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. To all whom it may concern:

Be it known that I, Axprew CrixToN
- Curver, a citizen of the United States, re-
siding at Hartford, in the county of Hart-

5 ford and State of Connecticut, have invent-
ed a new and useful Automati¢c Water-Reg-
ulator, of which the following is a specifica-
tion, o

My invention relates to improvements in

10 the devices employed for auntomatically sup-
plying cooling water to the condenser of a

" refrigerating machine, whether of the com-
pression or absorption type, or of an air
compressor, or of other kinds of apparatus

15 where the tension of a gas can be utilized to.
regulate the flow of such cooling water. It
is- an improvement on the construction set
forth in the United States Patent to Mar-
shall, No. 806,478, dated Dec. 5,1905. The
20 means employed are as'will appear.

In the drawings Figure 1 is a partial
right side elevation and a partial vertical
section of my invention with its valves

~closed and diaphragm lowered.- Fig. 2 is a

25 front elevation of the.upper part of the
. same structure. Fig. 3 is a partial right

side elevation and a partial vertical section

of the extreme top of the same structure
with its automatic valve closed and its hand

30 by pass valve open. Fig. 4 is a partial ver-
tical’ section and a partial front elevation

. of the structure of Fig. 2 at the top. Fig.
5 is an enlarged detail of the lower part of
Fig. 1 partially in vertical section and par-

35 tially in elevation with its diaphragm lifted.

- Fig. 6 is a horizontal section through the
line 6—6 of Fig. 1 looking from above.

. Fig. 7 is a small front elevation of my in-

vention with diagrammatic connections of
40 a refrigerating system to which it is con-
nected. : : ' '

. A frame'8, as seen from the right in the

manner shown in Fig. 1 has substantially
the form of a square frame or yoke of I
45 cross section with a plate 9 cast integral

with one of the vertical shanks of the yoke.

as shown in Figs. 1 and 2 to serve as a wall
plate for attachment to any convenient ver-
tieal surface. In the upper and lower hori-
50 zontal shanks of the frame and in line with
cach other are provided openings 11 and 12
respectively. TInserted downward through
the opening 11, so as to make a close fit, is
the lower part of a ‘valve housing 13,
55 threaded at 1ts lower end and shouldered to

seat on the frame 8. The lmu'sing'is held in
its seat by nut 14 screwed on the threaded

part of the housing. The lower part of the

Liousing 13 has a vertical bore 15, axially co-
incident with the opening 11, for the pas-
sage of a stem 39 to be described, and at its
lower end it is provided with a stuffing box
16 having a gland 17 and a gland nut 18.
The interior of housing 13 is divided into
an upper and lower chamber 13* and 13°
separated by a wall 10 in the manner best
illustrated in Fig. 4. Chamber 13* com-’
municates with the outside through inlet 20
and chamber 18* threugh outlet 21. -Both
chanmibers communicate with each other
through a vertical opening formed in wall
10 into a flat valve seat 19, and also throngh
a horizontal opening formed intoa flat valve
seat 22. (Figs. 1 and 3). With the latter
seat cooperates valve disk 26 operated from
the outside by hand wheel 24, and with seat
19 codperates valve 41, preferably faced
with leather at 42 and operated by valve.
stem 39 screwed into valve 41 ‘as shown, so

_that it may be screwed farther up or down

to secure the proper seating of the valve as
will be referred to hereinafter. After the
proper adjustment is made locknut 43 is
tightened. By removing cap 44 screwed
into-the top of housing 13 access may be had
to valve 41 for adjusting prirposes. ,

