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To all whom it may conceriv:

Be it known that I, NATHANIEL CHASE
LOCKE, a citizen of the United States, and
a resident.of the city of Salem, county of Ks-
sex, and State of Masqaehusetts have invent-
ed new and useful Improvementsin Pressure-
Regulators, of which the following is a speci-
ﬁcabion. | |

My invention relates to that ciass of regu-
lating-valves in which there is a pressure-

weighing device combined with motors for

operating the valves to be controlled.

The object of my invention is to produce an
apparatus having two flnid-motors controlled
by a single Iegulatm and adapted to control
the supply of direct and exhaust steam and
also to produce a very delicate apparatus, so
that a definite pressure can be maintained at
a desired point, exhaust-steamn being used so
far as it will go and this being supnlemented
when necessary by direct steam

To these ends my invention consists of a
pressure- -regulating apparatus the construe-
tion and a,rlann*ement of which will be here-
inafter descnbed and claimed.

Reference is to be had to the acecompanying
drawing, forming part of this specification,
in which similar letters of referenee refer to
similar parts. -

The figure is an elevation, partly in sec-

tion, .showing a single regulator combined

with and connected to two motor-valves, one
controlling the direct and other exhaust

steamnm,

In carrying out my invention I use a regu-'
lator A of a well-known type having the

usual pressure-chamber A’ and weighinﬂ' le-
ver A% the latter being fitted with the usual
wewhts E’ and B~. The apparatus has also
the cut-
weights K, heremafter referred to, so that
when the Weicrhts are raised the cut-off lever
will be operated S0 as to control the water-

pressure in the regulator and in this way pre-

vent the supply and exhaust of water to the
motor and the direct valve, hereinafter re-

ferred to, from being continued too long, so

as to ereate too much travel of the steam-valve,
as this would cause wide fluctuations of pres- |

sure,

T lever a3, which connects with the

|

-phragm in the usual manner.
| provided with a suitable check-valve d'.

Two motor-cylinders ¢ and ¢’ are used, hav-
ing pistonseand b, which pistons work awamst
the weights E and B'. The &ppalatub is

shown in connection with an exhaust-pipe D -

and with a direet-steam pipe G, which con-
nects with the pipe D' by a connection G
The pipe D’ can be made to deliver to any de-
sired chamber, such as the chamber of a pa-
per-drying maehme where it is desired to
have a definite steam-pressure.

In the pipe D1 is a double balance-valve ¢,
having a easmﬂ C, which conneets by means
of the stem ¢’ wwh the lever ¢, which is piv-
oted, as shown at ¢, to the swmm_ng support
@. The lever ¢t has a suitable weight W and
connects by a chain §'; running over Dulleys
» and p’, with weights B

The valve f1in the casing F is like the valve
c, except thatit 1s smaller and it is provided

with the stem 7,
£’ with the lever f*, which is fulcmmed and
supported, as shown at f° and f<, and pro-
vided with a weight w. The lever /* of the
valve connects by a cham ¢, running over
guide-pulleys p? and p°, with the welcrhts E.
The regular is shown in operation and set to
maintain five pounds of pressure in a hori-

zontal position by pressure through the pipe

d, which connects with the exhaust-plpe D’
and chamber A’, where it acts under the dia-
The pipe d is

The motor-piston ¢ and weights K are sup-
ported in an intermediate position which
holds the direct-steam valve f closed while
the exhaust- valve ¢ is fully open and its
motor -piston b at the bottom of thecylinder a.

When the valves f and ¢ are both open, all

the exhaust is being used and some direct

steam to keep up the desired pressure.

Should less steam be required to maintain
the pressure, the change would be indicated

by an increase of pressure in the pipe D',
which would be exerted in the chamber A'
causing the lever A? to rise, thus moving up
the yoke ® and opening a passage 1in the
valve B for water under pressure from the

pipe ¢® to the chamber ¢’ and under piston e,

raising the weights E and allowing the

connecting through the link
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valve f.
fully, they lift the lever a® and ecut off the
pressure to the valve I in any well-known
manner or as set forth in my United States
Patent No. 393,164 of November 20, 1388S.

