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To all whom it ma Y concern :
Be it known that I, WILLIAM E. KELLY of

‘New Bruswick, in the cou nty of Middlesex and

the State of New J ersey, have invented certain

new and useful Improvements in Damper-
Regulators, of which the followmg 18 a specifi-

-cation.

My invention relates to damper- regulators

for furpaces employed in connection with

steam boilers or generators, to automatically

- regulate the draft therein, and hence the con-

20

dition of the fire.

Damper -regulators heretofore unsed have

been objectionable becaunse the variations in

‘the pressure of steam in the boiler or generator

employed to actuate them have acted directly

upon a motor connected with the damper, hav- |

Ing had to overcome the weight and friction of
the dampers before shifting them. - Hence the
operations of the dampers have not been so
reliable or so sensitive as were desirable.

~An important object of my invention is to

- overcome this difficulty and provide for oper-

o 30
- trolling its operation, 2 supplemental motor

ating dampers with the requisite power, and
also to shut off steam from the motor which
actuates the damper When 1t 18 not in ope1a-

tion.

To this end my 1men131011 consists in the
combination of a damper, a motor for operat-
ing the same provided with a valve for con-

for operating said valve in one direction, and
a counter-balance or other means, whlch 18

preferably adjustable, for operating 'said valve

in the other direction. _
- The invention also consists in combinations

-~ of partsand detalls of constructlon to be here-

40

.50

inafter expl&med

The accompanying drawin grepresentsa side
view, partly sectional, of a boiler and furnace,
and damper for controlling the dratt of air to

- said furnaece, and also motors for operating the
same, embodying my improvements.

A designates a steam boiler or generator,

which may be of any desirable construction.
B designates the furnace bridge-wall thereot ;

and C designates a damper fitted in the smoke

stack or flue, and adapted to he vibrated or
oscillated in a well-known manner, to control

the passage of the produects of combustion

through the stack, and thus regulate the dratt

of air through the furnace.

||

i

‘the damper.

‘Steam.

Ior the purposesof myinventionthe damper
for regulating air before entering the furnace
might be used. The main motor whereby this
damper is actuated consists of a cylinder, D,
of suitable construetion, fitted with a piston,
K, provided with a plStOll rod, I/, connected
by a link, K2, with a bell-crank lever 13, which
1S eonnected by a link, K4, with a cmnk 15,
arranged upon the damper shaft so that the
movements of the piston effect the shifting of
This motor is provided with a
steam-chest, F',-to which steam from the gen-
erator or bmler A is supplied through a pipe 65
or passage, I'/. Induction and exhaust ports
¢ b establish communication between the

55

60

-steam-chest I and the eylinder B, as also be-

tween the latter and an exhaust-passage, c.

G designates a valve for controlling the ad-
mission of steam from the steam-chest F to the
cylinder D, and from the latter to the exhaust-
passage ¢. This valve is represented as of the
kind known as the ordinary ¢ D slide-valve,”
but may be of any other desirable form. Itis
represented as being actunated by a supple-
mental motor operating upon its valve-rod G'.
This supplemental motor is represented as
consisting of two diaphragms, H, connected
together by rings and bolts H’, 50 s to be ex-
panded on the admission of steam between
them throngh a pipe, H?, leading from the
boiler or generator A. ThlS supplemental mo-
tor may be supported from a frame or stand-
ard, d, extending from the main motor,and 33

70

75

30

_connected by a yoke, H? with the valve-rod

(' of the valve G, controllmg the operation ot
the main motor. Thls rod G’ is provided with

‘a counter-balance, which may consist of a

weight, or lever and weight combined, but in go
the present instance 1s shown as consastmg of
aspiral spring, I, surroundingsaid valve-rod G/,
and fitting between an adjustable collaror nut,
I’, arranged thereon,and an arm or standard, e;
extendmn‘ from the main motor. Pleferablv |
this counter-balance will be so constracted that
it may be adjusted or set to regulate the action
of the motor for any desirable pressure of
In the present instance this 18 accom-
plisted by providing the valve-rod G’ with an
external screw-thread, and the collar I/ with
an internal scre W-thread sothat the latter may
be adjusted longltudmally thereon as a nut,

by meansof a wrench orother implement. The

935
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counter-balance is adjusted so that only when |
steam 1n the boiler exceeds-a certain pressure |

it will expand the supplemental motor H H’,
overcome the resistance of the said counter-
balance, shift the slide-valve, admit a supply
of steam to the main cylinder, and canse the
shifting of the damper, so that the said coun-
ter-balance, on a reduction of pressure, will
overcome the resistance offered by the supple-
mental motor and shift the valve in the oppo-
site direction, steam being thus admitted to
the cylinder of the main motor and effecting
the shifting of the damper C. -

