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- mum efficiency of the fuel used, to prevent -

- boiler due to variations of temperature, and |
- 1n general, to prolong the durability of the
20

29

30

85

- of the steam pressure regulating valve. Fig. |

40

45
- is a central vertical section of a diaphragm
- and attachments, as a modification which
- ‘'may be employed instead of the liquid seal

60

L ed for employment with any form of steam

matically maintain a balanced draft for

draft for a steam; plant which shall be

specification and pointed out in the claims..

ever ‘BHIP].(}FE&, i]l Whi@h—-—-

‘boiler with the codperative devices in rela-.

for controlling the blower engine. Fig. 4
18 a section of the fluid (oil) seal and float |
operative by the products of combustion |

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

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

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

The object of this invention is to auto-

. —

steam generators, such as boilers and heating
plants;  to automatically regulate a forced

uniform in pressure, to thereby get the maxi-

undue expansion and contraction .of the

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. | 3 I
To the 'end sought there are cooperative
devices employed to govern the incoming
draft and the outgoing of the products of |
combustion which are fully set forth in the |

The invention is illustrated in the ae-
companying drawings where similar refer- |
ence characters indicate similar parts wher- |

- Figure 1 is a general view of one type of

tive position, some. of the parts being in
section. Fig. 2 18 a cenfral vertical section |

-

3 1s a central section of the bleeder valve

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

shown in Fig. 4, to control the damper
bleeder valve. ' |
The appliances herein described are adapt-

forming the outlet therefrom to

A —

—

 generator having forced draft, but for the

purposes of illystration there is shown. the -

simple type of return flue boiler 1, inclosed
by walls 2, 3, 4, 5 and an arch 6, forming an

bb.

inclosed combustion chamber of which the

fire space 7 and flue 8 are a part, a4 stack 9
the atmos-
phere. .

Below grate 10 there is an ash pit 11
into which a flue 12 leads from blower 18
operated by engine 14. A pipe 15 supplies

60

steam to the engine from boiler 1, and a

throttie valve 16 gauges the flow, the engine

having the usual by-pass and stop valves for

65

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 gauge 21.
-From the reservoir a pipe 23
compressed air fo case 24 of the blower
bleeder valve, shown in detail in Fig. 3;
where a passage 25 connects supply pipe

elivers the

70

79

80

23 and delivery pipe 26, the passage being

controlled by limit screw 27. A port 28

‘connects passage 25 to a valve chamber 29

which has at its lower part a valve seat 30 -

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
ralsed. A valve 338 is attached to the stem,
a flange 34 is also attached: at the op
end, and a spring 35 in chamber 29 holds
the valve normally closed over passage 31.

there is a steam pressure regulating valve,
shown in detail in Fig. 2, where a diaphragm
36 1s 1n case formed by parts 37, 38 with a

posite

Bb

90

Below the bleeder valve just described

85

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 386 and with its upper end resting

in an adjustable seat 42 screw threaded to

100

case 40, adjusted by hand wheel 43 to regu-" |
late the spring’s tension, and secured by -
lock nut 44. A stem 45 is attached to dig-
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25
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35

40

“on the bar. - _
witha’ diaphragni’ case ‘77 having a da-
hragm 78 with_a“central stud 79 earrying a.

> S . 988,035

phragm 36 and passes upward and outwar
through seat 42 and has at its upper end a

ush. button 46 screw threaded to stem 45,

or adjustment, locked by

Pipe 26 leads to the underside of a dia-
phragm 48 having a-semi-case 49, and a cen-
tral 5tud 50 carrying a lever 51 iulcrumed to
case 49 at 52 and guided at 58, and at its

outer end 1t is uttached 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 bleeder valve 60 shown in detail

in I'ig. 4, the plpe 59 being in communica-

tion wﬂ;h a. passage 61 leading to a pipe 62.

A screw 63 intercepts and regulates the flow
through }Jassq ge 61. From passage 61 there
is an outlet 64 to the atmosphere, through a
nipple 65 screwed to the valve. Located ad-
jacent to valve 60 there is a liquid seal, also

shown in detail in Fig.4, and preferably using
oil as a seal, on account of its non—evapoﬁ'
mtwn, and comprlsmg a gas compartment

66 in communication with the combustmn

chamber surrounding the boiler 1, by a pipe

67 within the compartment there 1s a hquid
receptacle 68 connected by a-passage 69 to
another 11qu1d reeeptacle 70 mth an exposed
top. . Within receptacle 70 there is an open
top ﬂ(mt 71, and attached thereto is a bar 72
whlch at lts opposite end is-fulerumed to a

lug 73 on valve 60. At a point above outlet _
1 sure exterior to the boiler’s inclosure.

