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Be 1t known that I, James PowgLL, a citizen
of the United States,residingin the city of Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and useful
Improvements in Safety-Valves; and I do de-
clare the following to be a clear, full, and ex-
act description thereof, attention being called

to the accompanying drawings, with the ref-

ercnce characters marked thereon, which form
also a part of this specification. -

This invention relates to safety-valves of
the species called also “* pop-valves” and in
which the action is controlled by a spring.

1T'he invention consists of certain improve-
ments in the construction of such valves, be-
ing, first, a reduction of parts, and, further, a
concentration of them,so that all the adjustable
parts are combined and carried in one mem-
ber, and all of which resultsin a simplification
of the manufacture, and therefore in a better
operation and more convenient manipulation
for the purpose of adjusting and setting these
valves so that they operate by blowing off at
any cdesired pressure.

In the tollowing specification, and particu-
larly pointed out in the claims following, is
found a full description of the invention, to-
gether with its manner of use, parts, and con-
struction, which latter is also illustrated in
the accompanylng drawings, in which—

Figure 1 shows my improved safety pop-
valve in side elevation. TFig. 2 is a similar

view taken at right angles to Fig. 1 with the

valve-housing in vertical section and valve
normally seated. Fig. 3 1s a view similar to
the preceding one with the exception that the
section 1s extended to also take in the valve
anc this latter is raised from its seat.
4 1s a top view of Fig. 1. Fig.5isa top view
of Fig. 2 with the upper part of the valve-
housing removed. Fig. 6isa top view of Fig.
3 and shows the parts as they appear in Fig.
5, but after the upper valve has also been re-
Fig. 7 shows an under side view of
Fig. 8 shows Fig. 4 with
Fig. 9 1s a detail view

this removed part.
the lock-nut removed.

of the friction-spring for locking the upper .

Fig.

valve, illustrating also diagrammatically the

manner of its operation.

This species of safety-valves consists prac-
tically of two valves, one beinge the valve
proper and the other being what, as best suited
for present purposes, I call the “‘choke-valve.”
The first valve is the one which controls the
pressure ot the steam and is set so as to open
at a certain predetermined pressure to permit
escape of the excess.
trolled by a spring, whereby it is normally
held to its seat. The other, or choke-valve,

open serves to hold the same in such open po-
sition for a certain length of time, the object
being to obtain sufficient relief so as to pre-
vent a too frequent or continuous operation
ofthevalve. Butfor this provision the safety-
valve would almost immediately close, but at
once open again, causing a continuous vibra-
tion or so-called " popping” of the valve.

In the drawings, 10 is the safety - valve
proper fitted to a seat 11, formed inside of
the lower part 12 of the valve-housing, at the
lower end of which there is a secrew-threaded
attaching-nipple 13, whereby the device is at-
tached in position on a boiler, for Instance, a
nut 14 being formed above such nipple to fa-

‘cilitate manipulation for such purpose.
- Valve 10 is formed around the outside of a

hollow barrel 15, on which it forms an an-
nular projection. This barrel contains the
spring 16, whereby sald valve is held to its
seat. Lhelower part of this barrel has gnide-
wings 17 formed on its outside to hold the
valve straight during its movements, such
wings being fitted into the lower part of the
valve-housing. The upper part of this bar-
rel extends into the upper part 18 of the valve-
housing, the movement of the valve when
opening being into this part. "These two parts

of the housing are held to each other by a

screw connection, as shown at 19. and when
separated permit access tothe interior and to
the valve. _ -
The action of spring 16 to suit a certain
steam-pressure 1s regulated and adjusted by
a screw 21, bearing against a washer 29, fit-

