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1o all whom it may concern.: |
Be it known that I, Aporpu S ORGE, Jr., a citizen of
the United States, residing at Chicago, in the county of
Cook and State of Hlinois, have invented certain new
and useful Improvements in Steam-Traps, of which the
tollowing is a specification. | |
This invention relates to steam traps or drainers of

that character which are d esigned to collect and dis-

charge or drain off the water of condensation resulting
in any given steamn containing receptacle or system of

piping to which the trap may be applied, and more

particularly it relates to improvements in that ¢lass of
such drainers knownas *‘ gravity traps’’ and which may
be either “return traps” for discharging the water of
condensation from a lower to a higher pressure and
wherein a movable receiver or chamber collects the

water when in a raised position and then descends - '_
der the aveight of the water collected to thereby admit
steam to expel the water, and usually to return it to

the boiler, or may be “‘lank traps’’ designed to dis-
charge the water from a higher to a lower pressure, and
which are similarly constructed except that the col-

Aected water flows out of the receiver under the pres-

sure of the system drained when the outlet is opened
by the descent of the receiver.

The object of the invention is to provide an improved

construction in drainers of this character, more efficient
and economical in its working and less liable to get out

of order than any similar device heretofore known, and

to this end if consists in the matters herein set forth and
more particularly pointed out in the appended claims.

In the accompanying drawings, Figure 1 is a top plan
view of an automatic return trap or drainer constructed
in accordance with my improvements. Fig. 2 is a side
clevation thercol. Fig. 3 is an end elevation thereof.

Mg, 4 18 o transverse section thereof taken on line 4—4

of ¥ig. 1. Tig. 5 is a longitudinal section thereof taken
on line 55 of Fig. 1. Fig. 6 is an exterior end view of
the valve chest.  Tig. 7 is an end view of the same with

the head of the chest removed. Ifig. 8 is a vertical

longitudinal section of the valve chest, Fig. 9 is a
similar horizontal section thereof. Fig. 10 is a detail
view in end elevation of the valve chest. TFig. 11 is a
transverse sectional detail of the valve chest, Iig. 12
is a sectional detail showing the manner of connecting
the flexible t;'i.'lbi]rlg to the receiver. Ifig. 13 is a top
plan view of a tank trap or drainer constructed in ge-

cordance with my improvements. Fig. 14 is a side

elevation thereof. FFig. 15 is an end elevation thereof,
Fig. 16 is an opposite end elevaiion thereof.
Referring first to the return trap illustrated in Figs.

1—I12, mclusive, 1 designates a water recerving cham--

ber mounted to oscillate upon a hollow trunniomn 9 that
1s supported within bearings 3 on any suitable frame

work 4. The same trunnion 2 also supports a weight 5
which is arranged opposite to the receiver L and is of

sufficient weight to over balance the latter when empty.

As herein shown this welght is adjustably secured, by a

set screw 6 or otherwise, upon an arm 7 which projects

laterally from the trunnion, and the limit of movement
of the trap in one direction is arranged to be varied as
desired by means of an adjustable stop 8, consisting in
this instance of a sot screw tapped into the weight and
adapted to contact with the frame 4 of the trap when
the weight swings down, a similar stop 9 being herein
shown as provided on the under side of the recerver 1
to adjustably limit the movement of the trap 1n the op-
posite direction.

The receiver itself is herein shown as made of hollow

spherical form and is bolted to the flanged end of g

hollow arm 10 that leads off from the trunnion © at a
point nearly opposite the weight supporting arm 7.
The passage through this hollow arm 10 is In commu-
nication at its inner end with the interior of the hollow
trunnion 2, while from its outer end g pipe or passage
11 leads upwardly within the receiver 1 to a point neay
the top thereof, this Ppipe or passage 11 in connection
with the communicating passage through the hollow

trunnion 2, forming an inlet by which steam is ad-

mitted to the receiving chamber 1. Water is admitted

to said chamber, and is also discharged therefrom,

through a port 12 located at the bottom of the cham -
ber and communicating with a flexible tube 13 leading
to water inlet and outlet pipes 14 and 15 in which check
alves 16-and 17, and a strainer 18, if desired, are suit-
ably provided. The tubing 13 will preferably be a
flexible nretallic tubing and will be soldered or other-

wise secured at one end within the mouth of the port 12

of the receiver to form a water tight joint therewith.
lis opposite end is hercin shown as similarly inserted
and secured within a bracket 19 on the base plate, into
which bracket the connection lead ing to the inlet and
outlet pipes 14 and 15 is also tapped.