been found by éxhaustive tests and experi-
‘ments that a very slight variation of pres-

64 a seat. 74 of soft ma Larml is removably

secured by a spring clip 7 swured to bar ¢ z
and an ad]ustable cmmtel poise 76 1s placed
“Pipe 62 1s 1 communication

ever 80 fuleryimed at one end to a lug 81 “of
the diapliragm ' case, guided at 82 and its

outer end abiqche:l 10 a rod 83 having a turn-

“buckle ‘84 which ild"[llst"lbly secures 1t to a

)N
by |

oo
ot

Hi

rod' 85 attachtd to an’arm 86 wich 0perates_ |
| * “smoke stack having a diunper; an air reser-
voir amd a compressor for sapplying com-

damper 87:4n stack 9:
In I g5 ‘thére 1s shown a morl:ﬁcatmn for

the. oper&tmn of -valve 60, in. lieu of the
Pipe 67 as
Therctofore” déscribed; is attached to .;t lower
half 88 0% case }nw m.; i (ll‘ll}}ll“lﬂ'ln 89 cov-
ered by o) case )0 A rod 91 15 attached

o the diaphiiin, -

liquidised]: llm"vinl' ore (’]LSCL‘![JL([

éxtends upwar d and is
gmdod through cip 99,

04-and adapted to. nin"r:tie har 72,
I he- operation of ilie mechanisin sot forth
is as follows; a-constant pressure of air is

malriiflme{l in reservoir 19 by compressor 17

aned ll% mtor18 throngh H‘flll{"l]”‘ valve 20,
and ig ‘i‘Hp[)h{‘(l 1hm|wh pipes 93, hloc er
v ease 24 aid pipe 26 to dmp]n‘.inm 18

whieh' conlrols Hiviiw valve 16 of motor 14

for operating blower 13 al a uniform %pvwl
wmh i h“{ml nmmmmu stmm pr{"%*-;m‘v 15

a nut 47, and
adapted to abut and push up flange 34.

At its top it has an’ |
adjustable push button 93 locked-by a nut

wiill

|
4
|

I

1 use.

of the damper;

‘maintained in boiler 1, and at all times the

aas pressure 1n the combustion chamber will
be maintained to suit the nature of the fuel
With an accumulation of excessive
steam pressure the dmphm m 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
weln'ht 95 will cause throftle 16 to slow the
l}lower 13. - Meantime the pressure of the

gases 1n the combustion chamber will de-
crease on dccount 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 1n receptacle 70 and its ﬂﬂat to

65

70

80

deqcend and close bleeder valve 60 so that

alr pressure will be. exerted on diaphragm

(8. to close damper 87. As the draft of stack

9 decreases 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 bleecder valve 33 be

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 £as- pres-

85

90

sure-in the combustion chamber, and atmos-

pheric pressure, automatically regulates the
‘blower and the damper to again restore the
| equilibrium between the gases in the com-
bustion chamber and the atmospherlc pres-

Ithas

sures between the gases due to combustion
and the exterior atmosplmrm pressure 1s suffi-

cient to operate these appliances, and that

any maxunwn or minimum  variation of

allowed steam pre%ure 1s of. Very raré oc-
currence:

I elaim. -
1. The combination with a furnace, of a

pressed adrto the reservoirs mechanism ac-
tuated by fluul pressurve amnd embracihg a

“bleeder valve for controlling the mnvement
andd Htlmrlmnvnml means em- -
brading a hqmd sceal ‘actnated by gas pres-

95

100

1056

110

115

stive from (he fmtmm:‘- ln {'mliw] ﬂl{" b]m‘d(’-[’-

'wl\u

The eombination’ with'a .}mler and fur-
nace, oF a smoke stack having a d.imper,
n lilt)'r‘v{"i‘ in connecetion with (he fiirnace; a

havinl meéans in connection therewith to

control the motor; r'mmmlmn leaditie frmn
Lhe fh'uﬂndmn l{) the air storige réseryvolir;

120
motoyy I'm' npm.tlnw (he l:]n'\wr“‘rm‘- ans fm* o

_.'l' UIH]JH*H"‘HI"" ..HI y 1t *-,l{}],[u{i I'l“"rl}l'VUl[" {UI’ th{,' -' ,
compressed airs an air actm: wod diaphragm =

125

it bleeder valve intermediate the- {]M]]]]I wm_'_
'lf‘(l PeSCIVOIT; %lmm m'(lmlml ineans. m 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 O G. GRAY.
5 1n the furnace for controlling the said mech- Witnesses:
‘anism actuated. by fluid pressure. o R. C. WriunT, -
In testimony whereof I have signed my Wirriam . STOEVER.
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