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UNITED STATES PATENT OFFICE.

HOSEA K. KRIEBEL AND IRWIN Z. KRIEBEL, OF PHILADELPHIA, PENNSYLVANIA.

AIR AND VACUUMY CONTROLLING DEVICE.

No. 924,617,

Specification of Letters Patent.. -
Original application »ﬂled April 19, 1907, Serial No. 369,055. Divided and this application filed February 18, 1908.

Serial No. 416,458.

To all whom it may concern:
Be it known that we, Hosea K. KRIEBEL

gnd Inwin Z. KriesgL, both citizens of the

United States, and residents of Philadelphia,
in the county of Philadelphia and State of
Pennsylvania, have jointly invented a new
and useful Air and Vacuum Controlling De-
vice, of which the following is a specification.

This invention relates to an improved air

and vacuum controlling device in which the
expansion and contraction of a tube and its
complemental valve casing, caused by the
difference in temperature of the tube, so
operates in connection with an adjustable
and cushioned valve as to permit air and
water of condensation to escape from the
tube when in astate of contraction and when
in a state of expansion to operate to abut
against the said valve and is intended for use
in connection with systems of steam heating
such as is described in an application for
Letters Patent serially numbered #369,055
and of which the present case is a divisional
application; and the principal objects of the
present invention may be said to be to-pto-
vide apparatus for separating air and water
of condensation from steam within a system
of steam heating; expelling air at one place;
delivering water of condensation at another
place; retaining steam or vapor in the sys-
tem ; preventing cooling of the system from
outside sources and to make provision for
maintaining a vacuum in the system by ex-
cluding therefrom atmospheric air.
A further object is to provide simple, re-
liable, efficient and comparatively inexpen-
sive apgaratus for attaining the above enu-
merated objects.

Other objects relate to the providing of de-
tails of construction and the combination
thereof with other adjuncts described here-
inafter.

The invention consists of the improve-
ments hereinafter described and finally

-elaimed. :

The nature, characteristic features and
scope of the invention will be more fully un-
derstood from the following description
taken in connection with the accompanying
drawings forming part hereof and in which :—

Figure 1, is a top or plan view of an air and
vacuuin controlling device embodying the
invention. Fig. 2, is a view in central sec-
tion of the same and showing the position of
the valve when the apparatus is jn a state of

expansion. Fig. 3, is a similar view of the

Patented June 8, 18089.

left-hand portion of Fig. 2, and illustrating

the position of the valve when the apparatus
is in a state of contraction; and Fig. 4, is a
view in end elevation of the apparatus shown
in Figs. 1 and 2.

In the drawings the device of the inven-
tion is shown .to comprise a generally elon-
gated expansion tube 1, preferably of brass,
supported within & cast iron frame or hanger
2, as by arms 3 and 3%, from any convenient
place. One end of this tube is screw
threaded for attachment to the return pipe
connection of a system of steam heating, and
is clamped to the frame or hanger 2. As
may be seen in Fig. 4, this hanger 2, is of

' semi-circular concaved cross section and is

provided with a bracket or clamp 4, formed

mtegral therewith and a second bracket or .

clamp 5, adapted to be removably secured

to the former by means of belts 6. The.

screw threaded end of the tube 1, is clamped
between these two brackets or clamps which
firmly hold the tube against displacement
and at the same time center the tube with
respect to the frame or hanger 2. The op-
posite end of the tube 1, is supported by
means of a rib 7, arranged between the re-
spective arms 3, of the hanger and is screw
tgreaded for attachment to the hollow fitting
or valve casing 8. The valve casing is shown
as being located within an enlarged exten-
sion of the frame or hanger 2, and 1s provided
with a valve seat 9%, and a removabﬁ)e cap 9,

penetrating which is a longitudinally ar-

ranged valve stem 92, having a valve disk 10,
arranged in alinement with the tube 1, and
the valve stem is suitably packed as at 11,
with respect to the valve casing to provide a
steam tight connection. The outer end of

-the valve stem is reduced in diameter, by

reason of which a shoulder 12, is provided,
and passes through and is supported by an
adjustment nut 13, carried by the end piece
14, which is bolted to an angular extension
15, of the frame or hanger 2. Alock nut 16,
is provided to fix the adjustment nut 13,
with respect to the end piece 14, and between
the shoulder 12, and said adjustment nut is
interposed a coiled spring 17, constituting a
cushion for a purpose hereinafter disclosed.
The extreme outer end of the valve stem is
equipped with a nut 18, and a washer 19,
between which and the adjustment nut 13,
and loosely surrounding the stem 92, is a
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section of fubing 20. This arrangement of

parts is necessary in order that the valve
disk 10, may be normally-held free of its seat

9P, in the valve casing since if it were not for
the fact that the tubing 20, abuts against the
adjusting nut the tension of the spring 17,
would tend to normally close the valve

“opening.

Having pivotal relation with a bracket 22,

carried by the end piece of the frame or

hanger 2, is a lever 23, having a forked or-
tion 24, that straddles the section of tubing

© 20, of the valve stem and is adapted to abut
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against the nut 18, and washer 19, to provide
means for dislodging dust and dirt from be-
tween the valve disk and its seat, when the
lever 23, is reciprocated back and forth. In
this connection the spring serves to return

and keep in proper position-the valve disk. |

The frame or hanger 2, is provided in its
base with a slot 25, and an opening 26. De-
pending from the valve casing 8, and

‘through the last mentioned opening is a

hollow casting or fitting 27, having a ver-
tically arranged water of condensation pas-
sage 28, therethrough, the lower portion of

~which is screw threaded for attachment to a

pipe adapted to return water of condensa-
tion to the boiler of a heating system. Ar-
ranged crosswise of the fitting ‘and having
communication with the passage 28, is an-
other passage 29, which acts as an air vent
and communicates with atmospheric air.
Normally closing this vent is a ap or disk
30, having a stem 31, penetrating an arm 32,
Eivotally carried by the fitting, the said stem

aving a'nut 33, to hold the flap or disk to
the arm 32. 'The function of the flap or disk
30, is to serve as a valve that readily permits
of the escape of air from the system and pre-
vents the admission of atmospheric air to
the system thereby maintaining within the
system a vacuum. In this connection it
may be remarked that the slightest pressure
in the system above that of the atmospheric
air is suflicient to cause the flap or disk 30,

~ to move outward and thus relieve the system
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of air. Baffle plates 34, are positioned in
the passage 28, to deflect water of condensa-
tion from the air passage 29, during the
egress of water of condensation from the
controller.

