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No. 778,015,

UNITED STATES

Patented December 20, 1904,

PATENT OFFICE,

JAMES A. DONNELLY AND WILLIAM T. DONNELLY, OF NEW YORK, N. Y.

AUTOMATIC VALVE FOR STEAM-HEATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 778,01 D, dated December 20, 1904,

Application filed November 25,1903, Serial No, 182,588,

To all whom it may concern.:

Be it known that we, James A. DONNELLY

and WirLiam T. DoNNELLY, citizens of the

United States, residing at New York, in the
5 county of Kingsand State of New York, have
invented  certain new and useful Improve-
ments in Automatic Valves for Steam-Heat-
ing Apparatus, of which the following is a
specification.

Our invention has reference to improve-
ments In automatic valves of that type par-
ticularly adapted for use on the return or out-
let sides of radiating devices for the purpose
ot controlling the discharge of air and the
15 water of condensation from the heaters, coils,

or other radiating devices.
Heretofore valve - actuating devices have
been employed which were operated by the dif-
. ference in pressure in the return or outlet

20 side and in the radiator or inlet side, com-
bined with means controlled by the conditions

10

on the inlet side, such as the pressure, or the

presence of steam or water to econtrol the dif-
ferential pressure acting on the valve-actuat-

25 Ing devices, - |
According to our present invention we con-
trol the discharge-valve directly by the head
of theaccumulating water of condensation and
by the impact of the issuing jet, and to this
30 end we employ a valve located on the return
or outlet side of the radiating device and hav-
ing a yielding balanced valve-piece provided
~with an impact-surface below the seat or pas-
sage - way. Lhis valve is caused to move
35 downwardly or away from its seat by the im-
pact of the issuing-jet to gradually open the
passage-way until the water of condensation
1s substantially discharged and then moves
upwardly to its normal position, in which it
40 presents a minimum opening, as usual, thus
reducing the loss of steam to a minimum,
and very regular and certain operation is ob-

tained. |
The nature of our invention will best be un-
45 derstood when described in connection with
the accompanying drawings, in which—

Figure 1 represents a diagrammatic view of
part of a steam-heating apparatus with our

improved outlet-valve applied. Fig. 2 is a

vertical section of the valve device in the form
of an automatic valve and drawn on a larger
scale. Fig. 3 is a vertical section showing
the parts of the valve device arranged in a
cage for their insertion as a whole into an or-
dinary valve -body. Tigs. 4 and 5 are sec-
tional elevations showing the valve device of
Fig. 8 applied to ordinary forms of valve-
bodies.

- oimilar letters and numerals of reference
designate corresponding parts throughout the
several views of the drawings.

Referring at present to Fig. 1 of the draw-
Ings, the letter A designates a radiating de-
vice—such as a heater, coil, &c.—commu-
nicating with a source of steam-supply B in
the usual manner. -

C 1s the return from the radiating device,
which, as usual, is In communication with an
exhausting apparatus, such as the pump P,
connected with all the returns of the system
and adapted to create a partial vacuum or
lower pressure therein.

D isthe valve device, which is located in the
outlet of.the radiating device or at any other
suitable place in the return portion of the sys-

tem between the outlet of the radiating de-

vice and the exhausting apparatus, as usual.
The body of the valve device D is provided
with the usual inlet 4 and the outlet ¢ and
with the valve passage- way 1, controlled
by a valve-piece . This valve-piece is pref-
erably made conical in form and has an en-
larged base 2, located below the passage-way
1, which said base is preferably hollowed out
to a cup form or otherwise formed into an
impact-surface 3, located in the path of the
discharging water of condensation. The valve-
piece is forced or drawn upwardly to its nor-
mal position by means of a spring e, resting
upon and secured to the body of the valve de-
viceand having its upper end abutting against
an adjustable device, such as the nut 4, onthe
threaded cylindrical stem of the valve-piece
@, by which nut its tension can be adjusted.

To balance the valve, we make use in the
present instance of a piston 5, threaded to the
stem of the valve-piece above the adjusting-
nut 4 and fitted to the bore 6, formed in the
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movement 1s arrested by the stop 8.

2.

valve-body. Sufficient clearance is left be-
tween the adjusting-nut and the adjacent por-
tion of the valve-body for the entrance of
steam into the bore 6 below the piston. The

upward movement of the valve-piece ¢ 1s lim-

ited by a suitable stop 8, agalnst which the
upper end of its stem strikes, and said stop 1s
preferably in the form of an adjusting-screw
threaded to the valve-body. The screw 8 1s
so adjusted in practice that when the valve-
piece contacts therewith a minimum restricted
opening for the passage of air and water of
condensation under normal conditions 1s pre-
sented, as usual in minimum restricted clos-
ing-valves. Thedownward movement of the
valve is limited by an abutment 9 or other
suitable device, against which the piston
strikes when the Valve-plece has the full open-
ing desired. The area of this opening or the
stroke of the valve-pilece can be predetermined
by adjusting the position of the piston 5 rela-
tive to the abutment 9. The valve-piece is
provided with a longitudinal duct 7, extend-
ing therethrough and which opens above the
piston 5 for the purpose of draining off steam,

“air, or water of condensation which may leak

past the piston 5, so as to maintain the valve
in a balanced condition. Thegroove 10, shown
in the lower end of the adjusting-screw 8, es-
tablishes communication between the space
above the piston 5 and the longitudinal duct
7 even when the piston 1s up to the screw 8.
The valve-body is closed, as usual, by a plug
or cap 1.

