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To alt whom 1t may concern. :
Be it known that I, ALBERT A LRYER a
citizen of the Umted ht‘ltes and a lesldent

of New York city,-1n the (,ounty and Stadte
of New York, have mvented certain new and

~useful Implovements in Valve Devices, of
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which the following is a specification.
This invention relates to valve devices
adapted for use in connection with steam

heating systems and in the combination of

such
system. -
The 1nvention seeks to

evices with the other parts of the

rovide an efficient

and reliable device whereby the air and .the.

water of condensation may be automatlcally

removed.
The invention also seeks to accomplish its
result by economical means and by means

so arranged as to insure the reliability and

effective operation of the device, notwith-
standing the collection of dirt, sed1ment rust

or other foreign matter, such as ordmarﬂy |

collects 1n the conduits of a heating system.

The invention is applicable to a steam
heating system or apparatus of any charac-
ter such, for example, as one employing
ordlnary radiators or one employing drying

cylinders such as those of a paper-drying |

machine.

In the accompanying drawmgs forming
part of this specification and in which like
reference numerals designate corresponding
parts in the several figures, there is shown
the preferred embodiment of the invention
and modification thereof.

Figure 1 of the drawings is an elevation

of a radiator forming part of the steam..
heating system and provided with a valve
- device. Fig. 2 is a dentral vertical elevation
Fig. 3 1s a plan sec- |

of the valve device.
tional view on the line 3—3 of Fig. 2. Fig. 4
is an elevation partly in. sectlon showmg a

modification of the valve.
Referring now more particularly to the |

specific construction as shown in the draw-
ings:—The radiator has a supply plpe 1 and
a return pipe 2.

3 1s a valve device connected w1th the ra,dl-.

ator and the return pipe.

4 is an exhauster which may be of any
suitable construction and designed to main-
tain a lower pressure in the return pipe than
the pressure in the radiator or other heating
body when the system is in operation.

The valve device 3 has a valve casing 5
provided Wlth an mlet 6 and an outlet 7.

binding.
14 prevents the duct 13 from being closed

—

The thoroughfare of the valve casmg ha.s a ' 

seat .8 for a valve 9.

'The seat 8 has a bev--

eled .edge, and the face of the valve is cor-

lebpendmgly beveled so as to Torm a conical

passage when the valve 1s hifted from the
The valve is provided with a piston

seat.
10 which divides the valve casing into com-
partments or chambers. The lower side of
the piston communicates with the system

on the inlet side of the valve 9, and the up-
per side of the piston communicates with-
the system on the outlet side of the valve 9,

this valve bemg actuated by the piston. The
valve 9 1s carried on a hollow stem 11 which
1s provided with a duct. or passage opening
at one end on the outlet side of the valve 9
and at its other end into the compartment or

fluid pressure chamber above the piston.

This duct, as shown,.includes a removable
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nipple 12 ha,vmg a narrow or capillary pas-

Sa e,

The duct or passage 1n the stem 11 is

enlarged below the mptple 12 so as to aid the |

jet or ejector effect of the air.or water es-
caping through the discharge port as here-
inafter explained. The piston 1s capable of

moving bodily in the valve casing in which

it closely fits. |

13 1s an air duct connectmg both sides ot
the pressure motor. This duet, it will be
seen, i1s formed in the side of the valve

casing. Its lower end is above the level

to which the water of condensation rises in
the normal operation of the device. In Kig.

2 the duct 13 opens into the compartment
| above the piston through an inner circum-

ferential channel 14 cut in the valve casing.

In Fig. 2 the piston is provided with wings
15 on its upper side designed to seeure the

accurate movement of the piston without
It will be seen that the channel
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by one of the wings 15 in case the piston

turns so as to bring one of the wings 15
opposite the opening of the duct 13.
16 is a valve for regulatmg the mouth of

the duct 13. By means of this valve the size

of the upper opening of the duct 13 can be

properly adjusted with reference to the size

of the passage 1n the nipple 12.

