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- STATE§PATENT OFFICE. o

BARTHOLOMEW R. DOODY, OF CAN TON, MASSACHUSETTS.

. LOW-PRESSURE STEAM AND ANALOGOUS SYSTEM.

No. 830,850.

-7 Specification of fbtters Patent. . Patentéd Aug. 10, 19097
‘Application filed January 14, 1809, Serial Wo. 472,218. '

To all whom it may concern:

- Doowy, citizen of the United States, residing
~at Canton, in the county of Norfolk and State

of Muassachusetts, haveinvented a certainnew

“and useful Improvement in Low-Pressure

- Steam _aml.Ana]logous Systems, of which the
following is a specification, reference bheing
had therein to the accompanying drawmgs.
The object of the invention is to provide a
mpe pressure gage,

~water gage and safety device. -
* In the drawings:—Figure 1 is an elevation

‘there is no steam pressure. . Fig. 2 is a plan
view thereof partly broken away. ¥ig. 37s
& section on tme 3—3 of Fig. 1. Fig. 4isan

. elevational view similar to Fig. 1, partly |
away, showing the apparatus when

broken

"

. Referring to the drawings,—1 represents

- a pressure chamber which is filled with water

" 1o the proper level, as indicated in Fig. 1.
- The steam space of the pressure chamber is

‘| expansion chamber.

| turn tube 4 with the steam space of pressurc
Be 1t known that I, BanrsoLoMeEw R.

chamber 1. Any suitable tubular connec-

tion between the upper end of ‘the water
gage 6 and the steam space of the pressure
chamber may be used instead of the form of
eonstruction shown. Connected with the

| gige 6 at its upper end is a valve 12 for the

purpose of shutting off the steam from said

; gage 1f necessary.

A rolief pipe 13 is connected with the top

| of the pressure chamber and extends down

into the pressure chamber considerably be-

- th ligure 1is | t low the water level but preferably not quite .
~of apparatus embodying my invention when |

so low as the expansion chamber. 1t pref- ;

erably rises higher than the expansion cham-

ber and the upper end preferably termimates
in a goose-neck which extends over the top
of the expansion chamber so that any water
carried up through the pipe will fall mnto the

Fitting loosely within the expension
chamber is a float 14 which is preferably

| formed slightly tapering upward, its lower

end being of a little less diameter than the i
‘inside diameter of the expansion chamber,
that is, so that the water can rise in the ex-
ansion chamber around the float. This

oat is preferably hollow made of tin, COPEGP_ -
or other sheet metal, and is provided with a 85
weighted metal ring 15 at its lower end on
the inside of the periphery so that it will
sink somewhat below 5]& surface of the wa-
ter and keep the float in a vertical position.

28 connected with the steam space of the steam
- boiler by a pipe 2 which is pitched toward the
botler and serves both.to imtroduce steam
~ from the boiler and aliso to carry off any ex-
- .eess water In the pressure chamber which

30 may have peen caused by condensation .of
- the steam..  Connecting with the pressure
" chamber and opening into it from the top is

an expansion chamber 3 which extends down

into the pressure chamber to some distance | Normally, that 1s, when there 1s no steam 906
36 below the normal level of the water line in | pressure in the pressure chamber and the
- the pressure chamber and nearly to the bot- | water is at its normal level in the pressure
tom of said chamber.. The upper end of the | chamber, the weight of the float will cause
“expansion chamber extends some distance | it to sink nearly to the bottom of the cham-
- " above the top ‘of the pressure chamber. | ber. Connected with the upper end of the 95
40 The expangion chamber is opent to the atmos- | float i1s a chain or other flexible connsction -
- phereatthetop. = - |16 which leads ouf of the upper end of the
- Connecied with the pressure chamber at | expansion chamber over suitable pulleys to
 the lower part thereof in any suitable way | the dampers, draft doors, etc. W&en there
~ are two glasgs water gages 5, 6, which for con- | 18 1o steam pressure, the water in both glass 100

venience ‘of connection are preferably con- | gages will stand at the same level ag the wa-
necte.' with the pressure chamber by a fitting | ter in the pressure chamber. D
7 provided-with a valve 8 to open or shut off | = The operation is as follows: We will as-
~ th¥ connection between the pressure cham-| sume that the device has been filled with
‘ber and the water gages as desired: - ‘The up- | water to the: proper level and that it has

