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panying drawmge, in whlch-—--- | =
Figure 1 is a central vertical view ef my
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"UNITED STATES PATENT OFFICE.

CHARLES A. BALL, OF WASHINGTON, DISTRICT OF COLUMBIA.

FITTING FOR STEAM-H EATING SYSTEMS.

SPECIFICATION fermmg part of Letters Patent No. 702,336, dated June 10, 1902
Appheetwn ﬁled March 6, 1902, Serial No. 96,987, (Nomodel)

To all whom Lt m{my CONCEPTL:

"Be it known that I, CHARLES A. BALL, a
citizen of the United Stetee residing at Wash-
ington, in the District of _Columble, have in-
vented new and useful- Improvements in Kit-
tings for Steam-Heating Systems, of which
the following is a specification.

My 1nvent10n relates to fittings for the re-
turn side ot redletore, steam- 00118 and other

similar articles, and is equally well adapted

for use in steam-heating systems wherein ex-

‘haust-steam is employed and a circulation is
created and maintained by means of an ex-

haust apparatus, such as a vacuum-pump
operating - through' the return- -piping of the
system; or Wherem live steam is employed
and the circulation created and maintained

throu*:rh the ehpenswe eneray of the steam

itself. -

My 1nvent10n is pelblculelly deswned t.o
provide a fitting that when once &d;]usted to
the requnemente of its- particular radiator
will require no further adjustment under
either an exhaust or a'live steam supply and

‘which may at the same time be instantly con-

verted by an unskilled operator into a clean-
out fitting for sediment, dirt, de., e.nd then

be restored to its normel opere‘mve position.

Certain other novel features are embodied-
in my improved construction, as will be here-
inafter more definitely pomted out and

claimed, reference being had to the eecom-

1mproved valve shown in operetwe position
for exhausting the entrained air and water

diator to the return-pipe.
tal sectional view taken on the lme3 3, Fig. 1.

Similar numerals of reference denote cOr-

| 1esp011d111ﬂ' parts in the several views.

45

50

In thesaid drawings the reference-numeral
1 denotes a-casing “apertured and exteriorly

scerew-threaded on one side at 2 for attach-
ment to the base of the radiator and also

apertured and interiorly screw-threaded on
its under side at 3 for attachment to the ro-

turn or exhausting pipe of the system.

Fig. 2 is''a similar. view.
showing the partsin posmon to permit a free
eleen-out passage theréthrough from the ra-
Flcr 3 is a hori-'|
of my improved construction will' be under-
stood to be as follows: It is desirable when a

[

stem 5 of a plug-valve 6, hereinafter de-

scribed, the same termlnetmﬂ' in the open

end of a conventional peckmn*-nut 7,8crewed
onto the bonnet-piece 4, the: e*{treme upper

end S of said plug- valve stem being irregu-

larly shaped to engage a similar 111en'uler ap-
erture 9 in the stem 10 of an ordmely re-
movable hand-wheel 11, as shown.

The casing 1 is pl_evl_ded on its interior
with a partition 12, dividing the casing into
two chambers, S.‘:le parmtlon being formed
into a vertical cylmdmcel eitenelon 13, re-
ceiving the plug-valve 6, and in which the
latter is adapted to be fleely rotated. Said
plug-valve is ‘hollow and open' at its lower
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end to communicate fleely with'the exhaust- -

pipe of the“system and is also provided on
one side with an aperture 14, preferably of
even diameter with the two apertuares 15 and
16, formed in the extension 13 of the parti-

tion 12/ and on opposite sides thereof, as

shown, the said aperture .14-being edepted
to 1en'1ster accurately with either of the ap-
eltmee 15 16 or to be out'of register with
both, as desired. The stem 5 ef the plug-
valve is formed hollow for a short distance
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above its point of juncture with said valve

and is provided with a small aperture 17,
communicating with the interior of said velve
-~ Mounted in bhe partition 12 on the radia-
tor side of the valve 6 is a vertical pipe 18,

the same communicating with both sides of

| 'said partition and plOJeLtluﬂ' downwardly
into the chamber on the radiator side to with-
in a short distance of the bottom thereof, as
}ehown'
is a check-valve 19, the same being provided
‘with. a gitide-stem 20, pro;lectmﬂ upwerd into
the nut 21, as shown.

