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~ UNITED STATES

PATENT OFFICE.

SHARPNECK AND GEORGE F. KNOX, OF CHICAGO,

ILLINOIS.

FLUID-P RE_s's ‘URfE?REG ULATOR.

SPECIFIGATION forming part of Letters Patent No. 592, 12 dated Octobel 19, 1897.

Applma,tlon filed J'anuaw 28, 1896 Sellfhl No 577 123

(No model )

1o all whom it may concern:

- Be it known that we, ELIEL .. BHARPNECK
and GEORGE F. KNOX, citizens of the United
-States, residing at Chlca,ﬂ‘o in the county of
Cook and State of Illmms have invented a
new and useful Im provemen_t in Fluid-Pres-

sure Regulators for Refrigerating-Machines,
of which the following is a specification.

This invention relates to improvements in

fluid-pressure regulators generally, though

- more especially to a regulator of the elass

adapted for use in refrigerating - machines

- which employ auhyal ous ammonia as a cool-

20

30
35

_40

‘ing agent, the regulator operating antomat-

ically to control the_ inflow of ammonia to the
refrigerating coil or chamber, and being gov-

erned in its action by the pressure of ammo--

nia-gas in the refrigerating coil or chamber,

-whereby the said pressureis maintained p1 ae-j
tically uniform.
- The object is to pr ovide a- reﬂ'ulator of an
improved, simple, and durable construcuon |
which may be set to limit the pressure in the-
refrigerating c¢oil or chamber to any desired
degree, a;nd which will be exceedingly sensi-
tive and positive in its operation. '
To the above ends the invention consists in:
~the general construction of the improved:
- regulating device; and it further consists in;
‘details of construction and combinations of
parts, all ashereinafter set forth and claimed.
" In the ar awings, Figure 1is a longitudinal
central section of the device; Fig. 2 a Sec-
- tion taken on line 2 of Fig. 1 and Vlewed in the
direction of the arrow, and Fig. 3 a broken
~elevation of the upper end port.lon of the de-
vice. |
 Aisan oblonn' shell or c&&mw prowded in
- its under side with a tubular extensmn Al

In the shell is a partition A® and the upper

surface of the partition and edge portions of
~ the shell form two annular seats¢ 7.

Fitting
upon the seat ¢ is an annular, preferably
rubber, gasket s, and fitting upon the seat '

‘is an annular, prefembly rubber, gasket s'.

- Fitting upon the seat formed by the gasket s

- 18 a movable abutment or flexible diaphragm
B, and ﬁttinn upon the seat afforded by the

50

gasket s’ is a movable abutment or ﬂemble |
dlaphmo m B'.

C is a frame or eastmcr having a mreumfer-
ential base portion g, which fits upon the rim

-t_el of the dl&phl&”ﬂl B’ i
stem [ at the diaphragm are plefelablv rub-

of the_,.Shell A’, and a cross-plate §', which fits

‘upon and conforms to the upper edge portion

or bearing-surface of the partition A? On

-the base orrim g, at opposite sides of the lon-
are yokes ¢° ¢, connected

gitudinal center,
together at opposite ends at thelrtops by ver-

55

tmally-dlsposed cross-plates gé gt J our naled N

at opposite ends in the cross-plates ¢° ¢*, and
extending longitudinally and centrally be-
tween the yokes ¢*, is a screw p, provided be—-
yond the plate ¢° with a squared end p’ to
receive a suitable crank. (Not shown.)

D is a block or hanger provided in its up-
per end portion with a  threaded opening 7 to
receive the screw p.

wings.n' n°, which pass throu ﬂh and shde in
lo_nﬂ'ltu,dmally-exteudm u1de slots ¢® in the
yoke-frames g

IS 301‘[1"11&16(1 in the forks of the hanﬂel
~ E is a beam or lever provided with a longi-
tudmaﬂy extending slot m, at which it is

mounted between its ends upon the roller nt. -

Plvotally suspended from one end of the lever

K isalink E', having a threaded stem portion

[, which passes thr oun*h an opening in the cen-
Surroundinge the

ber washers I, and upon the stem and bear-
ing against the said washers are nuts [? /5

_Wth]l clamp the washers and diaphragm be-_
tween them and fasten them to the stem L

Pivotally connected to the opposite end of
the lever KEis a link E’3 having a long stem
|-portion k, tapered at 113&. free end to a
a valve i
| 1s threaded and passes through an openingin
the center of the diaphragm B. Surrounding