If shutting off the direct steam be sufficient

to reduce the pressure in the pipe D’ to five
pounds, the lever A* wonld fall to a horizon-
tal position, closing both the supply and ex-
haust in the valve B, preventing the water
from escaping from the ceylinder o', and sup-
porting the weights K, at the same time pre-

of the pressure from the weight on the pis-
ton 6, but should this prove insufficient o

‘reduce the pressure to five peunds the water-

pressure in the chamber a® would increase
until it raised the piston b and weights B

and partmlly’ or wholly elosed the exhausb--

valve c. |

The construction of the pressure device,
with exception of the double motors, is simi-
lar to that shown and described in United

States Patent No. 393,164, issned to me No-

vember 20, 1888, One important and indis-
pensable feature of these improvemients con-
sists in heavily weighting the piston operat-
ing the exhaust-valve, while the piston con-
nected with the direct-steam valve would
carry only a small amount.of weight.

out this ar rangement of weltrhts the regula-
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tor would be inoperative. As the wei n“hts on
the exhaust-valve are the heavier, the ex-
haust-valve would be the first toopen. When
a further discharge of water had caused the
lighter-weighted piston in connection with
the direct valve to fall, it would be the first,
to rise upon the admission of water, thereby
shutting off the direct steam before any
movement was made tending to close the ex-
haust-valve. It will be understood that
springs can be substituted for weights on the
motor-cylinders without changing the nature
of the invention. |
From the foregoing description and by ref-
erence to the drawing it will be seen that

this apparatus is a regulator having the

function of two separate machines, for the
reason that while its pressure-weighing de-
vice 1s single and is always operated by one
pressure or the pressure at one point, yet it
is capable of controlling and regulating two

- independent sources of fluid-supply through

535

the medium of the two hydraulic motors de-
seribed. 'These two independent motors are
made to perform the office of controlling the
admission of steam from two different sources

by the differential arrangement of weights.

- If they were weighted alike, they would both

60

open at once and derange-and destroy the
function of the regulator, because while one

- regulator would be operating the large valve
¢ forthe admission of exhaust-steam the other
would at the same time be admitting live |

When the weights E are raised |

f from opening by reason

With- |

794 481

steam, which would not be needed. Usually 63

the hve steam would be controlled by, say, a
two-inch valve, while the exhaust-steam
- would be controlled by a six or seven inch
 valve or valves about in the ratio given. The
live steam is simply a reserve _Supply at a
much higher pressure to be drawn on ounly

when it is needed or when the exhaust-steamn
fails to do its work. Consequently the regu-

lator operates the exhaust-valve through the
motor A B until the valve is fully opened.

Then if the full supply is not sufficient to sup-
port the weights on the lever of the steam-
weighing device water is exhausted from the

" eylinder ¢, connected with the live steam, and

the valvefls opened more or less, aeeo:dmﬂ*
to need.. -
In order that the smaller valve I may not be

opened or operated until necesqlty demands,

the weights upon the motor a' e, controlling
this Valve, are much less than the weights on
the motor connected with the exhaust-valve.
It will be readily understood that when the
water is exhausted from the base a° of the
two motors the piston having a larger amount
of weight will first begin to fa,ll, and the pres-
sure cannot be possibly reduced sufficient to
allow the one with the light weight to fall un-
til after the heawer-wewhted motor-piston
has reached the bottom of The cylinder. Then
the water-pressure will immediately fall low

| enough to-allow the weight on the other mo-

tor to begin to operate.
It will be clearly seen, then, that the regu-
lating device performs the funections of two

| separate machines, and by reason of the nicety
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of regulation 1t will be observed that a very .

accurate pressure can be mainfained at the

pomt where the steam 18 delwemd by the

pipe D'.

Having now described my mvenmon what
I claim as new, and desire to secure by Letters
Patent, 1s—

An apparatus of the kind described, com-

prising twoindependent valve- controllmfr mo-

tors, direct and exhaust steam pipes dlseharw-

ing into a common pipe, a valve in each pipe.

conbmlled by the motors, one of said motors

‘being inoperative until the other has operated

to its limit, whereby the valve in the direct
pipe remains closed until the valve in the ex-

haust-pipe is entirely open, the motors being

controlled by the pressure in the common

pipe, and controlling means operated by the

direct valve- operatmn' motor to cut off the
pressure common to the motors.

In testimony that I claim the foregoing as
my invention I have hereunto subscribed my
name in the presence of two witnesses.

NATHANIEL €. LOCKE.

Witnesses:
FRANK E. LOCKE,
LirLiE V. IHARDING.
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