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STEAM-TRAP.

SPECIFICATION forming part of Letters Patent No. 230,233, dated July 20, 1880.
Application filed M&y 1_11 188[?. {No model.) |

To all whom it may concermn : -

Be it known that I, JorNn BURNSs, of Troy,
in the county of Rensselaer and State of New
York, have invented certain new and useful
Improvements in Steam-Traps, of which the
following is a specification. |

My invention relates to the class of steam-
traps that are used for the purpose of auto-
matically returning to the boiler the water

produced Dby the condensation of steam in

pipes, radiators, &¢.; and it consists of the
continuously - acting /Steam - trap herein de-
scribed, in which is embraced chambers for
receiving the water of condensation, attached
to opposite ends of a vibrating frame or beam
adapted to operate by the difference in the

weight of the water in the oppositely-located

chambers,in conjunction with shifting weights,
as herein setforth,communication being formed
with said chambers by means of independent
steam and water pipes containing valves for
controlling the admission of the steam and wa-
ter into said chambers, said valves being auto-
matically operated by the oscillations of the

vibrating beam without the aid of any other

valve-moving mechanism, the said steam and
water pipes and the outlet-pipe being provided

with a system of check-valves for preventing

the steam and water from passing through
such part of said pipes as would prevent the
trap from properly performing its functions.
In the accompanying drawings, whieh form
a part of this specification, and to which ref-
erence 18 herein made, Figure 1 is a side ele-
vation of my improved trap with one of the

side frames broken away to expose the nnder- -

lying parts; I'ig. 2, a plan view of the vibrat-
ing frame, steam and water pipes and valves,
and the water-chambers; Tig. 3, an enlarged
and detached longitudinal section of the wa-
ter-supply pipe and valves; Fig.4, an enlarged
and detached longitudinal section of the steam-
supply pipe and valves,and Fig. 5 aplan view
of the vibrating outlet pipe and valves.

As 18 1llustrated in the drawings, A is an
open frame or beam, arranged to vibrate on
the knife-edge centers a in openings in the
upper partof the gallows-frames B. Nearone
side of said vibrating beam the pipes and

valves for the admission of water into the
trap are arranged. These consist of the fol-
lowing parts: A stationary water-supply pipe,

C, whieh is connected to the waste-pipes of

the radiators, &e., and passes into the valve-
chest D through a stuffing-box, d, and termai-

nates within said chiest in the head ¢, whose

center corresponds to the pivotal eenter of the
vibrating beam A. Said head is held station-
ary, and is provided with an opening, ¢/,
throungh which the water flows into the valve-
chest.
the chest D, to form a passage for the water
between them. A recess is made in the head
¢ for holding the valve ¢® which is free to
move outward to seat itself properly over the
ports, but is held by the recess from being
moved by the oscillations of the chest. The
said valve must be long enough to cover both
of the ports d’ when the beam A 18 level or
at the middle of its movement. Ifach of the

ports d’ communicates, as shown 1in: Fig. 3,

with one of the check-valves I, so that when

either of said ports is opened the pressure of

the water that passes through the open port
will raise the valve of the corresponding check-
valve from 1ts seaf. -

Neéar the opposite side of the beam A an ar-

rangement of pipes and valves similar to the
‘one just described, but designed for theadmis-

sion of steam into the trap,isplaced. ltconsists
of a stationary steam-sapply pipe, I¥, which en-
tersthe valve-chest G through the stuffing-box
g, and 1s provided with the head f, having the
opening /7 and carrying the valve f?in a re-

cess, a8 hereinbefore described in regard to

the valve ¢®.. The valve-chest (x is provided
with ports ¢/, which communicate beneath the
valves of the check-valves k. The arrange-
ment and construction of the said steam pipes
and valves are like those for the water, ex:
cepting the arrangement of the valve and
ports 1n the valve-chests, and in this respect
the two devices are arranged to work in di-
rectly opposite ways—that 1s to say, the ar-
rangement 1s such that an open port in the
valve-chest D always communicates with the
elevated end of the water-pipe, and at the
same time an open port in the valve-chest G

The head ¢ is smaller than the bore of
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will aiways communicate with the depressed | is impelled, by the pressure of the steam be-

end of the steam-pipe, and this: relative ar-

rangement, which will be fully understood by

comparing Figs. 3 and 4, which exhibit the po-
sition of the valves and ports of the water and
steam pipes at the same inclination of the
beam A, is essential to the proper working of
my trap. |

The water-pipe C/ and steam-pipe I extend
through the vibrating beam A at each end,
and are connected by the elbows I, to form a
swing-joint with the T-pipe J, secured 1 the
olobular water-chambers K.

