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UNITED STATES

PaTENT OFFICE,

WILLIAM T: POWERS, OF SYRACUSE, NEW YORK.

STEAM-TRAP.

SPECIFICATION formiilg‘ part of Letters Patent No. 713,148, dated Nove.mbef 11, 1902.
- ~ Application filed April 7, 1902, Serial No. 101,714, (No model.) |

To all whom it may concerw:

Be it known that I, WiLLiAM T. POWERS, &
citizen of the United States, residing at Syra-
cuse, in the county of Onondaga and State of
New York, have invented certain new and
useful Improvements in Automatic Steam-
Traps; and I do hereby declare the following

“to be a full, clear, and exact description of the
invention, such as will enable others skilled

in the art to which it appertains to make and

" use the same.
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of use. -

My invention relates to steam-traps for au-
tomatically and periodically discharging the
water of condensation which acecumulatesin
all apparatus employed in the production of
steam for the generation of power or for heat-
ing purposes. - It is quite important in this

class of deviees that the intermittent action |
of the discharge-valve shall be positive at

periodic intervals, so as to freely discharge

and then positively and promptly close after
the discharge, thereby preventing undue loss

of steam and excessive wear upon the valve.
To secure the best results, it is quite as 1m- |

portant to prevent all leakage of water when
the valve is closed through the journal there-
of which will lower the water or flotation line

ortend to fillthe bucket-float throughitstubu-

lararm,and thussink it prematurely and open

the valve without the power of automatic res- |-
toration. This I accomplish by the means
about to be described, an important element

of which is the placing of the discharge-valve
and its journal of communication. entirely
above the low-water or flotation line, so that

noleakage can occur around the said journal-.

bearing to lower the minimum water-level or
destroy the buoyancy of the bucket-float in
any way when the device is temporarily out

In the accompanying drawings, forming a
part of this specification, Figure 118 a verti-

cal longitudinal section of the trap, taken on.

line 1 1 of Fig. 2. Fig. 2 is a horizontal sec-
tion taken on line 2 2 of Fig. 3. TFig. 318 a

vertical transverse section -takén on line 8 8
Fig. 4 is a side elevatlon, left-end

of Fig. 2.

broken away, valve-chamber open. Fig. 518

so anenlarged sectional view showing the valve-

chamber open, the valve-casing, valve, and |

| mechanism for operating the latter.

limit of its mpward movement.
istherefore practicallysubmerged atall times,

i one def]

Therim
of the rotary sleeve, as also in Fig. 3, with
the connected parts are not in section. |

My improved trap consistsof atank formed,
preferably, of two flanged castings a b, se-
cured together at the flanges ¢ ¢ by bolts and
nuts in the nsual manner, so as to be water
and steam tight, the principal cavity being in
the upper casting .

d is the inlet for water of condensation,and

e is the outlet for the discharged water.

Within the casting « is located a cross-par-
tition f, which extends some distance below
the low-water line w 7w, and the space thus
cutoff isin communication with avalve-cham-
ber g, closed by the removable head /, se-
cured by detachable bolts or other suitable
means. The discharge-pipe ¢ forms the out-
Jet from this chamber. There is also a eross-
plate or shield ¢ at the other extremity of the
tank directly in front of inlet-pipe d to de-
ect the incoming water each way, so that it

‘may not interfere with the free operation ol

the bucket-float about to be deseribed.
‘Within the tank is the bucket-float 2, closed

except for an inlet-tube j and an outlet-pipe

or hollow arm %. The inlet-tube 7 is of such

|2 height that when the bucket reaches the

‘limit of its downward movement a low-water

level w w will be maintained ataheight suf-

cient to keep the bucket submerged at the
The bucket

with a constant buoyancy when empty, and
oscillates in its position between two limits,
_ ned by the low-water level w w and
the other by a high-water level near the top

‘of the tank, each determined by the position

of the mouth of the tubej at its lowest and

‘highest points, respectively. The two POSi-
1 tions of the bucket are shown in Fig. 1, that
|-in full lines being the lowermost and that in
‘dotted lines the uppermost position.
‘not stationary except at these two points, the
range of oscillation being sufiicient to fully

It 1s

open and fully close the discharge - valve,

‘which is operated by the antomatic action of
said bucket-float, as hereinafter described.
The . tubular arm % is rigidly attached to
bucket 7 and forms both a lever-arm for op-
erating the discharge-valve and a discharge- |
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pipe for conveying the water from
of the bucket through the valve I
out at the discharge-pipe e. Said arm J: ter-
minates near the bottom of the bucket-float
in order to cause the expulsion of the water
therefrom to the lowermost desired limit.
The upper end of arm ; extends up behind
partition f to near the top of the cavity and

quiteabovethe water-line 1w w, where it forms r

an elbow, which is detachably connected, by
means of rod m and lugs n, to a rotary sleeve

[, journaled within the partition separating |

the water-cavity of the tank from the valve.
chamber g by means of the bushingo. Water
can be freely discharged from said buecket
into said valve-chamber by pressure in the
tank through arm & and sleeve  and thence
out of the trap when the valve is open, but
finds no exit when the valve is elosed.

