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1o all whonv t may corncer:

Be it known that I, NATHANIEL C. LOCKE,
of Salem, in the county of Kssex and State of
Massachusetts, have invented new and use-
ful Pressure-Regulating Apparatus, of which
the following is a specification, reference be-
Ing had to the accompanying drawings ex-
plained below.

My invention relatestothat classof pressure-

regulating apparatus which is composed of a

pressure-motor and an auxiliary motor, the
former operated by variations in the pressure
to beregulated and thelatter operating to pre-
vent such variations. Apparatusof this elass
has long been known; butthe results hereto-
fore obtained have been far inferior to those
which are now practically obtained 1n my 1m-
proved apparatus.

In Figurel of the drawings I show that form
of my apparatus intended for use where the
pressure to be regulated is low—for exam-
ple, where the bOJlel‘ -pressure is to bereduced
by controlling a valve which sepm*ates a high-
pressure chamber. In Fig. 21 showthat form
of my apparatus ad&pted for use where the
low pressure is to be regulated with great
nicety and accuracy. Fig. o shows a pm*tia.l
side view of the yoke which connectsthe valve
to the pressure-motor by which the valve is
controlied.

The main feature of my invention 1e1a’re5
to the construction and operation of the valve
which controls the auxiliary motor; but before
explaining further it is necessary to make it
clear that the inlet and outlet ports of this
valve are opened or closed by variations in
the pressure which cperates the pressure-mc-

tor, and theréfore if slight variations of press-
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ure are to be utilized for this purpose the-

valve must be delicately balanced and as frie-
tionless as possible.

In the drawings, B represents the valve cas-
ing or shell, and g the valve-spindle, (best con-
structed as shown in my patent, No. 393,104,
dated November 20, 1888,) and operating to
allow water to flow when the spindle ¢ 1s iIn
one position through pipe I into motor M,
and when spindle ¢ is in its other position to
allow water to escape from motor M. into waste-
pipe 1, the pipe H communicating with a wa-
ter-supply, the water being under sufiicient

{rating the YOLO V.

without further deseription. Thevalve -qpin-
dle ¢ is conneected with cross-piece 1. by a
yolke V in Fig. 1, Fig. 3 being a detail 1llus-
In I‘I.J. 2 the yoke V 18
connected to the cross -piece I. by means of
lever! and the stem of the piston of the press-
ure-motor (shown in dotted lines in Fig. 2)
for a purpose which is explained below.

Iu Ifig. 1, N represents a-conduit by which
a high- ple%mre chhamber,commonly the boiler,
is connected with a 10w - pressure chamber
through conduit PP by means of a valve Q,
which valve is controlled by motor M, that
motor being controlled by valve b ¢, and that
valve being controlled by the pressure-motor
A, whose diaphragm « is under pressure from

he low-pressure ehmnber fed by conduit P..

In practice, pipe o, which conneets the low-
pressure chamber with the pressure-motor A,
will be placed sufficiently far from valve Q to
malke it certain that the pressure under dia-
phraem a of motor A is always the same as
the pressurein the low-pressure chamber fed
through conduit 2. Neither the high-press-
ure chamber nor the low-pressure ehambm
is shown in the drawings, for the reason that
they will he well understood without further
description by all skilled in the art. More-
over, it has been common heretofore to con-
trol the valve in all substantial respects the
equivalent of valve Q directly by a steam-
pressure motor whose dmphmmﬂ was under
pressure from the low-pressure chamber.
Reducing-valve Q is a double puppet-valve
and Smnds open when the parts are in the po-
sition shown in Fig. 1; but when steam from
the boiler is admitted thr ough pipe N it flows
freely past the 1(3(:111(311104*&1?6 Q and through
pipe P into the louf'-pl'e-ssul‘e chamber antil
the pressure in that chamber reaches the de-
sired point; but as pipe ¢’ connects the low-
pressure chamber with the chamber of the dia-
phragm ¢ the pressure under diaphragm ¢ Is
always t1he same as that in the low-pressure
chamber, and when the pressure in the low-
pressure chamber has risen to.the desired
point the cross-bar L. of the pressure-motor
A is lifted against its counter-weight, and the
valve-spindle ¢ moved thereby to open the
inlet-port, which allows water under pressure
to flow past the valve-spindle g into the cyl-