The operation of the above described ap-
paratus is as follows:—Assuming that the
controller is cool and that the radiating sys-

‘tem to which the controller is connected is

being heated the controller is in the position
shown in Fig. 3, and air and any water of
condensation that may be present in the ex-
pansion tube 1, pass along together in ad-
vance of the exhaust steam and are caused to
pass through the valve opening, air passing
out by way of the air vent 29, and water of
condensation passing through the passage 28,
from which it may pass to the boiler of the

924,617

heating system. As the controller heats up
the tube 1, will gradually expand together
with its valve casing and close the space be-
tween the valve seat 9%, and the valve disk
10, and thus causes the system being heated
to retain its full capacity of heat by confining
steam within the system as is shown in Fig. 2.
Obviously when the system cools off the tube
1, contracts sufficiently to provide an air
space between the valve seat and the valve.
, A vacuum is maintained within the system
above referred to and in this respect the door
or flap prevents such vacuum from sucking
atmospheric air into the apparatus through
the air passage. The valve being cushioned
prevents buckling or straining of the parts
during the expansion of the tube 1.

What we claim is:—

1. A device of the class described compris-
ing an expansion tube, a valve casing at one
end thereof having a valve seat arranged in
juxtaposition to and in alinement with said
tube, a cushioned valve within said casing
said valve being provided with a valve stem
projected through said casing, means opera-~
tively connected with said valve stem for
normally keeping the valve free of its seat
and means carried by the valve casing for
separating air and water of condensation in
their egress from the device.

2. A device of the class described compris-
ing an expansion tube suspended within and
one end of which is fixed to a hanger, the
other end of said tube carrying a valve casing
having a valve seat, an adjustable and spring
controlled valve having an elongated valve
stem arranged in alinement with said. tube,
means carried 4t the outer end of said valve

stem for normally keeping the ‘valve free of

its seat and means depending from the valve
casing for separating air and water of con-
densation in their egress from the device.

3. A device of the class described compris-
Ing an expansion tube, a valve easing at one
end thereof having a valve seat arranged in
juxtaposition to and in alinement with said
tube, a cushioned valve within said casing
said valve being provided with a valve stem
projected through said casing, means opera-
tively connected with said valve stem for
normally keeping the valve free of its seat,
means carried by. the valve casing for sepa-
rating air and watér of condensation in their
egress from the device and means operatively
connected therewith for preventing ingress of
atmospheric air to the device.

4. In combination a hanger, an expansion
tube within said hanger, means for clamping
one end of said expansion tube to the hanger,
a valve casing carried by the opposite end of
said expansion tube, said valve casing being
provided with.a valve seat, a cushioned valve
normally held free of said sefit, said valve be-
ing provided with a stem projected through
said casing, adjusting and reciprocating
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nechanism carried by the hanger and opera-
tively connected with said valve stem, a fit-
ting depending from said valvé casing having
air and water of condensation passages there-
through and a valve for normally closing the
air passage.

5. In combination a hanger, an expansion
tube within said hanger, means for clamping
one.end of said expansion tube to the hanger,
& generally spherical valve casing having a
valve seat carried by said expansion tube,

. cushioned valve within said casing provided

with a valve stem projected through a pack-
ing connected with said valve casing, adjust-

g

ing and reciprocating means carried by the 15

“hanger and operatively connected with said

valve stem, a generally L-shaped fitting de-
pending from said valve casing and projected
through the hanger having air and water of

condensation passages therethrough and a 20

valve for normally closing the air passage.
In testimony whereof we have signed our
names to this specification.
HOSEA K. KRIEBEL.
IRWIN Z. KRIEBEL.
In the presence of—
WiLLiam J. JACKSON,
Howarp E. LINDERMAN.
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968,668.

Application filed April 19, 1907. Serial No. 869,055.

To all whom, it may concern: :

Be it known that we, Hosea K. Kriesern

and Irwin Z. Knieser, both citizens of the
United States, and residents of Philadelphia,

-in the county of Philadelphia and State of

Pennsylvania, have jointly invented a cer-
tain new and useful Improved System of
Steam-Heating, of which the following is
a specification.

This invention relates to steam heating
systems and the principal objects are to pro-
vide such.a system in which ordinary air
valves upon radiators are dispensed with
and means provided for collecting and ex-
pelling air from the system at one place; to
provide apparatus for preventing cooling
of the system from outside influences and to
make provision for maintaining a vacuum
within the system by excluding therefrom
atmospheric air; to provide apparatus for
separating air and water of condensation
from steam in the system, expelling air at
one place and delivering water of conden-

sation to the boiler and retainilig steam or

vapor in the system; and to provide a series
of check valves for the radiators to permit
of the circulation of steam in-one direction
only and to prevent water of condensation
remaining in the radistors.

Other objects will appear hereinafter.
. The invention stated in general terms cem-

st

- prises the improvements to be presently de-
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seribed and finally claimed.

The nature, characteristic features and
scope of the 1nvention will be more fully
understood from the following description
taken in connection with the accompanying
drawings forming part hereof, and in
which— , :

Figure 1, is an elevational view of a sys-
teri of steam heating as installed in ac-
cordance with the invention. TFig. 2, is an
enlarged view partly in elevation and partly
in section of a portion of the apparatus
illustrated in Fig. 1. Fig. 8, is an end view
thereof. Fig. 4, is a sectional view drawn
to an enlarged scale of the separator shown
in Fig. 1, and Figs. 5 and 6, are detail views
of one of

In the drawings there is shown a boiler g,
having steam connections with radiators d,
through the supply and return pipes ¢ and d.
These radiators have no air valves and the
object thereof will appear hereinafter. In
each return pipe d, in juxtaposition to the
radiators ang also in the pipe m, leading

the check valves shown in Fig. 1.

to the boiler and hereinafter referred to, are.
check valves, see Figs. 5 and 6. These
valves permit of the steam circulating in
one direction only and in the ecase of the
pipe 7, permit of water of. condensation
fiowing in one-direction without back action
from the boiler. The valves comprise a
union elbow connection,; of which the parts
e, are screwed into the radiators and the
parts e, are joined to the return pipes from
the radiators. Within the elbow and be-
tween the beveled parts e, and ¢*, thereof
is fitted a removable and somewhat dish-
shaped member ¢*, having an opening there-
through provided with a pivotally arranged
door or flap ¢° that normally covers the
opening. . The member ¢!, is clamped be-
tween the parts ¢? and ¢* and may be readily
adjusted to accommodate various angles to
which the elbow may be placed by merely
loosening the coupling e®,