On theouterend of sleeve/ within the valve-
chamber, spaced from the sleeve, so as to per-
mit the free passage of water, 1s a lug p. It
18 secured to the sleeve, and the lattor is de-
tachably held to arm % by the confining-rod
m, centrally sapported within sleeve ] by said
Iug, which latter has a lever-like slotted pro-
jection with rocker-planes or knife-edges on
top for sustaining and lifting the valve-stem
q. Directly beneath said projection is the
valve-case r of cylindrical form, placed up-
right at the mouth of discharge-way u. The
valve-seat ¢ is at the bottom of this ¢ylin-
drical case, and within the latteris the rotary
valve y, provided with spiral wings and
guides, and to the valve is adjustably secured
the upright valve-stem ¢, screw-threaded into
the valve for adjustment purposes and pro-
vided with lock-nut 7 for fixing the adjust-
ment. Said adjustment may, however, be
provided for in any other equivalent way.
An expanded head S sustains the stem and
valverotarily upon the rocker-surfacedslotted
supports. Asshown in Figs. 2, 5, the slotted
projection of lug p for greater security sur-
rounds the valve-stem on the side farthest
removed from the fulerum-rod m.

An outlet 9, with screw-closing plug 6, is
provided to permit of the blowing outof any
sediment which may have accumulated in the
bottom of the trap. Serew-plugs 10 11 afford
access to the valve and to the cotter-pin con-
fining the rod m, respectively.

Operation: Water of condensation enter-
Ing through inlet-pipe d accumulates in the
tank, enough having been originally placed
therein at starting to form a water seal, rais-
ing the bucket by flotation to the position
shown in dotted lines in Fig. 1, 1n which posi-
tion the valve isentirely closed. The bucket
remains in this position until by further ac-
cumulation the water pours into the bucket
through the open tube . The bucket soon
begins to sink and going down suddenly fills

and operates by its weight the short lever. |

65 arm of lug p by means of the long lever-arm

ft, lifting the valve v from its seat. An out-

|

J
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the interior | let being thus formed the pressure in the tank
when open | forces the water therein up through tubular

arm k, sleeve [, valve-chamber ¢, and valve-
case 7 to the atmosphere or to a suitable re-
ceiver through exit-pipe e, rotating the valve
Y, by the way, by means of spiral wings there-
on, giving it a twisting seat when it reseats
itself. The water in the tank falls until it
reaches the water-line v w and no farther ;
but the water in the bucket continues to flow
out under pressure until the bucket is so far

7¢C

75

emptied that its buoyancy is restored suffi-

clently to operate thesleeve land lug p,when

1t rises to the high-level position, permitting

the valve i to close and firmly seat itself,
where it remains seated until the operation is
repeated. The weight of the bucket is made
sufficient to positively raise the valve off from
1ts seat under the pressure in the tank, while
its capacity is such that it has sufficient buoy-
ancy to relieve and close the valve before it
becomes entirely emptied and steam passes
to the valve-chamber. The position of the
bucket-float and the high location of the ro-
tary sleeve give the tubular arm % a long lev-

erage relatively to the short arm of lug » on-

sleeve /, making it possible to open with a
bucket of moderate weight a valve of con-

siderable area against a corresponding high
pressure.
~ The object of the partition 7 is to form a
water seal,which isolates the inflow from that
portion of the tank which communicates with

| the chamber ¢ through bush ¢, thus prevent-

ing steam from escaping into the valve-cham-
ber around the bush-bearing.

T'heplacing of the passage between the tank
and valve-chamber above water-line u w is
most important as providing against the low-

: ering of the water-level by leakage around

the bush-bearing and thence into the bucket
from the valve-chamber when the valve is
closed. This would be liable to occur if the
bearing were placed lower than said water-

‘line, so that when the trap stood out of serviee

for a time the bucket might fill sufficiently to
sink and open the valve, with no means for
closing the valve again, and when the trap
was again called into service a large amount
of steam would escape through the opened
valve until there should be an accumulation
of the water of condensation sufficient to float
the bucket and automatically restore the
valve to the closed position, which would be
a wastetul operation.