- Admission of steam to the receiver through the hollow
trunnion 2 is controlled by an oscillatory valve V o-
cated within a valve chest 20 into which the trunnion

-enters through a stuffing box 21. This valve com.
‘prises a valve plate 22 secured to and turnming with the
frunnion, and an opposing valve seat 23 carried upon

the inner face of the head 24 of the valve chest and
through which steam inlet and outlet ports or passages
20 and 26 lead out respectively to steam and vent pipes

27 and 28. The inner {311{'1__ of the steam port 25 is lo-

cated at some distance from the axis of the trunnion,
and that portion 29 of the valve seat surrounding said
port is finished off to a plane surface at an angle to said
axis. - The opposing portion 30 of the valve plate is
correspondingly finished off to a plane surface at the
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same angle to the axis, and when brought into contact | these bolts dropping into slots 37 in the hub section so
by the oscillation of the trunnion, hese two surfaces | that it is only necessary to loosen them slightly in order
will exactly coincide and close the steam port. Simi- | to lift the valve plate free from the hub. To the same
larly the inner end of the vent port 26 is located at some. end the valve seat 23 is herein shown as made separate
5 distance from the axis of the trunnion and the surface from the head 24 of the valve chest and detachably se- 70
91 of the valve seat 23 surrounding said vent porfg is | cured thereto by bolts 37, a_key.--BS being applied be- |
finished off on plane at an angle to the axis of the | tween the contacting surfaces of the scat and head
crumnion bit at a reverse angle from that ol the surface | to insure the cxact positioning of the alinement of the
29 51_11‘1*0111’1dingthe steam port, while the opposing sur- weat. A removable cover plate 38 sccured over the
10 face 32 of the valve plate 20 is finished off on a planc at | chest by bolts 69 and forming the top of said chest, in- 75
the same reverse angle to the axis, and as the trunnion | sures ready access t0 those ports of the inclosed valve
i oscillated back to bring these surfaces in contactthey | beneath. ) | |
will in turn exactly coincide and close the vent port. | ~ Inthe fank trap shown in Figs. 13—16, inclusive, the
o The movement of the valve which thus closes the steam | construction is generally the same as in the return trap

15 port will open the vent port, and vice versa, the valve hereinhefore described except that the receiver 1isin- 80

movement which closes the vent port will open the | verted, while the oscillatory valve 'V within the steam
gteam port, these movements correspond respectively | chest is provided with but a single port 40 which leads -
with the rising and falling movements of the receiver 1. | to a discharge pipe 41, the steam connection being

When the receiver is raised and the vent port is open omitted entirely. The flexible tubing 13 enters there- -

20 and the stcam port closed, the water of condensation | ceiver in this case near its top, instead of near its bot- 89
draining from the connected system of piping will en- | tom, and the pipe or passage 11 which connects with the |
for the receiver through the inlet pipe 14, past the snterior of the hollow trunnion 2 leads downi rardly
check valve 16 and gradually collect thevein, and | within the receiver to a point near the bottom thereof
eventually the weight of this collected water will be- | instead of upwardly toward the top as before. The flexi-

25 come sufficient to overcome the preponderating gravity | ble tubing serves solely as an inlet for the entering wa- 90
of the weight 5 and the frictional resistance on the trun- | ter of condensation, and is connected through pipe 14
nion.  When this point is reached, the receiver will | and strainer 18 with the system to be drained, but 1s de-
swing down and thus oscillate the valve plate 22 so as | vold of any outlet connection or check valves, these be-

i close the vent and open the steam port, and the en- | ing unnecessary. The entering water gradually fills