pressure tooperate the motor, as will be clear | inder of motor M, thereby raising the piston-
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rod mand closing valve Q. Assteam isdrawn |

from the low-pressure chamber, the pressure
falls 1n that chamber, and as the pressure

talls the counter-weight depresses the cross-

bar 1., and with it the valve- spindle g, open-
ing the outlet-port of valve B g, and the pis-
ton-rod m 1s moved downward by the counter-
welght m’ and valve Q is opened sufficiently

to allow more steam to passand preserve the
dlesired pressure in the low-pressure chamber.

It will be seen that the counter-weight ®
of the pressure-motor is hung to the cross-
rod a°, and cross-rod a*is hunﬂ' to eross-rod L.

IIeretofore 1t has been L,ustomary to coun-
terbalance the upward pressur under dia-
I have discovered that it 1s pmctwallv im-
possible to make a diaphragm pressure-motor
sutficiently sensitive to be operated by slight
variations of pressure when a counter-weight
and lever are used; and one feature of my in-
vention is based upon this discovery and con-
sistsin a pressure-motor whose counter-weight

18 hung below the dlaphmﬂ*m—chamber b}

means of a frame which is balanced upon the
piston of the diaphragm. Thisgivesa freedom
of motion and-consequent sensitiveness under
low pressures which I have been unable to
obtain in any other way, and is a matter of
very great value and importance in all press-
ure-motors designed for low pressures.

In Fig. 2 a lever /is introduced between
cross-head I. and valve-spindle ¢, the purpose
being to reduce the motion of diaphragm a
below that requisite in the apparatus shown
in Fig. 1.

In pra(,tlce I prefer to make this lever {
light and without any counter-weight, al-
thounh a portion of the counter-weight a® may
of course be applied through lever Z but the
use of any counter-weight on the lever [ tends
to diminish the sensitiveness of the pressure-
motor A to variations in the pressure under
the diaphragm c.

It will be obvious that when my improved 45

appm*atub is used as a damper-re g‘ulator the
pipe a’ will be in cennection with. the boiler,
and the piston-rod m of motor M in connec-

tion with the damper; but my present form

of apparatus, whose main novelty consists in
a direct application of the counter-weight a®
by means of a frame which brings the fatI ess

of the counter-weight on the axisof the piston
of the pressure-motor A, will be found of es-

| pecial advantage in any case where varia-
‘tions in pressure are to be reduced to the

minimum.

What I elaim as my invention is—

1. In combination, a diaphragm pressure-
motor provided with a direct-acting weight
hung centrally below the diaphragm-cham-

‘ber, an auxiliary water-motor, and a valve

which is controlled by the diaphragm press-
ure-motor and controls the auxiliary water-
motor, all substantially as and forthe purpose
speecified.

2. In ecombination, a diaphragm pressure-

‘motor provided with a direct-acting weight

hung centrally below the dmphr::wm cham-—

‘ber, an auxiliary motor, ils valve, the conduit

N from the hmh-pressure chamber and the
conduit P to the low-pressure chamber, and

‘the reducin g-valve Q between them, the press-

ure-motor being connected with and oper-
ated by variations of pressure in the low-
pressure chamber, the reducing-valve Q being
connected and operated by the auxiliary mo-
tor M, and the valve of motor M being opet-
ated by the pressure-motor A and controlling
the inflow and outflow of water into and out
of the cylinder of the auxiliary motor, all the
parts being arranged and operating substan-
tmllv as descmbed

NATHANIEL C. LOOI&E

Witnesses:
EDWARD S. BEACH,
JOHN R. SNOW.
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