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UNITED STATES PAT PATENT OFFICE. 
BARTHOLOMEW R. DOODY, OF CANTON, MASSACHUSETTS. 
„Low-FRESSURE STÉKÁ?E ANP ANALOGOUS SYSTEM. 

No. 930,650. * specificatio à oi ?esters Patent. - Patent?d Aug. 10, 1909. 
Application filed January 14, 1909. Serial No. 472,218. 

To all uvilhom it may concern: , 
Be it known that I, BARTHoLoMEW R. 

DooDY, citizen of the United States, residing 
at Canton, in the county of Norfolk and State 
of Massachusetts, haveinvented a certain new 
and useful Improvement, in Low-Pressure 
Steam and ARGI Systems, of which the 
following is a specification, reference being 
had therein to the accompanying drawings. 
The object of the invention is to provide a 

combined damper, regulator, pressure gage 
water gage and safety deviele. W 
* In the drawings: Figure 1 is an elevation 
of apparatus embodying may inven?ion when 
there is no steam pressure. Fig. 2 is a plan 
view thereof, party broken away. Fig.3 is 
a section omine 3-3 of Fig. 1. Fig. 4 is an 
elevationa'yiew similar to Fig. 1, partly 
biroken. Walý, showinagº the apparatus when 

“ Referring to the drawings-i represents 
A pressure ?hamber which is filled with water 
to the proper level, as indicated in Fig. 1. 

- The steam space of the pressure chamber is 
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 aiso to carry, off any éx 
cess water in the pressure chamber which 
may have been eaused by condensation of 
the steam. . . Connecting with th? pressure 
chamber and 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 bot 
tom of said chamber. The upper end of the 
expansion chamber extends some distance 

turn tube 4 with the steam space of pressure 
chamber 1. Any suitable tubular º connec 
tion between the upper end of the water 
gage 6 and the steam space of the pressur? 
chamber may be used instead of the form of 
econstruction shown. Connected with the 
gage 6 at its upper end is a valve 12 for the 
purpose of shutting off the steam from said 
gage if necessary. 
A relief pipe i 3 is connected with the top 

of the pressure chamber and extends down 
into the pressure chamber considerably ºbe 

| low the water level but preferably not quite 
so low as the expansionchamber. It pref- ? 
erably rises higher than the expansion cham 
ber and the upper end preferably terminates 
in a goose-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 expension 
chamber is a float 14 which is preferably 
formed slightly tapering upward, its lower 
end being of a C less diameter than the 
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, R 

or other sheet metal, and is provided with a 
weighted, metal ring 15, at its lower end on 
the inside of the periphery so that it will 
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 cause 
it to sink nearly to the bottom of the cham 

above the top of the , pressure chambér. 
The expansion chamber is open to the atmos 
plhere at the top. W 

Connected % 

ber. Connected with the upper end of the 95 
float is a chain or other flexible connection 
16 which leads out of the upper end of the 
expansion chamber over suitable pulleys to 
thê dampers, draft doors, etc. en there 
is no steam pressure, the water in both glass 

40 

ed with the pressure chamber at 
the lower part thereof in any suitable way 
are two glass water gages 5, 6, which for con 
venience of connection are preferably eon- : 

100 
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necte, with the pressure chamber by a fitting 
7. provided with a valve 8 to open or shut ó 
bet and the watergages as desired: . The up 
per ends of: 

* connectie 

mosphere at its upper endas by, avent, 10 
and is shut off from connection with the other 
Watergage i 6 as by a, partition ! . The 
gage 6 åtits upp end is connected by a re 

: * : » . . . . óff || The opertion is as follows: 
th? connection between the pressure cham · 

the wáter gageš are preferabi ý 
-upper Eids, the gage 5 being open to the at 

gages will stand at the same level as the wa 
ter in the pressure chamber. W 

We will as 
sume that the device has been filled with 

. water to the proper level and that it has 
been connected to the i steam space of a 
boiler by means of a pipe pitched toward - 
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 throughi pipe 2 

