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- To all whom tt may CONCErTL:

~ bany, in the county of Albany and State of

IO

Be it known that I, James H. BLESSING a

citizen of the United States, residing at Al-

New York, have 1nvented certain new and use-
ful Improvements in Steam-Traps; and I do
hereby declare the following to be a full, clear.,

and exact description of the 1nvent10n, sueh_
as will enable others skilled in the art to which

it appertains to make and use the same.

My invention relates to steam-traps of the

non-return order in which the condensation

- .of the steam delivered from a system to the
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trapis not returned toa steam-generator. De-

vices of this character are ﬁ'enerally provided

with means for operating a valve connected
with a discharge-pipe, whereby the valve may
be opened automatically and the water dis-

charged from a retaining-bucket through such
dlsehal ge-pipe. The means commonly used |
for aeeomphehlncr this purpose consists of a
valve attached .to a valve-stem secured to a

bucket and adapted to bear against a valve-

seat, so that the condensed steam which flows

into the outer casing of the trap and under
and around the reta,lnlnﬂ-bucket raises the
bucket and brings the Valve onto its seat, and
thereby closes the opening 1n' said Va,lve and

as the casing and bucket become filled w1th'

water the bucket descends of its own weight,
and thereby releases the valve from its seat

~ and permits the water to escape through said
- valve. If the opening of the valve opemted
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directly by the bucket is used as a discharge-

outlet and is made of suitable dimensions for

- such purpose, the bucket will under ordinary

conditions be able to descend by the force of

-~ gravity and release the valve from its seat and

40

50

open the outlet-valve; but such is not the case
when the trap is used under a high pressure of

-steam, such as from one hundred and fifty to

two hundred pounds. In such cases the pres-

sure within the casing holds said valve so se-

curely on its seetinbonsequence of the ex-

tended area of the valve that the bucket is
unable to descend by the force of gravity

against the resistance of such pressure and

1s therefore unable to release the valve from

its seat and permit: the. surplus water to

discharge through said valve at the proper |

tn:n_e, If the area of the valve and .valve-.
seat be reduced to such an extent that the

bucket will by its own weight release the

valve from its seat, the opening of the valve

-must necessarily be so small as to be 1 Inoper- 55

ative as an outlet for the surplus water in the

_bucket It has therefore been found neces-
sary 1n using devices of - this character under

such high pressure to supplement the weight
of the. bucket with auxiliary mechanism ada,pt- 60
ed to operate a valve. of sufficient dimensions
connected with a discharge-pipe. Means for:

~accomplishing this result are shown and

claimed in Letters Patent No. 578,310, granted
to me the 9th day of March, 1897. In such 65

“construction the weight of the bucket is aug-
merited by means of a lever which operates a.

valve connected with the outlet- pipe of the
trap; but the possibilities of increasing the ef-

fectiveness of the gravity of the bucket 1n this '70;. |

manneér are limited, because in order to obtain

‘sufficient leverage to enable the bucket to re- -
‘lease from: its seat the valve operated thereby
‘the outer end of such lever must necessarily.

move to a con31derable extent, and difficulties 75
sometimes arise in using such construction un-
der a high pressure of steam. When a valve -
of suitable dimensions 1s used in connection -
with a discharge-pipe in traps of this charac- -
ter under a high pressure, it has been found 8o
that the surplus water when forced through

-said valve strikes with such force upon the .
‘valve-seat as to wear away the surface irreg-
‘ularly and produce corrugations and uneven

surfaces, which destroy the eﬁeleney of the 85

valve.

My invention has for its object, ﬁrst to pro-
vlde means adapted to automa,tlcelly open a
valve of suitable area connected with a dis-
charge-pipe when used under high pressure, 9o
and, second to provide means for protecting
the seet of said valve from the effect of the
water passing through the opening of the
valve under great pressure. These objects I

accomplish by the use in connection:witha 95

discharge-pipe extending into a bucket of a
steam-actuated valve of enla,ra'ed area, having. -
a valve-seat provided with a dlseharwe—aper--

ture and an outlet connected therewith smaller
than the valve-opening. By such means the 100
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valve-seat is made sufficiently large to enable
the water to pass freely through the same,
and the wire-drawing effect produced by the
water as it passes through under great pres-
sure is sustained by the contracted outlet in-
stead of by the valve-seat. | |
In the accompanying drawing the outer

