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Be it known that I, QuiMBy N. EVANS, a citi-
zen of the United Stateo residing at Brookh n,
in the county of ngs, State of New York
haveinvented certain new and useful Improv e
ments in Automatic Regulators for Tanks and
Reservoirs; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-

tion of said improv ements, and of the manner

of making, constructing, and using the same,

reference bemg had tothe accompanying draw-
111g°., in which—

Figure 1 exhibits a flonb elevation of the
_mventlon with certain of the-parts in section;

Fig. 2, a detached view of a modified arrange-

ment of throttle - valve in combmatlou with

- 'the pressure-regulator.
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_liquid within the tank may be kept substan--
‘tially constant in volume.

25

_NMHme

- Reservoir- t.;mks for containing water, petro-
leum, acids, or the like, and which are located

at some distance above the level of discharge
‘to insure a certain head or pressure upon the

escaping liquid, are ordinarily provided with
some means whereby the amount of reserve

If the tank be emp-
tied to a point below the level of such normal

fresh supply of liquid will ﬂow in

to restore the waste, and this flow will con-
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tinue until the desired level or volume is re-
covered, whereupon it will whclly cease not to
be reuewed nntil the llquld skall again waste
or escape.

My invention belonﬁs to that class of de-
vices which dutomatlcally control the supply

‘of liquids to such storage tanks or reserv 011,

said invention consisting of certain improve-
ments in apparatus, substantlally as hereinaf-
ter set forth, and more partloularly defined in
¢claims.,

The mventlon 1s of Speual value in connec-

tion with the tanlksor cisterns used to operate

hydraulic elevators or lifts—such as are em-
ployed in buildings to shift passengers and

- goods from stage to sta ﬂ‘e' but I do not wmh
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to be understood as conhnmn' the invention in

1ts practical value to one partloular use, inas-
much as it can be successfully adapted £o any
tank or reservoir, whether it be for water, pe-

troleum, acid, sn'up? paper pulp, or other lig-

| uid which it is desired to dlsohdrge under a

definite pressure or head.
Theinvention consistsspecifically in the com-

a steain- pump or a steam-engine and pump,
by which the tank is supplied with fresh por-
tions of liquid, of a pressure-regulator and suit-
able adjunects disposed. between said tank and

g |

‘bination, with an elevated reservoir-tank and

o

engine-pump in such manner that the move-

ments or action of the pump will be timed or~
controlled by the loss of liguid from the tank.

Entirely- beparate from the main discharge-

pipes of the reservoir-tank T, and leading out

from the apper part of said tanlx at or near the

level which is designed to mark the normal
or reserved portion of the liquid, is an auxil-

iary discharge:-pipe, C, of comparatively small

diameter, whloh descends to.and 1s connected
at its lower end with a pressure-regulator, A.
The regulator A is of the usnal pattern, it con-

sisting of two dish-shaped plates oppomtely
ola,mped together at their projecting rims, and
‘with a sheet or disk of rubber cloth retained
between them in such manner as to constitute

a tight flexible partition or diaphragm, If, in
the ohamber formed by the plates.

The pipe C opens into the regulator in the

space below the diaphragm, and ha,s connzacted
to it, near said reguldtor a pipe, D, of consid-

erably smaller diameter, which. at its opposite
end discharges into a waste- tank. The liguid
collecting in said waste-tank ma,y be returned
to the upper or pressure reservoir through the
medium of the force-pump, or be otherwise dis-

-posed of, as desired.

1t is 1mportant only that the capaoltg of the

dlsoharge -pipe D shall be considerably less

than that of the supply-pipe C for a reason
to be presently set forth, wherefore it matters
nothing whether the two pipes be directly con-
nected, as represented in drawings, or whether

_instead the smaller pipe D bre made to open
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out from the lower space or casing of the regu-

lator, as marked in dotted lines at DV.

Secured centrally to the dlophragm B by'

any convenient manner is a rod, F, which rises
vertically throngh the upper oosm g of the regu-
lator A and bears against.a short horizontal

| arm or lmk H. Sfud link is pivoted at one end
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to a fixed upright or standard, G, that may be !
attached to the regulator-casing, and at its op-
posite end 1s jointed to the extremity of the
valve-stem I. The stem I passes through the
usual stuffing-box projecting from the globe-

casing of the throttle-valve B, and bears at its
end the valve by which the supply.of steam
from pipe K to thie steam-engine or pump is
controlled. A recoil-springencircles thevalve- |
stem I, and bears at one end against the stuff-
ing-box, at its opposite against a set-nut screw-
“threaded to the stem, by which nut the ten-
sion of the spring may be varied.

