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UNITED STATES

Patented November 8, 1904;

PATENT OFFICE.

EPHRAIM K. HUTCHISON, OF DENVER, COLORADO, ASSIGNOR OF ONE-
HALF TO JOSEPH E. HUTCHISON, OF LONGMONT, COLORADO.

DAMPER-REGULATOR.

SPECIFICATION forming part of Letters Patent No. 774,179, dated November 8, 1904,
Application filed August 3, 1903, Serial No, 168,073, (No modsl.)

To all whom it muy concern:

Be 1t known that I, Eraramvt K. HuToHI-
SON, a citizen of the United States, residing at
Denver, in the county of Denver and State
ot Colorado, have invented certain new and

useful Improvements in Damper-Regulators,

of which the following is a specification.

My invention relates to improvements in
steam-boiler-furnace-damper regulators.

The object of my improvements is to pro-
vide a compact and inexpensive device of the
character hereinafter more fully cleseribed,
having all its various parts accessible. and
which will when used in connection with a
steam-boiler automatically operate in accord-
ance with the varying pressure of steam to
open or close the damper or dampers in the
furnace, smoke-stack, or otherwise, and there-
by regulate the draft in such manner as to
control the pressure of steam in the boiler.

In the accompanying drawings, Figure 1 is

a view in elevation of my improved damper-

regulator secured to a bracket: Fig. 2, a ver-
tical section of the main cylinder and piston
working therein; Fig. 3, a detail view in ver-
tical section of a casing and an auxiliary cyl-
inder connected therewith; Fig. 4, a view In
elevation of the diaphragm and its chamber,
the latter being in section; Fig. 5, a View 1n
elevation of the auxiliary cylinder, a lower
portion of same being broken away to show
its valve in section; Fig. 6, a detail in side
elevation of the casing shown in section in
Fig. 3; Fig. 7, a view of a turnbuckle, shown
1n section and on an enlarged scale; and Fig.
3, a view, partly in elevation and partly in
sectlion, showing the manner of connecting
my device with a damper.

~ Referring to the drawings in detail, 1 rep-

resents a bracket adapted to be secured to a
wall or other support and comprising g shelf
to which is secured my invention proper.
The latter consists, in part, of a main upright
cylinder 2, having a base 3, secured ‘to the
bracket-shelf 1* by means of bolts4. On the
under side of the shelf is a cock 5, which is
screwed into an opening 3 in the cylinder-
hase 3 and through which water may be
drained from the cylinder. Within the cyl-

inder is a piston 6, having a lower extension
6* threaded on its outer end to receive 2 nut
7, which holds in place the washer 8 and the
flexible cup 9, the latter being made, prefer-
ably, of leather or rubber, the rim of which
1s adapted to press closely against the interior
walls of the cylinder 2 to prevent water or
other fluid which enters the cylinder 2 through

pipe 10 from passing the piston 6. In the

upper side of the pistonis a threaded opening
into which is screwed a plug 11, to which is
hinged the lower end of a piston-rod 19 by
means of a pivot-pin 18, which passes through
the end of the piston-rod 12 and the plug 11.
Suitably secured to the upper end of the evlin-
der 2isa collar 14, to the upper edge of which
a cap or head 15 issecured by means of screws
16.  Said cap 15 has a central aperture 15,
through which extends and works the piston-
rod 12, to the upper end of which is hinged one
end of alever 17, fulerumed between two arms
or supports 13, projecting from the cap 15.
Secured to the outer end of the lever 17 is a
cord or chain 19, which passes over the pulleys

20 and has its opposite end secured to the
lever 21 of the damper 21*in the smoke-stack
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22. Said damper is normally held in an open |

position by means of a weight 23, suspended
from the outer end of the damper-lever 21.
Located adjacent to the upper right-hand por-
tion of the cylinder 2, as shown in Fig. 1, is

a casing 24, which has an’ inlet 24*, adapted

to be connected to any available supply of
fluid under pressure, preferably the water or
steam 1n the boiler in which the pressure is
to be controlled. Said casing has also an exX-
haust 24 and a chamber 24°, the rear end of
the former communicating with the upper
end of the cylinder 2 through pipe 25, the
chamber 24° being connected to and commu-
nicating with the lower end of the cylinder 2
through pipes 26 and 10, the adjacent ends of
which are connected to each other by a union
27.  Said chamber 24° is connected also with
inlet 24" and exhaust 24° through inlet-pas-
sage 24° and exhaust-passage 24°, respectively.
These passages are controlled by means of an

