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~ being had totheaccompanying drawin os, form-
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~ opening adirect passage from the valve cham- |
ber for the escape of the excess of pressure, | upper head of the auxlhaw piston is enough
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~ other pressure»generator

To all whom it may concern :

Tlg 2, a plan, and Fig. 3 a cross-section on

‘the parts when the valve is open or blowing.

the vdlve chamberto open aportand closean ex-

valve-chamber to close the direct passage.

- somewhat le::s than that of the head at;
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‘Be it known that I, JosErH E. CRIsP, a
citizen of the United bt&teb, resident at Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts have invented certain Improve-
ments in S:szet -Yalves, of which the following
is a full, clear a,nd exact description, reference

ing nart of this specification, in explmnmﬂ' 1ts
nature, In which—
Figure 1 is a vertical section of the valve;

the lme x x of Hig. 1. Fw‘ 4 is a vertical sec-.
tion of 'the valve, represeutmg the position of

Kig. o 1s an elevation of the main piston. Tig.

| B, the plston rod b2 and the weight 4% which

1s carried by the pIStOH rod, and is secured
thereon in any desirable way

A passage, b* extends from the valve-cham-
ber « through the main piston to the small an-
nular ch.:unber b°> between the two heads of
the auxiliary piston B. The part b® of the pis-

reduced in size to provide an annular cha,nuel
0%, between 1t and the wall of the hole b below
the lower head of the piston, and which, when
the piston is lifted, as hereinafter explamed
permits the steam to pass through the passage
b* into the chamber ¢ below the piston-head a?,
also connects the auxiliary piston B with the
valve-disk ¢®, which, with the seat ¢’, controls

6 is an elevation of an auxiliary piston and its

the ethbt p&bsaﬂe ¢’ extending iwm the

ton-rod, or “spindle,” as I prefer to nameit, is
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attachments, with-the exception of the weight | chamber ¢ downwardly through the projection

or loadl.

This invention relates to a safety valve in
which a weighted auxiliary pistonorslide-valve
controlsthe operationofthemain pistonorvalve
by being actuated by the excess of pressure in

haust, whereby the pressure in the valve-cham-
ber is allowed to enter a chamber below or at
one end of the main piston and lift it, thereby

and by the diminution of pressarein the valve-

chamber to the required pressure, or a pressure
slightly below the required pressure, to close
the port and open the exhaust, whereby the
pressure 1n the side chamber below or at one
end of the piston is allowed to escape and the
main piston is moved by the pressure in the

In the drawings, A represents the valve-
casing; o, the valve-chamber; a’, the passage
by which 1t is connected with the boiler or
a?, the direct escape
port or passage from the Valve chamber; a’,
the main piston, which has two heads, a* aﬁ, of
unequal -area, the area of the head a5 being
a’, &
prq]ectmn from the head a*; a7, a poruon "of
the val re- :asing buno mdm g the part a® of the
main pist.n.

The r‘jf .0 piston a3 has a hole b and a cham-

a® of the main piston.

The auxiliary piston and its connectmn are
fitted very loosely'in the hole b and chamber

hole and chambel may be nickel-plated, if de-
sired. This or snnﬂar provision should be
made to reduce the amount of friction between
the parts to a minimum, also to prevent the
possibility of corrosion.

1t will be observed, also that the area of the

oreater than that of the lower head to allow
the ordinary pressure to lift the piston and

ordinary pressure to lift the piston and ‘its
load until the pressure in the chamber ¢ ex-
ceeds the required pressure; also, that by pro-
Pportioning the area of the two heads so that

greater a very light load only is necessary to
keep it seated .:1,1: ordinary working pressure,
while 1f the area be conmdemb]ly larger: a

not only opens the passage to the chamber e,
but also closes the exhaust, and that the ex-

ward movement of the main piston to open the
valve for the escape of pressure as the auxili-

b, and they, together with the wall of the said

‘heavier load is needed; also, that the move-
ment of the auxiliary. piston B and itsload by
the excess of pressure in the valve-chamber

haust-passage remains closed during the up-
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piston-rod, but that the difference in area isnot :
sufficient when the piston isloaded to allow the

that of the upper head shall be a trifle the .

