pressure to be maintained is ninety pounds,
as indicated by the figure “90,” it being un-
derstood that in this apparatus the lower or
train-pipe pressure is derived from the res-
ervoir containing the higher pressure, in
which latter the higher pressure is main-
tained by the pump or apparatus controlled
by the main regulator A. The said lower-
pressure inlet b communicates with a valve-
shell d through a port e, the said shell d
containing a valve f, (shown as a piston
working therein and controlling communica-
tion through the port ¢ with the inlet a to
the pressure-chamber of the main regulator.)
‘When the valve f is in normal position, as in-
dicated ‘in full lines, communication is af-
forded through the ports e and g of the valve-
chamber between the low-pressure inlet b to
the secondary regulator and the inleta to ihe

pressure-chamber of the main regulator, while

communication between the high-pressure in-
let cand the main regulator A is cut off.  The
said high-pressure inlet ¢ communicates with
a pressure-chamber £ in the secondary regu-
lator, where it acts upon a movable valve-con-
troller (shown as a diaphragm ) in opposi-
tion to the force of a spring /&, which is set to
overbalance the maximum pressure intended
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" the lower pressure from the pipe b. The dif-
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to be carried in the reservoir or part commau-
nicating with the pipec. - The said diaphragm
7 is provided with or constitutes a controlling-
valve governing a port m, leading into the
main-valve chamber d at the opposite end to

that which communicates with the port e.
Thus if the pressure from the pipe ¢ in the |
chamber h rises above the predetermined

maximum it lifts the controlling-valve and
places the port m in communication with the
pipe ¢, thus admitting fluid under high press-
ure to act upon the upper end of the piston
7, which 1s subjected at its lower end only to

ference in pressure at the two ends of the

valve or piston f issufficient to move the said

- piston to the dotted-line position, in which

20

30 P

35

40O

movement it closes communication between
the lower-pressure inlet b and the port g and
places the port ¢ in communication with the
upper part of the valve-chamber, and conse-
quently through the port m with the high-
pressure pipe ¢. The higher pressure from
the pipe ¢ is thusadmitted through the press-
ure-chamber and ports m and g to the inlet-
pipe o of the main regulator A, and thus op-
erates the said main regulator in such man-
ner as to cause the pump or pressure-produe-
ing apparatus to cease operating, so that the

raised. As soon as the pressure in the pipe

¢ falls below the maximum the secondary

valve closes the port m and thus relieves the
upper surface of the piston f from the press-
ure, and said piston, being exposed to the
pressure from the pipe b, is moved back to
its original full-line p051t1011 To elfect this
return movement of the piston £, it might be
fitted sufficiently loosein the valve-chamber or
provided with a slight passage, asindicated in
dotted lines at /%, sufficienttoallow the fluid in
the valve-chamber d-above the piston to pass

“through the same,or,inother words, to equallze

6o

the pressure as soon as the admission of
through the port m is cut off, in which case a
licht spring, as shown in dotted lines at 713,
would be provided to move the piston toward
the full-line position when the pressure there-

on was thus equalized. When the port m is

open, the difference 1n pressure at the two
ends of the piston is sufficient to overcome
the foree of such a spring, and the slight leak-
age through or around the piston would not
disturb this difference in pressure, as it is not
sufficient to materially raise the pressure in

the train-pipe or parts communicating with

the pipe 0.
Instead of providing for leakage past the
piston and using the spring, a small escape-

passage f* may be made from the upper part

of the valve-cylinder d to the atmosphere, so
that when the high pressure is cut off from en-
tering at the port m the air will escape from
above the piston, permitting it to be moved
by the lower pressure. The piston itself pre-

vents the air from escaping through the pas- |

iuid

l
l

ressure in the pipe ¢ will not be further |

| pressure through the port m into the main-

sage f‘* from the end part of the valve-cham-
ber and low-pressure inlet b, and although the
air will escape when the port m 18 Opened the
amount will be so slight as not to be ohjec-
tionable, especially as it is only under abnor-

mal conditions that the port m is open, and

usually said port is open only during a very
small portion of the tfime that the apparatus
is in use.

The operation 15 as follows Normally the
pressure of seventy pounds is maintained in
the pipe & and ninety pounds in the pipe
¢, and the pipe b is in communication with
the inlet o to the pressure-chamber of the
main regulator, and thus operates to check
the increase of pressure above the normal
and to cause pressure to be added when
it falls below the normal in the usual man-
ner. In other words, under the usual con-
ditions when the pressure is below seventy
pounds in the pipe b the air - pump will
be runing, forcing air into the reservoir,
from which it will enter the train-pipe, thus
tending to raise the pressure in the train-
pipe until the matter again arrives at seventy
pounds,when the pump will again be stopped.
In case, however, the train-pipeshould not be
drawing pressure from the reservoir, the
train-pipe pressure might fall below seventy
pounds, and the pump thus be caused to force
alr into the reservoir, which, since it does not

7¢C

75

e

Q0

95

pass into the trmn-plpe for the time being,

would not immediately raise the train-pipe

pressure, and consequently the pump would
continue operating until the reservoir-press-
ure was considerably above the normal if
communication between the reservoir and
train-pipe should be cut off for any consid-
erable period of time. Under such circum-
stances, as soon as the reservoir-pressure
rises shcrhtly above the mormal it will open
the secondary valve in the secondary regu-
lator and thus admit the luid under hwher

valve chamber “d of the secondary regulator,
causing it to operate the valve 7 in such man-

100

105

I1IO

| ner as to admit the higher pressure to the

pressure-chamber of the main regulator,when
such higher pressure would 1mmed1ately op-
erate the main regulator, so as to cause the
air-pump to cease Operatln and these condi-

tions will be maintained until the pressure

is again drawn down from the reservoir by
communication with the train-pipe, when the

| valve f would be restored to its normal con-
dition and the train-pipe pressure placed in

control of the main regulator. A secondary
controlling-instrument “of this kind is wholly

independent of the working parts of the main

regulator, and consequently may be made as
a sepa,ra,te instrument and applied in con-
nection with any regulator that needs to be

controlled at times bv pressures from differ-
ent sources.

I claim—
A secondary regulator for controlling a
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- fluid-pressure-regulatinginstrument,said.sec-

~ondary-regulator-comprising. a valve:+shell
- havingpassages communicating with different

5 governing the.communication: between: said-

.-passages,respectively; and:the:pressure-inlet
-to:the;main regulator; eombined with a press-
- ure-chamberand secondary valve therein con-

trolled by pressure from one of said- inlets

‘and-governing:the operation of-the said main 10
valve;substantially as-described.

“-In testimony- whereof I have signed my

-name-to this specification-in-the-presence of
-two subscribing witnesses. '

~Witnesses: |
=M E; HILL,
- JOS; P. LIVERMORE.
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