Located in the return pipe in close prox-
imity to the boiler is an air and: water of
condensation separator 7. This separator
may be of cylindrical form and is provided
with a chamber that receives from the Te-
turn pipes moisture from the system and
conveys the same by means of the pipe £, to
the boiler a., Pengtrating the top of the
separator and extending into the same to a
point above the level of the normal water
line of the boiler is’a pipe f2, that leads to
one end of an air and vacuum controller g.
This controller ¢, comprises a generally
elongated tube g*, preferably of brass, sup-
ported in a cast iron frame g°, as by hangers
g%y from any convenient place. Omne epd,
of this tube ¢, is clamped, as by means %f
nuts and bolts to the frame ¢*, and the other
end has screw threaded engagement with a
hollow fitting A. Passing through the frame .
¢°,- and, engaging the tube. g, adjacent the

fitting A, is a thumb screw A, which maly be .
ine-

present if desired for securing proper a.
ment of said tube with respect to the fittin
h. The fitting A, is provided with a longi-
tudinally arranged, spring controlled valve-
stem ¢!, and its complemental valve ¢, ar-
ranged in -alinement with the tube g*, and
is suitably packed in relation to the fitting
A, to provide a steam tight connection A
The outer end of the valve stem ¢*, of the -

valve ¢, passes through the angular mem- - A
110

ber {;, that is carried by an angular extension
of the frame g2 and at its extremity may be
provided with a nut %!, forming an abut-

Specification of Letters Patent.  Patented Aug. 30, 1910..
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ment against which a lever /L, is adapted to
abut to provide means for dislodging dust
and dirt ﬁom between the valve 7 and its
valve seat ¢%, when the lever is I'umrocu\‘ed
back and forth. In this connection the
spring 4%, Interposed between a shoulder on
the valve stem and an adjustment nut 42,
having screw threaded engagement with Lh(,
member 4, serves to return and keep in
proper position the valve 4.

Depending from the fitting Z, is a hollow
casting §, having a water of condensation
passage ]’ ther ethrough communicating
with an air venb 22 The passage £, leads
to the boiler «, by means of the pipe m, and
has mtu]sosnd in said passage baflle plates
%, that serve to deflect molsture from the
air passage. Thig casting /, is provided with
a pivotally arranged door or Llp &, that
nommhv vests over and closes the air pas-
sage /

T h<, nm(k of operation of the above de-
seribed system wuay be described as Lollows:
Assuming that the svstem is cool and is
about to he heated, stemm {raverses the sup-
ply pipes e, from the boiler g, to and through
the radi tors b, caus sing 1o l%bll” therefrom
auy alr and water of condensstion that may
be present by way of the return Npas d.
Alrand condensation pass along logether in
advance of steamn until the aepar‘\ior 7y 18
reached ulxeuupon air and steam escape
through the controller connections f2, and
wumr of condensation passes through the
pipe J, to the boiler. Passing to fhe air
and’ ‘(mmm controller g, air still passes

along together with: auy condensation pres-
\“111 and 15 eansed te. pass through the valve
opeuing, air passing nut by way of the air
})d\\l“t‘ AR and ng)(lmmzf ou returning fo
In this con-
nection it wil e observed that it is un-
necessary for steam pressure to force air and
condensation Jmm the system, since said
*)sfehl 15 P et
air through th'_ alr PAssage Z’ and the
slightest pressuve abiove that of the atmos-
phere is snflicient to cause the Gap 2, to move
ared thus perinit aie to Jeave the system, and
of cotrse th“ water of ((mdvnsalc will m.ﬂ
ih eravitaie (o the boiler.  As the sysic
heats 1t the Uibe ¢
together swith the fitting /z, and «
Sprer hetwoeen the valve seat #%, and the valve
o and cmnse the svslem to petain its foll
capacity of heat by confining steam within

Jose

will gradoally P\]h ml :
the |

268,664

the system. It is 'm be noted that the con-
troller tube ¢, is of brass, which readily ex-
pands, and 1s (,]dl]]p(‘d at one end to a cast
wron bracket ¢2, that does not espand as
readily, the other end being serew threaded
to the ﬁtimo R

By this cons {ruction 1L will be obvious
that when {he system cools off the tube con-
tracts sufficiently to provide an air space be-
tween the valve seat and the valve. The
above described system in operation main-
tains therein a vacuum and in this respect
the door or flap I* prevents such vacuum
from sucking ‘nmosphez]c air mto the ap-
paratus through the passage 2.

We do not ntend Dy the use of the above
language or words to limit our. invention
further than the prior state of 1he art may
require, but

If: wing thus described the nature and ob-
jects of our invention, what we claim as
new and desire to secure by Letters Pat-
ent is:

In w vapor-vacunm heating system the
combination of a boiler, a Luhator, supply
and veturn pipes vst(xl;ihlunc a cireuit be-
Gween the boiler and
device having an inlet port in commun 10&-
tion with the retim pipe, a discharge port,
and a valve for sald discharge port, said
thermostatic  device are m%d above the
waler level In said return pipe and acting
in its expansion to automatically close s said

valve for relaining steam in the systvm h)
water of condulsa{mn pipe leading from
the discharge port of said thermostatic de-

rice to the bmlm. an aiy vent arranged in

said Jatter pipe for excluding at ol times al-
mospheric air from the system to form a
vacuum therein said vent being free to oper-
ate at ail times te permit ss of alv from
the systemr but mtcunmh heat therein and
permitting water of condensation to pass

| ﬁom said device to the boiler and a check
nh open to atmospheric | v

alve opening toward the boiler located in
5‘11(1 water of condensation pipe for pre-
venfing water in the hoiler from escaping
through said aiv vent when under pressure.
In festimony . whepeof we have tereunto
signed owr naes.
HOSTA X hnILr L.
IRWIN Z. KRIEBEL.
Witnesses: _
W J. JACKEON,
M. G. Beax,

"L lmtor a ther mostatlc,
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PATENT OFFICE.

HAREY HALL HESS, OF PHILADIT PHIA, fENNSYLVANIA. ASSIGNOR TO VAPOR-
VACUUM HEATING CO.,, OF FPHi 4 0ELPHIA, PENNSYLVANIA, A CORPORATION

OF NEW JERSEY.

'AIR AND VACUUM CONTROLLING DEVICE.

1,239,440,

Bpecification of Letters Patent,

I"'antented Sept. 4, 1917,

AppHeation filed Beptember 10, 1914, Berial No, 50,091, Renewed July 25, 1918. Serial No. 111,276,

70 all whom it may concern: ,

Be it known that I, Harny Hare Hess, a
citizen of the United States, residing at Phil-
adelphia, in the county of Philndelgphia and
State of Pennsylvania, have invented a cer-
tain new aund useful Improved Ailr and
Vacuum Controlling Device, of which the
following is a specigcatiun.