.....

i ary piston moves with.it, and that while the roo
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valve 1s blowing and after the pressure has ]

been reduced sutﬁelently the auxiliary piston
B falls and closes the passage b* and opens
the exhaust, and that then the pressure on the
lower piston-head causes the main and auxil-
1ary pistons to move downwardly to their origi-
nal position.

As the head a* of the main piston 1s greater
1n area than the head a®, 1t follows that upon

the opening of the exhaust and the closing of
the passage between the chambers a and ¢

the main piston will be returned to its origi-
nal position by direct pressure from within
the valve-chamber acting upon the head hav-

ing the increased area with somewhat greater t

power than it acts upon the other head.
A drip-passage, ¢, extends from the bottom
of the chamber ' downwardly through the pro-

jecting portion «®° of the main piston to the

passage ¢°.

In order that the steam tnay pass freely into |

the chamber ¢, I groove the under side of the
piston radially from the annular channel §°.
The amount of pressure required to lift the
weight b° is varied by increasing or decreasing
the weight or by varying the size of the cham-

- ber ° or the area of the heads of the anxiliary
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piston.

In lienof a dead weight aspring or weighted
lever may be employed. Any suitable pack-
ing may be used for packing the joints be-
tween the piston-heads and the valve-casing,
and I represent in the drawings a metailic
packing, d, consisting of the ring d’, of sheet
or other metal, shaped to fit the bore of the
cylinder or valve-chamber, and having a
flange, d?, by which, with the ald of the nut &,
1t'1s fabtened to the piston-head.

‘The interior of the ring is cup-shaped, and

pressure upon 1t extends 1t against the wmll of

the cylinder. The piston-head @® has wings
a8, which give it a bearing against the valve-
chamber or cylinder when the piston-head has

~ been lifted to-open the escape-port.

5o
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Generally the piston lifts until 1t contacts

‘with the bunter e on the lower side of the top
~diaphragm or plate, B, of the valve-casing, and

the casing is enlarged at its upper end above
the piston-head in order to provide for the es-
cape-passage a’.

The weight §° should exactly balance the
maximum pressure described, and any excess
of that pressure will immediately lift the aux-
iliary piston-weight and spindle, thereby en-
abling the pressure to pass into the chamber
below the main piston.

Any packing of a suitable nature may be

used about the heads of the auxiliary piston

B, and I have shown grooves or recesses f ex-
tendmg around the piston-rod and spindle for

- providing what is known as ¢ air-packing.”

6

Of course the passage into the chamber ¢ is
not opened untll the piston B has lifted the

spindle sufn
the port 67 in hne with the lower end of the

passage b=

i

B85, T4

the slide-valve or auxiliary piston in relation

to the main piston deseribed ; but it may be lo-
caled outside the wvalve-chamber «, and be
adapted to operate the main piston substan-
t1ally as herein described, in which case the
passage 0% instead of passing through the
main piston, would pass from the valve-cham-
ber into a chamber corresponding to the cham-
ber 0°, located outside the casing A, and con-
taining the auxiliary piston and devices for

operating the exhaust, and upon the npward

movement of the auxiliary piston a passage
would be opened into the cha,mber ¢ 1n the
main valve. |
The operation of the valve 1s as follows:
The piston-rod §? is loaded by a weight which
determines the amount of pressure in the
valve-chamberrequired to lift the auxiliary pis-
ton B, and the excess of pressurein the cham-
ber b° over the balancing-point causes the aux-

iliary piston and welght to Itft sufficiently to

conunect the passage 06* with the port 07 and
to close the exhaust-passage, thereby allow-
ing the pressurein the valve-chamber a to pass
into the chamber ¢ below the piston-head a

and to force the main piston upwardly suffi-

ciently to allow the escape of pressure di-
rectly from the main chamber of the valve
around the upper head, «°, through the direct
passage or port a’. Upou the reductwn of
the pressure in the chamber J° the auxiliary
piston auntomatically returns, closing the pas-
sage b* and opening the exhaust ¢/, whereby

the steam in the chamber ¢1s allowed to escape

°
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and the piston is returned to its original po-

sition by the pressure within the main valve-

chamber, as hereinbefore indicated.