The operation of the valve device is as fol-
lows: The tension of the spring ¢ being prop-
erly adjusted and the valve-piece set to pre-
sent a minimum restricted opening, the water
of condensation trickles through the valve
passage-way without affecting or altering the
position of the valve-piece. When, however,
there 1s an accumulation of water of conden-
sation to a sufficient level to form a jet of wa-
ter, the impact of the latter upon the 1mpact-
surface 3 carries the valve downwardly to 1n-
crease the area of opening, thusincreasing the

jet and furthering the downward movement
of the valve until 1t 1s thrown wide open and

checked by the abutment. When the water
is substantially discharged, the valve- plece
oradually closes under the actmn of the spring
euntil 1t resumes 1ts normal position, when 1ts
In place
of a spring for effecting the sealing of the
valve - piece a Wewhted lever may be em-
ployed.

In Fig. 5 we have shown the operative parts
of the valve arranged in the cage K, adapted
to be seated or placed in the bodies of ordi-
nary forms of valves and held therein by the

- usual valve-spindle, as shown in Fip. 4, or by

the closing cap or plug, as shown in Fig. 5.
The cage 1n this instance i1s provided with the
passage-way 1, the cylindrical bore 6, and
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abutment 9 for the piston 5, as shown 1n Fig. 65

3. With this construction any of the ordi-

nary forms of valves can be converted into
the new form.

We do not wish to restrict ourselves to the

precise form of valve-piece or to the means
for balancing or adjusting the same, as these
may be altered without departing from our
invention, which consists, essentially, in so
forming .;md mounting the valve as to be op-
erated bV liquid 1mp‘wt

When the valve is dpphed as shown in Figs.
4 and 5, the stop 8 is provided with a 1011‘3‘1-
tudinal duct, 17, forming a continuation ot the
duct 7 in the valve-piece ¢d. This duct is nor-
mally closed by the valve-spindle or closing-
cap; but when either of the latter 1s par tmlly
lifted high-pressure steam enters the duets 17
and 7 and the valve is thrown wide open, thus
clearing the valve passage-way of secdiment.

W’hat we claim as new 1s—

1. In a steam-heating apparatus, the com-
bination ot a radmtmcr device, a return for
the air and the water of condensation leading
therefrom, and a valve interposed between
the outlet of the radiating device and the re-
turn, and having a valve-piece operated by
direct 1mpact of the issuing jet of water of
condensation, substantially as described.

9. An automatic valve comprising a valve-
body with inlet and outlet, and a valve pas-
sage - way, a balanced, minimum restricted
closmcr valve - plece controlhna the passage-
way and having an 1mpact-%urfa,ce below the
passage - way for causing said valve - piece to
be operated by 1mpact of the water of con-
densation, substantially as described.

3. In an automatic valve, a yielding V&IV(—}-
piece controlling the outlet and having an im-
pact—surfa,ce below the valve passage-way for
causing said valve-piece to be operated by 1m-
pact of the water of condensation, substan-
tially as described.

4. In an automatic valve, the combination
of a balanced, coned valve-piece controlling
the valve passage-way and having an impact-
surface below the passage-way for its opera-
tion by the impact of the water of condensa-
tion, substantially as described.

5. Inanautomaticvalve, a balanced, spring-

supported valve-piece controlling the outlot
and having an impact-surtace below the valve
passage-way for causing sald valve-piece to
be operated by impact of the water of con-
densation, substantially as described.

6. The combination with a cage adapted for
insertion into a valve-body, and having a valve
passage-way, of a yielding valve-pilece mount-
ed in said cage and controlling the passage-
way, and havmcr an impact-surface below said

passage-way, substa,ntnlly as and for the pur-

pose specified.
7. The combination with a cage adapted for

. insertion into a valve-body and ha,vmgr a valve
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passage-way, of a ylelding valve-piece mount-
ed 1n said cage and controlling the passage-
way, and having an impact-surface below said

passage-way, and said valve-piece being pro-

vided with a longitudinal duct, and a stop for

- the valve-piece provided with a longitudinal

10
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connecting-duct and adapted to be engaged by
the valve-stem or closing-cap for normally
closing said duct, substantially as described.

8. In a steam-heating apparatus, the com-
bination of a radiating device, a return for

the air and the water of condensation leading
therefrom, and a valve interposed between
the outlet of the radiating device and the re-
turn and having a valve-piece provided with
an impact-surface beyond the valve passage-
way for causing said valve-piece to be oper-

ated by impact of the water of condensation.
substantially as described.

9. In an automatic valve, a yielding valve- 20

plece controlling the outlet and having an im-
pact-surface beyond the valve passage-way
for causing said valve-piece to be operated by
impact of the water of condensation, substan-
tially as described.

In testimony whereof we have hereunto set
our hands in the presence of two subscribing
wltnesses. o

JAMES A. DONNELLY.
WILLIAM T. DONNELLY.

Witnesses: .
Raexa H. Yupizky,
A. FABER pU Faur, Jr.
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