casing of the trap consists of a shell 1, having

a top 2 bolted thereto. - Aninlet-pipe 6 1s con-
nected to a receiving-chamber 3 on the top of
the casing, which chamber is provided with a
port-hole 4, leading into the outer casing.
Within the outer casing is arranged a bucket
3. to the lower portion of which is secured the
lower end of a valve-stem 9. This valve-stem
is preferably provided at its upper and lower
ends with laterally-extending flanges, which
bear against the inner surface of a pipe 1l,
secured to the top of sald casing, and guide
the vertical movement ot said valve-stem. At-
tached to the upper end of said valve-stem 1s
a flat-faced valve 13, which on its under por-
tion is provided with an inclined socket, by
means of which the valve is pivoted on the

pointed upper end of the valve-stem, to which

said valve is loosely secured by means of a

pin, so as to enable the valve tohave a limited
" rocking movement on its bearing on sald stem,
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and thereby enable the face of the valve to
bear evenly against the flat face of a valve-
seat 16, which preferably consists of a circu-
lar plug provided with a threaded outer edge
and detachably secured thereby to a horizon-

~ tal partition formed at the bottom ot a steam-
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chamber 15. The valve-seat 16 is provided
with a port-hole 16*, extending through said
valve-seat and leading into the steam-cham-
ber 15. The upper end of this steam-cham-
ber is provided with a hand-hole having a
threaded plue 14, which may be removed
when desired, so as to enable the valve-seat
16 and valve 13 to be removed and replaced.
A port-hole 15*extends from the steam-cham-
ber 15 into a steam-cylinder 18, within which
cyvlinder is arranged a piston 17, secured to a
rod 19, which rod on its lower end is provided
with a valve 20, having a smaller area than
the piston 17 and adapted to bear against a
valve-seat 21, which valve-seat is preferably
formed on avalve-bushing 22, having a thread-
ed outer surface engaging a correspondingly-
threaded surface formed on the valve-head con-
nected with the top 2 of the trap. Thevalve-
seat is provided with a central discharge-aper-
ture, and the upper portion of said bushing 1s
provided with a diaphragm having an outlet
29% smaller than the opening of the valve-seat.
The top of the cylinder 18 is provided with a cap
which may be detached, so that the piston 17,
the valve-bushing 22, the valve 20, and the
inner wall of the chamber 18 may be removed
and replaced when desired. The opening 17*
in the lower portion of the steam-cylinder 18
is made slightly larger than the diameter of
the piston-rod 19, passing therethrough, so

ton.
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that an air - chamber may be formed in the
lower portion of said cylinder and permit the
air to escape gradually, and thereby resist a
too-sudden downward movement of the pis-
The piston 17 is supported upon a spiral
spring 23, which rests upon an annular shelf
29, formed on the lower portion of the valve-
head connected with the top 2 of the trap. A
discharge-pipe 12 is also secured to the valve-
head, and its lower end extends down into the
lower portion of the bucket 8. The cap of the
steam-cylinder 18 is provided with a threaded
stem having a handle 24 on its upper end and
adapted at its lower end to bear against the
upper end of the piston 17 and move the pis-
ton-rod downward, so as to remove the valve
00 from its seat and make a continuous open
passage - way from the discharge - pipe 12
through the outlet 22*, formed in the bushing
22. and the outlet-pipe 25.

When thisdevice is in use, the condensation
from the steam delivered from a system en-
ters through the inlet-pipe 6 into the receiv-
ing-chamber 3, from which it passes by means
of the port 4 into the space between the wall
of the bucket 8 and the inner wall of the shell
1. When a sufficient quantity of water has
entered the casing, the bucket 8 is raised there-
by until the valve 13 is brought into contact
with the valve-seat 16. This valve being piv-
oted upon the upper end of the valve-stem 9
is enabled to conform to the under surtface of
the valve-seat 16 and lie evenly thereon. The
water as it continues to flow into the outer
casing eventually fills the space between the
inner wall of the shell and the bucket and
overflows into the bucket, which eventually
becomes filled with water. When the pres-
sure of water within and without the bucket
becomes equalized, the bucket descends of its
own weight, carrying with it the valve-stem
9 and the valve 18, secured thereto. The
steam which has entered the trap with the wa-
ter and which remains on the upper surface
thereof then enters the upper end of the pipe
11 through the steam -ports 11" and passes
through the aperture 16" in the valve-seat 16
into the steam-chamber 15 and from thence
through the steam-port 15" into the cylinder
18, where it presses the piston 17 downward
until the valve 20 is removed from the valve-
seat 21. As the piston 17 descends _its down-
ward movement is retarded somewhat by the
air in the lower portion of said cylinder be-
low the piston, which forms a cushion for the
piston and enables the air to escape gradually
through the aperture 17%, formed in the lower
end of thecylinder 18 and made slightly larger
than the diameter of the valve-stem 19. When
the valve 20 is removed from its seat, the pres-
sure within the trap forces the water from
the bucket 8, out through the discharge-pipe
192, past the valve 20, and through the con-
tracted outlet 22* to the outlet-pipe 25, from
which it is delivered into the atmosphere, a
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Or other receptacle. ‘This overflow of
: has become sufficiently empty to rise
d bring the valve 13 in contact with its

