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To all whom it may concern: _

Beit known that we, CHRISTOPHER AHRENS
and CHARLES II. FOX, citizens of the United
States, residing at Cincinnati, Ohio, have in-
vented new and useful Improvements in Au-
tomatic Relief-Valves, of which the following
is a specification. |

Our invention relates to relief-valves to be
used in situations where a column of water 18
to be maintained under a limit of pressure—

as, for example, in forcing water through

hose, &e., liable to be burst through excess of
pressure. | |

The object of the invention is to organize
and produce a compact, simple, and effective
device adapted to be attached, for example,
to a fire-engine and capable of adjustment to
any desired pressure and operating automat-
ically as a safety-valve to prevent any undue
pressure in the hose.

To this end our invention consists in the
relief - valve construction herelnafter more
fully described adapted to be applied to the
discharge-main of a pump or pumps or In
other situations to relieve undue pressure
without loss in the normal discharge-column.

Mechanism embodying our invention I8
illustrated in the accompanying drawings, in
which— | |

Figure 1 is a vertical axial section of the
device in the line of vision indicated 1n Kig.
o, and Fig. 2 is an elevation of the device.

Referring now to the drawings, A desig-
nates a section of tubing adapted to be in-
serted in and constitute a part of the dis-

charge-outlet, and B a lateral tube or pas- |
sage formed as part of the same general cas-

ing, communicating, when the device is ai-
tached to a fire-engine and in operation, 1o
the atmosphere or suction side of the pump.

The tube B is attached laterally to the tube

A through an intervening chamber I3', open-
ing into both, the communication being
through a perforated partition b, utilized as
a valve-seat and controlled by a disk valve

a seating upward. The valve ¢ has an en-
larged loweér guide-stem o', projecting throngh

an opening in the casing B’ below, and an
upper stem ¢, terminating in a piston I”, op-
erating in a vertical cylindrical extension B3?
of the casing bB.

The piston P, stem «?, valve ¢, and stem

@' are arranged in the same axis and are pref-

erably formed substantially as one piece of
metal. The piston is furnished with the

usual packing, and a stuffing-box for the

stem ¢’ is provided by countersinking the
lower wall of the casing B’ around the aper-
ture, in which is placed a leather or rubber
casket ¢, upon which a metal washer ¢ is
superimposed, all being held in their places
by a spiral spring 8, surrounding the en-
larged stem ¢’ and bearing above against the
under side of the valve a, the spring having
the additional funection of supporting the
valve a¢ against the weight of the parts and
normally retaining the valve against its seat
by its excess of pressure. The enlarged stem
', hesides serving as a guide to the valve In
relation to its seat, has the further function
of reducing the area of pressure upon the
under side of the valve c.

The communication between the casing I3/,
at the under side of the valve ¢, and the tube
A being free and open,the pressure in the tube
A operates upon the annular under surface of
the valve a around the stem «' to retain the
valve a closed upon its seat, excepting as here-
inafter described. |

Adjacent to the upper extension B, and
preferably parallel to it, is a tubular enlarge-

ment B® of the general casing opening below

by a somewhat contracted aperture through
a partition d into the tube A and above by

a lateral passage e info the upper end of the

cylindrical casing B? above the piston I,
Upon the partition d is seated a plug-valve f,
having a cylindrical stem j*, of correspond-
ing diameter, with its seat-opening extended
centrally through its sleeve g, threaded from
above axially into the casing 3%, and embrac-
ing the cylindrical extension of the valve f
with a close sliding fit. The lower end of the
sleeve is countersunk, and contains a leather
or rubber gasket f?and a metal ring or washer
73, upheld by a spiral spring S', embracing
the stem f' and seated below upon an annular

ledge of the stem, thus tending to retain the

valve f normally seated. The tension of the
spring s’ is thus made a measure of force 1o
retain the valve f seated against the upward
pressure in the tube A, and may be Iincreased
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device bun

. of the device OCCUTS;
- 80 long

the spring.

- ing Lhe sleeve
- posttions.

D

~or (iminished at will by rotating the sleeve g |
in its threz_t_.ds,' thus compressing or relieving
‘T'he upper end of the sleeve ¢ is |
for this purpose provided with a handle ¢' |
cand a ‘“jam-nut” g* for eom"emently operat- |
and- retaining it in adjusted
. -A'minute &1)01’*1}111‘6 018 pr(}wded*
~through the side wall of the casing B3

. remains constantly open to the 1111361*101 s’paee
The |
attached and connected as indi--
cated, and The spring  §', bearing upon the |
valve f, adjusted to a giv en pressure, So long
~as the pressure in the tube A remains below
that retaining the valve f seated, no action
- YWhen, howe*ver;, and
-as the pressure in the tube A exceeds
- the s;m ing-pressure upon thevalve f, the lat-

~~The general operation is as follows:

terisraised from its seat, water flows upward

L 20

- into the suction-passag
; _-aLmOSphele
- tube A again dummshes to or below the given
-~ degree: the valve fagain seats and the w&ter;
'above the piston P escapes back through the
- passage e and out through the orifice o, thus

~ relieving the pressure upon the plston and
o enabhnw the spring S and the 11qmd—pressme; |
~in tube A to seat the valve a, and it is re-
tained seated by the pressure in the tube A
until the described operation again takes |
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~ecasing B?

valve a, and thus ope:

through the casing B*and passage ¢ into the
downward upon
f— plston r (WhOE:G area exceeds the free avea at
‘the under side of the valve a) unseats the
1S communication from
through the passage I
e of the pumportothe.

