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UNITED STATES PAT

PATENT OFFICE.

BARTHOLOMEW R. DOODY, OF CANTON, MASSACHUSETTS.

LOW-PRESSURE STEAM AND ANALOGOUS SYSTEM.

No. 830,850.

To «ll whom it may concern: . .

Be it known that I, BarrnoLomew R.
Doony, citizen of the United States, residing
at Canton, in the county of Norfolk and State
of Massachusetts,haveinvented a certainnew
and useful Improvement in Low-Pressure
Steam and Ana{ogous Systems, of which the
following is a specification, reference being
had therein to the accompanying drawings.

The object of the invention is to provide s

combined damper regulator, pressure gage
water gage and safety device. :
" In the drawings:—Figure 1 is an elevation
of apparatus embodying my invention when
there is no steam pressure. Fig. 2 is'a plan
view thereof partly broken away. Fig. 3is
a section on lme 3—3 of Fig: 1. .~ Fig. 4isan
jof ew similar ‘to Fig. 1; partly
away, showing the apparatus when
under pressitre, - C - '

e

* Referring to the drawings,—1 represents

a pressure chamber which is filled with water

" to the proper level, as indicated in. Fig. 1.

-The steam space of the pressure chamber is’
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connected with the steam space of the steam
boiler by a'pipe 2 which is pitched toward the
boiler and serves both . to introduce steam
from the boiler and also to carry off any ex-
cess water in the pressure chamber which
may have been caused by condensation .of
the steam.. Connecting with the pressure
chamber snd opening into it from'the top is
an expansion chamber 3 which extends down
into the pressure chamber to some distance
below the normal level of the water line in
the pressure chamber and nearly to the hot-
tom of said chamber.. The upper end of the

expansion “¢hamber extends some distance
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above ‘the “top ‘of the pressure’ chamber.

The expansgion chambier is opet t6 the atmos-

phere at the to :
Conriecied

P' . i . i
cted with the pressure chamber at
the lower part thereof in any suitable way
are two glasswater gages 5, 6, which for con-

venience ‘of ‘connection are preferably con--

* necte.! with the pressure chamber by a fittin,

50

per snd¢ of the water gages are preferably |
- connécted with the metal fitting 9 at theéir

7 provided-with a valve 8 to open or shut ¢
th¥ copnettion between the pressure cham--
‘bet and the water gages as desired: - “The up-

-upper egids, the gage 5 being open to the at-"

mosphere 't its upper end as by a-vent 10
and 1s shut off from connection with the other

55 water ‘gage 6 as by a partition 11. “The "
gage 6 at its uppeézend is éonnected by a re-

| ter in the pressure chamber.
|~ The operstion is as’follows:’

" Gpecification of Listters Patent. .  Patentéd Aug, 10, 10087
Application filed January 14, 1809. Serial No. 472,218,

e e

turn tube 4 with the steam space of pressure
chamber 1. Any suitable tubular connec-

gage 6 and the steam space of the pressure
chamber may be used instead of the form of
eonstruction shown. Connected with the
gage 6 at its upper end is a valve 12 for tha
purpose of shutting off the steam from shid
gage if necessary. - :

A relief pipe 13 is connected with the top
“of the pressure chamber and extends down
into the pressure chamber considerably be-
low the water level but preferably not quite
so low as the expansion chamber. It pref-
erably rises higher than the expansion cham-
ber and the upper end preferably terminates
in a goosé-neck which extends over the top
of the expansion chamber so that any water
carried up through the pipe will fall into the
expansion chamber.