30 tering steam will then exert its pressure on the surface | the receiver until its weight overcomes the preponder- 98
of the collected water in the receiver and force it out } ating gravity of the weight o together with the friction
through the outlet pipe 15 past the check valve 17. | of the stufling box and bearings. When this occurs the
This discharge of its contents will in turn lighten the | receiver descends and so moves the valve V as to open
recoiver until its weight, together with the frictional | the outlet port 40 and permit the water accumulated in

a5 resistance on the trunnion becomes less than the gravity | the receiver to pass out through the pipe 11, bollow 100
of the weight 5, whercupon the latter will descend, thus | trunnion 2, valve chest 20, and outlet port 40 under the
paising the receiver and closing the steam and opening | pressure existing in the system with which the trap 1s
the vent port. The opening and closing movements connected. Then just before the water has been forced
of the valve do not, however, exactly coincide with | out to such an extent as to uncover the lower end of the

40 the rising and falling movements of the receiver since, | pipe 11, the preponderating gravity of the weight 5 will 100 =
‘1 order to render the valve travel and time of move- | in turn overcome the weight of the receiver and the
ment as short as possible, and to permit the moving | friction of the stuffing box and bearings and again oscil-
parts to acquire 2 considerable momentum before any | late the valve soasto close the outlet port, thus prevent-
very great resistance 1s offered to their movement, a | ing the steam from blowing through, and permitting the

45 certain amount of lost motion is allowed between the | condensation to again collect in the recelver. 110
valve plate and trunnion. This is provided for, as | My improved traps are particularly advantageous 1n
hereby shown, by mounting the valve plate upon the | that they require the use of but a single stufling box
ond of the trunnion in such manner as to permit of its | which also serves as a means of adjusting the friction on
having a limited oscillatory movement thereon, such | the trunnion to the exact amount required for the

50 movement being herein shown as determined and pmpér operation of the device. The improved form of 115

limited by stops in the form of set-screws 35 “the inner | valve set forth 1s exceedingly simple in its nature and
" ends of which extend into and alternately engage the | is not likely to get out of order, and owing to its peculiar

onds of a circumferential slot 34 on the trunnion. No | construction, its opposing suriaces constantly tend to
motion will thus be transmitted to the valve plate until | wedge themselves more closely and to thus renderthe

55 the unbalanced weight has overcome the friction on | valve increasingly tight and less liable to leakage. Va- 120
e trunnion and the receiver has started well along on | rious changes, may, however, be made in the detalls of
its rising or falling movement. Then the end of the ) the construction shown without departure from the
1ot 34 will strike the one or the other of the st01j4501fexﬁrs | broa;d spirit of the invention claimed.

33 and suddenly and rapidly throw the valve over to | I claim as my invention:i— |

60 close the opcen and open the ClOSCd .pOrt _ELIid_ admit or 1. A steam - trap .or drainer ct}mp_l.{isiu-g a counter- 125
exhaust the steam accordingly. - o weighted receiving chamber mounted upon a hollow trun- |

As herein shown, the valve _pl'ate 92 18, as a matter of ni.m’ & ?ﬂm_} chest .m.[m which the “"_"“” i;{)n',,entgrs m.l.d |
L . : S N P with whicehh the receiving chamber communicates through
convenicrnce in construction and for the sake of easy re- | 16 hollow trunnion, a port in the valve chest, and & valve
| moval and repair, made with a Sepm‘able hub section 35 | plate for controlling said port mounted within the valve 130
65 to which the viﬂ,ve seat is rigidly secured by bolts 36, | chest upon the hollow _trunnion and turning therewith
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but having a lost motion thereon,

sceribed. |
2. A steam  trap or drainer comprising a - counter-

welghted receiving chamber mounted upon & hollow trun-

nion, a valve chest into which the trumnion enters and
with which the receiving chamber communicates through

the hollow trunnion, steam and exhaust ports in the
valve chest, and a valve mounted within the valve chest
and turning therein to control said ports, the opposing

surfaces of the valve plate and seat of each port extending

obliguely to the axis of the trunnion, substantially ag
described. " | | |

3. A steam trap or drainer comprising a  counter-
weighted receiving chamber mounted upon -a hollow trun-
nion, a valve chest into which the trunnion -enters and
with which the recelving chamber communicates through
the hollow trunnion, steam and exhiaust ports in the valve
chest, and a valve plate mounted within the valve chest
upon- the hollow trunnion and turniug therewith to .con-
trol said ports and having a limited oscillatory lost motion
upon the trunnion, the opposing surfaces of the valve
plate and seat of each port extending obliguely to the
axis of the trunnion, substantially as described.

