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To all whomy it may concern:
Beitknownthatl, JAMES I, PEARSON,a citi-

- zenof the United States, residin gat Worthing-

10

'S

ton, in the county of Greeneand State of Indi-
ana,haveinvented certain newand useful Im-
brovements in Draft- Regulators; and I do
hereby declare the following to bea full, elear,
and exact description of the invention,suchas
will enable othersskilled in the art to which it
appertains to make and use the same.

This invention provides a device of novel
construction for automatically regulatin g the

draft of steam-boiler furnaces, accelerating
the draft when the fire is slow, and retarding
the draft when the fire is too brisk and the

pressure of steam in excess of a given point.
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For a full description of the invention and
the merits thereof and also to acquire aknowl-
edge of the details of construction of the
means for effecting the result reference is to
be had to the following description and draw-
ings hereto attached. |

‘While the essential and characteristic fea-

‘tures of theinvention are necessarily suscep-

tible of modification, still the preferred em-
bodimentofthe invention is
accompanying drawings, in which—

Figure 1is a detail view in elevation, show-
ing the application of the invention. Fig. 2
18 & sectional detail, on a larger scale, show-
ing the normal position of the parts when
the updraft-valve is open, the arrows indi-
cating the direction of the steam to increase
the draft through the stack. Fig. 3is a view

‘similar to Fig. 2, the updraft- valve being

closed. Fig. 4 is a view similar to Fig. 3, the
main valve being open and the arrows indi-
cating the direction of the steam to retard
the draft through the stack. Fig. 51is a hori-
zontal section on theline X X of Fig. 2.
6 is a perspective view of the divided outflow-
pipe. Fig. 7is a detail section of the divided
elbow and outflow-pipe connected.

Corresponding and like parts are referred
to In the following desecription and indicated
in all the views of the drawings by the same
reference characters.

In its general construction the device con-
prises a casing, codperating valves, and ten-
sion-springs.  The casing consists of a pipel,
an elbow 2, and a cup 3, the latter having a

illustrated in the

Fig,

r

T,

the cup 3 exterior to the valve-stem 9.

13* and 14* of the pipe 1.

threaded end 4, by means of which it is con-

nected to the steam-boiler 5, to which the regu- _

lator is applied. The pipe 1 has its delivery

end fitted to the smoke-stack 6 of the steam-
boiler furnace and projected therein a suit-

able distance, so as either to accelerate oOr re-
tard the draft as ‘may be required to main-

tain a predetermined pressure of steam within

the boiler. The several parts 1,2, and 3 may
be connected in any desired way, and, as
shown, they are coupled by the usual screw-
thread joints. The vertical branch of the el-

~bow 2 is fitted into the upper end of the cup 3,

thereby providing a shoulder 7 for the upper
end of the spring 8 to obtain a purchase
against, said spring being mounted upon the
stem 9 of the main valve 10 and the lower
end of the spring obtaining a bearing upon
the outer portion of the valve 10 beyond the
sides of the stem 9.
mally to hold the valve 10 seated against the
boiler-pressure when not in excess of a given
point,thereby preventing passageof thesteam
from the boiler by the valve 10 and through
The
valve 10 is of a diameter to fit snugly within
the cup 3 and is fermed in its edges with a
series of grooves or channels 11, constituting
passages for the outflow of steam when the
valve 10is unseated. Thisvalve closes down-
ward against a seat 12, provided at the lower
end of the cup 3, the tension of the spring 8
being regulated so as to prevent the unseat-
ing of said valve until the pressure of steam
within the boiler exceeds a predetermined
pressure.
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Thisspring Sserves nor-
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T'he elbow 2 is subdivided, so as to provide
chambers or passages 13 and 14, which are in '

communication with corresponding passages
A partition 15 sep-
arates the’passages13and 14,and its pperend
extends above the lowermost wall of the hori-

zontal branch of the elbow, so as to elose the

inner end of the passage 14* of the pipe 1.
The upper end of the valve-stem 9 snugly
fits within the lower portion of the passage