Fitting loosely within the expsnsion
chamber is a float 14 which iz preferably

end being of a little less diameter than the

that is, so that the water can rise in the ex-
ansion chamber around the float. This
oat is preferably hollow made of tin, Copﬁer
or other sheet metal, and is provided with a
weighted metal ring 15 at its lower end on

sink somewhat below the surface of the wa-
ter and keep the float in a vertical position.
Normally, that is, when there is no steam
pressure in the pressure chamber and the
water is at its normal level in the pressure
chamber, the weight of the float wﬁl cause
it to sink nearly to the bottom of the cham-
ber. Connected with the' upper end of the
float is a chain or other flexible conneection
16 which leads out of the upper end of the
expansion chamber over suitable pulleys to
the dampers, draft doors, ete. en there
is no6 steam pressure, the water in both glass
gages will stand at the same level ag the wa-

We will as-
' sume that the device has been filled with
.water to the proper level and that it has
‘been conuected to the steam space of a

‘the boiler -and that a fire is started under
the boiler,. As the water heats and vapor
arises therefrom, creating a pressure in the
boiler, -this pressure will through pipe 2

force the water dowward in the pressure

formed slightly tapering upward, its lower

tion between the upper end of the watey
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‘inside diameter of the expansion chamber,
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the inside of the periphery so that it will
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‘boiler by means of a pipe pitched toward -
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chamber and upward in the expansion
chamber thirough the connection hetween
these two chambers at the bottom of the ex.
vansion chamber.  As the water is thus
&rced upward in the expansion chamber,
the float is lifted and by means of the flexi.
ble connection 16, closes the dampers, draft
doors, ete., thus checking the fire. The fire
thus checked, pressure in the boiler disap-
pears, the water in the pressure chamber re-
turns to normal Jevel, the water and float in
the expansion chamber descend. As the

- float descends, the dampers and draft doors

15

are thereby opened, the fire is stimulated,
again pressure is exerted as before and so the
thing goes on, the dampers and draft doors
being opened and ‘closed, stimulating or

i checi,(ing the fire as the case may be. Should

there be an excess of pressure at any time
the water in the pressure chamber would

continue to be depressed until it had reached .

to the lower end of the reliet pipe when the

- pressure will be immediately relieved through

25

- chamber by means of the goose-neck.

3¢

said pipe which terminates in a goose-neck
open to the atmosphere. Any water car-
ried upward by the escaping vapor is re-
turnedp to the device through the expansion
The
gages operate as follows. At no pressure
water stands at same level in both tubes.
It will be seen that both gage tubes are con-
nected at the bottom with the water in the

‘pressure chamber, while at the top one of

- said tubes connects with the steam space of

35

said chamber and the other tube is open to
the atmosphere and does not have a steam
connection at the top. When there is any
pressure in the device, the water in the tube
connected top and botton with the pressure
chamber will be depressed while the one con-
nected with the water at the bottom and
olpe‘n to the atmosphere at the top will be
elevated. Gage 5 will indicate the level 6f
the water in the pressure chamber while

5 gage 6 will indicate the level of the water in

the expansion chamber. The difference in
the level of the water indicates the pressure

" in_the system. The apparatus once filled
_ will remain so as the condensation of vapor
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. tion to the boiler.
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will furnish a constant supply while any sur-
plus will be carried off through the connec-
The

Eitch from the pressure chamber toward the

oiler and enter the pressure chamber at g -

height necessary to maintsain the water line
at such alevel in relation to the lower end of
the relief pipe and also the lower end of the
expansion ,cﬁamber as to seal the lower end
of the relief pipe and expansion chamber up
to a predetermined pressure. -

Once in operation, the apparatus is abso-
lutely automatic, controlling dampers, indi-
cating water level as well as pressure, main-

taining the necessary water level and reliov-

- ing all unidue pressure.

.the pressure chamber and

gressure pipe must

830,850

~ While T have especially deseribed the in-

vention as adapted to use in connection with '
a steam boiler, it is also adapted for use in
connection with a hot water goi]er" and it is
intended that the claims shall bé construed té
cover both a steam and a hot water system. -

I claim as my invention: '

L. In combination with a boiler, a pressure
chember containing water at a normal level
below the inlet from
the boiler, a pipe leading from said steam
chamber into the pressure chamber above
the water line, an expansion chamber whose.
lower end opens into the pressure chamber
below the normal level of the water in the
pressure chamber, the upper end of the ex-
pansion chamber extendin%above the top of

eing open to the
atmosphere, and a float fitting loosely within
said ‘expansion chamber, said float having a
connection with a demper.