The present nvention relates to an im-
rovement upon the ajr and vacuum control-
ing device shown and described in United
States Letters Datent No, 924,617, dated
June 8, 1909. ™ TInstallation of the device
manufactured under the above patent has
demonstrated the presence of certain disad-
vantageous features, notably, difficulty with
the stufimg-box arrangement, and water cof
condensation sputtering at the valve open-
ing. The principal object of the present in-
vention is to rep‘!a‘ce the aforementioned de-
vice with an air and vacuum controller, pos-
sessed, commercially speaking, of more effi-
cient and reliable working parts, of more
compact and more peadily accessible parts
and of simplified and chenapened construe-
tion. Other and further objects of the pres-
ent invention reside in the providing of gen-
dral details of construction and the combi-
nation thereof with other adjuncts hereafter
referred to.

The invention consists of the improve-
described nnd  finally
claimed,

The nature. characteristic features and
scope of the invention will be more fully
understood from the following description
taken in connection with the necompanying
drawings forming part hereof and'in which:

Figure 1, is a view in side elevation of the
air and vacunm controlling device embody-
ing the invention,

fig. 2 is a plan view of the underside of
the same, cerfain casing parts being removed,

Fig. 8, is a fragmentary view, principally
in section, of the right hand side of Iigs. 1,
and 2, .

Fig. 4, is a view in cross-section taken
upon the line 4—4 of Fig. 3, and

Fig. 5, is a similar view taken upon the
line 5—5 of Fig. 4. ‘ '

In the physical embodiment of the inven-
tion illustrated in the drawings, 10, desig-
nates an elongated frame or hanger of cast
iron. As shown in Fifg. 5, this hanger is of

i

T-shaped cross-seetion:  Integral with one
end of the hanger and depending therefrom
is, one part of a bracket or clamp 11, adapt:
ed for detachable attachment, to which is a

companion part 12, bolts 13, being sqresent -

for securing the parts tegether. The oppo-

65

60

site end of the hanger has formed integral -

therewith one part of a shell or housing 14,

detachably connected to which is a com-

panion part 15. Screws 16, 17, are present
for securing the parts together. One of the
shell parts, in the drawings, the lower shell,
is provided with lugs 18, for accommodat-
ing the serews 17. %‘shis shell is adapted to
house certain parts to'be presently described.
The relatively broad, flat, top of the hanger
10, has formed mntegral therewith, latertﬁly
disposed ears 19, apertured for the passage
therethrough of bolts for securing the
hanger to Flace. Clamped beneath the ver-
tical rib of the hanger 10, and in a medial
line therewith, by the parts 11—12—13, is
an elongated, brass, expansion tube 20,
serew-thres ut cach end. As shown this
tube is slightly inclined from the clam

11-—12, upwardly toward the shell 14—1

for a urlpose to presently appear, the free
end of which tube is supported. within the
U-shaped, slotted portion 21, of the lower
shell, see
tube 20, is for attichment to the
return pipe o8 a so-called vapor-vacuum
heating system, such as is disclosed in V. 8.
Letters Patent No. 968,668, dated August
30, 1910. The end 23, of the tube 20, carries
a hollow casting 24, which is contained with-
in the shell 1415, This casting 24, is of
rectangular configuration, is vertically dis-
posed and is provided at one side and near
its base with a screw-threaded boss to aecom-
modate the end 23, of the tube 20.. The
outer wall of the casting has formed therein,
at a point opposite the expansion tube, a
‘valve - opening 25, sec Fig. 3. “Extended
from the bottom of the easting 24, to with-
in a short distunce of the top thercof is a

" central partition 26, thus forming separate

compartments, 27, and 28. Compartiment
.27, has therein baflle plates 27, arranged at
un angle and oppositely disposed as shown
by dotted lines i’ Fig. 4, lo forin a tortuous
passage.  The baffle plates, preferably, are
formed integral with the compartment
walls.  Ilingedly connected to the outer wall

L1
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- very slight pressuré

2

of casting 24, is means for closing the valve-
opening 23. A deséription will now be given
of such means. 'Suspended in a vertical
manner from ears 29, on the casting, is an
arm 30. The mode of suspension is nceom-
plished by oppositely disposed screws 31,
the points of which center in counter-sunk
porttons 32, of the arm 30. Lateral adjust-
ments of the arm may thus be readily se-
cured and a very easy meving hinge joint
provided.  Loosely passing - horizontally
through the lower end of the arm is a pin
33, screw-threaded at one end and having
fixed to its other end a metallic vertieal disk-
valve or flap 34, for closing the valve-open-
ing 23, A nut 35, and lock nut 36, coéperate
with the screw-threaded cud of the pin 33,
to rétain the flap 34, in proper position. In
this connection it may ge stated that there
is & loose fit provided by this arrangement,
see Iig. 3, so that the flap may readily
adjust itself to any inequalitics of the sent
of the valve-opening 23. The rear of the
arm 30, is provided with a boss 37, for abut-
ting against an adjustably monnted, eush-
ioning, device 38, for maintaining in closed
position the flap valve and to prevent buc-
kling of the controller parts during an ex-
pansion period. The device 38, embraces
the following parts: Penetrating the outer
wall of .the shell 14, and extended within
the shell is an elongated it 39, & lock nut
40, being present to retain the nut in ad-
justed position. Passing hovizontally
through the nut -39, is a rod 41, the inner
end-of which is.provided with a fixed cap
42, and the outer end is screw-threaded 1o
receive a knob or handle 43, which is fixed
thereto as by a screw 44, see Fig. 3. Tnter-
posed between the cap 49, and the end 45, of
the nnt 39,13 a coiled spring 46. By proper
manipiilation of the handle 12, the distance
between the cap 42, and arm 30, may be reg.
ulited. Also tension of spring 46, may ge
prevent shifting of rod 41, by
> in system. _

