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UNITED STATES

ANDREW G. PAUL, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE PAUL
STEAM SYSTEM COMPANY, '

PATENT OFFICE.

OF MAINE.

AUTOMATIC VALVE.

SPFECIFICATION forming part of Letters Patent No. 563,879, dated July 14, 1896.
| Application filed March 28,1895, Serial Mo, 543,469, (No model.)

To all whom 6 may concern:

Be it known that I, ANDREW G. PAUL, a

citizen of the United States and a resident

of Doston, in the county of Suffolk and State .

of \.[assaclmsetts bave invented a new and

usetul Automatm Yalve for Permitting the |

Escape of Air from Heating Systems while

Preventing the ¥scape of the V' apor or Water |
of C‘onden_satti{m? of which the following is a | |
full, clear, and exact specification, reference | of the supply-pipe, and suitable check-valves
‘are placed at the lower ends of the various

retarns.

being had to the accompanying drawings,
vlnch form a part hereol.

My invention relates to an improvement | in |
automatic valves, and isespecially applicable |
for use in cc»mleetion with steam-heating sys- |

tems provided with air-pipes where 1t 1s de- |
placed on each branch of the :;i,u-plpe near

the radiator.

sirable to remove the air from the radiators
of the system without causing any consider-
able loss of steam. |

My
in connection with devices for removing the

shown in United States Letters Patent No.
526,734, granted to me on October 2, 1894,

and with other devices for transferring liq-
| | is held in place by any usual means.

uids.

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

as to permit the airand vapor to escape whlle 1

preventing the escape of water.

My impr Ovement is fully illustrated in the-- -

accompanying drawings, in which—
igure 1l represents an ordinary 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.

FFig. 2 1s a lengitudinal section of my valve,
taken through the middle of the escape-pas-

IFig. 3 18 a longitudinal sectional view
3 of K I‘fw 2. Fig. 4 shows a sec-
Fig.

sage.
on the lme

ond modiitcation Of my improvement.
5 represents the cleaning-pin.

Similar letters indicate ‘31[]111&1 parts in the
different figures.

improved valve 1s also adapted for use |
‘and is also provided at its ends with suitable

water of condensation from the cylinders of | means for attaching it to the apparatus mth

drying-machines, such, for example, as 1s |

in ‘the surface of the plug 7.

| if it should become clogged with dirt.

Referring to the drawings, ¢ a represent

ordinary steam-radiators.
b is the steam-supply p] pe 1@:21{11]1& to the

radiators from the boiler ¢
d d are the return-pipes le&ding from the
radiators to thecommon return-main ¢, which
conveys the water of condensation b:zmk to

the boiler.
Suitable valvesare pro vided on the branches

7 is an air-pipe connected with the radi-

55

6o

ators and provided at its lower end with the

exhauster ¢.
i represents my 1mpmved valve, which is

¢+ represents the valve-casing. This cas-
ing is provided with a central passage-way,

Whleh 15 18 to be emmeeted
71is a removable plug located in the casing

and extending acrossthe passage therein, and
provided with a suitable handle. This plug

k k& are two capillary ducts extending

around the periphery of the plug and con- -
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necting the passage-way on one side of the 8o

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.
Fig. 2 the duct is fOl med by making a groove
In the form

shown in Fig. 4 the duct is formed by mak-

ing a groove in the surface of the casing sur-
L have foundin pr actice QO

| that a E-.ﬂﬁle&CﬁOly valveis produced by mak-
ing these capillary ducts about five-eighths
of an inch in length and from a thirty-second

roundmn' the plug.

to a sixty-fourth of an inch in diameter. [is

‘an opening or passage through the center of

the plug,
into the proper position, to register with the

adapted, when the plug 1s turned

passage in the casing. The purpose of this
opening [ is to enable the valve to be eleaned

In the form shown in 8j
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? ;mo* Grf the plug

- sage é. of Lhe plug, the ser ew-thread Gf theé is established through the valve, which will .~

. ;p-luﬂ‘ 18 turned to-blmﬁ the openmn lin lmeé
with the main passage: of the valve the clean-
ing-pin will not materially obstruct the cur-

rent flowing throughthe valve.  The flat end |
of the eleanmmpm 18 provided with a screw- |

~slot, into which a screw-driver may be 111—5;
' \‘3%1 ted to serew the -@leamng-pm mto the dew-: ‘

