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To all whom it may concerm:

Be it known that I, WILLIAM B. MASON, of
Boston, county of Suffolk, and State of Massa-
chusetts, have invented an Improvement in
Damper-Regulators, of which the following
description, in connection with the accompa-
nying drawings, is a specification, like letters
on the drawings representing like parts.

My invention relates to a damper-regulator
for controlling the operation of the furnace
of a steam-generator in accordance with the

pressureof the steam produced, thereby check-

ing the fire as the pressure rises above the de-
sired limit and inereasing the fire when the
pressure falls below the said limit, so that

the pressureis automatically maintained sub- |

stantially constant, only a slight variation
from the predetermined point being required
to cause the proper change in the condifion
of the fire to prevent further variation in the
pressure ot the steam.

The invention is shown embodied in a
damper-regulator of that class in which &
valve is made responsive to changes in press-
ure of the steam and controls the action of a
motive fluid upon a inotor or engine that
opens and closes the damper or other draft-
regulating device to thereby govern the con-
dition of the fire in the furnace.

While the apparatus’ is described as con-
trolling the draft of the furnace, it is obvious

that it is equally applicable to any means for

controlling the fire or heat by which the press-
ure that it is desired to maintain constant is
generated—as, for example, by controlling the
admission of the fuel in case a gaseous or
liquid fuel is employed—and it is furthermore
obvious that the apparatus is not necessaril
used to control steam-pressure, as the opera-
tion would be the same with other fluids.

- The invention consists, mainly, in details of
construction of the regulating apparatus, by
which it is made compact and at the same
time positive and reliable in operation and
convenient for attachment to the boiler and
furnace or other pressure-generator. |

Figure 1 is a vertical longitudinal section
of a damper-regulator device embodying this
invention; Fig. 2, a detail to be referred to,
and Fig. 3 a modification to be reterred to.

The instrument comprises a motor consist-

|

therein, said piston being connected prefer-
ably by a flexible connector or chain 0° with
a pulley 0%, fixed upon a shaft ¢, provided with

a pulley d, which may be connected with the

damper, slide, or other device that directly
controls the fire by which the pressure to be
regulated is produced. This connection Is
illustrated in Fig. 1,in which a portion of the
chimney or uptake is represented in small
scale at e, the said chimney containing a
damper of usual construction, the shaft of
which is provided with an operating-arm &,
one end of which is provided with a weight e
or otherwise acted upon with a tendency to
open the damper, while the other end of said
arm is connected by a cord or other flexible
connector e with the pulley d, the end of said
cord being fastened to the periphery of the
pulley,as indicated at d? so that the rotation
of the pulley produced by downward move-
ment of the piston b will turn the lever ¢* on
its fulerum, raising the weight ¢ and. closing
the damper in the chimney e. The shaft c
has its bearing in a chamber ¢?, formed above
the cylinder o and having its interior in com-
munication with one end of said cylinder, the
pulley b® and chain connector 0° being con-
tained within the chamber ¢?, which may be
made, as shown, in the same casting with the
cylinder «. ' '

- Steam or other actuating fluid is admitted
into the chamber 27 so as to act upon the
upper end of the piston b and force thesame
downward in the cylinder ¢ through the port
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7, which connects the interior of the cham-

ber «® with a space or pressure-chamber g,
communicating withthe boiler orother source

| of fluid under pressure through an inlet-pipe
.

The space g thus always contains the
actuating-fluid under pressure, and the pas-

sage of the said fluid through the port fto

act on the piston & is controlied by a dia-
phragm %, which is itself acted upon by a
definite controllable force, shown in this in-
stance as derived from a spring m, which
tends to hold the diaphragm seated upon a
a seat at the end of the port 7, and thus to
prevent the admission of the actuating-fluid
through the port f to the chambera® and cyl-
inder «. |

YWhen, as in the present instance, the mo-

ing of a cylinder ¢ and piston O movable i tor is operated by the fluid the variable press-
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ure of which isintended to regulate or govern
the operation of the motor, the diaphragm
which is exposed to the variable pressure of
the fluid may, and in the present case does,
1tself constitute the valve that controls the
admission of fluid to the motor, said dia-
phragm practically constituting one wall of
the pressure-chamber ¢, so that when the
pressure 18 sufficient to overcome the prede-
termined force of the spring it raises said
diaphragm and thereby opens the port lead-
ing to the motor.

The port may be, as shown, formed in a
piece of pipe secured in the main casting of

the motor and {inished at its end to form a

suitable seat for the diaphragm, this being a
far simpler, less expensive, and more efficient
construction than when the diaphragm is em-
ployed to move a valve constituting a sepa-
rate device or part of the apparatus to con-
trol the port, as hasbeen heretofore practiced.

