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To all whom it may concerr:

Be 1t known that I, JOEN K. SPENCER, a
citizen of the United States, residing at Salem
in the county of Essex and State of Massachu-

-setts, have invented certain new and useful

Improvements In Automatic Damper-Regula-
tors; and I do hereby declare that the same are
ful]y described in the following spemﬁcatlou
and illustrated in theaccompanying dr awings.
This invention relates to improvements in
automatic damper-regulators for the purpose
of automatically adjusting the damper in the
flue or chimney leading from a steam-gener-
ator,according to variationsin the steam-press-
ure of such generator, so as to retain any de-

- sired normal, or nearly so, pressure in the
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generator. Heretofore this has been done by
means of a suitable pressure device consisting
of a ¢ylinder or chamber having a piston, dia-

phragm, or other part on which the steam-

pressure 1s acting on alever connected directly
to the damper to close the latter in proportion
to the increase and to open it in proportion to
the decrease of the pressure in the steam-gen-
erator; but such direct action from the pressure
device to the damper is objectionable, because
it conveys too much of astrainon the lever on
which the pressure device acts, and conse-
quently causes said lever to aet in spasmodic

30 jerks and starts, without that nicety of action
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that 18 necessary for properly adjusting the

position of the damper relative to a slight in-

crease or decrease of the pressure in the steam

generator. Toobtainsuchdelicateadjustment
of the damper, and at the same time relieve
the pressure-lever of any undue or excessive
strain, I connect said lever to a light balance-
valve or cut-off located within a hollow piston
that is movable in a stationary cylinder, the
piston-rod of which is connected in a suitable
manner to the damper, by which arrangement,
as the pressure 18 increased in the generator,
the light balance-valve is moved upward in the
hollow piston, so as to cause the live steam to
enter the cylinder below said piston, by which
it is forced upward, and as its piston-rod is
connected to the dampel the latter is gradu-
ally made to close in the ratio of the increase
of pressure, and vice versa.

It will t]:ms be |

lever has to overcome is the raising or lower-
ing of a very light balance-valve, and the op-

eration of the damper 1s effected by the live
steam acting on the upper or lower end of the
piston (as the case may be) that is connected
to the damper, and by such intermediate de-
vice, located between the pressure device and

the damper, I obtain a most delicate and accu-

rate automatic control of the damper relative
to the increase or decr ease of the steam-press-
ure.

My invention is carried out as follows, ref-
erence being had to the accompanying draw-
ings, where Figure 1 represents a sectional side
elevation of the improved automatic damper-
regulator, and Fig. 2 represents a central lon-
gitudinal section on the line A B shown in
Fig. 1. IFig. 3 represents a cross-section on
the Iine C D, also shown in Fig. 1. Fig. 4
represents a sufle elevation of the regulator
arranged between and connected to a pressure
devwe and damper, as will hereinafter be more
fully shown and described.'_

Similar letters refer to similar parts where-

ever they occur on the dlffelent parts of the

drawings.

In Fig. 4,. E represents a suitable steam-

pressure device of any well-known construe--

tion, it being only essential that it shall be so
constructed as to cause the live pressure of the
steam 1n the generator to impart motion to a
lever or other devicé. In said Fig. 4 I have
shown such pressure device to consist of a
cylinder or chamber, ¢, having pipe ¢, leading

{rom it to the steam -generator, the upper end

lexible

of chamber ¢ being covered WIth a

| seen that all the resistance that the pressure- so |
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dlaphl agm, ¢’ _hav111 an upwar dly-projecting

pin, ¢, acting on the 1eve1. ¢', that is hung on
bhe stationary fulcrum ¢, as showu
¢’ is a balance-weight that is adjustable out,
or in on the lever ¢! in the usual manner.
F is the flue leading from the fire-place or
smoke-chamber of a steam-generator to the

chimney, as usual, and f is the damper lo-

cated therein in the ordinary manner, said

damper being attached to the spindle f , OIL

Wth]l 1t may “turn in bearings, as usual.

"isan arm or lever secured_ to the damp-

fole
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er-spindle f’ in the ordinary manner, such |
arm having hinged to 1t the link 7, the upper
end of which is hinged to the lower end of the
hollow piston-rod of the automatic regulator,

as shown in IFig. 4. Said regulator consists of

a stationary cy llndel a, having secured to its

lower end the head b, prowded with a stuffing-
box, ¢, asshown 1n F]gs land 2. To the up-
per end of said cylinder ¢ is Seeured a similar
head, &', provided with a stuffing-box, ¢, as
shown. . d 1s the hollow piston located within
cylinder a, such piston having the packed
piston-heads d” and d' in its upper and lower
ends, respectively, as shown in Figs. 1 and 2.
@ 1s a steam- pressure pipe ]eading from the

t a pomt between the plston -heads d’ d"’ as
shown in Fig, 2
d’ 18 the centml perforation extending fmm
top to bottom of the hollow piston ¢, and with-
in 1t 1s located the tubular bdlance valve G,
having cylindrical enlargements ¢ and ¢/, fis-
ting steam tight within the central bore, &, of
the piston d, as shown in Fig. 2. To the pls
ton-head d’ is secured the hollow piston-rod
D', that passes through and is guided in the
lower head, b, and stuffing-box ¢, its lower end
being closed by plug D3 and hmﬂ*ed to the

rod f°. (Shownin Fig. 4) Tetheplston head
d’ is secured the hollow piston-rod D", that

passes throueh and is guided inthehead b’ and
stuffing-box ¢', as shown in Fig. 2. To the
upper end of plston rod D” is secured the per-
forated head DY, provided with stuffing-box
D®, through which passes the rod &, the lower
end of which is hinged to the tubular balance-
valve Gz, and the upper end of it having at-

that is hinged to
the free end of lever &, as shown in Fig. 4.