13, soas to prevent the escape of steam from
the cup 3 into the passage 13 when the valve
10 is unseated. o
The pipe 1 will be designated as the ““ out-
| flow-pipe ” and may be of any construction so

go
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long as it comprises the passages 13* and 14*, |

which are in communication with the corre-
sponding passages 13 and 11 of the intermedi-
ate portion of the casing. Asshown,the pipel

is subdivided by a partition 16, and 1its outer

end is closed by a header 17, and theinnerend
of the passage 14°* is ‘closed by a header 13,
the inner end of the passage 13* being open.
Openings 19 and 20 are provided at the outer
end of the outflow-pipe and communicate
with, respectively, the passages 13* and 14°.
An opening 21 is provided at the inner eund
of the pipe and is in communication with the
passage 14* As hereinbefore stated, the
outer end portion of the part 1 is adapted to
be connected to the lower or base portion of
the stack 6 in any desired way, and the de-
livery end portion projects into said stack a

suitable distance, so as to secure all the ad-

vantages of the invention with reference to
accelerating and retarding the draft. When

‘the parts 1 and 2 are assembled, the header

18 abuts against the upper end portion of the
partition 15, so as to prevent any steam from
the passage 14 escaping into the upper por-
tion of the elbow and entering the passage 13"

The main valve 10 and its stem are hollow

or bored to receive a valve 22 and its stem:

23, constituting the updraft-valve. The up-
per portion of thestem 23 is hollow or bored,

means of which the valve 22 is normally held
unseated, so as to permit the free passage of
steam thereby through the valve 10 and out
through the passage 13* and up through the
stack 6, so as to increase the draft after the
manner of a blower and twyer. The valve 22

when closed is seated within the lower face of

the valve 10 and is prevented from vertical
displacement by means of a pin 26, supported

at its ends in transversely-alined openings

of the stem 9 and passing through vertical
slots 27 in diametrically opposite sides of
the hollow portion of the valve-stem 23. The
coil-spring 25 is confined in the opening 24
by means of the pin 26 and normally exerts
a downward pressure upon the valve22tohold
it unseated. The spring 25 is of less tension
than the spring 8, so as to yield and permit
of the seating of the updraft-valve while the
main valve remains seated. -

- When in position, the lower portion of the
casing is connected to the shell of the boiler

5 and is in communication with the steam-

space thereof and its opposite end is con-
nected to the smoke-stack. The valve 22 be-

ing open under normal conditions, the steam
from thé boiler passes thereby and through
the main valve and into the stack by way of
the passage 13* and the opening 19, and being
directed upward into the stack creates a
forced draft therethrough and through the
furnace after the manner of a twyer, whereby
the draft is greatly accelerated and the fire
caused to burn briskly. The tension of the
spring 25 may be set with reference to the

area of the valve 22 so as to hold the latter |

688,195

open until the required steam-boiler pressure
has been reached, when the said spring will
be compressed and the valve 22 closed, thereby
shutting off the jet of steam through the stack.
When the steam in the boiler exceeds a pre-
determined pressure, it overcomnes the ten-
sion of the spring 8 and unseats the valve 10,
when a porticn of the steam will pass by the
valve 10 through the cup 2, passages 14 14%,
and out through the opening 20 into’the
stack 6, and being directed downward into
said stack retards the draft therethrough and
dampens the fire by choking off the draft
therethrough. When the steam falls to the
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required pressure, the spring 3, regaining

itself, closes the valve 10 and shuts off the

reverse blast in the stack and permits the fire
to burn under natural draft, and when the

steam-pressure falls below the standard the
spring 25 will unseat the valve 22 and agaln
permit a forced updraft through the stack,
whereby the fire is caused to burn more
briskly and the steam generated more rap-
idly. When the steam-pressure 1s normal,

the pressure exceeds or falls below a given

‘point a blast is created in the smoke-stack

either in an upward or downward direction
to accelerate or retard the draft to meet ex-

isting conditions.
as shown at 24, to receive a coil-spring 25, by |.

