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To all whom it may concern:

Be it known that I, ANDREW G. PACUL, a
citizen of the United States, and a resident
of Boston, in the county of Suffolk and State
of Massachusetts, have invented a new and
useful Automatic Valve for Permitting the
Escape of Air from Heating Systems while
Preventing the Escape of the Vapor or Water

of Condensation, of which the following is a |
- of the supply-pipe, and suitable check-valves

full, clear, and exact specification, reference
being had to the accompanying drawings,
which form a part hereof. ,

My invention relates to an improvement in
auntomatic valves, and isespecially applicable
for use in connection with steam-heating sys-
tems provided with air-pipes where it is de-
sirable to remove the air from the radiators
of the system without causing any consider-
able loss of steam.

My improved valve is also adapted for use
in connection with deviees for removing the
water of condensation from the cylinders of
drying-machines, such, for example, as is
shown in United States Letters Patent No.
526,734, granted to me on October 2, 1804,
and with other devices for transferring liq-
uids.

The object of my invention is to automat-
ically control the passage of air, vapor, or
water through the air-pipe or escape-pipe so
as to permit the air to escape while prevent-
ing the escape of the vapor and the water, orso
as to permit the air and vapor to escape while
preventing the escape of water.

My improvement is fully illustrated in the
accompanying drawings, in which—

Figurelrepresents anordinary steam-heat-
ing system on the double-pipe plan provided
with an air-pipe and an exhauster at the end
of the air-pipe, the air-pipe being suitably
connected with the two radiators shown and
being provided with my improved valves.
Fig. 2 is a longitudinal section of my valve,
taken through the middle of the escape-pas-
sage. Fig. 3 is alongitudinal sectional view
on the line 8 3 of Fig. 2. Fig. 4£ shows a sec-
ond modification of my improvement. Fig.
§ represents the cleaning-pin.

Similar letters indicate similar parts in the
different figures.

Referring to the drawings, a¢ ¢ represent
ordinary steam-radiators.

b is the steam-supply pipe leading to the
radiators from the boiler ¢.

d d are the return-pipes leading from the
radiators to thecommon return-main e, which
conveys the water of condensation back to
the boiler. ‘

Suitable valvesare provided on the branches

are placed at the lower ends of the various
retarns.

fis an air-pipe connected with the radi-
ators and provided at its lower end with the

.exhauster ¢.

h represents my improved valve, which is
placed on each branch of the air-pipe near
the radiator.

7 represents the valve-casing.

and is also provided at its ends with suitable

'means for attaching it to the apparatus with

which it is to be connected.

J is a removable plug located in the casing
and extending acrossthe passage therein, and
provided with a suitable handle. This plug
is held in place by any usual means.

k %k are two capillary ducts extending

55

This cas-
ing is provided with a central passage-way, 7

@)

75

around the periphery of the plug and con- -

necting the passage-way on one side of the
plug with the passage-way on the other side
of the plug. These duets are of considerable
length. Inthetwo formsshown in the draw-
ings the outer walls of the ducts are formed
by the valve-casing. In the form shown in
Fig. 2 the ductis formed by making a groove
in the surface of the plug 7. In the form
shownin Fig. 4 the duct is formed by mak-
ing a groove in the surface of the casing sur-
rounding the plug. Ihave foundin practice
that a satisfactory valveis produced by mak-
ing these ecapillary ducts about five-eighths
of an inch in length and from a thirty-second
to a sixty-fourth of an inch in diameter. [Iis
an opening or passage through the center of
the plug, adapted, when the plug is turned
into the proper position, to register with the
passage in the casing. The purpose of this
opening ! is to enable the valve to be cleaned

if it should become clogged with dirt.
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m is ‘a cleaning pin or seraper. . When the
capillary duets are formed in the face of the
plug, as in Figs. 2 and 8, the ¢leaning-pin is
inserted through the easing of the valve, as
shown in:Fig. 8; so that when it is:screwed
in 'its pointed end will project into the ducts.
The eleaning-pin is: provided with a screw-
thread: which takes into the screw:thread in
the casing, enabling the pin: to be screwed
out ‘or: in. : This pin.is: preferably made to
project intc the ducts at a point-where these
duets open into the main passage-way of the
valve.  The object of this construction is to
cause the dirt which is scraped out: of :the
diet by the cleaning-pin to be' collected in
the line .0f the main passage-way, as a result
of which it will be foreed out of the valve by
the current passing through the same.