Its operation is con-
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ted onto the upper end of this spring and
seated in the upper contracted part or neck
03 of valve - housing 18. To prevent dis-
turbance of the adjustment of this screw, 1
hold the same in its adjusted position by a
lock-nut 24, which when screwed home bears
against the upper edge of neck 23.  This lock-
nut has on each of its opposite sides—that 1s,
extending axially up and down—two tubulan
extensions, each fitted into the upper enlarged
hore of neck 23. one, 25, being internally
threaded and adapted to cngage the upper
end of screw 21, thus forming the lock-nut
complete. The other tubular extension, 26,
is also fitted to receive the upper end of the
screw:; but it being without threads no screw
engagement takes place. It has, however, an

internal projection 27, which may engage a ;

groove 28 in said screw, so that this latter
may be rotated and moved in or out of its
seat in neck 23 for the purpose of regulating
and adjusting the pressure by which spring
16 holdssafety-valve 10 down to its seat. The
lock-nut will thus serve also as an adjusting-
key, it being ot course first disengaged from
serew 21, reversed,and reinserted into neck 23.

In order to test from time to time the etli-
ciency of the valve to be assured of its work-
ing condition, there is an angular lifting-le-
ver, the inner branch 29 of which extends into
the upper part of the valve-housing through
a slot in the side thereof and engages under
a flange 81 at the upper end of barrel 15. Its
fulerum is formed by a heel 82, loosely seated
in a depression 33 without the use of a pivot-
pin. When conditions as to access and po-
sition require it, a pull-cord 34 is attached
o the end of the outer branch 35 of said le-
ver. A slotted clip 36, screwed to the valve-
housing. secures its position. Kig. 3 shows
a position when the valve is raised, by means
of said lever, for testing purposes, the open-
ing movement being about the same as 1t the
valve were raised by the steam-pressure, ex-

cept that in this latter case the valve could |

not be lifted so high. When so opened 1n
either way, the steam escapes through out-
lets 37. _

Above valve 10 there is what I have betore
called the ¢ choke-valve” 38, it being another
annular projection_concentric with vaive 10,
but of larger diameter. Itactsin conjunction
with the upper inner edge of aring 39, which
might be considered to form the seat for said
valve, since the passage of steam takes place
between the two,although,strictly considered,
this valve is never bodily seated thereon.
This ring is obtained by extending the upper
end of the lower part of the valve-housing
sufficiently above valve-seat 11. This valve

being above valve 10 projects by reason ot
its larger lateral extension into the path of
the steam, which escapes after valve 10 has
been lifted, thereby retarding and choking .
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the free passage of steam through the outlets.
Furthermore, the area of this valve being
larger than the area of valve 10 the latter will
be held suspended above its seat a longer 1n-
terval and permit a more extended relief.
Fig. 3 clearly illustrates this condition, al-
though, as before stated, the valve would
probably not always and rarely ever 11ft as
hioh, the lift shown in said figure being the
one caused by operation of the lever 35 for
testing purposes. Thus, for instance, 1f valve
10 were set to blow off at one hundred pounds
pressure it would by reason of choke-valve
33 not seat again until this pressure were re-
duced probably five pounds, since this lesser
pressure would be enabled to longer hold up
the larger valve. By thus reducing the pres-
sure below the limit set by valve 10 the fre-
quent opening of this latter is avoided and
a sufficient relief is obtained. The amount
by which the pressure is to be reduced at such
times—that is, when valve 10 blows off—
depends on the position of choke-valve 38
with reference to its seat 39. If closer to 1t,
‘ts function as obstructing free passage will
he intensified, and it will raise valve 10 higher
and also hold it longer away irom its seat,
thus allowing more steam to escape. I1f far-
ther away, a freer passage will take place and
the valve closes sooner. Since steam users
prefer to regulate this excess of reduction, 1t
is necessary that valve 38 be adjustable in po-
sition, for which purpose I connect 1t to the

Dbarrel 15 by means of a screw connection 41,

as shown. To preserve this adjustment
acainstaccidental disturbance, 1 providea tric-
tion-spring 42 in an annular recess 43 above
valve 10 and held therein with one end in a
hole 44. It has one or more abrupt bends 45,
which bear into notches 46 on the under side
of valve 38, and thus hold this latter in its ad-
justed position against accidental disturbance
or such which the escaping steammightcause.
While the pressure of this spring 42 is sufli-
cient for this purpose, it does not prevent ro-

tation of the valve for the purpose of its ad-

justment. This manipulation may be had
without taking the valve-housing apart, a
pointed implement (nail) being inserted
through one of the outlet-openings 37 (see
dotted lines in Fig. 2) and pushed in the de-
sired direction against one of a number of ribs
47 on the upper side of valve 38. Instead of
havine these locking-notches 46 on the under
side of valve 88 such notches may be on 1its
outside, or the spaces between these ribs 47
may be used in place, or notches may be pro-
vided in the straight part 48 above them, op-
eratine in conjunction with a spring 49, at-
tached in a fixed position inside of the valve-
housing. | |