”is the annular space 111 cylinder «a, between
the piston-heads d’ and d”, into whleh live-

S'eam pressure is conveyed flOI]] the steam-
generator through supply-pipe «'. - Horizon-
tally through the hollow piston d are made
one or more perforations, d'd*, by which steam-

~communication 18 ab all times established be-

m een the live-steam pressurein annular space
7 and the annular valve- -Space between the
311ndr10e1 enlargements ¢ ¢ on the valve G.

k' 1s a port or channel, the upper end of
which enters the hollow & in piston @ a little

above pertorations d‘, and having its lower
end opening into cyhnder @ below the piston-
head d’, as shown in Fig. 2. %” is a similar
port or channel the lower end of which en-
ters the hellew d’ of piston d a little below
the perforations df, and having its upper end
opening into cylinder g above the piston-head
d’, as shown in said Fig. 2.

D°is a T or branch on the hollow piston-
rod D', to which is connected the flexible
tube D"’ for conducting the exhaust-steam

from the upper and lower portions of cylinder

a to any desired place.

The operation of this- my improved auto-
matic da,mper -regulator is as follows: If the

"a to be cut off.

steam - pressme in the generator should rise
above the desired normal one, the outer end
of pressure-lever e* will be c@used to swing
upward, and in so doing the cylindrical bal-
ance-valve G will be raised to the position
shown in Fig. 2, and when in such a position
the live steam {from pipe 4’ and annular space
a’ will enter the perforations d* d* and pass
through the now open port or channel ¥
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into the lower portion of cylinder a below

the piston-head d, causing the piston and
the hollow piston-rod D’ to rise by being
forced upward by the live-steam pressure.
In the ratio as the hollow piston-rod D’
ascends, the damper f s eaused to graduejly
ney I 11111311 the steam- pressule by the re-
duced draft, is lowered to the normal one,
causing the lever ¢! oradually to descend, a,nd
by its eonneemon to balance-vaive G causes
the steam-supply to the lower part of eylmder
When the hollow piston d 1s
in the act of rising, the steam that is in cyl
inder @ above the piston-head @’ is free to
pass out through the channel ” into the cen-
tral space, @’ (below the valve enlargement

g,) and to exhe,ust through hollow piston-rod

D’ and flexible pipe D'. In case the pressure
in the generator fells below the normal one,

then the lever e will gradually descend by
nection to the balance-valve G the 1etter wﬂl
be automatically moved downward within the
hollow piston d far enough to permit the lwe
steam from pipe ¢ and annular space a’ to
enter perforations d" d* and port &, after the
port k' is closed by the valve- enlargement g,
and thus the steam-pressure is conveyed to
the interior of cylinder a above the piston-

head d”, causing the hollow piston d to move
downward within cylinder ¢, and by its con-

nection, as described, to the damper f the

latter Wlll gradually and antomatically be
opened, S0 as to increase the draft, and thus
cause the steam-pressure in the genemtor to
rise to the desired normal one, when the lever
¢t will be forced gradnally to its normal posi-
tion and the steam cut off from port or chan-
nel &”. As the piston d descends, the steam
remaining in cylinder ¢ below the piston @
will pass through channel % into the hollow
piston-rod D", and thence downward threugh
the hollow Valve @G, the hollow piston-rod I,

and out through the flexible pipe D', as a,bove
described.

Having thus fully described the nature,

I wish to Secme bv Lettels Patent e_,nd

claim—

1. In an automatic damper - regulator, a
pressure device and an adjustable dampel
combined with an intermediate eylinder ar-
ranged between them and having its valve
connected to the pressure device and its pis-
ton to the damper or its connections, as and

| for the purpose set forth.

30

00

ICO

105

110

I15

I20

125

130




"* _ ' ' | 327337 3

2. In an automatic damper-regu]-ator, the

Ay

In testimony whereof I have affixed my sig-

stationary cylinder a, having hollow piston d | nature in presence of two witnesses.
and;piston-heads d’' d”, the balanced valve G

g ¢, the ports ¥’ £”, the hollow piston-rod D", -
‘5 and ‘hollow piston-rod D', connected to the Witnesses:
adjustable damper in the manner and for the | ALBAN ANDREN,

‘ E. J. TORREY.

JOHN E.-SPENCER.

purpose as herein set forth and deseribed.




	Drawings
	Front Page
	Specification
	Claims