An outlet-pipe, L, is inserted in the bottom

of each of the water-chambers K, and 1s con-
nected, to form a swing-joint, with an elbow,
M, at each end of the wvibrating outlet-pipe
N, thatis arranged below the chambers K and
adapted to move coincidentally with the vi-
brations of the beam A. The pipe N is fitted

with two check-valves, n, opening toward the

hollow standard O, and with the cross-pipe
»/, which is provided with openings in 1ts pe-
riphery, which communicate with the opening
of the hollow standard O; and the said cross-
pipe is adapted to receive a rocking motion in
the head of said standard to suit the vibratory
movements of the pipe N. An outlet-pipe, P2,
is attached to the hollow standard O, and is
connected to the pipe through which the water
is conveyed from the trap to the boiler.
Above the vibrating beam A, and attached
thereto, thereisa trough, Q,in which are placed
the balls R, which serve as shifting counter-
weightsfor maintaining the chambers K in their
elevated positionsuntil each chamberhas,inits
turn, received the amount of water required to
overcome the gravity of its counter-weight.
An elastic cushion, ¢, fixed at each end of the

trongh Q, noiselessly receives the impact of

the balls 12 when they roll to either end of the
trough, and a transverse partition, ¢, in the
middle of the trough, prevents cach ball from

Ppassing that point.

An automatic: air-valve, S, of the comion
and well - known construction, should be in-
serted in each of the water-chambers K, to
prevent an accumulation of air in said cham-
bers from interfering with the proper working
ol the trap. ~

In order to correctly determine the quantity:

of water that passes through the trap, a reg-
istering device, T, (similar in construction to
those used on gasand other meters, but adapted
to record either weights or quantities of water,)
may be attached to the trap and be operated
by the vibrations of the beam A. through the
connecting-rod ¢,

The operation of my trap is as follows: The
water-supply pipe C is connected to the waste-
pipe of the radiators, &e. The steam-supply
pipe I is connected to a steam-pipe from the
boiler, and the outlet-pipe I” is connected to a

feed-pipe leading to the boiler and provided

with the usual checlk-valve. The water,as fast

F

hind it, to enter the trap and pass into the
chamber I, that is at the time in an elevated
position. To reach the said chamber the
water passes through the port d’, that 1s at.
that time moved cut from under the valve ¢

Dy the vibration of the beam A. When a suffi-
“cient quantity of water has entered the ele-

vated chamber K to overcome the resistance
of the weight I, that is at the opposite end of
the trap, the full chamnber sinks down. the

‘beam A and pipe N rock on their pivotal cen-

ters, and the empty ehamber is thrown up into
its elevated position. By the vibration of the
beam A the port d/, that communicates with

| the now elevated (empty) chamber, is opened

to allow the water to flow into said chamber,
and at the same time the port g/, that commau-
nicates with the now depressed (tull) cham-
ber, is opened to permit the pressure of steam
from the boiler to force the water out of said
chamber into the boiler. | |

Simultaneounsly with the vibratory move-
ment of the beam A the balls R change their
positions in relation to the ends and center of

| the trough Q. As soon as the depressed cham-

beris emptied and the elevated oneis filled the
beam A again rocks on its centers ¢, and the
operation above described is repeated, and the
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trap continues to act automatically as long as

the supply of water and steam is maintained.

It will be seen that by means of the two
chambers I, placed atopposite ends ot a vibrat-
ing beam and arranged so that one fills while
the other is emptying, my trap works with a
continunous action instead of an intermittent
one, like those that are commonly used tor the
same purpose—that is to say, in my trap while
one of the chambers is being filled the otheris
being emptied, and by alternating in this man-
ner a continuous action is maintained.

By proportioning the weight of the balls R
to the capacity of the chambers, so as to ob-
tain the delivery of an exact and known quan-
tity of water into the chambers at each vibra-
tion of the beamn A, a perfect record of the
quantity of water fed into a boiler may be oDb-
tained by the registering device T, and for this
reason my trap will be an effective and valu-
able appliance for determining the quantity of
water evaporated by a known quantity of fuel.

By the arrangement of check-valves I, H,
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and 2 herein shown and deseribed, the steam

is prevented from forcing the water out of the
depressed chamber in any other direction ex-
cept the one leading through the outlet-pipe
P to the boiler. .

When preferred, the partition ¢/ may be left
out of the trough @, and a single shifting
weight, R, may then be used instead of the
two lherein shown and described ; but in this
modification the weight will shift from one end
of the troungh to the opposite end.

What I claim as my invention, and . desire
to secure by Letters I’atent, 18— -

as it is condensed in the radiators and pipes, | 1. The vibrating frame or beam A, provided
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with independent water and steam pipes, hav- | and forces the water out from the oppositely-

ing valve-chest provided with ports that are
opened and closed by the vibratory movements
of said chests on stationary valves, as herein
described, in combination with the water-
chambers K, vibrating pipe N, and one or more
shifting weights, R, all constructed and ar-
ranged to operate substantially as herein speci-

- fied.

10O
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2. The armngenient' of the independent
valvesc®and f?for the waterand steam pipes in
relation to each other and to their respective

“valve-chests D and G, provided with the ports

d' and g¢’, as herein described—that is to say,

that arrangement of said parts that is adapted
to permit the water to flow into one of the wa- |

ter-chambers K while the steam flows into

|

located water-chamber, as herein specified.
5. In a steam-trap, the water-chambers K, 20

attached to the pipes C’ and T (of the vibrat-

ing frame or beam A) and to the vibrating

pipe N by means of swinging joints, as herein -

desecribed, in combination with the valve-chests

D and G, provided with the ports d’ and 9’ 2g

and adapted to vibrate on the stationary valves

¢® and f?, as herein described, and one or more

shifting weights, R, as and for the purpose

’_.herein specified.
|

JOHN BURNS.

Withesses: .
WiLLiAM H. Low,
D. H. HUMPHREY.
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