4. A
weighted receiving chamber mounted upon a hollow tirun-
nion, a valve chest into which the trunnion enters through
a_stufling box and with which the receiving chamler com-
munteates through the hollow trunnion, steam and exhaust
ports in the valve chest, and a v':;lw plate mounted within
the wvalve chest upon the hollow trunnion and turning
therewith to control said ports, the opposing surfaces of
the valve plate and seat of one port extending obliquely to
the axis of the trunnion and the opposing surfaces of the
valve plate and seat of the other port also extending
obliquely to the axis of the trunnion but at a reverse angle
from the surfaces of the first port, substantially as de-
scribed. | * __ S

0. A steam  trap or drainer comprisjing “a counter-
welghted receiving chambeil mounted upon a hollow trun-
nion, a valve chest into which the frunnion enters throungh
a stufling box and with which the receiving chamber com-
municates through the hollow trunnion, steam and exhaust
ports in the valve chest, and a valve plate mounted within
the valve chest upon the hollow trunnion and turning
therewith to control said ports and having a limited oscil-
latory lost motion upon the trannion, the opposing sur-
faces of the valve plate and seat of one port extending

obliquely to the axis of the trumnion and the Opposing

siirfaces of the valve plate and seat of the other port also

extending obliguely to the axis of the trunnion but at g

reverse angle from the surfaces of the fipgt port, substan-
tially as described. | |

(. A steam trap or drainer cﬁmprising a receiving cham-
her mounted upon a hollow trunnion and communicating
therewith, a weight mounted upon the hollow trunnion op-

posite the receiving chamber to counter-halance the latter,

2 flexible pipe connected with the chamber at a distance
Irom the trunnion, a valve chost Into which the trunnion
enters through a stuffine hox and with which the i*ecéiving
chamber communicates through the hollow trannion, steam
and exhaust ports in the valve chest, and a wvalve plate

inounted within the valve chest upon the hollow trunnion

and turning therewith to control said ports, the opposing
surfaces of the valve Plate and seat of each port extending

obliquely to the axis of the trunnion, substantially as e~

scribed,

7. A steam trap or drainer comprising a receiving cham-
ber mounted upon a hollow: trunnion and communicating
therewith, a weight mounted upon the trunnion opposite
the receiving chamber to counter-balance the latter, a flexi-
ble pipe connected with the chamber at a distance from
the trunnion, a valve chest into which the trunnion enters
through a stuffing hox and with which the receiving cham-
her communicates through the hollow frunnion, steam and
exhaust ports in the valve chest, and a valve plate mounted

- within the valve chest upon the hollow trunnion and turn-

ing therewith to control said ports, the opposing surfaces
of the valve plate and seat.of one port extending obliguely
to the axisg of the trunnion and the opposing surfaces of the
valve plate and seat of the other port also extending ol-

steam  trap or drainer comprising a counter. :

cating therewith through a Pipe extending

substantially as de- | liquely to the axis of the trunnion hut at a reverse angle

from the surface of the first port, substantially as de-
sceribed.

8. A steam trap or drainer comprising a receiving cham-

ber mounted upon a hollow trunnion and communi ating
therewith, a weight mounted upon the trunnion to counter-
balance the latter, a flexible pipe connected with the cham-
ber at a distance from the trunnion, a valve c¢hoest into
which the trunnion enters and with which the receiving

chamber communicates through the hollow trunnion, steam

and exhaust ports in the valve chest, and a valve plate
mounted within the valve chest upon the hollow trunnion

and turning therewith to control said ports, and having ¢
| the oppos-

limited oscillatory motion upon the trunnion,
ing surfaces of the valve seat of each port extending oh-
liquely to the axis of ihe trunnion, substantially as de-
seribed, |

9. A steam trap or drainer comprising a receiving e¢ham-

ber mounted upon a hollow. trunnion and communicatine.