50 per sndsof thie water g@FeS- ave. preferably { been connected to the steam space of a
- connected:with the meta

onnected :with the metal fitting 9 at thelr | boiler by mesns of a pipe pitched toward -
-upper ends, the gage 5 being open to the at-| '

. _ “'the boiler end that a fire is started under
. mosphere ‘at its upper end as by a-vent 10 | the boiler, As the water heats and vapor
and 18 shut off from connection with the other | arises therefrom, creating a pressure in the 110
35 water ‘gage .6 as by a partition 11. “The 'boiler, -this pressure will througli pipe 2
- gage 6 at its uppérend is connected by a re- | force the water dowward in the pressure
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chamber and upward in the expansion
chamber through the connection hetween
these two chambers at the bottom of the ex-
pansion chamber. As the water is thus
11'01‘66(1- 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 disab-
pears, the water in the pressure chamber re-
turns to normal level, 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

,_ checj;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 reliéf pipe when the

pressure will be immediately relieved through

said pipe which terminates in a goose-neck

- 25

~chamber by means of the coose-neck.

30

open to the atmosphere. Any water car-
ried upward by the escaping vapor is re-
turned to the device through the expansion
The
TESSUre

gages operate as follows. At no

water stands at same level in both tubes.
1t 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

35

~said tubes connects wit
sald chamber and the other tube is open to
atmosphere and does not have a steam

with the steam space of

the
connection at the-top. When there is any
pressure in the device, the water in the tuhe
connected top and bottomn with the pressure
chamber will be depressed while the one con-
nected with the water at the bottom and

opepn. to the atmosphere at the top will be.
~elevated.  Gage 5 will indicate the level ¢f
‘the water in the
> gage 6 will indicate the level of the water in
the expansion chamber. |

pressure chamber while

The difference in

the level of the water indicates the pressure
~1n_the system. The apparatus once filled

50

. tion to the boiler.
-Eiteh from the pressure ¢
oller and enter the pressure chamber at a

o5

60
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tammg

will remain so”as the condensation of vapor

‘will furnish a constant supply while any sur-

plus will be carried. off through the connec-
amber toward the

height necessary to maintain the water line
at such a level in relation to the lower end of
the relief pipe and also the lower end of the
eXpansion chamber as to seal the lower end

~of the relief pipe and expansion chamber up

to a predetermined pressure. o
Once m operation, the apparatus is abso-

lutely automatie, controlling dampers, indi-

cating water level as well as pressure, main-

ing all undue pressure.

connection with a hot water

‘the pressure chamber and

chamber,

end 1s open to the atmosphere andaw

The ﬁressure plpe must

the necdssary water level and reliey=-

530,850

~While 1 have especially described the in-

vention as adapted to use in connection with

a steam boiler, it is also &da{))ted for use in

‘ oller’ and it is
mtended that the elaimsshall be construed to
cover both a steam and

I claim as my invention:

t. In combination with a boiler, g pressure

chamber containing water at a normal level
below the inlet from the steam chamber of
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
below the normal level
pressure chamber, the upper end of the ex-
pansion chamber extending above the top of

pressure chamber

atmosphere, and 2 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 {cher ends
pelow the normal water line in the pressure
chamber, one of said gages having at its
upper end an opening to
other of said gages being closed to the at-
mosphere and having
which the steam pressure from the boiler is
conducted into the upper part of said second

gage, an expansion chamber whose upper

a hot water system. -

of the water in the

eing open to the

the atmosphere, the.

