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To all whom it may concern: .
Be it known that I, Groree C. G. GrAY,

‘a subject of the King of Great Britain, re- -

siding at Bryn Mawr, in the county of
Montgomery and State of Pennsylvania,
have invented certain new and useful Im-
provements in Awutomatic Balance-Draft
Appliances; of which the following is a
specification. -

The object of this invention is to auto-

.matically maintain & balanced draft for

steam generators, such as boilers and heating
plants;- to automatically regulate a forced
draft for a steam plant which shall be
uniform in pressure, to thereby get the maxi-
mum -efficiency ‘of the fuel used, to prevent
undue expansion and. contraction .of the
boiler due to variations of temperature, and

. in general, to prolong the durability of the
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boiler and reduce to a minimum the employ-
ment of manual labor required for the pro-
duction.of an adequate and regular amount
of power. ‘ : - o
To the -end sought there are coiperative
devices employed to govern the incoming
draft and the outgoing of the products of
combustion which are fully set E)rth in the
specification and pointed out in the claims..
The invention is illustrated in the aé-
companying drawings where similar refer-
ence characters indicate similar parts wher- .
ever employed, in which—: ‘

- Figure 1 is a general view of one type of
boiler with the codperative devices in rela-
tive position, some of the parts being in
section. Fig. 2 is a central vertical section
of the steam pressure regulating valve. Fig.
8is a central section of the bleeder valve

for controlling the blower engine. Fig. 4

is a section of the fluid (oil) seal and float
operative by the products of combustion
within the boiler’s inclosure, and by the at-
mospheric pressure exterior to the said in-
closure; and also a section of the bleeder
valve for controlling the damper. Fig. 5
is 8 central vertical section of a diaphra,

. and -attachments, as a modification which
" ‘'may be employed instead of the liquid seal
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shown in Fig. 4, to control the damper
bleeder valve. ‘ '

The appliances herein described are adapt-

‘ed for employment with any form of steam

-From the reservoir a pipe 23
-compressed air to case 24 of the blower

generator having forced draft, but for the

purposes of illustration there is shown the -

‘simple type of return flue boiler 1, inclosed

by walls 2, 3, 4, 5 and an arch 6, forming an
inclosed combustion chamber of which the
fire- space 7 and flue 8 are a part, a stack 9
forming the outlet therefrom to the atmos-
phere. . :
Below grate 10 there is an ash pit 11
into which a flue 12 leads from.blower 13
operated by engine 14. A pipe 15 supplies
steam “to the engine from boiler 1, and a
throttle valve 16 gauges the flow, the engine

having the usual by-pass and stop valves for
use if the throttle valve requires to be re--

moved.

. Located above the boiler there is an air

compressor 17 of any suitable construction
and driven by a motor 18 which may be of
any form suited to the most available power.
The compressed air is delivered to and
stored in a reservoir 19 through a reducing

valve 20 which maintains a constant pres--

sure in the reservoir, indicated by gaunge 21.
elivers the

bleeder valve, shown in detail in Fig. 8;
where a passage 25 connects supply pipe
23 and delivery pipe 26, the passage being
controlled by limit screw 27. A. port 28

_connects passage 25 to a valve chamber 29
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which has at its lower part a valve seat 80: -

with a passage 31 therethrough, in which is

-a stem 32 of less diameter than the passage,

to permit air to escape when the valve is

raised. A valve 33 is attached to the stem,

a flange 34 is also attached: at the opposite
end, and a spring 85 in chamber 29 holds
the valve normally closed over passage 31.
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' Below .the bleeder valve just described

there is a steam pressure regulating valve;
shown in detail in Fig. 2, where a diaphragm
36 is in case formed by parts 37, 88 with a
pipe 39 connecting the under side of the dia-

‘phragm to boiler 1; above case part 37 there

1s a spring case 40 covering a long flexible

and sensitive spring 41,” mounted on dia- :

phragm 86 and with its upper end resting
i an adjustable seat 42 screw threaded to

case 40, adjusted by hand wheel 43 to régu-"
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lgte the spring’s tension, and secured by: :

lock nut 44, A stem 45 is attached to dia-




pad
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_ jacent to valve 60 there is a liquid seal, also
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_ outer end attached to-a rod 83 having a turn-
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“oh the bar. - “Pipe 62 is in ‘comimunication

o 988

phragm 36 and passes upward and outward

through seat 42 and has at its upper end a I
ush. button 46 screw threaded to stem 43,
or adjustment, locked by a nut 47, and

adapted to abut and push up flange 34,

Pipe 26 leads to the underside of a dia-
phragm 48 having a-semi-case 49, and a cen-
tral stud 50 carrying a lever 51 fulcrumed to l
case 49 at 52 and guided at 58, and at its
outer énd it is attached to a rod 54 having
a turnbuckle-55. connecting it to rod: 56 which
is attached .to lever 57 OF throttle 16. Pipe
59 forms a connection from reservoir 19 to
the damper bleede'l; valve 60 shown in detail |
in I'ig. 4, the pipe 59 being in communica-
tion with a passage 61 leading to a pipe 62.
A screw 63 intercepts and regulates the flow
through passage 61.. From passage 61 there
is an outlet 64 to the atmosphere, through a
nipple 65 screwed to the valve. Located ad--