1t is obvious that by adjusting the counter-
balance so as to increase or decrease the force
of .the same the action of the damper at any

- pressure can be attained, and that inasmuch

20

25

30

35

40

as the increase or decrease in the pressure of
the steam has only to shift the valve in a mo-
tor for operating the damper, and not to shift
the damper itself, as heretofore, very slight
Increase or decrease in pressure will suffice to
effect the shifting of the damper, and hence,
that the operation of the damper is more sen-
sitive, and the draft of air to the furnace is
very delicately controlled, so as to maintain a
much nearer uniform pressure in the boiler or
generator than heretofore has been done with
an automatic damper.

I do not limit myself to the form of supple-
mental motor illustrated and described, for I
can with good results employ in lieu thereof a
cylinder and piston or planger, or other suit-
able device or devices. | |

The means for precluding steam from con-
stantly flowing into the cylinder of the main
motor while such motor remaius inactive, and
there condensing, I have shown as consisting
of two tappet-levers, J, pivoted to a frame, .J’,
acting through eollars f upon the valve-rod G,

and actuated by a tappet-collar, g, upon the

piston.-rod I’. This tappet-collar ¢, as the pis-

~ ton K nears the end of its stroke, acts upon

45

50

~one or otherof the tappets J, and reverses the

valve G sufficiently for it to cover the ports a b
and preclude the passage of steam through
them into the cylinder D. By this feature of
my invention the waste of steam incidental to
1ts constant flowing into the motor for operat-
ing the damper is obviated, as also the annoy-
ance by the accamulation therein of water pro-
duced by the condensation of steam and its
leakage from the cylinder.

It will be seen that by my invention I pro-
vide for operating a furnace-damper automati-
cally through veryslight variations of pressure
in a steam boiler or generator, and therefore
maintainingthereinaverynearlyuniform press-
ure at all times; also, that 1 provide for effect-
ing the operation of a damper positively and
reliably, no matter how large it maybe or how
great its friction, because I employ variations
of pressure iu the steam Dboiler or generator
merely for shifting a valve controlling the ad-
mission of steam into a powerful motor, where-
by the damper is operated; also, that I provide
for precluding the flow of steam into the ¢ylin-
der of the motor for operating the damper dur-
Ing the time such motor remains idle, and thus
avoid much waste of steam occurring with the
use of ordinary automatic dampers. |

What I claim as my invention, and desire to
secure by Letters Patent, is— |

1. The combination, with a damper and a
motor for operating the same, provided with - a
valve for controlling its operation, of a sup-
plemental motor for operating the said valve
in one direction and a counter-balance for op-
erating it in the opposite direction, substan-
tially as and for the purpose specified.

2. The combination, with a damper and mo-
tor for operating the same, provided with a
valve for controlling its operation, of a supple-
mental motor for operating the said valve in
one direction and an adjastable counter-bal-
ance for operating it in the opposite direction,
substantially as and for the purpose specified.

3. The combination, with the damper C, of
the cylinder D, piston E, steam-chest I, ports
a b e, valve (3, valve-rod G/, motor H H’, com-

‘municating with thesteam-generator,and coun-

55

6o

70

75

8o

85

Qo

ter-balance I I, connected thereto, substantial- -

ly as and for the purpose specified.

4. The combination, with a motor consisting

of a cylinder, piston, ports, and valve, of a sup-
plemental motor for operating said valve, and
means whereby, after the completion of the
stroke of the valve, it is shifted over such
ports prior to making its return or reverse
stroke, |

WILLIAM E. KELLY.

Witnesses: |
EDWIN H. BROWN,
THOMAS Ii. BIRCH, -
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