70

80

80

90

& connection through

45

eird 1s open to the atmosphere and whose - -

lower .end ig openr to the pressure ‘chamber .
ver _ ressure . 100
chamber, a float fitting loosely within said .

beiow the normal water line in the

expansiop chamber and a connection con-
necting the iloat with a damper. |

3. In combination with a boiler, a pressure

chamber, two water gages both opening into
the pressure chamber at their i)ower ends
below the normal water line in the pressure
one of sald gages having at its
upper end an opening to the atmosphere,
the other of said gagus being closed fo the

105

110

atmosphere and having a connectionsthrough

which the steam
gage, an expansion chamber whose" u}jper

lower end is open to the pressure chamber
below the normal water Iine in the pressure
chamber, a float fitting loosely within said
expansion chamber, a connection connecting
the float with a damper, and a relief pipe
whose lower engd extends down into the pres-

sure chamber a less distance than the lower:

end of the expansion chanrber but below the

normal level of the. wateir lne and whose :HS

upper end 1s open to tlhre atmosphere:
4. In combination: with a boiler, a pressure
chiamber, a pipe connection leading from the

steam chamber of the hoiler into the steam -
spice of ‘the pressure thamber above the

warer line, an expansion chamber which

_ am pressure {rom the boiler is-
conducted into the upper part of said second

105€¢ -
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normal wateriiif

B T

leads out of the pressure chamber apd is open
to the atmosphere, the lower end of the ex-
pansion chamber extending down below: the
g in the pressure chambéer;

[ .
!

.}
- ."Hﬂ

.

to-the atmosphere, and a float fiteing loosely

within said expansion chamber, said float

heving a fiexible connection at 1ts upger end

extanding out of the expansion chamber and

s

= a relief pipe outside of the expansion cham- |'adapted to be connected with a damper. 70
" ber whose lower end also extends down inte [+ 8., In combination with a boiler, a yressure. -
" the pressure chamber below the normal level |"chamber, & ipe connection'lea(iinggom the
- of the water line but less distance than the | steam chamber of the boiler into the steam
 lower end of the expansion chamber and | space of the pressure chamber, two water
1o whose upper end is open to the atmosphere, | gages both opening into the pressure cham- 7b
and a float fitting loosely within said expan- | ber at their lower ends below the water line
- sion chamber and a flexible connection ex- | In the chamber, one of said gages having at
 tending from said float outsice of the expan-.| its upper end an opening to the atmosphere,
sion chamber and adapted to be connected | and the other of said gages being closed to
15 witn a damper. . SR | the atmosphere and having at its upper end 80
- 5. In combination with a boiler, a pressure | & return tubular connection opening mnto the
chamber, a pipe connection leading from the | steam space of the pressure chamber, an ex-
steam chamber of the boiler into the steam | pansion chamber which surmounts the pres-
~ spaee of the pressure chamber above the wa- | sure chamber and whose lower end extends
6 ter Hne, an expansion chamber which leads | down into the pressurecchamber below the 85
~ out of the pressure chamber and is open to normal water line in the pressure chamber,
~ the atmosg ere, the lower end of the expan- | the lower end of the expansion chamber be-
sion chamber extending down below thelior- | ing open to the pressure chamber and the up-
mal waterline in the pressure ehamber; a Te- | per end of the expansion chamber being open
95 lief pipe outside of tﬁe_expansion chamber, | to the atmosphere, a float in the lower end of 99
' W_hose%o'wer end also extends down into the | the expansion chamber, and' a ‘eonnection
pressure chamber below the normal level of |.leading frem the float to a damper. - B
the water line- and whose upper end is open | 9. In combination with a boiler, a pressure
 to the atmosphere; and a float fitting loosely chamber, two water gages both opening into
40 within said ‘expansion chamber. said float | the pressure chamber at their lower ends be- 95

having & connection with a damper, | low the normal water line in the pressure
6. In combination with a boiler, a pressure chamber, one of said gages having at its up- :
‘chamber, a pipe connection leading ‘rom the | per end an opening to the atmos here, the
steam chamber of the boiler into the steam | other of said gage being closed to 15\@ atmos-.
space of the pressuré chamber, an expansion | phere and having a connection through which 160
chamber which leads out of the pressure ‘the steam pressure from the boiler is con-"
chamber and is opea.to the atmosphere at part of said second

ducted into the upper

its upper end, the lower end of the expansion | gage, an expansion chamber whose upper ’
chamber extending down below the normal | end is open to the atmosphere and whose -
10 water line, a relief pipe outside of the expan- lower end is open to the pressure chamber 105
sion chamber whose lower end also extends | below the normal water ling in the pressure
"~ Jdown into the pressure chamber below the chamber, a float. fitting loosely 'witﬁin sald
normal level of the water line-and whose up- | expansion chamber and a connection con-
er end is open to the atmosphere, and a necting the float with a damper. - . .
45 float fitting loosely within said expansion | 10. In vombination with a boiler, a pres--110

chamber, said float being hollow and pro-

- vided with a weight around the inside of 1ts
eriphery and near the lower end of the