The operation of the apparatusis asfollows:
The reservoir-tank being full and the stop-
cock pin pipe D open, a continuous flow of
liquid into the regulator A and out through
the discharge-pipe D will ensue, and will con-
tinue until for any cause the level of liquid
1n the reservoir shall sink below the orifice of
pipe C,whereupon the current will cease. Dur- |
ing this period of flow, however, it must be
evident that the head. of the liquid entering
the regulator A from the pipe C, and the su-
perior capamty of that pipe to the discharge-
pipe D, will operate to force the diaphragm I
agmnst the upper casing, and with it to lift the
vertical rod If, the link H, and the valve-stem
I, so that the vah e at the end of the stem will
close tightly against its seat and arrest the sup-

- plyofsteam tothe engine P. When the flow of
liquid tothesupply-pipe C,and in consequence
the plenum pressure on the diaphragm E is at
an end, the diaphragm will drop to the lower
; 'space of the regulator, being aided therein by
the recoil-spring and the pressure of the steam |
upon the head of the valve. With the fall of
the diaphragm there is likewise a shift in posi-
tion of the valve-stem, which throws thethrot-
tle open, allows steam to pass to the engine,
the pump to be operated, and a fresh .supply
of liquid returned to the reservoir-tank, This
inflow of liquid will continue until the normal
volume is restored, wherenpon the pipe C will

- agailn fill, the pressure on the diaphragm be
renewed, and 1t with connected parts reversed
to theilr former position,shutting off the steam
and arresting the action of the pump.

It will be noted that the volume of liquid | s
flowing from the reservoir to and through the
'regulator representsbuta small part of the full
storage capacity, so that this main portion of
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liquid escapes and is applied to the purposes |

- designed quite independently from the limited
~current to the pressure-regulator. Likewise
observe that the outflow to the regulator oc-
curs not simply when there is any volume of
liquid within the reservoir, but only when that
volume reaches a certain height, this inter-
mittent movement in the current, and conse-
quently in the action of the pump, being most
economical in use of steam and in daty of en-
gine and pump, and exactly timed to the de-
mauds of the reservoir.

- To simplify structure the dlaphragm and
projecting Tertlcal rod may be made to act di- |

rectly on the throttle-valve, as shown in Ifig.
2, the intermediate standard and cross-link
shown 1n Fig. 1 being dispensed with, while
the vertical rod I and valve-stem 1/ are di-
rectly connected by means of a sef-nut or

sleeve, whichiucloses the opposing ends of the

rod and stem, and is cut with aright and Ieft
hand screw-thread to permit of close adjust-
ment of these parts, and as well to regulate
the tensions of the plate-spring &/, bent in U
form, and which bears against the set-nut and
stuffing - box, respectively. The spring, like
that shown in Fig. 1, operates to throw down
the diaphragm within the regulator-case, and
so to open the throttle - valve, whenever the
pressure flow of water to and from the regu-
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lator has ceased. Equally good results are ob-

tained whether the connection befween the
diaphragm and throttle-valve besuch as shown
in Kig, 1 orin Kig, 2, nor is the suecess of the
apparatus dependent upon any peculiarities
1n structure of the reservoir or plpes, steam-
valves, engines, or pumps.

When the supply-pipe C descends in course

| below the level of the regulator A, forming a

r .

U-like bend, it is advisable to locate the dis-
charge-pipe D either in the regulator or at
about its height on the feed-pipe C, thus per-
mitting the tfree escape ot air which might oth-
erwise accnmulate in the bend of the pipe and
retard the action of the apparatus.

In lieu of a steam-engine, any other form of -

‘motor may be employed to Opemte the pump,

in such event the diaphragm and connections
being arranged to shift a collar-clutch in and
out of gear on the drive-shatt of the motor, as
1 practiced with wind-wheels, water-wheels,
electro-motors, and the like.

I do not make claim broadly to the combi-
nation, with a steam-engiue, of a pressure-reg-

Q0

95

ICQ

105

ulator, which acts on the throttle-valve tocon-

trol the steam-supply; nor to the combination,
with a steam-engine and pump, of a boiler, a

system of steam-heating radiators, a hot- wa-

ter well, and a pressure-regulator; nor to the

Combmatlon with a steam-engine and pump,

of a boiler and a pressure-regulator communi-
cating with said boiler in the steam and water

spaces thereof,

Having thus described my invention, whatI.

claim, and desire to secure by Letters Patent
18—

1. The combination, with a reservoir-tank
and a pump for supplying the same with lig-
nid, of a steam-engine or equivalent motor,and
an automatic regulator to control the throttle
or operating-clutch of the motor, said regula-
tor being governed in mov emenf by the flow
to and through it of a limited and intermittent
current of liquid from the tank, substantially
as set forth. |

2, The combination, with a reservolr-tank
and automatic regulator, of the supply-pipe C
and thedischarge-pipe D, oflessdiameter there-
with, substantially as descrlbed

3. The combmatlon, with a reservoir-tank,
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~of the supply-pipe _O,‘ the digcha,rg.é-pipe D, of
less diametertherewith, the regnlator A, throt-

254,944

tle-valve B, steam-pipe K, and engine P, sub-
stantially as herein set forth, B
4. To combieation wi hthe” reservoir-tank,

automatic regunlator, and supply and discharge |

pipes, substantially as deseribed, the valve- |

stem I, provided x?ith-“the retraction #-'sprin;;r,
the steam-pipe,andengine-pump, substantially

QUIMBY N. EVANS. _

as deseribed.

Witnesses:
JAMES H. PEIRCE,
D. P. HALPEN.
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