. In'installation the operation of the ghove
described air and vacunm controlling device
15 a8 follows: Air which is present in the
system’ passes-throngh expansion tube, be-
ing pushed by the vapor in the system, and
escapes throngh valve-o ening 25, the fap-
valve permitting of Bucﬁ eseape.  Simultg-
necusly, vapor -heats np the
in expunding the costing 24, is moved out-
ward so that the part 87, of the flap-valve
arm ahuts against the cap 42, of the cushion-
ing deviee and maintaing in closed pesition
the flap-valve 34, thus confining vapor with-
in the system.
be noted that in order to prevent moisture
or water of condensation reaching the valve
opening. vapor‘in the cast) ng 24, is catised
to first advance away from and then toward
said  valve opening. As vapor advanc

tube 20, and

In this connectiom, it is to-

1,239,440

away from the valve opening, the baffles
soparate the moisture from the vapor ‘and
deflect the moisture or water of condensation
tion back to the expansion tube. The latter
being inclined away from the casting the
water of condensation
the tube and finds itg way to the boiler.
Thus water sputtering at the valve opening
is eliminated. Shou%d for any reason, a
small quantity of water of condensation
escape to the shell 15, it readily evaporates.
In this connection the vents 46, in the shell
permit of egress of air from the system,
Dermit of air entering said shell and further
provide means for inspecting the flap valve
during operation of the device and the in-
sertion therethrough of proper implements
for cleaning of ground surfaces of valve
and valve seat if necessary. . With the flap
valve closed, there is now confined within
the system a full capacity of vapor, the
heat units of which in transmission to 1
room being heated, cause condensing of the
vipor, thus creating a vacuuimn within the
system, the advantages of which are well
known,
What 1 elaim ig:—

drains back through
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1. A device of the class describer embrac-

ing an expansion tube clamped at one end
and equipped at its free end with a casting
forming a combined air and vapor chamber
provided with a single
means within said chamber for cAUSING alr
and vapor to pass first away from said
egress opening and then toward it, a flap-
valve for closing said opening, and means
operative for maintaining in closed posi-
tion said valve during expansion period.

2. A device of the class described embrac-
ing an expansion tube clamped at one end
and equipped at its free end with a casting
forming combined air and vapor chamber
provided with a single egresy opening, said
tube being inclined downwardly from the
said chamber to itg clamped end, means
within said chamber for causing air and
VAPOr to pass first away from said egress
opening and then toward it, u flap-valve
for closing said opening, and means, opera-
tive for maintaining in closed position said
valve during an expansion period.

3. A device of the class deserihed embrac-
ing an expansion tube clamped at one end
and equipped at its other end with a cast-
ing forming a combined ajr and vapor
chamber provided with a single egress open-
ing, said tnbe being inclined downwardl
from paid chamber to .its clumped&e_nff
means withint said chamber for causing air
and vapor to pass first away from said open-
ing and then toward it, means for separat-
ing and deflecting backward to said tube
waler of condensation as tho VAPOT Prasses
in a direction away from the 6Eress Hpen-
ing, a flap-valve for closing said egress open-
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“the expansion tube,
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ing, and meuns operative {or mainiaining
i closed position said valve, during an ex-
pansion period.

4. A device of the class-deseribed embrge-
ing an expansion tnhe chnnped at one e
and provided at jts free endd with » casling
forming a combined air arnl vapor chamber
having o single egress opening, said tube
heing inclined downwardly from said chan,-
ber 4o its clamped end, 1 partition, within
said easting for forming communicnting di-
visions, so disposed that air and vapor first
Puss in a direction away from the egress
opening and then fowaid ity baflle plates
within the division in which said air and
vapor pass in a direction away from saifd
opening. looscly suspended flap-valve for
relatively closing said egress opening - and
means operative for Inaintaining positively

closed said  valve during an expansion
period.
5. A device of the class described embrac-

ing a hanger carrying at one end a shell, an
expansion tube one end of which is clamperd
to the hanger and the free end of which pro-
and supports a hollow
casting provided with a single egress oper-
ing said tube inclining downwardly from
said casting to its clamped end. a flap-valve
hinged to the casting for relatively closing
said_opening and cushioned means corried
by the said shell for positively maintaining
elosed said valve during an  expansion
period.

6. A device of the class described em-

bracing a hanger ¢a rrying at one end a shell,

AN expansion tube one end of which is
clamped to the hanger and the free end of
which projects within the shell and supports
2 hollow casting provided with a single
egress opening said tube inclining down-
wardly from said casting to its clamped end,
means arranged within the hollow casting
for deflecting water of condensation back to
a flap-valve hinged. to
the hollow casting for relatively closing said

‘opening and cushioned means carried by the

shell operative for positively closing said
valve during an expansion period,

7. A device of the class described embrac-
ing a hanger carrying at one end g two-part
separable shell, an expansion tube one end
of which ig clamped to the hanger and the
free end of which projects within the ghell
and supports a hollow casting provided with
a single egress opening, said tube being in-
clined downwardly from said casting to its

-clamped end, means arranged within_ the

hollow casting for separating water of con-
densation from vapor and deflecting it back
to said tube, a flap-valve hingedly suspended
from the hollow casting for relatively clbs.
ing said opening and adjustably cushioped
means carried by a fixed part of the shall

‘operative for, positively closing said valte

during an expansion period and for pre-
veniing biekling of the controller parts.

8. A device of the eluss described em-
bracing a hangey carrying at one end a two-
part shell provided with vents adjacent the
egress opening of which one of said shell
Darts is detachable, an expansion tube, one
end of which is elimiped to the hanger and
the other end of which projects within the
shell and supports a hollow casting pro-
vided with a single egress opening, said tube
being inclined  from said casting -down-
wardly to its clamped end, means within the
casting for separating water of condensa.
tion from vapor and deflecting it back to
the said tube, a flap-valve hingedly sus-
pended from the hollow casting for rela-
tively closing the said opening and adjust-
ably cushioned means carried by a fixed part
of the shell operative for positively closing
snid valve during an expansion period.

9. A device of the character stated em-
hracing a hanger, an expansion tube clamped
at one end to said hanger, a member pro-
vided with an egress opening and adapted to
separate water of condensation from air
and vapors fixed to the froe end of the ex-
pansion tibe, which tube is operatively posi-
tioned to drain water of condensation away
from said member, a flap-valve mounted
upon said member operative to relatively
close said egress opening and cushioned
means carried by the hanger cobperatively
disposed with respect to the flap-valve to
ciuse the latter to positively close said egress
opening during an expansion period.

16. A device of the charpcter stated em-
bracing a hanger, an expansion tube clamped
at one end to the hanger, a member provided
with an egregs opening and adapted to sepa-
rate water of condensation from air and
vapors fixed to the free end of the expansion
tube, which tube ig operatively positioned to

drain water of condensation away from said .
110

member, 4 valve mounted upon said mem-
ber pperative to relatively close said egrols
opening and means carried by the hanger
codperatively disposed with respect to said
valve to cause
said egress opening during an expansion
period. .