! force the watere dow*ward in the presstare 

( 5 

i 1 KG 

  



chamber and upward in the expansion 
chamber through the connection between 
these two chambers at the bottom of the ex 
pansion chamber. As the , water is thus 
F upward in the expansion chamaber, 
the floatis lifted and by means of the flexi 
ble connectioni 16, closes the dampers, draft 
doors, etc., thus checking the fire. The fire 
thus checked, pressure in the boiler disajp 
pears, the water in the pressure chamber re 
turns to normal levei, the water and float, in 
the expansion chamber descend. As the 
float descends, the dampers and draft doors 

5 
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 
checking the fire as the case may be. Should 
there bê an excess of pressure at any time 
the water in the pressure chamber would 
continue to be depressed until it haEd reached , 
to the lower end of the relief pipe when the : pressur? will be immediately relieved through 

25 
said pipe which terminates in a goose-neck 
open to the atmosphere. Any water car 
ried upward by the escaping vapor is re 
turned to the device through the expansion 
chamber by means of the goose-neck. The 

30 gages operate as follows. Åt no pressure 
water stands at same level in both tubes. 
It will be seen that both gage tubes are con 
nected at the bottom wiši the water in the 
pressure chamber, while at the top one of 
said tubes connects with the steam space of 

35 
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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 
conected top and bottoim with the pressure 
chamber will be depressed while the one con 
nected with the water at the bottom and | 

to the atmosphere at the top will be 
elevated. Gage 5 will indicate the level óf 
the water in the pressure a chamber while 
gage 6 will indicate the level of the water in 
the expansion chamaber. The difference in 
the level of the water indicates the pressure 
in the system. The apparatus once filled 

50 

. tion to the boiler. 
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will remain so as the condensation of vapQr 
will furnish a constant supply while any sur 
plus will be carried off through the connec 
E from the pressure chamber toward the 
oiler and enter the pressure chamber at a 

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. - . 
Once in opera?ion, the apparatus is abso 

The pressure pipe must . 

lutely automatic, controlling dampers, indi 
cating water level as well as pressure, main 
ing allundue pressure. 

930, 6 & 0 

While i have especially described the in 
vention is adapted to use in connection with 
à steam, boiler, it is also adapted for use in 
connection with a hot water boiler and it i? 
intended that the claims shall bé construed td, 70 
cover both a steam and a hot water system. “ ? claim as my invention: 

1. In combination with a boiler, a pressure 
ehamber containing water at a normal level 
below the inlet from the steam chamber of 
the boiler, a PP 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 upperend of the ex pansion chamber extending above the top of 
the pressure chamber and being open to the 
atmosphere, and a float fitting loosely within 
said expansion chamber, said float having a 
connection with a damper. 

2. In combination with a boiler, a pressure 
chamber, two water gages both opening into 
the pressure chamber at their P endis 
below the normal water line in the pressure 
chaimber, one of said gages having at its 
upper end an ini, the atmosphere, the. 
other, of Said, gages being closed to the at 
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mosphere and having a connection through . 
which the steam, pressure from the boiler i? 
conducted into the upper part of said second gage, an expansion châmber whose upper 

95 

erd is open to the atmosphere and whose - 
lower -end is open to the pressure chamber º 

R. nin said. 
below the normal water line in the 
chamber, a float fitting loosely wit 

100 

expansion chamber and a connection gon 
necting the float with a damper. 

3. În combination with a boiler, a pressure 
chamber, two water gages both opening into 
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 gages being closed to the 

1:05 

1 () 
atmosphere and having a connection-through . 
which the steam pressure from the boiler is '. 
conducted into the upper part of said second 
gage, an expansion chamber whose RR 
?nd is open to the atmosfóhere ands whose 
lower end is open to the pressure chamber 
below the normal water line in the pressure 
chamber, a float fitting loosely Wiki said 
expansion chamber, a connection connecting 
the float with a damper, and a relief pipe 
whose lower end extends down into the pres 
sure chamber a less distance than the lower 
end of the expansion chanrber but below the 
normal level of time , water line and whose 
upper end is open to thre atmosphere: 

4. In combination: with a boiler, a pressure 
chãmber, a pipe connection leading from the 
steam chamber of the bioiller into the steam taining the necessary water lêvel and reliev-| spåce of the pressure phamber above, the 
water line, an expansion chamber which 
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leads out of the pressure chamberapadis open 
to the atmosphaere, the ower end of theek 
pansion chamber, extending. down below the 
normal waterij in the pressure, chamber; 
a relief pipe oütside of the expansion cham 
ber whose lower end also extends downi into 
the pressure chamber below the normal level 
of the water, line but less distancé 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 

5 

| 25 

| 0 

tending from said float outside of the expan-. 
sion chamber and adapted to be connected 
witin a damper. 