- In the lower horizontal shank of frame 8

which contains opening 12, previously re-

ferred to, is secured the diaphragm housing
in the manner to be described. This housing
consists of an upper member 29 and a lower
member 45, which are bolted together as
shown in Fig. 1 and the surfaces of which.
facing each other, are both concaved as also
shown in Fig. 1 so that a steel diaphragm
clamped between the two housing members:
may be deflected upward or downward for
the purpose to be described. The upper
member 29 has a central cylindrical upward
extension with a boring 30 extending into
member 29 and contracted at both ends as
shown in Fig. 1. Extension 27 is flanged
near its upper end at 35 for securing the
whole diaphragm housing to frame 8, where-
by the upper end of extension 27 is snugly
fitted into opening 12 of frame 8. Through
boring 30 of extension 27 extends valve stem
39 previously described which carries at its
lower end a disk 40 of suitable shape at its
lower surface to bear against the center of
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- )diaphra%rh 49. , A recess 29 concentrical with

10

" 15

- an inner boring which is wide ‘enough to
- form an annular chamber 32 around stem
.39 which passes centrally through this bor-
20

25

. vided on the concave surface of lower dia-

30

. member. A central boring 47 extends from

35

preferably be partially filled with oil which

40

- which is preferably of steel. -

w
et

‘49

- the system, and I have therefore illustrated
'Liow this device is connected in.such systems

- 50

"‘matical illustration of which is given in Fig.
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‘member 29 which receives disk 40 when the:

.passage of valve stem 39 thro

by pipe line 60; 63 is the refrigerant re-

‘from main 50 after leaving condenser 52
- may either be led off directly into waste pipe

2‘ . o (IR

but slightly larger than boring 30 is pro-
vided in the concave surface of housing

diaphragm is deflected upward as shown in
Fig. 5 and thus serves as a positive stop for
the diaphragm 'in the upward direction.
Boring 30 contains a compression spring 38
which bears at its lower end against disk 40
and at its upper end against an adjustin
nut 31 threaded into the upper contracte
portion of extension 27. This nut is of suf-
ficient length so as to allow for a liberal ad-
justment of spring- 388, whereby, after the
adjustment is made, nut 31 is secured in
place by means of lock nut 87. Nut 81 has-

ing, this boring, however, being contracted at
both ends of the nut .so-as to just allow. free
h the ends
of the nut. As a positive stop for the dia-
phragm 49 when it is deflected downward by
means of the pressure of spring 38, an annu-
lar rim 46 distinctly shown in Fig. 5 is pro-

phragm housing 45. The lower diaphragm |
housing 45 is centrally bossed on the out-
side for securing a pipe connection to this

the outside through boss 48 which communi-
cates with the space of the diaphragm hous:
ing below diaphrugm 49 so that fluid pres-
sure communicated through boring 47 to the
underside of diaphragm 49 may deflect it
upward against the tension of spring 88.
Boring: 80 which contains spring 38, may

thus also fills the ‘space above diaphragm 49 |
so'as to prevent rusting of the diaphi'ag_ny

The automatic water regulator just de-

seribed is particularly adapted for use in |

refrigerating 'systems to control.the flow of
cooling water by the refrigerant pressure in

and I shall hereinafter describe its operation
in connection with such system, a diagram-

7. In this figure, 58 represents the refrig-
erant compressor, water jacketed at 57. 52 1s
the condenser connected with the compressor

ceiver, 66 represents an expansion valve of
any suitable type and 67 the expansion coil
or coils. -Cooling water is supplied to con-
denser 52 by means of pipe 61 through the
condenser and the cooling water supplied

53 or it may be entirely or Eartially led by
means of pipe 55 through the water jacket

57~(')f the compressor whence it passes by

985,147

way of pipe 59 into waste

({)i‘e 53, hand
valves 54 and 56 being provide

to regulate

the quantity of water flowing through the

compressor waterjacket or flowing directly .

into waste pipe 53, Before water supply
pipe 50 enters condenser 52, the water regu-

lator described hereinbefore is interposed

so that the water is supplied to the regu-
lator through inlet 20 and leaves the device
through outlet 21 previously réferred to.
To boss 48 of lower diaphragm housing 45
is connected
from the refrigerant supply pipe 62 so that

