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| I all whom it QY CONCETT:

 subjectof the King of Great Britain, and a resi-

. TO

- Beit known that I, SaAMueL OLsEN BRUNE )

dent of Mine Centre, in the Province of On-

tario and Dominion of Canada, haveinvented

a new and Improved Relief-Valve, of which

the followme' 18 a full, clear, and exact deserip-
- tlon. |

My invention relates to improvements in re-
lief-valves, the rsame being especially adapted

“  for use In connection with- cylinder-engines
~and steam-pipes for the purpose of dlscherg-—

20

ing water of condensation automatically with-

out substantial waste of steam under pressure.
The object of the invention is to produce a

simple, efficient, and reliable device adapted

to be easily and quickly applied, capable of a

quick action when pressure is admitted, so as

to minimize leakage of steam, and susceptlble
of regulation to ad;] ust itself’ to different steam-

~ pressures.

Further objects end edventeges of the in-

vention will appear in the course of the sub-

joined description, and the actual scope there-

of will be defined by the annexed claims.
Reference is to be had to the accompanying

‘drawings, forming a part of this specification,

in which similar characters of reference indi-

~cate corresponding parts in all the figures.
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Figure 1 is an elevation illustrating my.im-'
proved relief-valves applied to the respective
end portions of a steam-cylinder.

Fig. 2 1san

 enlarged view, in side elevation, of the relief-
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- relief - valve.
cross-sections on the planes indicated by the

valve removed from the cyhnder
vertical central section through the improved
Figs. 4 and 5 are horizontal

dotted lines 4 4 and 5 5, respectively, of Fig. 8.
My improved rehef—va,lve contempletes the

-employment of a casing 5, which is cylindrical

in shape and open atits respectwe ends. This

‘casing 1s provided with a transverse partition
or bI’ld ge 6. ‘the same being integral with said

casing, and in this partition is formed a cen-
tral opening or passage 7, the upper extremity
of which 1s flared, so e’s to produce a valve-
seat 8. The open ends of the cylindrical shell
or casing 5 are provided with female threads
adapted to receive the inner threaded ends of

50 the upper and lower heads 9 10. The upper

21,

Fig. 3isa |

| head 9 is provided Wlth an annular flange 11,

which is adapted to be seated against the end
portion of the cylindrical casing 5 when said
head 1s screwed tightly into plece and- this
head is furthermore provided with an axial

opening 12 and a female threaded attaching-

nipple 13, the latter being adapted to receive
a short length of pipe 14 as shown by the
drewmge The lower heed 10 of the valve-
casing is provided with an annular flange 15,
whlch may bear against the end face at the
lower extremity of the cylindrical casing, and
this lower head is provided with an axial boss

or stud 16, in which 1s produced a central

gmde—-pa,ssetre 17 and a plurality of drain-pas-

sages 18, the latter being formed in the cen-
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tral boss 16 at suitable mterve,ls ewund the

ouide-passage 17.

The important feature of my invention con-
sists in the employment ot a double valve, the
same consisting of heads 19 20 and a shenk
The head 19 of the double valve is of less
area than the head 20, and the shank 21 of
said velve passes through and plays in the

| opening 7 of the bridge or partition 6, where-

by the valve-heads 19 90 are dlSposed within

| the chambers of the valve-casing so-as to lie

on opposite sides of said bridge or partition
8. The valve-head 20 of enlerged area lies
in the lower chamber of the cylindrical cas-
ing, and this valve-head is provided with an
annular groove 22, thereby forming the lower
Velve—heed into upper and 10wer_p0rt10ns, as
shown by Fig. 3. The upper portion of the
low-pressure “valve-head 20 is provided with
notches 24, as shown by full lines in Fig. 4,
while the lower portlon of sald annulerly-
orooved valve-head 20 is formed with other

notches 25, (indicated by dotted lines in Fig.

4,) the two sets of notches 24 25 being out of 9o

elmement or registration vertically with each
other.

adapted to fit snugly to the seet 31n l:he bridge
or partition 6 of the cylindrical casing, and
when this valve-head 19 is seated on said
bridge the passage of steam or water through
the rehef-velve 1S eﬂ"ectuelly cut off.

The double valve 1is furthermore provided

The velve—heed 19 at the extreme up- -
per portion of the double valve is provided
with a beveled lower edge 19% forming a face
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wilh a guide-stem 26 which depends cen-
trally from the low-pressure member 20 of
the double valve. Said stem is fitted slidably

1n the guide-passage 17 of the lower head 10,

so as to limit the valve to endwise movement
within the casing, and around this stem is
loosely fitted a coiled spring 27, which acts
agalnst the double valve in a way to raise the
latter, whereby the head 19 of said double
valve 1s lifted above the partition 6. The
shank 21 between the valve-heads of different
area 1s provided with a series. of longitudinal
passages or grooves 28, as shown by FKig. 4,
and on the elevation of the double valve un-
der the action of the spring 27 the grooves 28
form exit-passages through which the water
1s free to pass from the upper chamber 1nto
the lower chamber.