100

valve casing 5 and by means of which ready = .

access to- tTle mtermr of the valve casing
1s afforded, as may be requlred from time

to time.
The operation of the device is as follows.

The valve 16 is adjusted s0 as to make the

.,
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17 is a screw cap forming the top of the"_ |
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upper opening of the air duct 13 of proper
size relatively to the opening through the
nipple 12, 1 have found in practice that
the best results will ordinarily be secured
by making the upper opening of the duct
13 from four to’'six times as large in cross-
sectional arca as the opening in the nipple

12, The systemn being put into operation,

the exhauster exhausts air from the outlet
¢, and thereby reduces the pressurc at that
point. This produces a flow of air from the

lluid pressure chamber above the piston 10 |

through the nipple 12 and the hollow stem
11, and thereby reduces the pressure in the
tluid pressure chamber. This causes a flow
of air from the chamber below the piston

through the duct 13 into the upper chamber,

but this flow is not sufficient to prevent the
decrease of pressure in the upper chamber,

and as a resuilt of the differential pressures |

i the two chambers, the piston. 10 rises,
Lifting the valve 9. Air is then drawn out

tromw the lower chamber through the conical

opening between the valve 9 and the valve

; seat 8 This air, escaping through the dis-

charge port, operates as a jet and tends to
maintain, if not to increase, the flow of air
through the nipple 12 and the hollow stem
11, as a result of which the pressures in the
two chambers are prevented from equaliz-

ing, and the valve 9 is held away from its

seat and 1n a balanced position, although

a1r only is escaping from the valve. I have

found by actual test that the effect of the
jet of air escaping between the valve 9 and
the seat 8, 1s such that the pressure in the

wider part of the hollow stem 11 immedi-
ately below the nipple 12, is less than the

- pressure in the outlet 7.
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the air jet but with even

If there is an inrush of air into the lower
chamber from any cause, the effect is to in-
crease the pressure in that chamber, and to
correspondingly lift the piston 10 and the
valve 9. As the valve is opened wider a
larger volume of air escapes through the
discharge port, and this reduces the pressure

in the lower chamber to the normal point,

which causes the piston 10 to fall until it
reaches its normal or balanced position,
thereby shutting off to that extent the dis-
charge port. When the water of condensa-
tion enters the lower chamber, it surrounds
the valve 9 and begins to flow through the
discharge port. This water, passing be-
tween the valve 9 and the seat 8, forms a
water jet which acts in the same manner as
greater force,
drawing air through the hollow stem 11
and the nipple 12, and maintaining a less
pressure in the upper chamber than in the
lower chamber. As water will not flow as

readily through an opening of a given size

as air does, the discharge from the lower
chamber through the discharge port is de-
creased 1n volume, as a result of which the

—
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pressure 1n the lower chamber is slowly in-
creased, causing the piston 10 to rise somne-

charge port. This Increases the outflow

from the lower chamber through the dis--

charge port until the pressure in the lower

~what and thereby to open wider the dis- -

chamber again becomes normal, when the

piston 10 and the valve 9 fall to their nor-

mal or balanced position. I have found by
actual test that in the normal operation of
this device the valve never closes, but that
the piston and the valve are held during

‘most of the time in a balanced position, be-

g raised or lowered according to the in-
crease or decrease of the pressure in the
lower chamber, as already explained.

In Fig. 4 the piston which carries the
stem 11 and valve 9 is made somewhat dif-
ferent from that shown in Fig. 2. In Fig. 4
the piston consists of a lower disk 19 and an
upper rmg 20 connected by ribs 21. The
peripheries of the disk 19 and ring 20 con-
stitute the bearing surface of the piston and
msure the aceurate movement of the piston
without binding. It will be scen that the

' ribs 21 are set 1 from the bearing surface

of the piston so that in this case the turning
of the piston in the valve casing would not
close the mouth of the duct 13. ~ Hence, the
circumferential channel 14 may be omitted,
if desired, when the piston shown in Fig. 4
1s used.