shown in detail in Fig.4, and preferably using
oil as a seal, on account of its non-evapo-
ration, and comprising a gas compartment
66 In communication with the combustion
charmber surrounding the boiler 1, by a pipe
07; within the compartment there is a liquid
receptacle 68 connected by a-passage 69 to
another liquid receptacle 70 with an exposed
top. . Within receptacle 70 there is an open
top float 71, and attached thereto-is a bar 72
which’ at-its opposite end- is:fulerumed to a
lug 73 on valve 60. At a point above outlet
64" a seat. 74 of soft material is removably:
secured by.a spring clip 75 secured to bar 72,
and an adjustable ¢ounterpoise 76 is placed

witha' -diaphragni’ case 77 having a dia-
hragm 78 With a’central stud 79 carrying .
ever 80 fulerumed at one end to a lug 81 of
the diaphiagm case, guided at 82 and its

buckle ‘84 which adjustably secures it to o
rod' 85 attached to 'an’arm 86 which operates
damper. 87:-in. stack'9; ‘ R

n Iy ‘¢ 13 sliown a modification for
5f - valve 60, in. licu . of the
fofore described. 1ipe 67 as
i “is attached to a lower

fiving a-diaphragm 89 cov-
¢ 90, A rod 91 15 attached

i i, Cextends upward and s

guided through: cip 92. - At its top it hus an
adjustable push: huttén 93, Jocked- by a nut

M-and adaptedto. operate har 72,

 The operdtion of ilie mechanisin set forth

is as follows; a constant pressure of air is
maintaincd in reservair 19 by compressor 17

and itg motor18 thrbigh reducing valve 20,

and 18 stapplied Throngh pipes 23) hlocder

valve ense 28 aikd " pine 4610 diaphragin 48

which donlrols thriuie valve 16 of motor 14

for operading blower 19 at a uhiform speed

winte #° fixed- inaximum steam préssure is
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~maintained in boiler 1, and at all times the
gas pressure in the combustion chamber will
be maintained to suit the nature of the fuel
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in us¢. With an accumulation of excessive

steam pressure the diaphragm 36 will oper-
ate push button 46 to raise bleeder valve 33;
the - air pressure  will * then be released,
through the valve, from diaphragm 48 and
weight 95 will cause throttle 16 to slow the
blower 13.- Meantime the pressure of the
gases in the combustion chamber will de-
«<rease on account of the pull of the. stack,
and this will cause a partial vacuum in com-
partment 66 and a decreased pressure on the
liquid in receptacle 68 causing it to rise, and
the liquid in receptacle 70 and its fleat: to
descend and. close bleeder valve 60 so that
air pressure will be. exerted on diaphra,

78.to close damper 87. As the draft of stack
9 decréases the pressure on the liquid in re-

ceptacle 68 will increase until the working,

pressure of the gases is reached. Then as
the steam pressure decreases the diaphragm
36 will descend and bleeder valve 33 he
closed. Compressed air will again operate
diaphragm 48 to open throttle 16 to start

| blower 13. Thus an excess: of steam pres-

sure or-any variation between the gas pres-
sure-in the combustion chamber, and atmos-

pheric. pressure, ‘automatically regulatés the

blower and the damper to again restore the
equilibrium between the gises in the com-
bustion chamber ‘and the atmospheric pres-
sure exterior to the boilér’s iniclosure. It has
been found by éxhaustive tests and experi-
ments that a very slight variation of ‘pres-
sures between the gases due to combustion
and the exterior atmospheric pressure 1s suffi:
cient to operate these appliances, and that
any maximumi or minimum variation of
allowed steamm pressure is of very rare oc-
currence; :

I claim. _ '

1. The combination with a furnace, of a

' smoke stack having a dianper; an air reser-

voir and a compressor for supplying com-
pressed air-to the reservoirs mechanism ae-
tuated by fluid pressure and embracing a
bleeder valve for controlling the movement

of the dampery and supplemental means em- -

Dracing w Liquid seal ‘actimted by gas pres~
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sure from the furnace to control the bleeder-

valve, . o ‘
2. The combination with a hoiler and fur-

nace, of 0 smoke stack having a damper;

a blower in connection with the: fiirnace; a
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motor for eperaling the blower; “means for
compressing airg astorage reservoir for the

compressed airg an air actuated diaphragm:

havink meuns in connection {herewit
control the motor; a connection leadifig
the diaphragm to the aiv stodhig
i bleeder vulve intermediale the

125
voseryolr;
dinphragin

ard reservoir; steam actuated means in con-
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nection with the boiler to operate the bleeder | name to this specification in the presence of
valve; mechanism actuated by fluid pressure | two subscribing witnesses. .
for controlling the movement of the dam-

per; and means actuated by the gas pressure : GEORGE C G. GRAY.
5 1n the furnace for controlling the said mech- Witnesses:
anism actuated. by fluid pressure. , R. C. WriunT, .
In testimony whereof I have signed my Witziam C. SToEvER.