2. In combination with a boiler, a pressure
chamber, two water gages both o ening into
the pressure chamber at their {)ower ends
below the normal water line in the pressure
chamber; one of said gages having at its
upper end an opening to the atmosphere, the,
other of said geges being closed to the at-
mosphere and having a connection through

the steam chamber of 7
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which the steam pressure from the boiler is 95

conducted into the upper part of said second

gage, an expansion chamber whose upper

end 13 open to the stmosphere and whose - -
lower end is open to the pressure ‘chamber ..

below the normal water line in the
chamber, a float fitting loosely within said .
expansiop chamber and a connection con-
necting the float with & damper. o

3. In combination with a boiler, a pressure

ressure 100

chamber, two water gages both o ening into ¥05

the pressure chamber at their lower ends
below the normal water line in the pressure
chamber, one of said gages having at its
upper end an opening to the atmosphere,

the other of said gagss being closed to the 110

atmosphere and having a connectionsthrough
which the steam pressure from the boiler sy
conducted into the upper part of said second
gage, an expansion chamber whose ui)'per
end is open to the atmosphere andgw
lower end is open to the pressure chamber
below the normal water line in the pressure
chamber, a float fitting loosely within said
expansion chamber, a connection connecting
the float with a damper,
whose lower end extends down into the pres-
sure chamber a less distance than the lower
end of the expansion chanber but below the
normal level of the- waterr line and whose
upper end is open to tle atmosphere:

4. In combination with a boiler, a pressure
chamber, a pipe connection leading from the
steam chamber of the hoiler into the steam
spfice of ‘the pressure bhamber above the
worer line, an expansion chamber which !

hose 115

and a relief pipe 120
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Jeads out of the pressure chamber apd is open

10

to the atmosphere, the lower end of the ex-
pansion clmmbepi'pxtending‘ down below: the

normal watersjng in the pressure_chamber;
a relief pipe outside of the expansion cham- .

ber whose lower end alsc extends down intg
the pressure chamber below the normal level
of the water line but less distance than the
lower end of the expansion chamber and
whose upper end is open to the atmosphere,
and a float fitting loosely within said expan-

- sion _chamber and a flexible connection ex-
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tending from said float outsice of the expan-.

sion chamber and adapted to be connected
witn a damper.

5. In combination with a boiler, a pressure
chamber, a pipe connection leading from the
steam chamber of the boiler into the steam
space of the pressure chamber above the wa-
ter line, an expansion chamber which leads
out of the pressure chamber and is open to
the atmos ﬁere; the lower end of the expan-
sion chamber extending down below the Hor-
mal waterline in the pressure chamber; a Té-
lief pipe outside of the expansion chamber,
whose lower end also extends down into the

pressure chamber below the normal level of

the water line and whose upper end is open
to the atmosphere; and a float fitting loosely

¢ within said expansion chamber. said float

having & connection with a damper,
6. 1n combination with a beiler, a pressure
chamber, a pipe connection leading from the
steam aham%er of the beiler into the steam
space i
chamber which leads out of the pressure
chamber and is open.to the atmosphere at
its upper end, the lower end of the expansion
c]mm]ger_ extending down below the normal
water line, a relief pipe outside of the expan-
sion chamber whose lower end also extends
down into the pressure chamber below the
normal level of the water line-and whose up-
er end is open to the atmosphere, and a
oat fitting loosely within said expansion
chamber, said float being hollow and pro-
vided with a weight around the inside of its
eriphery and near the lower end of the
oat and a flexible connection extending out
of the expansion chamber and adapted to be
connected with a damper.
7. In combination with a boiler, a ipress'ure
chamber, a pipe connrection leading from the
steam cham%er of the bolier into the pressure

5 chamber above the water line, an expansion

chamber which leads. out of the presstre

" chamber and whose lower end extends down

[y

below the normal level of the water in the

pressure chamber, tlhe upper end of the ex-
pansion. chamber extending some distance
above the top of the pressure chamber and
being open to the atmosphere, & relief piﬁe
whose lower end also extends down into the