,and by pressure

the tube A into and

“As soon as the pressure in the

place.

The superficial area of the plsmn P is the
same as that of the opening of the valve-seat
b, and it will be perceived from the described
construction that as the valve-seat b and the
piston-chamber open at opposite sides of the
relief-passage B the piston P perfectly bal-
ances the valve a against any back pressure
or vacuum in the chamber B, whereby the
action of the device is entirely unmffected by
either of these conditions in the relief-pas-

sage outward of the valve.

When the valve fis lifted and the pressure
in the tube A is brought to bear upon the
piston I downward, it exceeds the seating-
pressure upon the valve a (omitting the force
ot the spring S from the consideration) in
proportion to the difference in cross-area be-
tween the stem a’ and Lhe piston P, since the
extension of the stem a' through the casing
B" serves to relieve from pressure an area at
the back of the valve equal to the cross-sec-
tion of the stem. As the force of the spring
S is practically only a counterbalance to the
weight of the parts, with a slight excess, it
does not materially affectthe descrlbed aetwn

1'he limit of travel of the piston P (and by
consequence the extent of the opening of the
valve a) is regulated by an abutment- -SCrewW
h, threaded thmufrh a yoke-standard 7, ex-
Lended beneath the casing B’ across the pro-

jected axis of the stem «'.
I-serew the deviee may be made entlmly 11101)—-

, ' whiel

-".A B, B/

or removed with facility.
the cap at the top of chamber B the pachnn |
‘of the piston pmay be tightened.
ing the cap at the: bottom of chamber B’ the =
: 611131 re valve, stem, and piston can beremoved .
| ~T'he upper opening of the cas-.
|'ing 133 is elosed by the sleeve deviee before
deseribed by whose removal the valve f and
1ts stem, . sprin g, and packing-rings can be
- Kither one of the internal mov- . -
1ng parts can thus be removed or replaced. -
~without disturbing any of the pipe-joints or
“Interfering with the general operation of the
engine beyond tempormﬂy stOppmn the flow:
“of water thr ough the tube A.- |

lifted out.

559,881 -

emtwe when desired.

~Bysettingup the

These being the prmmpal fmtureb of the:._- S

111%11’51011 @oneerned in producing the desirved

facture, dumblhty taclhty of mamtenanco -
'-(KJC. o .

funectional operation, it remains to designate

more -particularly certain features Of eon-
struction conserving efficiency of use under
-varied circumstances—cheapness of manu-

| 75 ;

We 1)1'*0{@1 therefore 130 form the cha,mbel? o

, B%) and BS all as one entire casting,. |
| mutal’)ly cored, with full openings outward at

-the rear of the Ghamber' B, bottom of chamber -
B, and top of chambers B?and B
ings B’ B*are supplied with screw-caps, con-
--Stltutlnﬂ the upper and lower walls of the S5
| casings, respectively, by whose removal the

30 .

Theopen- -

interior parts can be inspected and adjusted

By remov-

and replaced.

Thus by removing

| 90 S .
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‘Not only is This- construction mmple mld .

compaet but while in action all parts remain
completely drained,excepting the chamber I3/,
which 18 practically an enlargement of the
tube A. The advantage in extremely cold
weather 1s that there is no danger of freezing,
inasmuch as the heat generated by pressure
and frictionin the tube A givessufficient heat
to all parts in immediate contact therewith
and the remote parts are freely drained of

water.

Incidentally the aperture o not only serves
to drain the upper chambers, but also by the
escape of water under pressure gives a visual
indication to assist in adjusting the spring S’
to any desired gage-pressure. DBesides this,
1t allows leakage past the valve f to flow off
without a ﬂetmo the piston IP. It will also
be observed, as a further point of advantage,
that there is no obstruetion whatever in the

waterway A, and also that no grit cr sediment

can interfere with the action of the parts.
We claim as our invention and desire to se-
cure by Letters Patent of the United States—
1. Inan automaticrelief device of the char-
acter indicated, the combination of a trans-
mitting-tube; a 1*ehef—passaﬂ ¢; a valve-cham-
ber connectmﬂ the transmitting-tube with the
1e11ef-passafre, a cylindrical pock(}t opening
from the relief-passage in the projected axis
of the valve- ehamber, a relief-valve seated in
the wall separating the valve-chamber and
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the relief-passage; a governing-piston operat-
ing the cylindrical pocket; a stem connecting
the valve and piston across the relief-passage;
and a cylindrical extension of said valve, ap-
proximating the diameter of its seat-opening,
operating through the opposite wall of the
valve-chamber, substantially as set forth.

2. In an automatic relief device of the char-
acter indicated, the combination of the trans-
mitting main, lateral relief-valve chamber;
relief-passage; cylindrical extension; and the
valve constructed and operated as described;
and a spring surrounding the valve-extension
and upholding the valve againstits seat inde-
pendently but in aid of the water-pressure,
substantially as set forth.

G

3. In automatie relief-valve apparatus of
the character indicated, the combination of
the relief-valve and its governing-piston, op-
erating as set forth, the extension-plunger of
the valve, and the set-secrew abutment ar-
ranged at the outside of the casing to limit
the movement of the relief-valve, substan-
tially as set forth.

In testimony whereof we have hereunto set
our hands in the presence of two subscribing
witnesses.

CHRISTOPIIER AHRENS.

Witnesses: '

I.. M. HOSEA,
F. K. BOWMAN.
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