30

Q0O

95

inlet-valve plug 28 and an exhaust-valve plug -

29, respectively, which valve-plugs extend
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through the casing 24 transversely to anc 1n-
rersect the inlet and exhaust passages 24" and
94¢, respectively. Said inlet and exhaust
valve plugs have, respectively, ports 28" and
09* which are adapted to extend transversely
to or to communicate with said inlet and ex-
haust passages 24° and 24°, respectively. Said
valve-plugs 28 and 29 and their seats are ta-
pering, the former being held in place by
coil-springs 30 and 31, which are held under
tension between the exterior of the casing 24

and the nuts 32 and 33, secured to the smaller

onds of the valve-plugs 28 and 29, respec-
tively, thus making the valves self-adjustable
as to wear. The opposite or large ends of
the valve-plugs are provided with transverse
arms or levers 34 and 35, respectively, which
are adapted to partially rotate the valve-plugs
08 and 29 and which have their outer ends
hinged to a turnbuckle by means of the pins
36 86°.  Said turnbuckle consists of a sleeve
36. having its ends interiorly threaded with
richt and left hand threads to receive the
threaded ends of the rods 36°¢ 369, carrying
lock-nuts 36° 365,  The lower end of the turn-
buckle is hinged at pin 36% to the upper end
of an auxiliary piston-rod 37, which has 1ts
lower end hinged to a piston-head 38, operat-
ing in an auxiliary cylinder 39, having a lower
rubular extension or stem 39%, the lower end of
which is exteriorly threaded, passed -through
2 suitable opening in the bracket-shelf, and
secured thereto by means of lock-nuts 40 and
40* Said extension is adapted to be connected
with any available supply of fluid under pres-
sure, preferably with the water or steam 1n
the boiler to which the device is attached.
The auxiliary cylinder has secured to 1ts up-
per end a head 41, having a central aperture
41*, through which extends the auxiliary pis-
ton-rod 37, surrounding which, between the
cap 41 and the piston 38, 1s a spiral spring
49, adapted to cause the piston 38 to return
to the lower end of its cylinder atter the pres-
sure is cut off below the piston. This cutting
off is effected by the tapering valve-plug 43,
extending transversely through the auxiliary
cylinder-stem 39%, intersecting the passage 39"
in the latter and having a port 43", adapted
to extend transversely to or to communicate

with the said interior passage 39" in the stem |
the lower end of the main cylinder 2 and hifts
-~ the main piston 6, which operates the lever 17

39%  SQaid valve-plug 43 is held in place by a
spiral spring 44 in the same manner as are
valve-plugs 28 and 29 and is in the same man-
ner adjustable as to wear. The opposite or
large end of said valve-plug 43 18 provided
with a transverse arm or lever 43", acdapted
to partially rotate said valve-plug.43. Lio-

cated to the left of the auxiliary-cylinder
stem 39° is a diaphragm-casing 45, having an |
exteriorly-threaded downward extension or
tubular stem 45 extending through and se-
cured by means of nut 46 to the shelf 1" and
adapted to be connected with the water in the
boiler in which pressure is to be maintained.