- the pressure of the refrigerant in the high
. pressure side of

e system is communicated
to the lower side of diaphragm 49. With the

pipe 68. which is branched,off -
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whole system out of operation the tension of

spring 81 acting upon the diaphragm is ad-
justed so that the -diaphragm 1s deflected
downward in which position water valve 41
in chamber 18 is held tightly on its seat so
that no water can enter the cooling system

.through pipe 50 (it bein%)assumed that hand

valve 24 which forms a by pass for the wir:
ter around valve 41 is closed). If now the
compressor starts to operate and the refrig-
erant pressure in pipe 62 increases to a cer-
tain predetermined point, this pressure will
at such point deflect diaphragm 49 upward
against the tension of spring 38 so that wa-

“ter valve 41 is lifted from its seat and water
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commences to flow from supply pipe 50 into

the cooling system. The more the pressure
in pipe 62 rises, the higher valve 41 is lifted,

-of course within the limits set by the dia-

phragm structure previously -described. The

100

cooling ‘of the refrigerant in the condenser

having the effect of ‘reducing its pressure,

the diaphragm 49 will be gradually deflected .

downward by action of spring 38 so that

scon an equilibrium will bereached at which
enough cooling water will be supplied to the
system-to sufficiently cool the high pressure

refrigerant to prevent further rise of its

pressure.. When the pressure in the system
recedes, valve 41 is closed by the action of
spring 38 and waste of water is thus pre-
vented. : ’

The particular advantage of my improved
water regulator is that at such places where
a stuffing box should be provided it has to
be packed only against water pressure,

105

110

115

which is comparatively low, and not against

the refrigerant pressure. TIn order not to
interrupt the water supply in case the dia-
phragm ‘chamber should have to be opened

Tor repairs while the plant is in operation,

by pass valve 24 may be opened so that now
water can pass directly through the water
regulator from inlet 20 to outlet 21, without
valve 41 being open. . It is of conrse under-
stood that a valve 70 must be provided in
pipe 68 so as to prevent escape of refriger-
ant while the diaphragm chamber is open to
the atmospheére;
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I claim: :
1. In a device of the character described,
the combination with a valve housing hav-
ing an inlet and an outlet chamber adapted
to conduct cocling liquid and a valve con-
trolling the communication therebetween,

_a valve stem for operating said valve, a dia-

phragm housing below said' valve housing
and 1n line therewith containing a dia-
phragm suitably exposed at one side to fluid
pressure and abutting at the other side
against said valve stem, and a compression
spring on said stem tending to press it
against said diaphragm and against said
fluid pressure to seat said valve, means for
adjusting the tension of said spring, said
diaphragm housing having an upward ex-
tension containing said spring and adapted
to be filled with suitable non-corrosive lig-
uid, and a hand-controlled by pass valve
around said cooling liquid valve connecting
the inlet and outlet chamber thereof.

2. In a device of the character described,
the combination with a rectangular frame,
a valve housing supported in the upper side
of said frame having an inlet and an outlet

chamber adapted to conduct cooling liquid,”

and a valve controlling the communication
therebetween, a valve stem for operating
said valve, a diaphragm housing supported
in the lower side of said frame and in axial

‘alinement with said valve housing, said dia-

phragm housing containing a diaphragm
suitably exposed at one side to fluid pressure
and abutting at the other side against said
valve stem, said diaphragm housing having
an upward extension, a compression spring
on said stem disposed in said upward exten-

sion and tending to press said stem against

said: diaphragm and against said fluid pres-
sure to seat the valve, means for adjusting

the tension of said spring, and a hand con-

trolled by-pass valve in said valve housing
for connecting said inlet and outlet chamber
around the stem controlled valve, said up-
ward extension adapted to contain suitable
non-corrosive liguid.

ANDREW CLINTON CULVER.

" Witnesses: -
Arsert T. MARSHALL,
H. E. Norman.
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