11. A device of the character stated em-
bracing a member provided with an egress
opening and adapted to separate water of
condensation from air and Vapors, an ex-
pansion tube connected at one end to and
positioned to drain said member, a hanger
to which the other end of said tube ig fixed,
means mounted upon said member for rela-
tively closing said egress opening and in-

dependent means carried by the hanger posi-
tioned to cause said closure means to posi-
tively .elose the egress opening during an
£xpansion period. . - ‘

12. A device of the. character stated.am.

the latter to positively close.

70

75

80

85

90

95

100

105

116

120
125

130,



4

hracing a member provided with an egress
opeiting for the escape of air and vapors, an
expansion tube connected ut one end to and
positioned to drain said member of any
% water of condensation that may be present
therein, a hanger to which the other end of
said tube is fixed, a_freely suspended self

alining valve mounted upon gaid member for

relutively closing sald egress opening and

1,239,440

means carried by the hanger positioned tu
cause said valve to positively close Lhe egress
opening during an expansion peried.

In testimony whereof, I have hereunto

signed my pame.
. HARRY HALL HESS.
Witnesses:
WitraaM J. JACKSBON,
Hriexn M. BYRNE.

<
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HARRY HALL HESS, OF PHILADELPHIA, PENNSYLVAWIA, ASSIGWOR TO TAPOR-
VACUUM HEATING CO., CF PHILADELPHIA, PENNSYLVANIA, A CORFPORATION

OF NEW JERSEY.

VAPOR-VACUUM-CONTROLLER VALVE,

1,288,887.

Application filed March 8, 1917,

To all whom i may concern: »
Be it known that I, Harry Hawr Hess, a
citizen of the Tnited States, residing at
~)hllddelphm in the county of Phila 1phm
and State of Pennsylvania, have invented &
certain new and useful Vapor-Vacuum- Con-
troller Valve, of which the following 1s a
specification, the same bems: a continuation
inpart of myv appheation for Letters Patent.
serially numbered 111,276, the latter being
a renewal of apphcatlon qemally numbsared
30,091 as filed September 10, 1915, patented
September 4, 1917, and numbered 1,239,440,
The control]nr as manufactmed under
United States Patent No. 924,617 and upon
which device the present invention is an im-,
provement, requires separate valves tc pre-
vent egress of vapor from and to prevent in-
gress of atmospheric air to the heating sys-
tem. By such construcmon not only are two
separate valves required buté the steny of the
valve for preventing egress of vapor works
through' a stuffing box and the valve {or pr
venting ihgress of atmospheric air to Lh@

'System has substantially 11111‘9%"'1&L?(; oué-

ward movement.

The present inven a,ion has for its object to
prov ide a controller ! having 2 sm;;le self
seating ﬁ%p valve mlcul wted to positively
close a single valve opening upon vapor ex-
pansion and to remain seated as vapor pres-
sure lowers due to the vacunm in the system
being hoated which vacuum is mwmuamea

. constant Dby the prevention of ingress of

fxtmospher]c air to the system.

The invention consists of the improve-
ments hereinafter descrﬂoed and finaily
claimed.

The nature, characteristic festures and
scope of the invention will be more fully
understood from the following description

taken in connection with the accompan‘ymw _

drzmmws formmcr paré hereof and in whieh
there is shown in side elevation partly sec-

“tioned. a vapor-vacuum controller equipped
- with' a valve construction embodying the’

invention.

For the purpose of illustrating my mven-
tion, I have shown in the accompanying
drawings a formn theredf which is at present
preferred by me, since the same has heen
found in p"nchce to give qamsmotorv and
reliable results, although it is to be tnder-

Specification of Letters Patent.

Patented Dec. 24, 1D18,
Serial We. 15 3,698,

stood that the. various instrumentatities of
which my invention consists can be variously
arranged and organized and that my inven-
tion is not limited fo the precise arrange-
ment and organization of the instrumentsli-
ties as herein shown and described.
Referring to the drawings 10 represents
a tube, preferably of brass, upon which thie
2POTs of the heating system (not shown)
wct for expansive purposes. Such tube is
clamped as at i1 a:; one end to a fxed sup-
port 12 and ifs other end is free for ?“ﬂ')ln
tudinal movement through a guide 13. m,
a suitable place, provision is ‘made in the
form of a single opemng 14, for the egress
of air from the svstem. -As slwo‘vm the open

)

ing is provided in one end of the sap pm“

‘Posn’moned for relatively ciosing the oz}c.n--
Such

ing 14 is a seli- alining ﬂap-v ve.
ﬂve consists of a Dwutzﬂ arm 16 the 5’;ee

“end of which is prondea with a self-alining
disk or flap 17.

The arm 16 ig cvv“'iea 03’
an extension 19 on suppert 12, The valve
is advanced toward the opening 14 by th

expansion of tube 10. 'The direction of
movement of the respective tubes is desig-
nated by an arrow in the drawing and in
this Pon‘wcmon it 1s 0 be noted that the free
end of tube 10 has fixed theveto a ved 20
which passes preferably through the tube
and through the arm 16 and is provided at
its free end with a nut or the like. Pretf-
erably having cushioned relation Between
said rod and the far side of arm 16 is a st op
21 so that undue expansion of tube 16 will

not cause buckling of controller pams It
will be observed that expansion of tube 10
serves to close opening 14, vapor. acting ex~
teriorly upon tube 10.. The effect is thas of
closing & single opening 14 to g,m_, gxpuision
of vapor from the system snd pi’eventiun
Gf egress of atmospheric air %o.the sysient
by 2 amgle valve,” Hrom the zmo e described
comrol]mo valve construciion, it .vii‘ e un-
derstood that with the vapor pressure rising,
gir as may be within Lhe system 2

to move in advance of the vapor s
its way to the atmosphere .'Wuug‘r). op ning
14 past the loosely positioied fHap-vaive.

With the heated vapor 1‘eachm’v“ the con-
treller, the fube 10 rapidly ents and ex-
pands thereby causing positive closing of
opening 14, As vapor pressure drops the
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. System cools and g vacuum is produced invention or sacrificing any of itg advan-
which vacuum serves to maintain seateq tages,

upon the opening 14 the flap valve. Ag the What I claim js:
flap. valve is thus kept seated, no atmogs: In a device of the character stated, an ex-
pheric air finds its way within the controller pansion tube located in the direct path of
so that a “constant vacuum is maintained travel -of heated vapor; a casing supporting
without the employment of any locking or and surrounding said tube said casing being
interlocking attachments, Water of conden- provided with an opening for the passage of
sation draing away from opening 14. The air and an ouﬂ)ft connected to a vacuum Sys-
~opening 14 ig located at the top of casing 12. tem for draihing water of condensation

It will now be apparent that I have de.- away from sdid opening, a flap valve located

- vised a novel and useful construction which beyond ‘said expansion tube and pivoted for
embodies the features of. advantage enu- free vibratory movement toward and awa;
merated as desirable in the statement of the from said opening, and means controlled by
‘invention and. the above description and. ~the movement of said tube for closing saiq
while T have in the present instance shown - valve whereby the built-up vacuum main-
and described the preferred embodiment tains said valve closed under predetermined
“thereof which has been found in practice to - conditions: © - - ' '

give satisfactory and reliable results, it is to In testimony whereof, I have hereunto
be understood that the same is Susceptible signed my name, -

" out departing from the spirit op scope of the o HARRY HALL HESS
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UNITED STATES PATENT OFFICE.