145,
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| The casing 45 is provided with a top 43, hav-

ing a flange 48%, which is secured to an annu-
lar flange 45" on the upper part of the casing
Between these flanges 1s stretched a dia-
phragm 47, consisting of a flexible disk of
rubber or the like, the edge of which 1s se-
cured between said flanges 45” and 48
diaphragm supports a bearing 50 and an ad-
justable threaded post 51. The latter passes
throngh said bearing and the diaphragm.
Nuts 52 and 53 on the post serve to adjust the
1atter and hold the bearing in place. Theup-
per end of the post extends above the top of
the casing 48 and is borne upon by a hori-
zontal lever 54. which is fulecrumed near 1ts
rioght-hand end on post 48°, projecting up-
wardly from the casing. On the said lever
to the left of post 51 is placed a slidable welght
55 to regulate the pressure of the lever upon
the post. The opposite end of the lever 54
‘s bifurcated and is adapted to engage and to
operate lever 43". In lever 54 are several

openings 54", adapted to receive the hooked

lower end of a spiral spring 56, which has its

upper end connected with a cord 57, which
passes over a pulley 58, supported above the
cylinder-cap 15, and has 1ts opposite end se-
cured in the opening 12*in the piston-rod 12.

 After my improved damper-regulator has
heen properly secured in place and sultable
connections made as described its operation
'« as follows: As the pressure in the boiler
‘nereases and the water therefrom, acting upon
the diaphragn, tends to raise the welghted end
of lever 54 the weight 55 is adjusted so as to
halance whatever pressure it is desired to
maintain-—say ninety-five pounds to the square
‘nch. Then any appreciable increase in the
pressure—say ninety-six pounds—willlift the
diaphragm, raise the weighted end of lever 54,
and lower its opposite end and the adjacent end
ot the lever 48°, thus turning the valve-plug 43
so that its port 43* communicates with the pas-

sage 39" in the auxiliary-cylinder stem, thus

permitting the fluid to enter the auxiliary cyl-
“der 39 and lift the auxiliary piston 38, which

operates to close the exhaust-valve 29 and

open the inlet-valve 28. The operation de-
seribed taking place, the water from the boiler
passes through the inlet-passage 24%into cham-
her 24¢, thence through pipes 26 and 10 1nto

and the cord or chain 19 to close or partially
close the damper 21 As the piston 6 ascends
it gradually lessens the tension of spring 56,
which is equivalent to increasing the load rep-
resented by the weight 55, causing the lever 54
to eradually return to 1ts normal position, and
thereby closing valve43. As there is a slight
leakage past auxiliary piston 33, the latter 1s
oradually forced downward by the spring 42,
thus gradually closing inlet - valve 28, and
thereby arresting motion of the maln piston

6. incidentally holding the damper 21* In its
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adjusted position and gracdually opening the |

exhaust -valve 29, thus allowing the water
from the main cylinder 2 to escape there-
through as the damper-weight 23, pulling up-
wardly the outer end of lever 17 and depress-
ing its opposite end, pushes the main piston
6 downward and opens the damper. If the
leakage past auxiliary piston 38 is not rapid
enough, a small cock 60 (shown in Fig. 5) may
be employed to control said leakage and may,
1f desired, be operated mechanically in such
manner as to open when valve 43 closes or to
By ex-
periment the action of the parts, as above de-
scribed, takes place with from one to two
pounds excess pressure above the normal or
predetermined point. If before piston 6 de-

scends to bottom of cylinder the pressure |

should again increase. the diaphragm will
again rise and the whole operation be repeat-
ed, thus lifting the main piston another step
of its stroke or perhaps to the top of the cyl-
inder and nearly or entirely closing the dam-
per, after which the pressure will presently
fall, and as it does so the diaphragm and the
lever 54 will return to their normal positions,
opening exhaust-valve 29 and allowing weight
28 to again open damper, as previously de-
scribed. As the piston 6 descends and dimin-
1shes the load on the lever 54 by increasing
the tension of the spring 56 the pressure, if
still high, may again raise the diaphragm,
close exhaust-valve 29, and temporarily arrest
the descent of the main piston 6 until there is
a further fall in pressure. Then the exhaust-
valve will again open and allow the piston 6
to continue its descent and the damper to open
tarther until the pressure again rises and the
operations described will be repeated.