The area of the inlet ¢ should be somewhat -

smaller than that of the escape-pdssage a2, in

order that the pressure in the valve-chamber
when the valve is blowing may be lower than

in the boiler.
Having thus fully described my invention, 1

claim fmd desire to secure by Letters Patent

of the United States—

1. In a safefy-valve, an auxiliary double-
headed piston, the auxiliary valve-chamber 5°,
and the passage 0% connecting the main valve-
chamber with the auxiliary valve-chamber, in
combination with the double-headed main pis-
ton «°, the said valve-chamber a, and the pas-
sage cs, connecting the valve-chamber a be-
tweeu the heads of the main piston with the
boiler, all adapted to operate substantially as
described.

2. In a safety-valve, the combination of the
valve-chamber «, a double headed piston, one
head of which is of greater area than the other,
and the passage «', connecting the valve.-
chamber between the two heads of the pistons
directly with the boiler, substantmlly as ‘and
for the purposes descr}]

3. In a sqfety—val 7e, the combmatwn of the

chamber @, the piston «°, baving the piston-

heads «* w} the passage ', connecting the
chamber between the plston-heads directly

L do not conﬁne myself to the location of | with the boiler, the-auxiliary weighted piston

")y |

ITO
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| B, the passage b*, the port b7, the chamber ¢, |

exhaust ¢/, and its valves; substantially as and

for the purposes described.

4. In a steam safety-valve, a weighted aux-

1liary piston adapted, upon the excess of press-

ure in the valve-chamber, to open the port
connecting the valve-chamber a with a cham-

- ber below the main piston, and to close the

IO

exhaust-passage to the chamber below the
head, and upon the reduction of the pressure
- to close the port and open the exhaust, sub-

- stantially as and for the purposes described.

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

- welghted auxiliary piston for opening the port

15

counnecting the valve-chamber with the cham-

- ber below the main piston, and for closing the

exhaust-passage, and upon the reduction of
the pressure to close the port and open the

- exhaust, with the chambers ¢ and ¢ and the

20

main piston a® all arranged in relation to each
other to operate substantially as described.
6. In a safety-valve, a valve-chamber hav-

- Ing the steam-induction way a’ and the steam-
. eduction way &% arranged in relation to the

piston a® as described, and the piston a3, hav-

1ng two heads of unequal area, controlled as

to 1ts Opélﬁ'&ﬁOﬁ 1n Opeﬂlj_in g and closing the
eduction-way a? by an auxiliary deuble-headed

piston operating a slide-valve and exhaust
and the pressure within the valve-chamber ¢
between the two piston-heads, whereby an ex-

cess of pressure iir the valve-chamber is em-
ployed in lifting the piston, and the direct

pressure 1n the valve-chamber after the re-

duction of pressur

¢ therein is employed in

closing the valve, substantially as and for the

purposes described. - |

7. The combination, in a safety-valve, of a
valve-chamber, a, having the inlet ¢/ and out-
let a® with a double-headed piston, arranged
In relation to the inlet as described, and pro-
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vided with the passage b%, the chamber ¢ be-

low the lower head of the piston, and an aux-
iliary piston controlling a slide-valve in a
passage between the two chambers @ and e,
substantially as and for the purposes de-
scribed.

J. E. CRISP.

- Witnesses :
F. F. RAYMOND, 2d,
A, J. OETTINGER.
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