The specified mode of engaging the sleeve
l and lug p with the valve-stem is such that
the valve readily responds to the lifting force,
while free to rotate under the outgoing cur-
rent. When the lifting force is removed, the
pressure of the outflowing stream eloses the
valve firmlywhile in the act of rotation, thus
giving it a clean and fresh seat by torsional
contact.

Lhe mode of detachably connecting arm %
with sleeve [ by lugs » and removable rod
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enables the mechanism in the valve-chamber
to be removed and rearranged at any time
without disturbing the mechanism inthe tank.

I claim and desire to secure by Letters Pat-
ent— | |

1. In an automatic steam-trap, a tank, an
oscillatory bucket-float therein forming the
only outlet from said tank, a pipe-inlet to said
bucket, the height of which governs the level
of the water in the tank, a hollow lever-arm

" gecured to said bueket-float, journaled in said
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tank-wall at a point above the low-water le vel
by means of a rotary tube or sleeve, & dis-
charge-outlet beyond said sleeve, having a

valveseated therein, and a short lever-arm be-

tween said rotary sleeve and said valve, where-
by the latter is lifted to open the discharge-
outlet upon the descent of the bucket-float,
and closed upon the rising of said float, sub-
stantially as specified.

2. In an automatie steam-trap, a tank, a
valve-chamber separate therefrom, an oscil-

latory buecket-float in said tank, closed at top
except for an inlet-pipe, the height of which
coverns the level of the water in the tank, a
hollow lever-arm secured to said bucket-float,

forming the only outlet from the bucket and

tank, a passage from said hollow arm through

the wall of the tank into the valve-chamber

at a point above low-water level, a.discharge-
valve in said valve-chamber, and means be-

tween said hollow arm and said valve to open

the valve when the bucket falls and close the
same when it rises, substantially as specified.

3. In an automatic steam-trap, a tank, a
valve-chamber separate therefrom, a rising-
and-falling bucket-float in said tank having
a pipe-inlet at top, the height of which deter-
mines the water-level in the tank, a hollow
lever-arm secured to said bucket, forming the
only outlet therefrom and from the tank,hav-
ing an elbow journaled in the wall between
said tank and said valve-chamber above the
Jow-water level by means of a rotary tubular
connection, a short lever-arm within the
valve-chamber attached to the tubular con-
nection, a cylindrieal valve casing and seal
within the valve-chamber, a rotary spiral
winged valve in sald valve-casing, a valve-
stem on said valve, in engagement with said
<hort lever-arm whereby the valve is revolu-

 bly suspended therefrom, and a discharge-

>3

outlet from said valve-chamber beyond said

valve-casing and seat, substantially as speci-
fied. -

w

=

4. In ah automatic steam-trap, a tank, a
valve-chamber separate therefrom, a rising-
and-falling bucket-float in said tank, closed
at top except for a pipe-inlet, the height of
which governs the level of the water in the

‘tank,ahollowlever-arm secured tothe bucket-

float, forming the only outlet from the bucket
and tank, an elbow of said arm journaled 1n
the tank-wall above the low-water level by
means of a revoluble bushed sleeve detach-
ably connected to said elbow, a short lever-
arm secured to said sleeve within the valve-
chamber, a valve-stem revolubly supported
by said short lever-arm,a rotary spiral winged
valve adjustably secured to said valve-stem,

'a valve-casing and valve-seat, and an outlet-

passage below said valve-seat, substantially
as specified. = -'

5 In an asutomatie steam-trap, a tank, a
bucket-float therein, having an inlet at top,
a discharge-valve outside of sald tank, con-
nected to said bucket-float by means where-
by the valve is opened when the bucket falls

from said tank through a hollow arm mounted
on said bucket-float, whereby the water-level
in the tank cannot sink below the bucket-in-
let, and a passage-way from said bucket-float

through said hollow arm to the valve through |
the wall of the tank above low-water level,

substantially as specified.

¢ In an automatic steam-trap, a tank, a

rising-and-falling bucket-float therein having
an inlet-pipe at top, the heightof which gov-
erns the water-level in the tank, a partition
‘n said tank extending below low-water level,
forming a chamber open at bottom and closed
at top, a hollow lever-arm secured to- the
bucket-float, forming the only outlet from the
hucket and tank, a tubular journaled pas-
sage from said hollow arm through the wall
of the tank within said partitioned chamber,
above the low-water level, and a discharge-

valve outside the tank communicating with
<aid hollow arm and bucket-float by said tu-’

bular passage, and operated by the move-
ments thereof, to pass the contents of the
tank at intermittent periods, substantially as
specified. '

In testimony

whereof I affix my signature

in presence of two witnesses. |

WILLIAM T. POWERS..
Witnesses: .
- W. H. THOMAS,
JoEN K. SWEET.
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