Where the: capillary ducts are madein the
wall of the casing, asin Fig. 4, the cleaning-
pin ‘ecan be inserted in the opening' or pas-
sage [ of the plug; the screw-thread: of ithe
pin engaging with a serew-threadin the open-
ing of the plug. In this form of the inven-
tion the cleaning-pin:is made hollow, with
openings at ifs pointed end; sothat when the
plugis turned to bring the: opening I in line
with the main passageof the valve the clean-
ing-pin will not materially obstruct the cur-
rent flowing through thevalve.. The flat end
of the cleaning-pin is provided with a screw-
slot, into which a: screw-driver may be in-
serted: to screw the cleaning-pin into the de-
sired position:

The operation of my improved valvein con-
nection with such a heating system is as: fol-
lows: When the system:is started, thevalve-
plug may be turned so as to bring its central
opening ! in line with the main passage of the
valve. Theexhauster beingin operation, the

diator through this large passage. As soon
as the air has been exhausted and the steam
begins to pass through the valve (which will

.be indicated by the air-pipes becoming hot at

that point) the plug is turned to the position
shown in Fig. 2. The steam enters the capil-
lary ducts and passes along the same with a
speed dependent partly upon the difference
between the pressure in the radiator and the
pressure in the air-pipe on the other side of
the valve. Owing tothe length of the capil-
lary duct and its extremely small diameter or
cross-section the condensing-surface of the
duct is very large as comnpared with its cross-
sectional area, or as compared with the size
of the current of steam passing through it.
In consequence of this the steam will be rap-
idly condensed and the water of condensation
will gather in the duct untila globule of water
has been formed sufficient to fill the duct.
This water acts as a valve and substantially
closes the ductand preventsor greatly retards
the passage of steam through the duct. By
reason of the small size of the duet its walls
or sides exert a sort of capillary attraction
upon the water of condensation and tend to

iprojects into the ducts.

. the ducts are scraped outs.

‘nected as before with the escape-pipe.
valve is now ready for use again.
air will be quickly drawn out from the ra-|

preventit from being forced through the duct
into : the air-pipe; . The: escape of steam
through the valve ig thus 'substantially pre-
vented: .  When air begins to ecollect again in
the radiator or in the valve-passage near the
plug, the condensation inthe duct ceases, and
whatever water of condensation may: have
been formed therein escapes slowly from the
duet either baek into the radiator orinto the
air-pipe. : Assoon as the duct has been partly
or wholly: freed from this water of condensa-
tion theair escapesthrough the duet nntil the
steam again flows into the duct, when the op-
eration already expldained is repeated.

If :any of the passages of the valve become
clogged:with dirt, the cleaning-pin is secrewed
into: operative :position and: the valve-plug
turned entirely around, and the projecting
point of the pin scrapes out:the: ducts. DBy
bringing the opening [ of the plugin line with
the main passage of: the valve a full current
is established through the valve, which will
force out the.dirt.or:.other obstructing mattex.

In the form shown in Figs. 4 and 5 :when it
becomes: necessary to clean the: valve: it is
disconnected atone end from the escape-pipe
and the opening [ of the plug is brought in

“line 'with the main passage of the valve, and

by means of any suitable small serew-driver

' inserted through this passage-way at:the dis-

connected 'end. the cleaning-pin s screwed
farther: through the plug; so that its point
The: plug is:then
turned entirely around; as a result of which
The cleaning-pin
is then screwed back intoits former position,
g0 that 'its: point no longer: projects beyond
the sides of the plug, and the valve is con-
The

My invention therefore provides means for

rautomatically permitting the escape of air
“while substantially preventing the escape of

steam. This prevention of the escape of
steam increases the economy of the system

by saving the heating vehicle from waste.

My invention is simple in construction and
reliable in operation, and is not liable to get
out of order. Furthermore, it is not liable
to be injured by being subjected to great va-
riations of pressure and temperature.

When my invention is employed in connec-
tion with the escape-pipe of an apparatus for
discharging the water from drying-machines,
such as is shown in my prior patent, No.
526,734, above referred to, or in connection
with other devices for transferring liquids in
which it is necessary to remove from the dis-
charge-pipe not merely the air, but also the
steam or vapor contained therein, the capil-
lary duet is made larger in diameter, so as to
decrease the ratio between the surface of the
duct and its sectional area or the size of the
current passing through it. The condens-

ing-surface of the ducts is thereby reduced
in proportion to the volume of vapor passing
through them, and this is done sufficiently to
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prevent the condensation of any large por-
tion of the steam in the duects. In conse-
quence of this change or modification the
air and wvapor or steam will readily pass
through the ducts. When, however, the wa-
ter enters the inner passage of the valve and
reaches the ducts, the passage of the water
through the duects will be substantially pre-
vented by reason of the capillary action of
the duets.

Even where my invention is used in con-
nection with steam-heating systems to permit
the escape of air but to prevent the escape
of steam, the dimensions of the different parts
of the valve may be somewhat varied so long
as the essential features of construction and
operation are retained.