HOSEA K. XKRIEBEL, OF PHILADELPHIA, PENNSYLVANIA.

AUTOMATIC AIR VALVE.

Application filed August 22, 1922.

The object of my invention is to provide
an effective and positively acting thermo-
static air valve for automatically operating
as an air venting device for radiators of a
steam heating system; and which has also
capacity of acting as a check valve to pre-
veut inflow of air in the event of a partial
vacuum being created within the radiator by
the condensation of the steam therein.

With the above and other objects in view,
the natare of which will be more fully un-
derstood from the description hereinafter,
the inventilon consists in the novel construc-
tion of automatic air valves, as hereinafter
more - fully - described and defined in the
claims.

Referring to the drawings: Fig. 1 is a side
view, with part in section, illustrating my
improved automatic air valve; Iig. 2 is an
elevation of the upper portion of the same
with the hood in section; and Fig. 3 is a
vertical section of the character of Hig. 1,
but illustrating a modified construction.

2 is the main casing and is provided with
a screw threaded nipple 3 for attachment to
the radiator. Arranged within this casing
is a thermostatic bellows 9 of any suitable
construction, containing a volatile fluid or
condensable gas, which under the application
of steam heat expands to expand the bellows
and upon cooling, as when no steam is pass-
ing, permits the bellows to contract. Ther-
mostatically operating bellows of this char-
acter for use in air valves have been hereto-
fore in use and this device of itself is not
of my invention. :

The upper part of the casing 2 is provided
with a hub 4 having an internal or external
screw threaded aperture in which is screwed
a plug 5 having a valve seat 6 and a tubular
passage 7 leading thereto from the interior
of the casing 2. The upper end of the ther-
mostatically operating bellows 9 is fitted
with a valve piece 8 which is loosely guided
in the tubular passage 7 and is made conical
on the top to seat upon the valve seat 6 and
thus control the venting orifice from the cas-
ing 2 in such manner that when air Is pass-
ing from the radiator, the bellows 9 holds
the valve piece 8 away from its seat 6 and
permits the air to escape under the pressure
of the steam which drives the air from the
radiator. When, however, steam, following
the air, attempts to pass through the casing
9, the bellows 9 is expanded and in doing
so causes the valve piece 8 to seat and shut

Serial No. 583,489,

off the escape of the steam. If, however, the
radiator be shut off from the steam supply,
the steam within it will condense and pro-
duce a partial vacuum within the same and
if not otherwise prevented, would cause air
to be sucked through the valve into the cas-
ing and thence into the radiator. . Similarly,
during the operation of the radiator, it some-
times happens.that, in case of a severe drop
in atmospheric temperature or from a short-
age of steam supply, condensation in the

radiator takes place to such an extent that a

partial vacuum is created and air drawn
into the radiator. To prevent this inflow of
alr, I provide the air valve with a check
valve mesns of specific character which ef-
fectively prevents such inflow and this I
will now describe.

The plug 5 is provided with a collar or
shoulder portion which clamps down upon
the top of the hub 4 to make a steam and
alr tight joint and its upper portion is ex-
tended upward in a body 10 having a tubu-
lar air passage 11, the bottom thereof open-
ing through the valve seat 6 and its top
opening laterally through a vertically ar-
ranged valve seat 17. A check valve 12
rests by gravity against the valve seat, so as
to act as a check valve to prevent air en-
tering the passage 11 but cffering no mate-
rial obstruction to the escape of air from
the passage when venting the radiator. As
shown in Figs. 1 and 2, this check valve 12
is hung by hinks 18 from a pivot 14 in an
angular projection at the top of the body
10; and 1t will be noted that the pivot 14 is
slightly to one side of the center of gravity
ot the valve 12 so that it tends to seat by the
action of gravity and hence is very sensitive
to pressures in both directions. This air
check valve construction is very small and
being delicate is protected by a hood 15 in
dome form which may either be screwed up-
on the outside of the hub 4, as shown, or may
be made as a tightly fitting sleeve joint.
This hood not only protects the check valve
structure against mjury from breakage, but
keeps out dirt and dust. 16 is a side aper-
ture or vent through the wall of the hood
to permit the escape of air when venting
the radiator.

In place of having the valve 12 in the
manner shown in Fig. 1, it may be made
as shown in Fig. 8, in which the valve piece
12* may be loosely carried on the end of
an arm 137 which extends upwardly and in-
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wardly to a pivet connection 14" on the lat-
eral projecting portion of the body 10. In
this case, as in that of Figs. 1 and 8, the
valve piece seats by frravltv

It will now be apnfueﬂt that I have de-
vised a novel and useful construction which
embodies the Leatures of advantage enumer-
ated as desirable, and while I have in the
present instance shown and described the
preterred embodiment therecf which ha
been found in practice to give sa tlomchy
and relable results, it is to be understcod
that T do not restrict myseif to the details,
as the same are suscepéible of modification
i various p rtwmars without dep‘wrtmw
iros o the spirit or scope of thn invention.

na\'mg now deseribed my invention, what
I claim as new and desire to secure by Let-
tﬂrc* Patent is:—

1. An antomatic air valve, comprising a
casing and a thermostatic expansive ele
ment therein having a valve 1,1e<:ﬁ c]n‘ecwd
upwardly, -in combination with a plug in
one piece screwed into tle upper Dflrt of
the casing and having an angular tubular
passage terminating at the cottom with an
air vent seat dlrected toward. and in aline-
ment with the valve piece of the thermostatic
element and at its upper part provided with

1,589,009

a laterally opening check valve seat whese
plane is suLstd'ltmlly vertical, and a Ura\/luy
actuated check valve freely ¥ suspended from
the plug like a pendulum in a substantially
vertical poqulon and Ponnally seating upen
the outside of the check valve seat with o
very light contact so as to offer practically
1o ‘resistance to opening in response to =
very small pressure released by the thermo-
static valve.