The number of pounds the pressure is al-
lowed to rise after the main piston 6 begins
fo ascend 1s largely determined by the lifting
power of the spring 56 on lever 54, said lift-
Ing power varying according to the distance
from the fulerum-pin 54° that the spring 56
i1s attached to the lever 54. By disconnecting
the spring 56 from said lever the action is
positive and on a very fine variation not ex-
ceeding two pounds of pressure. The lap of
the valves 28 and 29 is adjusted by means of
the turnbuckle 36. The construction of the
entire device is such that all working parts
are accessible for examination or repairs.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | ~

1. Asteam-boiler-furnace-damperregulator
comprising a main cylinder having therein a
piston adapted to be connected with and on its
outward stroke to close a turnace-damper, a
welght adapted to cause the return stroke of
the piston and to open the damper, a supply-

pipe adapted to conduct fluid under pressure

from a boiler to the lower end of the main
cylinder and having an inlet-valve adapted to

control the flow of said fluid, said pipe com-
municating also with an exhaust-passage hav-
ing an exhaust-valve adapted to control the
low of fluid from said cylinder through said
exhaust-passage thereby controlling the re-
turn stroke of said piston, each of said valves
having a transverse arm projecting therefrom,
a turnbuckle hinged to the outer ends of said
arms and adapted to adjust the relative posi-
tions of said inlet and exhaust valves, an aux-
iliary cylinder having therein a piston hinged
to said turnbuckle and adapted to operate
sald valves, a feed-pipe adapted to conduct
fluid under pressure from a source of supply
to the auxiliary cylinder and having a valve
adapted to control the flow of said fluid, a
pressure - chamber adapted to communicate
with a boiler and having a flexible diaphragm
responsive to the pressure of the fluid in the
boiler, a loaded lever fulerumed above and op-
erated from said diaphragm and in turn adapt-
ed to operate the valve of the auxiliary cyl-
1inder, and an adjustable yielding means con-
necting said loaded lever with the piston in
the main cylinder.

2. Asteam-boiler—fm"nace_—damper1"egulator
comprising a main cylinder having therein a
piston adapted to be connected with and to
closea furnace-damper, means aclapted to cause
the return stroke of the piston and to open
the damper, a supply-pipe adapted to conduct
uld under pressure from a boiler to the lower
end of the main cylinder and having an inlet-
valve adapted to control the flow of said fluid,
sald pipe communicating also with an exhaust-
passage having an exhaust-valve adapted to
control the flow of fluid from said cylinder
through said exhaust-passage, each of said
valves having a transverse arm projecting
therefrom, a turnbuckle hinged to the outer
ends of said arms and adapted to adjust the

| —

relative positions of said inlet and exhaust

valves, a cylinder having therein an auxiliary
piston hinged to said turnbuckle and adapt-
ed to operate said valves, a feed-pipe adapted
to conduct fluid under pressure from a source

ot supply to the auxiliary cylinder, a valve

adapted to control the flow of the fluid through
the feed-pipe, a pressure-chamber adapted to

‘communicate with a boiler and having a flexi-

ble diaphragm responsive to the pressure of
the fluid in the boiler, and a loaded lever ful-
crumed above and operated from said dja-
phragm and in turn operating the valve of the
auxiliary cylinder.

3. Asteam-boiler-furnace-damper regulator
comprising a main cylinder having therein a
piston adapted to be connected with and to
close a furnace-damper, a supply-pipe adapt-
ed to conduct fluid under pressure from a
boiler to the lower end of the main cylinder,
an inlet-valve adapted to control the flow of
sald fluid, said pipe communicating also with
an exhaust-passage having an exhaust-valve

adapted to control the escape of fluid from
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said eylinder, each of said valves having a
transverse arm projecting therefrom, a turn-
buckle connecting the outer ends of saic arms,

an auxiliary cylinder having therein a piston
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connected with said turnbuckle and adapted
to operate said valves, a feed-pipe connected
with the auxiliary eylinder and adapted to be
connected with a supply of fluid under pres-
sure, a valve adapted to control the flow of
the fluid through the feed-pipe, a pressure-
chamber adapted to communicate with hoiler
and having a flexible diaphragm responsive
to the pressure of the fluid in the boiler, and
o loaded lever fulerumed above and operated
hy means connecting 1t with the diaphragm
and in turn operating the valve of the auxil-
jary cylinder.