Tord
The upper portion of the stem %

the stem at opposite sides of the dla,phmgm

are, preferably rubber, washers £* and upon

the stem are nuts s k*, which clamp the
washers and dmphmcrm between them and
fasten them to the stem Z.
B B’ are elamped at theu circumferential

edges upon the gaskets s s’ by the rim ¢ and

cross—-plate q' of the frame C by means of
bolts « or other fastening means, which secure
them rigidly to the shell The dla,phl agins I
B’ form a oas-tight cover for the open end

| portion of the she_ll A, and the partition A?is

The diaphragms -

60

At opposite sides of the
upper end portion of the hanger are lugs or

70
The Iower end portion of
| the hanger D is bifurcated and affords a re-

cess Mn°, aCross which extends aroller nt,w hwh

75
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provided with one or more openings ¢ through
it, so that the interior of the shell A forms
practically one continuous chamber A%, The
stem /o passes through a winged guide or spi-
der /v in the tubular extension A’, and in the
lower part of the said tubular extension is a
bushing /i, provided with a small inlet port
or passace N1, shaped at its upper end to
afford a valve-seat /i° for the valve &'. Above
the valve-seat /1% is an outlet-port it. The
lever E is fulerumed upon the roller 2% and
the fulerum may be changed at will by turn-
ing the serew p to move the hanger D longi-
tudinally of the yoke-frame. |

In the device shown the diaphragms B B’

are of the same size and present the same
area to the chamber A%, YWhen the reller or
fulerum »t* is midway between the ends of the
lever, the diaphragms will alford equal resist-
ance against pressure of gas in the chamber
AS. Movement of the fulcrum to the left in
[Fig, 1 will increase the relative leverage at
the diaphragm B’ and diminish that at the
diaphragm B, whereby gas-pressure in the
chamber A° exerted against the diaphragm
3" will overcome the resistance against the
diaphragm I3, so that the tendency will be to
swing the lever E to raise the link E' and
iower the link E- causing the valve &' to be
pressed against the seat /v’ and close the inlet-
port /i*.

In practice, in a refrigerating apparatus,
the port /v* will communicate with a liquid-
ammonia-supply pipe, and the port /v* will
communicate with a pipe leading to the re-
{rigerating coil or chamber. DPresuming, for
example, that the liguid ammonia 1s sup-
plied under a pressure of, say, one hundred
and {itty pounds to the 1neh, and it 1s desired
to maintain a pressure of, say, forty pounds
in the refrigerating conduit or cotl, the ful-
crum of the leverissoadjusted that pressure
against the diaphragm B’ will overcome the
same pressure against the diaphragm I3, sup-
plemented by the pressure at the port /i*
against the valve &', whenever the pressure
inthe chamber A°exceeds forty pounds to the
square inch. Thus whenever the pressurein
the chamber A° and refrigerating coil or con-
duit (which are in open communication
through the port /') is below forty pounds to
the square inch the pressure against the dia-
phragm D, supplemented by that against the
valve L/, will overcome the resistance of the
diaphragin B', whereby the lever will be
swung to open the valve &', On the wing or
lugn' of the hanger D a pointer z may be pro-
vided to move upon a scale 2" to indicate the
adjustment.

dicate the number of pounds of pressure

The scale may, if desired, in-

which are required in the refrigerating coil
or conduil to shut oft the supply through the
port /i~

The construction shown and described 1s
particularly simple and inexpensive. It em-
ploys no springs and is not likely to get out
of order. 1t 1s desirable 1n refrigerating ap-
paratus, particularly of the smaller or do-
mestie type, to provide for the most perfect
regulation of pressure in the refrigerating
coil orchamber, and for maintaining the said
pressure practically constant and uniform.
In the present deviee the adjustment by
change of fulerum, as deseribed, affordsregu-
lating means which is not only as sensitive
and positive in its action as could be desired,
but which is easy to adjust and when once
adjusted requires no attention whatever. It
is not necessary that the diaphragms should
be of the same area, though this construction
is preferred. Anyotherformof diaphragms,
whether fiexible,which is the form preferred,
or inflexible, as in the case of pistons or other
movable abutments, may be substituted for
the form described without departure from
the invention.

While 1t is preferred to provide the device
throughout as shown and desecribed, it may
he modified in the matter of details of con-

70

75

30

struction without departing from the spirit go

of the invention as defined by the claim.

What we claim as new, and desire to se-
cure by Letters Patent, 1s—

In a {fluid-pressure regulator, the combina-
tion of a chamber having a depending tubu-
lar portion provided with an inlet-port hav-
ing a valve-seat, and with an outlet, sepa-
rate diaphragms at said chamber movable
under accumulated pressure therein, a valve-
stem connected with one of the diaphragms
and carrying a valve for the seat at the in-
let-port, a lever pivotally connected at oppo-
site end portions with the respective dia-
phragms, and slotted between said end por-
tions, a frame provided with longitudinally-
disposed yokes having guide-slots, a trans-
verse sliding block having lugs or wings
movable in said slots and recessed to receive
the lever, a roller on the block engaging the
slot in the lever to afford a fulerum for the
latter and a serew mounted in the frame and
engaging a threaded opening in the block to
move the latter, substantially as and for the
purposc set forth.

ELIEL L. SITARPNECI.
GEORGE I, KNOX.

In presence of—
M. J. FROST,
J. N. JTANSON.
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