My 1mproved relief-valve may be used in
connection with the cylinders of steam-en-
ogines, or said relief-valve may be applied to
a steam-pipe for the purpose of automatically
discharging the water of condensation from
sald pipe or from the cylinder. In Fig. 1 of
the drawings a portion of a steam-engine cyl-
inder 1s indicated at A, and to the under side
of this cylinder is adapted to be secured one or
more of the relief-valves, although 1n Fig. 1
I have shown valves embodying my invention
applied to the lower portion of the cylinder
at theintakeand exhaust end portionsthereof.
- When the engine 1s at rest and steam is shut
off, the spring 27 becomes effective in raising
the valve to the position shown by Fig. 3
wherein the head 19 is lifted above the bri 1d0'e,
6 for the water of condensation to pass throu O'h
the passage 7 and the passages 28, thus allow-
1Ing the water to escape from the upper cham-
ber into the lower chamber of the valve-cas-
ing. The water lodges upon the lower head
20 of the double valve and escapes through
the ports 24, the annular passage 22, and the
ports 25 of said valve-head 20. This water
1s free to escape from the lower chamber of
the valve-casing through the drain-passages
18. When steam 1s admitted to the cylinder
A, 1t-1s free to pass around the valve-head 19
and through the passages 28 in the shank, so
as to act against the lower member 20 of the
valve; but an increase in the steam-pressure
acts on the head 19, which is exposed directly
to the full pressure, as well as upon the head
20, whereby the valve is quickly forced end-
wise to overcome the tension of the spring 27
and cause the valve-head 19 to occupy the seat
8, thus cutting off the continued escape of
steam through the relief-valve. The valve is

kept 1n its closed position by the pressure of
steam 1n the working cylinder of the engine;
but when the steam is cut off for the purpose
of stopping the engine the spring 27 again
becomes effective in moving the valve to 1its
opened position, thus providing means for the
escape of the water of condensation.
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The lower head 10-0f the relief-valve cas- 65

ing is screwed adjustably to the member or
cylinder 5, and this lower head forms a sup-
port or bearing for the spring 27, wherebhy
the tension of the spring may be regulated by
adjusting the head 10 in a way to make the

' valve respond to different pressures in the

working chamber of the engine-cylinder.

My 1mproved valve possesses many practi-
cal advantages because it is simple and cheap
of construction, employs a single spring, and
1s readily attached to a cylinder or a steam-
pipe. The employment of the double valve
having heads of different areaisadvantageous
in that the sensitiveness of the valve to steam-
pressure is increased, the lower head 20 re-
sponding to comparatively low pressure of
steam which isinitially admitted to the engine-
cylinder, whereas the valve-head 19 1s exposed
to the direct full pressure of the steam. The
improved valve may be attached to the cyl-
inder In a way to be accessible at all times,
thus allowing convenient inspection and re-
pairs.
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Having thus descrlbed my invention, Iclaim

asnew and desire tosecure by Letters Patent—

1. A relief-valve comprising a casing hav-
ing a partition, a valve-stem slidably fitted in
the partition, Valve-heads of different area on
the stem and on opposite sides of the parti-
tion, one of said heads being solid and the
other head having dmin—ports, and a spring
impelling the valve-stem to holed the solid
valve-head off its seat.

2. A relief-valve comprising a casing hav-
ing a partition, and an opening for the drain-
age of water,aslidable valve-stem having two
heads, one of which is solid and the other has
drain-ports, and a spring acting to normally
unseat the solid valve-head.

3. A relief-valve comprising a casing hav-
ing a partition, a slidable double valve having
heads of different area connected by an inter-
mediate shank, one of said valve-heads being
provided with a groove and with disalined
ports, and a spring for moving said valve in
one direction.

4, A relief-valve comprlsmcr a casing hav-
ing a bridge or partition, a double VELIVG hav-
ing heads of different diameter connected by
an intermediate grooved shank, a stem de-
pending from said valve, and a spring acting
agalnst the valve, said casing being provided
with a head which has drain-ports and i1s at-
tached adjustably to a shell of the casing for
regulating the tension of the spring.

Intestimony whereof I have signed my name

| to this specificationin the presence of two sub-

scribing witnesses.
SAMUEL OLSEN BRUNE

- Witnesses:

CHAS. J. HoLLANDS,
D. J. KEATING.
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