Seated in the upper end of said pipe

o

QC

" From the above description the operation

system is first installed to subject the same

95

to a thorough washing oufi'in order to re- -

move as far as possible all dirt and sediment
contained therein and this I accomplish by

‘turning the plug-valve to the position shown

in Fw 2 and then admitting steam under
conmdemble pressure to the system, the re-

- Pderewed 1nto the upper end of the casing 1 | through apertures 16 and 14 from the radia-
is a bonnet-piece 4, tthI]ﬂ'h which passes the | tor 130 the 1etu111-p1pe a.ll dirt. and sediment

ICO

| sult ‘being that as there is a free passage




- will be promptly carried off through the re-
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turn-pipe, and by connecting the latter with

the sewer any clogging of the vacuum-pump
and its ports is prevented. This cleaning-
out process being accomplished, the plug-
valve is turned to substantially the position
shown in Fig. 1, thus closing aperture 16 and
opening apertarel, communicating with the
interior of casing 1. Exhaust-steam being
now admitted to the system and the usual
vacuum - pump started on the return side
thereof, a reduction of the air-pressure in cas-
Ing 1 will promptly take place by reason of
the extraction of the air therein through ap-
ertures 15 and 17, which reduction in pres-
sure will be communicated to the radiator
through pipe 18, the check-valve 19 opening
freely upwardly to permit the passage of the
alr therethrough. The necessary vacuum
being thus provided in the radiator, the ex-
haust-steam will fill the same and condensa-
tion therein will ensue, as usual. The extrac-
tion of entrained air will now continue
through pipe 18 and apertures 17 and 15, and
the water of condensation from the radiator
will aceumulate in the casing 1 beneath the
lower end of pipe 18 until it submerges the
same, whereupon it will be lifted by the suec-
tion through said pipe and past the check-
valve 19 and will then escape into the return-

pipe of the system through apertures 15

and 14.

It 1s well understood in vacunm systems
that between the pump or exhausting appa-
ratus where the vacuum is initial and great-
est and the most remote radiator of the SyS-
tem considerable vacuum is lost through fric-
tion and leakage and thattherefore radiators
located at different distances from the ex-
hausting apparatus will require a greater or
less relief, according to their distance from
the exhausting apparatus. The necessary

relief for each radiator can be accurately ob-

talned by adjusting its plug-valve 6 so as to
graduate the port formed by the openings 14
and 15, and this adjustment may be accu-
rately determined by the sound to an expe-
rienced operator of the draft of condensation
and air through the valve, it being under-
stood that when this adjustment is once ob-
tained the upper end 8 of the valve-stem 5
and- the edge of the packing-nut 7 may be
nicked or marked in any suitable manner to
indicate the same for future readjustment.
In this way any unskilled person may pe-
riodically turn the valve 6 to the position
shown in Fig. 2 to elean out the fitting and
then accurately readjust the same to its
proper vacuum position.

In order that there may be no water of con-
densation in the radiator, the casing 1 is so
located with respect thereto that the lower
end of pipe 18-therein shall be lower than the
base of the radiator, and even with this ar-
rangement while any sediment or dirt in the

‘radiator will naturally gravitate toward the
casing 1 and take position therein beneath

|
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‘the pipe 18 the latter by relieving the top
stratum of water only will not disturb said
sedimentordirt, which by reason of its weight
will remain at the bottom. Moreover, should
such an accumulation of sediment take place
as to choke the lower end of pipe 18, which
will be evidenced by the casing becoming
cold, the same may be instantly flushed out
into the return-pipe by momentarily rotating
valve 6 to the position shown in Fig. 2, and
thus exposing it to the full effect of the vacu-
um as well as to the flushing effect of the wa-
ter of condensation thus relieved with greater
velocity., |

An important funection performed by the
check-valve 19, located as shown, is as fol-
lows: When a radiator filled with steam is
cut out of circulation by closing its inlet
steam-valve, the condensation of the steam
in sald radiator produces for the time being
a much stronger vacuum than that produced
in the relief-piping by the exhausting appa-
ratus, in which event a back draft of water
from the other radiators and the return-pip-
Ing into said radiator is almost certain to oc-
cur, thus causing a violent ‘‘hammering”
when steam is again admitted to said radi-

ator. Inmyimproved construction, however,

the echeck-valve 19 under this condition will
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immediately seat, and thus effectually pre-.

vent this objectionable feature. This excess-
ive vacuum, due to this condensation in the
radiator, is of short duration, however, due
to 1ts being supplied by leaks and structural
defects in the radiator itself and when fully
supplied and when the vacuum caused by the
exhausting apparatus again becomes the

stronger the check-valve 19 will lift and the
air in the radiator be extracted, thus prepar-
ing theradiator forthe freeadmission of steam
when the inlet-valve is again opened.