As shown, valve 38 projects down over the
npper edge of valve 10, so as to close recess
43, thereby protecting the spring therein and
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preventing also entrance of substances caus-
ing accumulation. By having outlets 37 in a

position lower than the upper open end of

barrel 15 the same protection is afforded to
this latter and to spring 16 therein.

Having described my invention, I claim as
new-—

1. In asafety-valve, the combination of a.

valve-housing, a valve-seat formed therein, a
valve fitted to it, a hollow barrel on which it
forms an annular projection midway of the
ends thereof, a spring in this latter whereby
the valve is normally held to its seat, an ad-
ditional or choke valve of larger size adjust-
ably attached to the barrel by means of a
screw connection and provided with notches,
a complementary member or seat for it and a
frictional locking-spring adapted to engage
the notches mentioned to hold the valve in its
acdjusted position. o

2. In a safety-valve, the combination of a
spring-barrel, anannular valve formed around
the outside of the same and projecting from
between the ends thereof, an annular recess
1In the upper part of this valve, a choke-valve
acjustably secured around said spring-barrel
and above the valve first mentioned over which
1t projects so as to close the recess therein, a

friction-spring secured in this latter, notches

on the under side of the choke-valve adapted
to be engaged by this friction-spring, seats
tor the valves, a spring in the barrel men-
tioned to hold the valves in normal position
and a valve-housing which contains all these
parts. |

3. In a safety-valve, the combination of a
spring-barrel, an annular valve formed around
the outside of the same and projecting from
between the ends thereof, a choke-valve ad-
justably secured around this spring-barrel
ancd above the valve first mentioned, ribs 47
on the upper side of this choke-valve, a two-
part valve-housing the lower part of it receiv-
1ng the spring-barrel below the valves there-
on, the upper part receiving the other part of
the spring-barrel, steam-outlet openings in

the upper part of the valve-housing and above |

the choke-valve so that ribs 47 become acces-
sible through these outlets, seats for the
valves 1n the lower part of the valve-housing
and a spring in the barrel to hold this latter
in normal position. | |

4. In a safety-valve, the combination of a
spring - barrel, two annular valves formed
around the outside thereof and projecting

from between the ends of the same. seats for

these valves, a spring in the barrel to hold
the valves normally to their seats, a valve-
housing which contains all these parts, anan-
gle-lever seated in a depression in the valve-
housing, which depression forms its pivotal
support, a flange at the upper end of the
spring-barrel which one end of this lever is
acdapted to engage for the purpose of lifting
the valves and a clip to hold this lever in po-
sition.

5. In a safety-valve, the combination of a

spring - barrel ‘around which the valve is
tormed, a seat for it, a valve-housing in which
this seat is formed and which incloses the
valve, a spring in the spring-barrel, an ad-
Justing-screw adapted to engage the upper
end of this spring to regulate the pressure by
which the same holds the valve to its seat, a
neck formed in the upper part of the valve-
housing in which this screw is seated and the
bore of which neck is enlarged above such
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screw-seat, a lock-nut having two cylindrical

extensions projecting axially from opposite
sides thereof, each adapted to enter the en-
larged part of the neck, one of these exten-
sions being tapped to engage the upper end
of the adjusting-screw, a longitudinal groove
in the side of this latter at such upper end
and an internal projection in the other cylin-
drical extension of the lock-nut and adapted
to engage said groove when this nut is re-
versed. | .

~ Intestimony whereof I hereunto set my sig-
nature 1n the presence of two witnesses.

JAMES POWELL.

Witnesses:

C. SPENGEL,
W. W. Reep.
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