Having thus described the invention, what
is claimed as new 18—

1. In a draft-regulator for steam-boilerand
other furnaces a casing adapted to be con-
nected with the stack and the steam-space of
the boilerand having passages opening into
said stack in an upward and a downward di-
rection, and automatic valves for controlling
the admission of steam into said passages, the
valve which controls the passage opening up-
ward in the stack being closed when a cer-
tain predetermined pressure in the boiler is
reached, and the valve which controls the
passage opening downward in the stack being
opened when there is an abnormal pressure
in the boiler. | |

9. In a draft-regulator for steam-boiler and
other furnaces, a casing adapted to be con-
nected with the steam-space and the stack of
the furnace, said casing having passages open-
ing upward and downward into the said stack,
cooperating valves for controlling the said
passages, and different-tensioned springs for
holding the said valves in a normal position,
the valve for controlling the downdraft being
normally seated and the updraft-valve nor-
mally open, substantially as set forth.

3. Inadraft-regulator, a casing having pas-
sages opening in an upward and a downward
direction, and spring-actuated valves for con-
trolling the admission of steam into the said
passages, the valve which controls the passage
opening upward being mounted within the
valve which controls the passage opening
downward and normally unseated and adapt-
od to be closed when a certain predetermined
pressure in the boilerisreached, and the valve

00

' the blast-creating device is inert, and when
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which controls the passage opening downward |

being opened when there is an abnormal pres-

sure in the boiler, substantially as set forth.

4. Inadraft-regulator, a casing having pas-
sages opening in opposite directions, a main
valve normally seated and adapted to control
the passage of steam through the passage
opening downward, and an updraft- valve
mounted within the main valve and normally
unseated to permit of the escape of steam
through the upwardly-opening passage and
adapted to close by an excessive pressure of
steam, substantially as set forth,

5. Ina draft-regulator, a casing comprising
approximatelyright-angularly-disposed mem-
bers, the upper portion of the vertical mem-
ber and the horizontal member being parti-
tioned to form corresponding intercommuni-
cating passages which open upwardly and
downwardly at their delivery ends,and spring-
controlled concentrie valves located in the
vertical member of the casing for controlling
the aforesaid passages, the valve which con-
trols the passage opening upward being
mounted within the valve which controls the
passage opening downward and normally un-
seated and adapted to be closed when a cer-
tain predetermined pressure in the boiler is
reached, and the valve which controls the pas-
sage opening downward being opened when
there is an abnormal pressure in the boiler,
substantially as set forth.

6. A draft-regulator comprising a casing
having passages opening in opposite direc-
tions, a main valve normally held seated and
adapted to control the passage of steam
through the passage opening downward and
having an opening therethrough, an updraft-
valve mounted in the opening of the main
valve for controlling the passage of steam
therethrough to the passage opening upward
and having an opening in its upper end, and
opposite slots, a spring fitted into the open-

ing of the updraft-valve, and a pin for con-
fining said spring and preventing displace-
ment of the updraft-valve by passing through

&

the slofs thereof and having its ends secured
to the main valve, substantially as set forth.

7. A draft-regulator comprising a vertical
member having its upper portion partitioned
to form passages, a horizontal member hav-
Ing passages in communication with the re-
spective passages of the vertical member and
having upper and lower outlets, the upper
portion of the partition of the vertical mem-
ber overlapping the inner end of a passage of
the horizontal member, and concentric valves
for controlling the passage of steam through
the said passages, the valve which controls
the passage opening upward being mounted
within the valve which controls the passage
opening downward and normally unseated
and adapted to be closed when a certain pre-

determined pressure in the boileris reached,

and the valve which controls the passage

‘opening downward being opened when there

1S an abnormal pressure in the boiler, sub-
stantially as set forth.

3. A draft-regulator comprising a cup, a
partitioned outflow-pipe having upper and
lower outlets, a partitioned elbow connecting
the cup and outflow-pipe, a main valve lo-
cated in the cup and adapted to control the
passage of steamn through the passage open-
ing downward and having a tubular stem op-
erating in the vertical branch of the elbow,
a spring normally holding the main valve
seated, an updraft-valve slidingly mounted
in the main valve and normally open, and
adapted to control the passage of steam
therethrough to the passage opening upward,
a spring seated in the upper portion of the
stem of the updraft-valve, and a pin for pre-
venting displacement of the updraft-valve
and confining the actuating-spring thereof,
snbstantially as set forth. o |
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In testimony whereof I affix my signature

in presence of two witnesses. __
| JAMES II. PEARSON. |[L.s.]
Witnesses: -
JAS. E. WARD,

- CHARLES WHITE,
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