4 In a steam-boiler-furnace-damper regu-
lator, a main cylinder having therein a piston
adapted to be connected with and to operate
o furnace-damper, a supply-pipe adapted to
conduct fluid under pressure to the main cyl-
inder. an inlet-valve plug adapted to control
the flow of the fluid through the feed-pipe, an
exhaust-passage communicating with the main
cylinder, an exhaust-valve ping adapted to
control the flow of fluid through the exhaust-
passage and consequently the return stroke of
the piston, a transverse arm projecting from
each of said valve-plugs, means connecting the
arms and adapted to relatively adjust the ro-
tative positions of the valve-plugs.an auxiliary
cylinder having therein a piston connected
with said means and adapted to partially ro-
tate said valve-plugs, a feed-pipe adapted to
conduct fluid under pressure to the auxiliary

cylinder, a valve-plug adapted to control the

low of the fluid through the feed-pipe, a pres-
sure-chamber adapted to communicate with a
hoiler and having a flexible diaphragm respon-
sive to the pressure of the fluid 1n the boiler,
and a loaded lever operated by means connect-
ing it with the diaphragm and adapted to op-
erate the valve-plug of the auxiliary eylinder.

5. In a steam-boiler-furnace-damper regu-
lator, a main cylinder having therein a plston
adapted to be connected with and to operate
o furnace-damper, a supply-pipe adapted to
conduct fluid under pressure to the main cyl-
inder, an inlet-valve plug adapted to control
the flow of the fluid through the supply-pipe,
an exhaust-passage communicating with the
main cylinder, an exhaust-valve plug adapted
to control the flow of fluid through the ex-
haust - passage and consequently the return
stroke of the piston, means connecting the

valve-plugs and adapted to relatively adjust

774,179

their rotative positions, an auxiliary cylinder
having therein a piston connected with said
means and adapted to operate saic valve-plugs,
a teed-pipe adapted to conduct fluid under
pressure to the auxihary cylinder, a valve-
plug adapted to control the flow of the fluid
through the feed - pipe, a pressure - chamber
adapted to communicate with a boiler and hav-
ino a flexible diaphragm responsive to the
pressure in the boiler, and a loaded lever op-
erated by means connecting it with the dia-
phragm and adapted to operate the valve-plug
of the auxiliary cylinder.

6. In a steam-boiler-furnace-damper regu-
lator, a main cylinder having therein a piston
adapted to be connected with and to operate
a furnace-damper, a supply-pipe adapted to
conduct fluid under pressure to the main cyl-
inder, an inlet-valve adapted to control the
Aow of the fluid through the supply-pipe, an
exhaust-passage communicating w ith the main
cylinder, an exhaust-valve adapted to control
the flow of fluid through the exhaust-passage
and consequently the return stroke ot the pis-
ton, means connecting the valves, an auxiliary
cylinder having therein a piston connected
with said means and adapted to operate said
valves, a feed-pipe adapted to conduct fluid
under pressure to the auxiliary cylinder, a
valve adapted to control the flow of the luid
through the feed-pipe, and means responsive
to the pressure in the boiler and adapted to
operate the latter valve. |

7 Inadevice of the character stated, a main
eylinder having therein a piston, a supply-
pipe adapted to conduct fluid under pressure
to said main cylinder, an inlet-valve adapted
to control the flow of the said fluid through
said supply-pipe, an exhaust-valve adapted to
control the flow of fluid from the main cylin-
der, means connecting the inlet-valve with the
oxhaust-valve, an auxiliary cylinder having
therein a piston connected with sald means
and adapted to operate said valves, a feed-pipe
adapted to conduct fluid under pressure to said
auxiliary cylinder, a valve adapted to control
the flow of fluid through said feed-pipe, and
means responsive to a supply of fluid under
pressure and adapted to operate the latter
valve. |

In testimony whereof I affix my signature in
presence of two witnesses.

EPHRAIM K. HUTCHISON.

Witnesses:
J. M. BENNETT,
Oscar P. QUINTRELL.
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