5. In combination with a boiler, a pressu're 
chamber, a pipe connection leading from the 
steam chamber of the boilef 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 RES the lower end of the expan 
sion chamber extending down below the fior 
mal waterline in the pressure chamber, a re 
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 at connection with a damper, 

6. i 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 pressurè, chamber, an expansion 
chamber which leads out of the pressure 
cnamber and is opera to the atmosphere, at 
its R end, the lower end of the expansion 
chamber extending down below the normal 
waterline, a relief pipe outside of the expan 
sion chamber whose lower end also extends 
down into the pressure chamber below the 

45 

normal level of the water line - and whose up 
3 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 
REPEY and near the lower end of th? 

50 
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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 RiRi chamber, a pipe connection leading from the 
Steam ?ka of the bolier into the pressure 

5 chamber above the water line, an expansfon 
chamber which leads. out of the pressúre 

60 

chamber and whose lower end extends. down 
below the normal level of the water in the 
pressure chamber, the upper end of the eKr? 
pansion, chamber extending some distance 
above the top of the pressure chamber and 
being open to the atmosphere, a relief pipe 
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 

to the atmosphere, and a float fiteing loosely 
within said expansion chamber, said float 
haying, a iiij connection at its upper end 
extending out of the CARRIERE and 
dapted to be connected with a damper. 

chamber, a pipe connection leading from the 
steam chamber of the boilerinto 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, pne 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 connection 
leaking frem the float to a damper. 

SB 

8. In combination with a boiler, a 
r 
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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 
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 gag? being closed to R 
phere and having a connection through which 

e atmos-. 

95 

100 
the steam pressure from the boiler is con 
ducted int? the upper part of said segond 
gage, an expansion chamber whose RR A end is open tö the atmosphere and w?ose 
lower end is open to the pressure chamiber 
below the normal water lin? in the pressure 
chamber, a float fitting loosely Wiki said 
expansion chamber and a connection con 
necting the float with a damper. 

10. In combination with a boiler, a, pres 
sure chamber, a pipe connection leading from 
the steam chamber of the boiler into the stèam 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 chamber one of 
to the atmosphere, and the other of sai 

being closed to the atmosphere and 
aving at its upper end a return tubulâr con 4 

nection opening into the steam space of the 
pressure chamber, an expansion chamber 
whose upper end is op?n to the atmosphere 
and whose lower end extends down into the 
ressure chamber below the normal water 

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 

said gages having at P end an Ferns 

05 
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which surmounts the pressure chamber and 
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cha:Ëmber 

ing to the atmosphere and the tiher of saidi 
-gages being c?osed to the a Émosphere 

exi?tending down into the pressure chainber' , 
iesis distance than the lower End of the ex 
pansion chamber but below the normali levei 
of the water iline 82nd “KFrihese u per end is opem, 
to the atryosphere, a float, fitting ioosely 
within said expa. Tasion c?Rimber ar a con 
nection connecting the fioat, with a camper. 

11. in como bitiation with a boier, a pres 

KY 
U 

sure chamber, R. pipe e Cºnnectio H iesa ding f:{oiii. 
V ' **o d. y « the stesam cattaber of sine boier into 

stem space of the ressure einmixer, wgater, gages, beth, opéning, ir to the preSSI 
the 

chamber at their Gwer ends below tie værte 
line in the pressivire cilia Baber, one (of Said gages having ai, its Upper eind FiT: Opening ito 

---- the atmosphere, and th? ô?iher Gf sici gages 
being cios?d?, to the Atmosphere and hBYing Rt, 
its upper end a retur, tibiar ceoin 3 eetic; în 

mounts the pressure claimber sindi whose 
Upper end is opEIT; to the atmosphere and 
whose ower end eXtends down into the "pres 
Sure chamber beliow the normal water liše in 
the pressitaire cha:Eraber and is open ai, its ower 
end, and a pipe DNotInted in the top of the 
pressure chamber outsiie of the expansio: 
chamber, the GWEI' end of the pie exteriding 
dºwn into the presstre chainber à less dis 
tance thar the ower end of the ex:Farision 

but beilow the normal eye of the 
water line and whose tapper end is open to the 
atmosphère, and a ílio at fifting koosely within 
said expansion chamber, said fiori, having a 
flexibile connection at its upper end which 
Extends out of the expansiota, chamber and is 
adapted to be connected with a damper. 