‘What I claim as new, and desire to secure
by Letters Patent, is—

1. An automatic valve comprising a valve-
casing having a passage therethrough, a mov-
able plug located in said easing and across the
passage, and one or more capillary duects lead-
ing from the passage on one side of the plug
to the passage on the other side of the plug,
substantially as set forth.

2. An automatic valve comprisingavalve-
casing having a passage therethrough, a mov-
able pluglocated in said casing and across the
passage, and one or more eurved capillary
duets leading from the passage onone side of
the plug to the passage on the other side of
the plug, substantially as set forth.

3. Ap automatic valve comprising a valve-
casing having a passage therethrough, amov-
able plug loeated in saild easing and across the
passage, and one or more capillary ducts of
considerable length, each duet having a large
contact-surface as compared with its sectional
area, and leading from the passage on oneside
of the plug to the passage on the otherside of
the plug, substantially as set forth.

4. An automatic valve comprising a valve-
casing having a passage therethrough, a mov-
able plug located in said casing and across the
passage, and one or more curved capillary
ducts of considerable length, each duct hav-
a large contact-surface as compared with its
sectional area, and leading from the passage
on one side of the plug to the passage on the
other side of the plug, substantially as set
forth.

5. An automatic valve comprising a valve-
casing having a passage therethrough, a mov-
able plug located in said casing and across the
passage, and one or more curved capillary
ducts between the casing and the plug of con-
siderable length, each duct having a large

.contact-surface as compared with its sectional

area, and leading from the passage on one side
of the plug to the passage on the other side of
the plug, substantially as set forth.

6. An auntomatic valve comprising a valve-
casing having a passage therethrough, a mov-
able plug located in said easing and across the
passage, and one or more capillary duets of
considerable length, each duct having a large

contact-surface as compared with itssectional
area, and leading from the passage on one side
of the plug to the passage on the other side of
the plug, and a large opening through the plug
adapted to be broughtinto line with the main
passage of the valve for cleaning purposes,
substantially as set forth.

7. An automatic valve comprising a valve-
casing having a passage therethrough, a mov-
able plug located in said casing and across the
passage, and one or more capillary duets of
considerable length, each duct having a large
contact-surface as compared with its sectional
area, and leading from the passage on one side
of the plug to the passage on the other side of
the plug, and a cleaning-pin adapted to pro-
ject into the duet or duets, substantially as
set forth.

8. An automatic valve comprizing a valve-
casing having a passage therethrough, a mov-
able plug located in said casing and across the
passage, and one or more curved capillary
ducts between the casing and the plug of con-
siderablelength,each duct having a large con-
tact-surface as compared with its sectional
area, andleading from the passage on one side
of the plug to the passage on the other side of
the plug, and a large opening through the
plug adapted to be broughtinfo line with the
main passage of the valve for cleaning pur-
poses, and a hollow cleaning-pin fitting the
large opening in the plug and adjustable
therein and adapted to project into the duct
or ducts, substantially as set forth.

9. An automatic valve fo permit the escape
of air from a heating system while prevent-
ing the escape of steam, comprising a valve-
casing having a passage therethrough, amov-
able plug located in said casing and across
the passage, and one or more condensing ca-
pillary duets of considerable length, each duct
having a large condensing-surface as com-
pared with its sectional area, and connecting
the passage on one side of the plug with the
passage on the other side of the plug, sub-
stantially as set forth.

10. Anautomatic valvetopermit the escape
of airfrom aheating system while preventing
the escape of steam, comprising a valve-cas-
inghaving a passage therethrough, a movable
plug located in said casing and across the
passage, and one or more condensing capil-
lary ducts of considerable length, each duct
having a large condensing-surface as com-
pared with its sectional area, and connecting
the passage on one side of the plug with the
passage on the other side of the plug, and a
large opening through the plug adapted to be
brought into line with the main passage of
thevalve for cleaning purposes, substantially
as set forth.

11. The combination with a steam-heating
system, whichis provided with radiators, sup-
ply and return pipes, an air-pipe in addition
to the supply and return pipes, and an ex-
hauster for drawing air from the system
through the air-pipe, of an antomatic valve
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on the air-pipe, comprising a° valve-casing
having a passage therethrough, a movable
plug located in said casing and acrossthe pas-
sage; and one or more condensing capillary
ducts of considerable length, each duet hav-
ing a large condensing-surfaece as compared
with its sectional area, and connecting the
passage on one side of the plug with the pas-
sage on the other side of the plug, and alarge

opening through the plug adapted to be
brought into line with the main passage of
thevalve for cleaning purposes, substantially
as set forth.

ANDREW G. PAUL.
Witnesses:

T. U. BRUCE,
A. J. CORBETT.
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