It will be understood that my improved
valve is as well adapted for use with a live-
steam or pressure system as with an exhaust-
steam or vacuum system, for while in the lat-
ter instance the water of condensation will
be sucked up through the pipe 18 in the for-
mer Instance the water of condensation will
be forced up through said pipe 18, due to the
pressure exerted by the live steam in the sup-
ply side of the system. For this reason said
fitting is peculiarly well adapted for use in
connection with thesteam-heating system dis-
closed in Letters Patent No. 644,961, granted
to me March 6, 1900, wherein either live or
exhaust steam is employed, and it will be un-
derstood that when my improved fitting is

‘once adjusted for the proper relief, according
to its location with respect to its steam-sup-

| Ply, no further adjustment will be necessary

when the system ischanged from a live-steam

| To an exhaust-steam system, or vice versa.

Having thus described my invention, what

Iclaim asnew, and desire to secure by Letters
Patent, is—

1. Afitting for steam-heating systems, con-
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sisting of a casing adapted to communicate
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with the radiator and return sides of the sys-
tem, and a valve in said casing for establish-

.nwelthel direct commumcabmntherethlOun'n*
for cleaning or blowing out, or indirect com-
munication for relief of entrained air and

water of condensation.

2. Afitting for steam-heating qutems, con-
sisting of a casing adapted to communicate
with the radiator &nd return sides of the sys-

tem, and a valvein said casing for establish-
ing elther direct commumcatwn therethrough
for cleaning or blowing out, or indireet and
adjustable commumcatlon fox_' relief of en-
trained air and water of condensation.

3. Afitting forsteam-heating systems, con-

sisting of a casing having an outlet, a parti-
tion theleln dwldmﬂ' sald casing into two
chambers, one adapted to communicate with

the radiator side of the system, means for af-

fording relief of entrained air and water of
condensation from the chamber onthe radia-
tor side to the other chamber, and a valve
adapted to establish either dir ect communi-
cation between the chamber on the radiator
side and the outletor between the other cham-

.ber and the outlet.

4, Afitting for steam-'hea,tmg systems, con-

sisting of a ca,sing having an outlet, a parti-
tion therein dividing said casing into two

chambers, one adapted to commumcate with
the radiator side of the system, means for af-

- fording communication between said cham-
- bers, and a valve in said partition control-

35

 or between the other chamber and the outlet.:
- 5. Afitting for steam-heating systems, con-
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lable from the exterior and adapted to estab-
lish either direct communication between the

chamber on the radiator side and the ontlet

sisting of a casing having an outlet and di-

vided into two eh&mbers, one adapted to com- -

municate with the radiator side and the other
normally with the outlet, and a substantially
vertical pipe commumcatmw between the
two chambers for permitting the relief of en-
tmmed alir and watel of coudensatlon from

3
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the chambel on the radiator side to the other |

chamber in an upward direction only.

6. Afitting for steam-heating systems, con-
sisting of a casing having an outlet, a parti-
tion therein d1v1d1nﬂ' sald casing 1nt0 two
chambers, one a,dapted to commumc&te with
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the radiator side of the system, said partition

having ports opening from éach chamber into

the outlet, a valve for controllably opening

either of sald ports or closing both of them,
and means for affording communleatlon be-
tween said chambers.

- 7. A fitting for steam- heatlnﬂ‘systems, con-
sisting of a casing having an outlet, a parti-
tion therein dwldmﬂ* sa,ld casing mto two

chambers, one adapted to commumcabe with
the radiator side of the system, said partition
having ports opening from each chamber into

the outlet, a valve for controllably opening
either of said ports or closing both of them,

and a pipe communicating between the two

chambers for permitting relief of entrained

airand water of condensation from the cham-

ber on the radiatorside to the other chamber

in an upward direction only. _
3. Afitting for steam-heating systems, con-
sisting of a casing having an outlet a, patti-

tion d1V1d1ng Sald casing mto two ehambers,
one adapted to commumcate with the radia-

tor side and the other normaII} with the out-

let, a substantially vertical pipe communi-
_eatmo' between said chambers and projecting
at its 10Wel end into the chamber on the ra-

diator side to a point above the bottom of said
chamber, and a check-valve in said pipe per-

mitting passage therethrough from the radia-
tor side to the outlet side only

In testimony whereof I have hereunto set

my hand in the presence of two SIleCI’lblI]g

mtnesses |
. CHARLES A. BALL.

Wltnesses
~ MARY F. LYONS
FRED H. WOMRATH.l
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