- pressure chamber below the normal level of

65

the water line and whose upper end is open

of the pressurb chamber, an expansion

&.

to the atmosphere, and a float fit¢ing loosely
within said expansion chamber; said float
lla‘siin - 3 fiexible connection at its upper end
extending out of the expansion‘chamger and
apted to be connected with a damper.

om the

steam chamber of the boiler into the steam
space of the pressure chamber, two water
gages both opening into the pressure cham-
ber at their lower ends below the water line
in the chamber, one of said gages having at
its upper end an opening to the atmosphere,
and the other of said gages being closed to
the atmosphere and having at its upper end
a return tubular connection opening into the
steam space of the pressure chamber, an ex-
pansion chamber which surmounts the pres-
sure chamber and whose lower end extends
down into the pressure.chamber below the
normal water line in the pressure chamber,
the lower end of the expansion chamber be-
ing open to the pressure chamber and the up-
per end of the expansion chamber being open
to the atmosphere, a float in the lower end of
the expansion chamber, and’ a ‘eonnection
Jeading frem the float to a damper. -

"~ 8, In combination with a boiler, a fpressmre.
‘chamber, a pipe connection leading ir
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9. In combination with a boiler, a pressure

chamber, two water gages both opening into
the pressure chamber at their lower ends be-

1 low the normal water line in the pressure

chamber, one of said gages having at its up-
per end an opening to the atmosphere, the
other of said gage being

“ducted into the upper part of said se¢ond

closed to the atmos-
phere and having a connection through which
the steam pressure_from the boiler is con-
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age. an expansion chamber whose upper ’
R b )

end is open to the atmosphere and wiose
lower end is open to the pressure chaniber
below the normal water ling in the pressure
chamber, a float fitting loosely within said
expansion chamber and a ‘connection con-
necting the float with a damper. - o
10. In Tombination with a boiler, a,;f)res.—
_sure chamber, a pipe connection leading from
‘the steam chamber of the boiler into the
steam space of the pressure chamber, two
water gages both opening into the pressure
chamber at their lower ends below the nor-

mal water line in the pressure chiamber one of
per end an openmg;‘
!

said gages having at its.u
to the atmosphere, and the other of sai

gages being closed to the atmos shere: and
having at its upper end a return tu ular cont
nection openin% into the steam space of the
pressure chamber, an expansion chamber

1065
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which surmounts the pressure chamber and

whose upper end is opén to the atmosphere
and whose lower end extends down into the

ressure chamber below the normal water
ine in the pressure chamber and is open at
its lower end, and a pipe mounted in the top
of the pressure chamber outside of the ex-
pansion chamber, the lower end of the pipe
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extending down into the pressure chiamber s
loss dﬁsém-cc than the lower end of the ex- |
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pansion ohmlbor but below ]
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of the water line and-whose ubper end is open
t0 the atmaog phere, o fHoat : Tovsely

i
i
[
|
|
t
|

within said expansion ch‘nnu@v and 2 con. |
nection connscting the flogt - with a damper. |
11. In combination with a boiler, a pres- | in

¢ |

|
i
|
|

the gteam (unrpbm of the
qteﬁ:n space of the pre
water gages botl
chambrr at theis
line m
gages nwvnn a

[ 0
ol

Dﬂmﬂ' closed to the atmosy
its upper ﬂnd & velurn tz‘
opening into the Ssteam spa g |
uhamou: A1 eXpansion (*uam" Um which sur-
mounts zhe pressure ohzumbﬂz and whwse!

o

Upper end is open to the atmosvhers and
whose lower end extends down inko
sur@ chamber ‘he! oW :
the pressure chamber aiid is open 5t 7@\ Jm'e1 |
end, and a )’pn mounted m the top of the I
pressure chamber oufﬂ (i :‘wmo*} l
chambe" ihe lowey
down info uhe pres
tance than the low e:_eud of the e‘-'r;nmzmv
chamber but below the normal level of the
water fine and wnu_:,, 1pper end is open to the
urmosp 18ve, and a fiog b fisting loosely within
sam expansion f’l smber, said floas having a
flexible connsction at its upper end which |
extends out of the expansion. clmmf‘m and is
adapted to be votinected with o damper.