therewith, a weight mounted upon the trunnion to eounter-
balance the latter, a flexible Dipe connected with the cham-
ber at a distance from the trunnion, a valve chest into
which the trunnion enters and with which the receiving
chamber communicates through the hollow trunnion, steam
and exhaust ports in the valve chest, and a valve plate
mounted within the valve chest upon the hollow trunnion
and turning therewith to control sald ports and having a
timited oscillatory motion upon the trunnion, the OPPOS-
ing surfaces of the valve Dlate and seat of one port ex-

tending obliquely to the axis of the trunnion and the on-.

posing surfaces and seat of the other port also extending
obliquely to the axis of the trunnion but at a reverse angle
from the surface of the first port, substantially as described-

10. A steam trap or drainer comprising a counter-

iveighted receiving chamber mounted upon a hollow trun-

nion, ‘a valve chest into which the trunnion enters and

with whiclh the receiving chamber communicates through

the hollow trunnion, a flexible pipe connected with the
chamber at a distance from the trunnion, steam and ex-
haust ports in the valve chest, and a valve plate mounted
upon the trunnion within the valve chest and turning
therewith to control said ports, substantially as described.
11, A steam trap or drainer comprising a receiving

chamber mounted upon a hollow truonnion and communicat-

ing therewith, a weight mounted upon the trunnion oppo-
site the receiving chamber Lo counter-balance the latter, a
flexible pipe connected with the chamber at a distance from
the trunnion, a valve chest into which the trunnion enters
and with whiel the receiving chamber communicates
t_hrough the hollow trunnion, steam and exhaust ports in
the valve chest, a valve plate mounted upon the trunnion
within the valve chest and turning therewith to contiol

said ports, substantially asg degcribed.

12, A steam trap or drainer comprising a receiving
chamber mounted upon a hollow trunnion and COMIMIILI-
up into the
chamber to a point near the top thereot, a weight mounted
upon the trunnion opposite the receiving chamber to coun-
ter-balance the latter, a {flexihie pipe connected with the
chamber near the bottom thereof, and a valve operated by
the chamber movement to control the flow therein, sub-

stantially as deseribed.

13. A steam trap or drainer comprising a receiving
chamber mounted upon a hollow trunnion and communi-
cating therewith through a pipe extending up into the
chamber to a point near the top thereof, a4 weight mounted
upon the trunnion opposite the receiving chamber to coun-
ter-balance tlhe latter, a fexible pipe connected with the
chamber near the hottom thereof, a valve chest into which
the hollow trunnion projects, and a valve within said chest

-monnted upon and turning with the trannion to control the

flow through the receiving chamber, substantially as de-

- seribed,

14, A steam trap or drainey comprising a receiving

-chamber mounted upon a hollow trunnion and communi-

cating therewith, a counterbalancing weight connected to

the chamber, a flexible pipe connected with the c¢hamber at
-4 distance from the trunnion, inlet and outlet

PIPes con-
nected to this flexible pipe and each being provided with a
check valve, a valve chest into which the hollow trunnion
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extends, a steam inlet entering the valve chest, and valve
devices operatively connected to the end of the hollow
frunnion within the steam chest. |
15 A steam trap or drainer comprising a counter-
5 weighted receiving chamber mounted upon a liollowy. trun-
" nion, said hollow trunnion having communication with the
nterior of the chamber, inlet and outlet water pipes con-
~mnected - to the receiving - chamber at a distance from the

trunnion connection, valves in these pipes, a valve chest
-10 into which the hollow trunnion extends, and a two-member

valve in the chest, one being operatively cmintected_“tﬂ_ the
frunnion and the other to the chegt, this latfer member

heing provided with a steam inlet and exhaust port, sub-

stantially as desecribed.

16. A steam trap or drainer comprising a receiving

chamber gravitatingly mounted, counterbalancing means:

connected therewith, a rotatively mounted trunnion or pipe

connected to the interior of the receiving chamber, a valve

chest inclosing the inlet end of this trunnion, and valve
devices within said chest operatively connected to the

 trunnion, substantially as described. . |
In testimony, that I claim the foregolng as Iy inven--

tion, I aflix my signature in presence of Two subscribing
witnesses, this 27th day of November, A. D, 1901, |
A. SORGL, JrL.
Witnesses : - -
HexNkY W. CARTER,
K. A. COSTELLO,.
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