4 f?" fﬂ er 18. Whenthishastaken place, the
evithinthe upper portion of the cylinder
18 condenses and after passing by the piston 17
drips down and out of the lower end of the cyl-

o Inder 18.

pressure on the upper surface of the piston

- thereby removed, the pressure within the cas-
1ng is exerted ontheunder surface of the valve

5 20 and lifts thevalve gradually toward itsseat
21; butasthevalve comes in close proximity to
1ts seat and the area of the space between the
valve and its seat becomes less than the area
~of the outlet 22" the steam in the chamber
o between the valve and said diaphragm escapes

and relieves the upper surface of the valve 20

from any opposing pressure, and the valve
then closes quickly onto its seat and stops the

discharge of water from the trap. By means

5 of such construction the valve-opening may
be made of the same diameter as the outlet or
discharge pipe and permit a free and uninter-
rupted flow of water through the outlet-valve,

‘and the water discharged from the trap as it

o passes under high pressure through the dis-
charge-pipe 12 is retarded by the contracted
outlet 22* and consequently the valve-seat is

relieved from the strain and wire-drawing ef-

- Tect which is exerted on the edge of the out-
5 let 22*. As the water continues to flow into
the outer casing it again fills the chamber or
space between the casing and bucket and over-
flow into the bucket, which again descends, re-
moving the valve 13 from its seat and permit-

o ting steam to pass into the cylinder 18, as be-
fore, to depress the valve 20 and again permit
the water from the bucket to be discharged
into the atmosphere.

5 through the trap continuously, and this is ac-
- complished by screwing down the threaded

stem at the upper end of the steam-cylinder |

- 18 by means of the handle 24, which releases

the1 valve 20 from 1ﬁs seat a,nd e_,na,bles the

751,250
-from the bucket continues until the

rand shut off the supply of steam from-

When the steam has been shut off
from the upper end of the cylinder 18 and the |

It 1s sometimes desir-
‘able to permit the steam and water to flow-

steam and water to pass freely and continu-
ously through the discharge-pipe 12 and the
valve connected therewith as long as desired.

g
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- 1 do not desire to be limited to the specific -
mechanism shown and described herein for

‘accomplishing . the objects of my invention.
‘Othér means having similar capabilities in re-

spect to their G'eneral construction and mode

‘of operation may be substituted therefor with-

out departing from my invention.

a steam-cylinder, a piston with said cylinder
mounted upon a rod smaller in diameter than
the opening forsaid rod in the eylinder, a valve

‘mounted on said rod, a valve-seat cooperating

with said valve, and a discharge-pipe connect-

ed with said valve substantlally as shown and

described.
9. The combination with an outer casing, of

a bucket, a discharge-pipe extending into said "
bucket, a steam—actua,tedf valve connected with

55

What I claim as new, and desire to secure 6o
by Letters Patent, is— -

1. The combmatlon with an outer casing, of

said discharge-pipe, a valve-seat having a dis-

with smaller than the aperture of the valve-
seat, substantially as shown and deseribed.

3. The combination with an outer casing, of

a bucket, a discharge-pipe extending into said
bucket, a steam-cylinder, a piston mounted

upon a rod within said cylinder, a valve op-
‘erated by said piston, a valve-seat having a dis-

charge-aperture,andan outlet connected there-
with smaller than the aperture of the valve-
seat, substantially as shown and described.
4. The combination with an outer casing, of
a bucket, a discharge-pipe extending into said

charge-aperture,and an outlet connected there- -

75

bucket, a steam-actuated valve connected with '

sald discharge-pipe, and a valve-bushing pro-
vided with a valve-seat having. a discharge-
aperture, and an outlet smaller than the aper-

90

ture of the Valve-seat substantially as shown |

“and described.

In testimony whereof T affix my swnature in .

-presence of two witnesses.

“JAMES H. BLESSING.
Witnesses: | | |
- BorpEN H. MiLts,

RoBerT W. HARDIE.
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