2. The invention according to claim 1,
wherein further, the plug ex ctends v pwardly
from the casing and has its check valve seat
at a distance above the vent valve seat, and
in which the check valve is hung at the out-
side of the piug exten“mq and freely ex-
posed from all sides, and a hoad indepen-
dent of the check valve and its seat is de-
tachably secured to the casing and extending
over the plug to enclose it and the check
valva, said hood having a vent aperture and
when removed exposing all of the working
parts of the checls valve and its s upporting
means whereby they may be directly handled
in case of derangement.

In testimony of which invention, T here-
unto set my hand.
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‘having a gravity
may be properly positioned irrespective of |

' UNITED STATES PATENT OFFICE.

HOSEA K. KRIEBEL AND IRWIN Z. XRIEBEL, OF PHILADELPHIA, PENN_SYLVANIA.

CHECK-VALVE.

Specification of Letters Patent.

Patented Sept. 21, 1909.

Original application filed April 19, 1907, Serial No. 369,055, Divided and this application filed February
S 18, 1908. Serial No. 416,457, )

To all whom it may concern:

Be it known that we, Hosea K. KRrIEBEL
and Inwix Z. KRIEBEL, both citizens of the
United States, and residents of Philadel-
phia, in the county of Philadelphia and State
of Pennsylvania, have jointly invented cer-
tain new and useful Improvements in Check-
Valves, of which the following isa specifica-
tion.

This invention consists of an improved
check valve intended for use in connection

with sgrstems of steam heating such as is de- |

scribed in an application for Letters Patent
serially numbered #369,055 and of which

the present case is a divisional application;

and the principal object of the present in-

vention may be said to be to provide a check |

valve for radiators to permit of the circula-
tion of steam in one direction only and to
permit air and water of condensation to
readily escape from the radiators.

A g]rther object is to apply to what i
usually termed a steam fitter’s union, the
valve of the invention without in any way
altering the construction of said union.

A still further object is to provide a union
ap or valve disk which

the angle of the union.

Other objects will appear hereinafter.

The invention stated in general terms com-
prises the improvements to be presently de-
scribed and finally claimed.

The nature, characteristic features and
scope of the invention will be more fully
understood from the following description
taken in connection with the accompanying
drawings forming part hereof and in
which:— - '

Figure 1, is an elevational view of a radia-
tor haviniapplied thereto a check valve em-
bodying the invention. Fig. 2, is a view in
central section of the valve parts embodying
the invention and illustrating the same about
to be assembled. Fig. 8, is a view in central

_section of the valve parts assembled. Fig. 4,

is a view in cross section of Fig. 3. Fig. 5,
is a view in central section of a somewhat
modified form of the invention; and Fig. 6
is a similar view of a still further modified
form of the invention. -

In the drawings there is shown a radiator
1, to which is connected a steam supply pipe
2, and a return pipe 8. In the return pipe 3,
arranged in juxtaposition to the radiator, is

|-a check valve 4. This check val.ve permits

of a free circulation of steam through the
radiator in one direction only and at the
same time readily permits of air and water
of condensation leaving the radiator. Re-
ferring more especially to Figs. 2, 3 and 4,
the check valve 1s shown to comprise what is
known as a steam fitter’s union consisting of
inlet and outlet branches 5 and 6, interposed
between the beveled portions of which is a

enerally dish-shaped, comparatively shal-

said branches being securely held to place by
means of a coupling or spanner-nut 8. The
inlet branch 5, is shown - as being in one
piece, the inner end of which is considerably
enlarged at 9, and is of the configuration of a

frustum of a cone terminating in a shoulder

10. The outer end of the branch 6, is screw
threaded for application to the outlet end of
the radiator. The outlet branch 6, is ar-

ranged at an angle to the inlet branch and is-

externally threaded as at 11, for a purpose to
be described and is internally threaded as at
12, for application to the return pipe. The

wall of the inner portion of the branch 6, is -

increased in thickness as shown in order to
provide a beveled seat 13. The coupling or
spanner-nut 8, is internally threaded as at
14, and is adapted to engage the threaded
portion 11, of the branch 6, and its outer por-
tion is provided with a flange 15, which is
adapted to abut against the shoulder 10, of
the branch 5, the opening 16, of the nut 8,
passing over the enlarged part 17, of the
said branch. The generally dish-shaped
member 7, is shown as being of compara-

tively thin metal the walls of which are.

aslant and is provided in its bottom wall
with a central opening 18, above which are
lugs 19, having pivotal relation with which
is a valve-disk 19%, which may be weighted
as at 20. When the parts are assembled,
this dish-shaped member 7, is arranged be-
tween the two branches so that the part 9, of
the inner branch fits within the dish-shaped
member 7, and the beveled seat 13, of the
branch 6, fits over the dish-shaped member,
or in other words are nested one with respect
to the other as clearly illustrated on Fig. 3,
and may be readily adjusted within the union
by merely loosening the nut 8, so that the
valve-disk may be shifted to.always assume a
vertical position irrespective of the various
angles in which the union may be placed.

ow, member 7, carrying a valve disk, the.
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In Fig. 5, the inlet and outlet branches are
shown in alinement and the part 21, of the
inlet branch is curved convexly, and the part
99, of the outlet branch is curved concavely,

‘and the dish-shaped member is convexly-con-

cavely curved to fit between these parts.
The valve disk 23, thereof is provided with a
stem 24, which loosely fits within an opening
in the arm 25, pivotally hinged from lugs 26,
arranged above the opening in the dish-
shaped member. .The stem is screw threaded
for the reception of a nut 27, to confine the
disk to the arm.

In Fig. 6, instead of a hinged flap, the
dish-shaped member is equipped with a
valve-disk 28, having a stem 29, that works
through a bearing in the spider 30, other-
wise the.construction is the same as described
in Fig. 5.

It will be readily seen by reference to the
drawing that the valves open in a direction

away from the taper or slant of the side -

walls of the dish-shaped members.

What we claim is:—

A check valve comprising a union consist-
ing of a pair of members having their meet-
ing faces inwardly and outwardly beveled
to seat each other, a generally dish-shaped
member having a vertical valve opening in
its bottom wall and a valve therefor adapted
to open in a direction away from the taper
of said dish-shaped member, said member
being positioned between the beveled parts
of the union and a nut for coupling the union
parts together.

In testimony whereof we have hereunto
signed our names. _

HOSEA K. KRIEBEL.
IRWIN Z. KRIEBEL.

Witnesses: .
Wiriam S. JACESON,

Howarp E. LINDERMAN.
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