What I claim and desire to secure by Let-
ters Patent, 1s: | _

1. In an automatic valve device for heat-
ing systems, the combination of a valve cas-
g having a thoroughfare, a valve control-
ling said thoroughfare, a piston to actuate
sald valve having one side in communication

with the system on the inlet side of said
~valve, a hollow stem connecting the piston
and the valve, the passage in said stem con-

necting the chamber on the outer side of said
piston with the system on the outlet side of
the valve, an air duct formmed in the valve
casing and connecting the chambers on op-
posite sides of said piston, the size of said
duct being so proportioned with reference to
the size of the passage in the stem as to
maintain the valve normally in an open bal-
anced position.

2. In an automatic valve device for heat-
ing systems, the combination of a valve cas-
ing having a thoroughfare, a valve control-
ling said thoroughfare, a piston to actuate
sald valve having one side in communication
with the system on the inlet side of said
valve, a hollow stem connecting the piston
and the valve, the passage in said stem con-
necting the chamber on the outer side of said
piston with the system on the outlet side of
the valve, the upper end of said passage be-
g capillary in character and the lower end
thereof being enlarged, an air duct formed

| 1 the valve casing and connecting the cham-
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bers on opposite sides of said piston, the size
of said ducet being so proportioned with
reference to the size of the passage i the
stem- as to maintain the valve normally in
an open balanced position.

3. In an automatic valve device for heat-
ing systems, the combination of a valve casing

having a thoroughfare,a conical valve seat, a

conical valve controlling said thoroughfare,
a piston to actuate said valve having: one
side in~ communication with the system on
the inlet side of said valve, a hollow stem
connecting the piston and the valve, the pas-
sage in sald stem connecting the chamber on
the outer side of said piston with the system
on the outlet side of the valve, the upper end
of said passage being eapillary i character
and the lower end thereof being enlarged,
an air duet formed m the valve casing and
connecting the chambers on opposite sides
of said piston, the size of said duct being so
proportioned with reference to the size of
the passage in the stem as to muntam the
-alve normally in an open balanced position.

4. In an automatic valve device for heat-
g systems, the combination of a valve cas-
ing having a thoroughfare, a valve control-
ling satd thoroughfare, a piston to actuate
said valve having one side 1n communication
with the system on the iunlet side of said
valve, a hollow stem connecting the piston
and the valve, the passage 1 said stem con-
necting the chamber on the outer side of said
piston with the svstem on the outlet side of
the valve, an air duct forined in the valve
casing and connecting the chambers on op-
posite sides of said piston, the lower end of
the duct being above the level to which the
water of condensation rises in the normal

operation of the deviee, and the size of said

duct being so proportioned with reference to
the size of the passage in the stem as to

maintain the valve normally in an open bal-
anced position. |

5. In an automatic valve device for heat-
ing systems, the combination of a valve cas-
ing having a thoroughfare, a valve control-
ling said thoroughfare, a piston to actuate
said valve having one side In communica-
tion with the system on the inlet side of

said valve, a hollow stem connecting the
piston and the valve, the passage in said

stem connecting the chamber on the outer
side of said piston with the system on the
outlet side of the valve, an air duct formed
in the valve casing and connecting the cham-
bers on opposite sides of said piston, and
means in said duct for so regulating the size
of its opening with reference to the size of

the passage In the stem as to maintain the |
valve normally 1n an open balanced position.

6. In an automatic valve device for heat-
ing systems, the combination of a valve cas-
ing having a thoroughtare, a valve control-

ling said thoroughfare, a piston 10 having

chamber on the outer side of said

one side In communication with the system

on the inlet side of said valve, a hollow stem

11 conneeting the piston and the valve, pro-
vided with a capillary passage at its upper
end with an enlarged passage at 1its lower
end, the air duet 13 formed in the valve cas-
ing connecting the chambers on opposite

' sides of said piston and opening at its lower

g
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end above the level to which the water of

condensation rises in the normal operation

of the device, the valve 16 for regulating the

size of the opening in the duct 13 with refer-
ence to the size of the passage in the stem 11
so as to maintain the valve normally m an
open balanced position. - -