- -ant‘ and a flexible connection extending out
50 of the expansion chamber and adapted to be

~ connected with a damper. -

J 7. Tn combination with a boiler, a pressure
chamber, a pipe connection leading from the
steam chamber of the bolier into the pressure

‘sure chamber, a pipe connection leading from
‘the steam chamber of the boier into "the
steam space of the pressure chamber, two
water gages both opening into the pressure
chamber at their lower ends below the nor- 115
| mal water line in the pressure chamber one of
said gages having at its upper end an-opening|
to the atmosphere, and the other of said
sages being closed to the atmosphere and o
190

55 chamber above the water line, an expanston | having at ibs upper end a return tubular con~
chamber which leads. out of the pressire | nection openin into the steam space of the

pressure chamber, an expansion chamber
which surmounts the pressure chamber and
whose upper end is open 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 1n tne top
‘of the pressure chamber outside of the ex- |
pansion chamber, the lower end of the pipe 130

" chamber and whose lower end extends down
below the normal level of the water in the
pressure chamber, tle upper end of the ex-
pansion. chamber extending some distance
above the top of the pressure chamber and

~ being open to the atmosphere, a relief piﬁe
e

60 125

whose lower end also extends down'into t
pressure chamber below the normal level of
the water line and whose upper end 1s open.

65
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Sure (,ham?*e?* & j?* ef‘m ws‘ﬁ;mﬂ eading from

. ’Chﬁzitl FAGT nj. L' u}

| th? mmmnw

chambeor

. {_)ressme chamber |
lne m the pressere ciumber and IS open at |

S h <0,

@xhﬁdmfz‘ down ints

3 ressure chamber s !
fess ﬁf&tfbu{?f‘ then the

ian end of the ex-
pansion chamber hut below the normal level
of the water ine and- WIOSe Gpper end.is o open
t0 the aimos phore, a float iitting i@ &uy

within said expansion cha nher and
nection conn f“{?tﬂ‘ﬂ“ the ﬁn&t with a dﬂl pm
il In ¢

the stegm (m*wb e of the : :
steam space of the pressure ehamber, fwo
water og ges *}Gm Opening mio Lhe pressur
Wwwer mc:“ defow the wabar
Iine in ths mu U ﬂmmum 0o of grid
TaTes }1::‘1”11*’; at its wpper e ¢ E’E{E ‘
and the other of gaid CROES
-Dﬂlﬂﬂ' f‘lﬂ ff_%d t-t.} L-..Lf.ﬁ LLLIT]ET"*’] LETe EELU. Lﬂﬂ"lug at
8 1 BRer end a veiurn t*fbm ar connecticn
pening into the steam spacs of the pressura
chamber. an expansion chamber which SUL-
mounts ;he DreSslre Pilmnbﬂz sid  whose
Ubper end is open U0 Gone atmosphere and
whose io Wer end extends Aown info the vree.
sure crambor hei{m the normal water liha in
bne pressure chember and i open af its lowey
end, and g DIpEe mounted in the ﬁ@g} of fhe
pressure chamber outgida of the expansion
(,hambe;_ w, D] m}d :::)1*. 'E;he. 'i}l}im i%::.:{%ﬁ}:}.e:fi_inﬂ'
,Mﬁm into 1@ press
vance than the low m
bﬂt Uﬂisjﬁr
water line and whe e h p} er e*"id 13 prm ot h@
utmesp ere, and g

mmner said float having a
Hexible "‘f}ii]}ﬂftl(ﬂl at its upper end which
extends out of the ¢ eXDansion. {r‘L,um:\u and is
addpfpm 60 be connected with 4 ddmpu