The spring mis regulated by a follower m?,
adjustable by a screw m? so as to exert a
pressure on the diaphragm /& sufficient to bal-
ance the normal pressure which it is desired
to maintain in the fluid, and consequently if
the fluld-pressure is below the normal the
spring m will overbalance it and will retain
the port f closed, preventing the admission of
fluid into the cylinder «,so that the piston ¥
and shaft ¢ and pulley d connected therewith
will be acted on only by the weight &° (see
IFig. 1) and will move the said shaft in the
direction to open the damper or permit the
heat toact with maximum effect in the steam-
generator, thus tending to increase the fluid-
pressure. W henunderthe actionof the heat
the fluid-pressure rises to the predetermined
amount, 1ts pressure on the diaphragm % just
balances that of the spring m, and the slight-
est increase in pressure will raise the dia-
phragm and thus open the port fand admit
the fluid to the cylinder ¢, which in acting
upon the piston 6 will move the same and the
connected pulley ¢ in the direction to close
the damper or otherwise check the applica-
tionof heattothe generator,so that the press-
ure will not be further increased, and when
the pressure falls below the predetermined
amount the admission of fluid will again be
cut off by the diaphragm %&£ and permit the
welght e’ to act and again open the damper
to increase the heat. |

In order to permit the return movement of
the piston O under the action of the weight e,

1t 18 necessary to exhaust the fluid from the

space in the cylinder above the piston. This
may be performed in any suitable manner.
As herein shown, the piston b is provided
with a leak-passage, as indicated at p, Fig. 1,
or otherwise made slightly leaky, so as to per-
mit the fluid to pass through the piston into
the space ¢’ in the cylinder a, below the pis-
ton, but more slowly than the fluid is admit-

however, so that the admission of fluid to the
cylinder is cut off, the weight ¢* in moving
the piston back will cause the fluid to pass
through the piston to the other side thereof,
or into the exhaust-chamber ¢’ and said fluid
acts asa cushion to prevent too sudden move-
ment of the piston when admission of the
fluid is cut off. Af thenextdownward move-
ment of the piston b the fluid which was pre-
viously exhausted through it into the space
a® will have to be disposed of, and for this
purpose the space «* is provided with an ex-
haust-passage 7, which may open directly into
the atmosphere, as shown in Fig. 1, or may
convey the exhaust-fluid toany desired point.

The exhaust-passage is shown as made in -
the end plate ¢* of the cylinder. -

With the parts thus far described the open-
ing of the port fon the slight increase of
pressure above the normal permits the fluid
to act continuously on the piston 0, and thus
cause the damper or heat-controller to wholly
close until the pressure again falls to or
slightly below the normal. .

It is sometimes desirable to regulate the
heat more closely in accordance with the de-
mands to be put upon it in keeping the press-
ure up to the normal, so that when the press- ¢
ure rises above the normal the damper, in-

stead of being wholly closed, and thereby

producing the greatest possible check upon
the fire, will be partially eclosed, and thus
check the fire sufficiently to prevent further
Increase of pressure, and thereby maintain .
the fire steady and uniform at about the con-
dition required to maintain the desired press-
ure instead of maintaining the same by fre- -
quently varying the fire from maximum to
minimum intensity. In order to accomplish
this result, in accordance with this invention
means are provided for slightly varying the
pressure of the valve-controlling spring m as
the damperismoved. Inorder toaccomplish
this result the upper portion m* of the cham-
ber thatineloses the springm ismade movable

with relation to the lower portion of the said
chamber, and the adjustable support m?> for
the follower m? that sustains directly the up-
per end of the spring m,is connected with the
sald upper portion m'of the spring-chamber.

Thus, while the upper portion of the spring-

chamber remains in fixed relation to the lower,
portion, the spring may be adjusted by its 1
follower for any required fluid-pressure to be
maintained; but afteritis so adjusted a slight
movement of the upper portion of the spring-
chamber relative to the lower portion will
produceacorresponding variationinthe press- 1
ure of the spring on the diaphragm. Topro-
duce such variation in the pressure of the
spring, the upper portion of the spring-cham-
ber is acted upon by a cam or eccentric m”
(see I'ig. 2) on an arbor mf working in a 1
bracket m' from the lower portion of the
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65 ted through the port £,soasnot to materially
diminish the pressure on the piston b when | vided with an arm m?, in proper position to
the port fisopen. When the port f'is closed, | be acted upon by a cam 17v’ on the pulley d.

spring-chamber, the said arbor m® being pro-
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The operation of these parts may be best
understood from Iig. 2, and is as follows:

“When the piston b is in its highest position—

that is, with the damper w1de open, or SO as
to give the furnace its maximum heat-pro-
ducing action—the arm m° rests against the

portion of the cam m’ nearest the center of
“the pulley d, and the eccentrie m?® is in posi-

tion to allow the upper part m* of the spring-
chamber to assume its highest position under
the force of the spring m, which is then un-
der the least strain possible for the adjust-
ment of the screw m?® then existing. Then
when the fluid-pressure rises, as befor de-
sceribed, and overcomes thespring the port f'is
luid begins to move the piston
D, and thereby turns the pulley d to close the
damper; but in such movement of the pulley

~d the cam m’ throws the arm m® outward, and

20

thus turns the eccentrie m?, so as to press the

~upper part m* of the spring-chamber down-

- ward, thereby slightly increasing the pressure
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of the piston b

“the motor havin

of the springm on the diaphragm, which closes
the port f and so prevents further movement

It such partial closing of the
ficient to check the fire so that

damper 1s su

‘1no further increase in pressure is made, the

parts will remain in this position; but if the
consumption of steam diminishes or the fire

thus checked continues toincrease the press-
ure of the fluid the port f will again be opened.

and & further movement of the piston 6 will

ensue, causing further closing of the damper

and checking of the fire, and also again
slightly increasing the pressure of the spring
M, :.fmd thereby arresting such movement be-
fore the damper 1is Wholly closed. DBy this

construction the damper will be caused to

assume a position corresponding to the de-
mand on the boiler for steam, the position of
the damper varying only slightly from time
to time -and practically maintaining a sub-
stantially uniform fire of such amount as will
maintain the normal pressure for the con-
sumption of steam at any time.

It is a great advantage that the piston of

with the damper, as by this construction the
damper-regulator may be placed in any con-
venlent position with relation to the boiler
and the suitable connections easily made
from it to the damper.

In the modification shown in Fig. 3 the con-
nection between the piston band pulley shaft
¢ is made by a rack 0* and pinion 0%, and
the invention 1s not limited to the speelﬁe

mechanical construction shown.

The chain-connection represented in Ifig. 1
is generally more desirable than the rack-con-

nection shown in If1g. 3, as the latter requires

a considerable space in the chamber a?® above
the shaft, which space 18 not needed in the
construction shown in IFig. 1.

g a long range of movement
acts directly upon a rotated shaft connected. .

Some of the features of construction of the
herein-described contrivance are applicable
to other apparatus controlled by the variable
pressure of a fluid.

I claim— |

1. The combination of a cylmdel* and pis-
ton therein and chamber surmounting and
communicating with the cylinder, and a ro-

i
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tating shaft or arbor extending from theinside

to the outside of said chamber and being op-

eratively connected with said piston at thein-
side of said chamber, with a diaphragm or pis-

ton acted upon at one side by a predetermined -

forece and at the other side by a variable press-
ure of the fluid, the admission of which to
sald chamber and cylinder is confrolled by
sald diaphragm, substantially as described.
2. T'he combination of the cylinder and pis-
ton movable therein and chamber surmount-
ing and communicating with the said cylin-
der, and the rotating shaft extending from
the 1nside to the outside of said chamber ancl
being operatively connected with said piston,
sald chamber being provided with an inlet-
port, and the said cylinder being provided
with an exhaust-port, and there belnﬂ* a leak
or connecting passage from one to the other
side of said plston of less capacity than the
inlet-port, and a diaphragm or piston acted
upon at one side by a predetermined force,
and at the other side by the variable pressure
of a fiuid, the admission of which to said

chamber 18 controlled by said diaphragm,

substantially as and for the purpose de-
scribed.

3. The combination, with the damper-motor,
of a valve (30111:1"0111110 the admission of mo-
tive fluid thereto, a spring acting on said
valve, and a movable support for said spring,
and connecting mechanism - between said
movable spring-support and the damper-mo-

tor, as described, whereby the pressure of the

spring on the valve is increased in the move-
ment of the motor that closes the damper,
substantially as described.

4. The combination of a port or fluid-pas- ;

sage,asf,apressure-chamberaround the same,
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the end of said passage constituting an an-

nulus projecting into the said chamber, and
a diaphragm exposed to the pressure of the
fluid in said chamber and having a flat por-
tion integral or rigidly connected therewith,

fc()-opemting with the annular mouth of the

said port, and constituting a valve control-

ling the admission of Huid from said pressure-

eha,mber into said port, subsmntmlly as and

for the purpose described.

In testimony whereof I have mgned my
name to this specification in the presence of
two subseribing witnesses.

WM. B. MASOV

Witnesses:
JOSs. P. LIVERMORE,
M. K. HILL.
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