. T he 0pemmon of my 1mpr0.ved V&lve 111 ¢ON-:
:n'eotmn with such a heating system is as fol- |
When the system is St&l ted, the valve-:
plug may be turned so as to bring its central
opening [ in line with the main passage of the

valve. Theexhauster beingin operation, the

air will be quickly drawn out from the ra-|

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. T'he 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 1ts extremely small diameter or
cross-section the condensing-surface of the
duct is very large as commpared 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-
1dly condensed and the water of condensation
will gather in the duet until a globule of water
has been formed sufficient to fill the duect.
This water acts as a valve and substantially
closes the ductand prevents or greatly retards
the passage of steam through the duct. By

reason of the small size of the duct its walls

or sides exert a sort of capillary attraction
upon the water of condensation and tend to

In ‘[h'i‘i form 01’ the mven-; .
:tlon the 'cleanmﬂ*-pm 13 ma,de hoﬂow Wl‘ljhié

’When the | 1
ﬁ;pl]]ary ilrl@ts ale fmmed in the face of the@
Pl “m- as 'in: I‘1trs 2 :mc] 3 'the cleamnmpm 133

) 5 thread Whmh taﬂreb mto the Soww-thread in é'ﬁbeen fmmed. therem esea,pes blewly.fm
0 the e{tasmg, enabling the pin: to be screwed |

ThlS pm IS plefembly made ‘to

éthe mam passage 036 the Val‘ve 2 :Elﬂl (311‘1:1‘@111;5

| force out the.dirtor other obstrueting matter.

‘nected as before with the escape-pipe.

z pro;jects mto ‘Dhe du(,t%
| turned entirely around,; as: a 16811113- ot -wlnch SREFE R
. the ducts are scraped out,

In the to:rm shown in. Fl‘TS 4 and 5 when 113;

is then screwed back into 1135 fm mer po‘sﬂsmn

"so'that its point no longer projects beyond

the sides of the plug, and the valve is con-
The

- valve is now ready for use again.

My invention therefore provides means for

automatically 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 myinvention 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 duct 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 tothe volume of vapor passing
iclently to

through them, and this is done suf

The pluﬂ 1S thené

m-the%,.,;_i;.
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563,879 | . | 3

prevent the condensation of any large por- .

tion of the steam 1n the duets. In conse-
quence of this change or modification the
air and vapor or steam will readily pass
through the duets. When, however, the wa-
ter enters the inner passage of the valve and
reaches the duets, the passage of the water
through the ducts 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 solong

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 &utomatm 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 lead-
ing from the passage on one side of the plug
to the passage on the other side of the plub,
Substanhally as set forth.

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

3. An automatic valve comprising a valve-

casing having a passage therethrough, amov-

able plug located in said 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 other side 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 pltw to the passage on the
other side of the plug, substantially as sef
forth.

5. An automatic valve comprising a valve-
casing having a passage therethrou m*h 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 ascompared 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 vaive-
casing having a passage therethrough, a mov-
able plug located 1n said casing and across the
passage, and one or more capillary duets of
considerable length, each duet havin

o a large

contact-surface ascompared 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 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 ca,pﬂlam ducts of
considerable length, each duct having a large
contact-surface as compared wibh its seetmna,l
arca, 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 duect or duets, substantially as
set forth.

8. An automatic valve comprising a valve-
casing having a passage therethrough, a mov-
able pluﬂ' located in said casing and across the
passage, and one or more euwed capillary
ducts between the casing and the plug of con-
siderablelength,each ducthaving a large con-
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tact-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 large opening through the
plu adapted to be bmuﬂ'ht into line with the
main passage of the Va,lve 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 to 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 sald casing and across
the passage, and one or more condensing ca-
pillary ducts of considerable length, each duet
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.

95

100

105

110

10. An automatie valvetopermit the escape

of air from a heating system while preventing
the escape of steam comprising a valve-cas-
inghaving a passage therethrough, a movable

.plutr located in said casing and across the

passage, and one or more candensing; 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 &
large opening through the plug adapted to be
brought into line with the main passage of
the valve 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-pipein addition
to the supply and return pipes, and an ex-
hauster for drawing air from the system

- through the air-pipe, of an automatic valve
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on - the air-pipe, comprising a” valve-casing |
- having a passage therethroun‘h, a movable»
- plug located in said casing and acrossthe pas- |

sage, and one or more condensing capillary

ducts of considerable length, each duct hav- |

- ing a large condensing-surface 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 a large

opening- throunh the plug adapted to De

IC -

brought into hne with the main passage of

as. set forth.
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