12. in combination with II. boiler, a pres 
Sure chamber, a. pijpe connection dedíng from 
the steam cha:Ember of the boilear iz) što fixe 
steam space of the pressure (chimber, two 
water gages both opening iihto the pressure 
chamber at their lower ends belio w t?e water 
line in the pressure chamber, both of Saici 
gages extending some distance higher i havi) 
the water line of the pressUre chamber, one of Saidgages having at its upper end an open 

... AMV andi having at its upper end a return tuibiar con 
nection opening into the stem space of the 
pressure chamber, an expansion cii.Umber 
which surmounts the pressure chamber and whose upper end is open to the atmosphere 
and whose lower end extends down iunto the 
BEST" chamber bei ôYY the normali ya tei” 
ine in the pressure chamaber and is en et 
its loWel' end, and a pipe mounted in the top of the pressure chamber outside of the ex 
pansion chamber, the lower end of the prije 

extendi?i down into the pressure chamber a 
ess distriace thain the ower end of the exparl 
siom chytraxeir but, Ee?tow the normak level of 
ëshe w :M ter line and w?ose upper end is open 
to tie; 3.Ei os?lere, a. d a NGR float, iitting 
?or:seiy withiin said expansion chamber, Said 
float having an annular weight around the 
inside of its lower periphery and having a 
coinnescior at its upper end which cxtends out of the expansion chamber and is adapted 
to be coiected with a damper. 

3. Fix corixination Yxith a boiler, R. pres 
Stres c?a. Umber containing water at a normal 
ievel eier"Is the istiet from the steau in cluam 
bei (v šie iyiler, si: pipe leading from said 
steira ºch SRJMnier in to t?ë pressure chamber 
above title water ise, in expansiol charruber 

i w?ose ower Ed" () je is into the pressure opening in to the steam3. space of the p;'88ire 
chambër, an expansion &lamber which Suur- i ehamber below the normai level of the water Ýr the pressure (hamber, the upper end of 

the expansie), chainaber extending above the 
?op of the pressi"e cihamber, mens Colineet 
eci with the Pressure chamber to indicate the 

7 ) 
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pressure in the charmber and a float, fitting 
?oosely within sici expansion chamber', said 
float, having a connection with a draper. 

4. În combination with a Boilier, a pres 
sure cha:Faber, pipe leading from the steam 
chamber of the boilier into the steam space of 
illie pressure chember, the pressure elhamber 
coTitaining water Whose level is normally be 
low the inlei, from the steam chamber, an 
expansion cha Dmber connected with the pres 
sure chamber, a ficat fitting loosely within 
said expansion chimbersaid float, being pro 
vided with a weight, around the inside of its 
periphery at its ower End and i flexible con 
nection comRecting the fioa?, with a damper. 

15. La coinbination with a boiler, a pres šure chruther containing water at a normal 
iev ei below the i niet from the steam chaumber 
of the boilier, II, pipe leading from said steal 
chi mbei' inic, the pressure chamber above 
the water live, an expanison chamber whose 
oyer eid op eins in to the pressure clarinber 
below time normai eYel of the water in the 
pressure clina, Erber, the upper end of the e X 
the pressure chambersailed being open to the 
a ??mosphere, a VII, a, tergage opening sinto the 
pressure ciliain bet below theriorunaj level' vijf 
the water ile indi me aus conjected thcºre - 
with to indicate the pressure in the chamber". 

In iesting3:ny where of , aflix. my signature, 
il presence of two witnesses. 

TILL 4.s A. COPELÁND, Å F.EK: E. H. MORIR isoN. 

pansion cha Hiber exte ding above the top of 
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