12. In combination with a Boder, pres-
sure ch. amber, a pipe eonnection }\,JJHIU’ from |
the steam chamber of the boiled into i

steam space of the pressure chamber, two
water gages both opening into the pressure
chamom At their Iower ends below the water
line in the pre%uze chamber, both of sajd
gages extending some dising 'Pe iwner than ‘
the water line of the essure chamber, one i
of said gages having pt 1tg upper end an pen-
ing to the atmosi)nore nd the other of said
being closed to the atmosphore and
havin g ab its upper end a raturn ubular con-
nection opening into Lb@ sie

1 space of the
pressuxe Ch&l‘ﬂb“i L AN expansion cmlmbey
which surmounts +

€ pressurs chamber and
whose upper end is open o the
and whose lower L“d extends down juto the
%)ressme chamber beldw the normal vabe'
Ine in the pressnre chamber and is open at
its lower end, and a pipe mounted in the top
of the nressule r'hﬁn*oez outside of tha
panblou chambey

e normal wa

Gi‘ “u 165‘3 01“-

ax-

the lower ﬂnd of the pipe

! conne

fawhose
| thamber

i pressure in the

i
|
f
1
|
?
atmos mm“e }‘
I
|
i
|
|
|

= ol swn into the pressure chamber g

100 mm the lower end of the ax X pat-
but below the normael level of
nd vhose no}wr end i3 open

tere, avd a hollow foat fiting
{oosely id expansion d=umoe said

an annoler weight around the
lm‘ver pd‘mhelv and having o
ckion at its upper end which o:\Lend“

e expansion chamber and is ada pted

f gt havi ng
wside of iis

out of ¢

| to be conmected with damper.

13, In onﬁnmm-;p with o boiler, g p]os-
1her z,(m?upwnc' waler at & normal
evel beloew the inlet f“um the xtoam cham-
o boiler, & pipe leading from said
sterin ‘chamber into the pressure chamber
above the water lin 1, A eXpansion chambm
wwer nd epens mto the pressure
“ne?om the norma 1 level of the water
i the pressure chamber, the upper end of
the ¢ wmb— shamber oxtenum" ahove the
top of the pressuve c!mmbe,, means connect-
ed with the pressure chamber to indiente the
dlmnbﬂr ‘Lnd a float fitting
leesely within said oy nsion chnmhm- ' ~\Lud

float ha aVIng a connection with g d‘mmo
'} /

o

1

(!

sure ﬂmrﬂm, b pme leading flom the steam
chamber of the | boiler into the steam space of
the pw,mu 2 chamber, the pressure chamber
level is normally be-

ing water whose
from the stoam (,hamber an
es-

l:h% inle
sion chamber connected with the

sure chamber, g float fitting loowlv within

srid expansion ¢ wmbc“ said oat being pro-
vided with a w eikht around the inside 01 its
pe r‘fy,hc vy at its lower end and a flexible eon-
nection connecting the float with o damper.
L5 In cmnr*mﬂ,\mn with a boiler, a pres-
sure cha her contai nng water at a normal
level below the inlet from the steam chamber
of the boiler, & pipe les ading from said steamn
chimber into the pressuve chamber ahove
the water line, &n_expanison chamber whose
lowol end mmnc o the pressure chamber
below the normal fovel of the water in ghe
bressure charaber, the upper end of the ox-
| pansion ch er extending above the top of
the pressure a"l rmbw and bunv open fo the
atmaosphere, 8 water o gage openmﬂ into. the
pressure ¢ ber Hemw the normej level'vf
the waier lre and means connected there-

with to indieate the pressure in the chamber,

In tes tmm' i whuen’f Iaflix my signature,
WO witnesses.

HOLON MEW R. DOOQDTY,

§ ELAND
ﬁ 1. Morzisox,

In eombix ration with a boiler; a pres-
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