12, In combination with g hoilen a pres-
sure chamber, a pipe connection leg Imwmm
the steam f*mmbﬁ of the boiled into tha
steam space of the pressure chamber, two
water gages bﬂ:}tL G}m‘m;m nto the pressure
ehamnm at their Iower ends below the water
line in the pressure f*}.{wﬁm" “both of sajd
sages extending mf}if‘f_‘ dis uﬂ,’i”"{} Ahigher than
the water line of th Jeessure chamber, one
of said gages }mvﬂw 2L 18 unPer end an open-
ing to the &tlﬂﬂ%pll?f‘@ 2 ?1d the other of said

U'aﬂe being closed to the ff ‘1’?{}5"1'1%31&" and
hay Wing at its u pper end a return {ithuiar con-
nectlon opening into the si, M 8pace of the

pressure chamber.
which surmounts
whose upper end i
and *whoqe lower ¢

an - expansion f,uhmbf 3
* 06 Dressurs chamber and
18 Open o thu f,._t*lwmmﬂ‘“{,

d extonds @owrt into the

Dei0w the no imal mte

its lower end, and g Pipe mounted 1 the Lop
of the r;)re&)sum ¢ha 1"?"‘081 oubside of the ex-
pamﬂou chamber, the lower and of the pipe

1wat fifting focsely within
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pressure ehanber ‘ﬁm(;w

extending down into the pres SSUre chamiber a
stnnen fmm the lower end of the AN PRI
? wrer but below the normal - level of
the walker 1 _1@ and whose nr:)}m end 13 open

to the a4 mosphere, ard a hollow ﬁ(}*ﬂ fitting
thin said expansion ch Lamber,

loosely wi sl

Hoat b vnn‘f an snnular welght | mounu the

s lower periphery and having g

- Connect mu st 1ts upper nd which extends

out of the expansion chamber and is adapted

to be oc :lga(*ﬁeal with g dmnper
13, in "*mn?}mtmnm Tith a bmh‘*
e ehinmber ¢ (‘miupﬂnﬂ* water g
evel "‘*E_"L:aa the inlet fwm the

, a4 pwx-—
- & normal
wtemn chiam-
Dipe leading from said
chamber into the pmaqure chamber
:fw woter Hne, an eXpansion Glmmhel
opents mto the préssure
thamber below the norma . ievel of the water
in fhe pressure ehamber, the upper end of
the e¢x t;fz;.rww chamber mtenumw whove the
vop of the pressure cham ber, means CONNeCt-
ea with the pressure chamber to indicate the
press: ire in the duﬂnhﬂz md o float fitting
loosely within said SEPAnsion Chmn[m said
float having a connection with g dgzmpe
14, In ¢
sure chamber, ‘s p:.m leading fmm the steam
chamber of the boiler into the steam space of
vhe pressure chamber » tiie pressure chambaor
containing water whose level is normally be-
low the inlei from the steam chamber, an
expansion chamber connected with the pwa-
SHre Um,mbu., a float fitting loosely within
zeid oy pgm STOIL hﬁmbu- ”zmi float being pro-
th a weizht around the inside 01” 1t
per f]’ her ¥ at its lower end and a flexible con-
'5-'_1-.:..;(, LOL connecting the fload with g damper.
3. e combination with o boiler, a pres-
aum cha ELher o ontaining waker at n normal
level below the et from the steam chamber
of the poiler, & pipe les eaing from said stean
chimber into she pressuve ehamber above
the water line, an expanison chamber whose
Imﬁl end opens mio the pressure charn 1her
pelow the normal level o the water in the
bressure charaber, the upper end of the ex-
pansion chan:bar extepding above the top of
thie pressure eh amber At bunﬂ' open o the
dvraosphere, a water o gage opening into. the
the normnel level'vif
the water lne and meam connected thdre-
with to indicate the pressure in the chamber.
In testimo: Wy wfmz en’f faflix my :prmmm*ﬂ
N presence of DWO Witnesses,

Stagrn |
LL]'}{T% &

144, ;1‘%”:'_; 1OLOMEW ® DOOTY
Witnessog -
%f’é"'{Lm;;;. i3 ﬁh,. { f*‘mmﬁ

RISON,

COTILE }HUEOH with & boiler; a pres-
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