7. In an automatic valve device, the com-
bination of a valve casing having a thor-
oughfare, a conical valve controlling said
thoroughfare, a piston to actuate said valve
having one side in communication with the
system on the inlet side of said valve, a hol-
low stem connecting the piston and the valve,
the passage 1n said stem connecting the
chamber on the outer side of said piston with
the system on the outlet side of the valve, an
alr duct formed in the valve casing and con-
necting the chambers on opposite sides of
said piston, the size of sald duct being so
proportioned with reference to the size of the
passage 1n the stem as to maintain the valve
normally in an open balanced position.

8. In a heating system, the combination of
a supply pipe, a radiator, a discharge pipe, an
exhauster connected with the discharge pipe
and an automati¢ valve on the discharge
pipe consisting of a valve casing having a
thoroughfare, a valve controlling said thor-
oughfare, a piston to actuate said valve hav-
ing one side in communication with the sys-
tem on the inlet side of said valve, a hollow

the passage In saild stem connecting the

chamber on the outer side of said piston with-

the system on the outlet side of the valve, an
air duct formed in the valve casing and con-
necting the chambers on opposite sides of
said piston, the size of said duct-being so
proportioned with reference to the size of
the passage In the stem as to maintain the
valve normally in an open-balanced position.

9. In a heating system, the combination of
a supply pipe, a radiator, a discharge pipe,
an exhauster connected with discharge pipe
and an automatic valve on the discharge
pipe consisting of a valve casing having a
thoroughfare, a valve controlling said thor-
oughfare, a piston to actuate said valve hav-
ing one side 1n communication with the sys-
tem on the inlet side of said valve, a hollow
stem connecting the piston and the valve,
the passage in said stem connecting the
1ston with
the system on the outlet side of the valve,
the upper end of said passage being capillary
in character and the lower end thereof be-
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ing enlarged, an air duct formed in the

vaive casing and connecting the chambers

on opposite sides of said piston, the size of
sald duct being so proportioned -with refer-
cnee to the size of the passage in the stem as
(o maintain the valve normally in an open

‘balanced position. _ I
10. In a heating system, the combination

of a supply pipe, a radiator, a discharge
pipe, an exhauster connected with the dis-
charge pipe and an automatic valve on the
discharge pipe consisting of a valve casing
having a thoroughfare, a conical valve con.
trolling said thoroughfare, a piston to actu-
ate said valve having one side in communij-
cation with the system on the inlet side of
sald valve, a hollow stem connecting the pis-
ton and the valve, tlic passage in said stem
connecting the chamber on the outer cide of
sald piston with the system on the outlet side
ot the valve, an air duct formed in the valve
casing and connecting the chambers on oppo-
site sides of said piston, the size of said duct
being so proportioned with reference to the
size of the passage in the stem as to main-
tain the valve normally in an open balanced
posttion. R '

11. In a heating system, the combination

oughfare, a
‘having

cham
‘the system on the outlet side of ‘the valve, an

§%6,808

of asi ppl y-pi pe, a radiator, a discharge pipe,

an exhauster connected with the dischargo .

pipe and an automatic valve on the discharge
pipe consisting of a valve casing having a
thoroughfare, a valve controlling said thor-
piston to actuate said valve
one side mn communication with the
system on the inlet side of $aid valve, a hol-
low stem connecting the piston and the valve,
the passage in said stem connecting the
er on the outer side of said piston with

air duct formed in the
necting the chambers on opposite sides of
siid piston, the lower end of the dyet being
above the level to which the water of con-
densation rises in the normal operation of
the device, and the size of said duct being so
proportioned with reference to the size of
the passage in the stem as to maintain the

valve normally in an open balanced position.
In testimony whereof, I, have si

name to this specification, in the
two subscribing witnesses.
ALBERT A. CRYER.

valve casing and con-

presence of

Witnesszes:
' N1cHOLAS M. (GooprETT, JT.,
Francis J. McBAgrroN.

signed my
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