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UNITED STATES
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ALBERT N. LOCKE, OF SALEM, MASSACHUSETTS.

DAMPER-REGULATOR.

BPECIFICATION forming part of- Letters Patent No. 648,172, dated April 24,1900,

Application filed December 12,1899, Serial No, 740,045,

To all whom it may concerw:

Be it known that I, ALBERT N. LOCKE, of
Salem,in the county. of Essex and State of
Massachusetts, bave invented certain new
and usefal Improvements in-Damper-Regu-

lators, of which the following is a full, clear,

and exact description.

My invention relates to 1mp10vements in’

damper-regulators such as are used. to con-

trol the damper, and consequently -the heat,

of steam-boilers, whereby the steam may be
kept at a constant or essentially constant
pressure.
are capable of giving close regulation are, as
a rule, expensive and more or less eomph-
cated. . o
The object of my invention-is to produce a

very simple and cheap machine which is'

addpted to give the closest regulation, which
is s0 sunple that it is not hkely 1o o“et‘ out of
repair, which is so compact-as to ocecupy but

little space, and which has all its different

parts accessible.
To these ends my mventmn consists of cer-
tain features of construction and combina-

tions of parls, which will be hereinafter fully -

described and claimed.

In the drawings, wherein sinilar. ﬁomes of
reference refer to similar parts th;otwhout
the several views, Figure 1'is a broken per-
spective view, partly in vertical section, of
the apparatus as a whole connected opéra-
tively to-a damper.  Fig. 2 is a side eleva-

tion of the damper-regulator with the con-
Fig. 3isa
detail of the stem of the controlling-valve;

and Fig. 4is a view similar to Fig. 3,

trolling-valve in'vertical section..

but taken
at 11rrh13 angles to the same.

In carrying out my invention 1 employ a
steam-pressure chamber 10, which is in con-
nection with the steam of the boiler throu gh
the pipe 10* and which thus feels the boiler-

pressure, and a second chamber 11, which is-

adapted to.connect with the water of the
boiler and be filled thereby, so as to actuate
its diaphragm and control the boiler, as here-
inafter described. These two chambers
might of course be combined in a single

stluctule but for convenience I plefer to

make them separate, and they are bolted to-

These chambers are each provided with flexi-
p .

.other- end - carries the weights 19.

The machines of this class which:

(No model))

ble diaphragms 13 and 20 of the usunal kind,
and the upper diaphragm 13 is held in the
customary way between binding-flanges and
carries a common form of pressure- foot 14,

having a post 15, engaging the seat 16 of the _

steam wewher or 1eve1 17 Whmh is fulcrumed
at oné-end in a lock- post 18 and which at the
The ar-
rangement of weights to balance the steam-
pressure is well known in this connection,

-and it will be noticed that the weights may

60

be adjusted so that when they just balance -

the steam-pressure in the chamber 10 the le-
ver 17 will remain stationary; butif the pres-
sure rises the weighing-lever 17 also rises,
and if it falls the lever is depressed Dby the

weights, which are thus rendered heavier

than the steam-pressure.

The lower chamber 11:is provxded with a

dlaphuwm 20'at its lower end, which is pre-
else]y like the diaphragm described above
and may be of any approved kind, both dia-
phragms being made of any suitable mate-
rial, though rubber is perhaps the best of
anything known for the purpose.  The lower
diaphragm has a pressure-foot 21 and post
22, the latter engaging a.seat 23 on the dam-
per-lever 24, which is fulecrnmed in the post
25, secured to the chamber 11, and which has

the custoniary balance-weight 26, which is

held adjustably on the lever. The lever con-

-nects with the.chain 27 and this is adapted to
‘connect with the damper, as shown in Fig. 1.

The water to move the diaphragm 20 is ad-

supply (md exhaust being conmolled by a
valve 29. ~ This valve is connected with the
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mitted to the chamber 11 through the pipe 28
-and is also exhausted through said pipe, the
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water in the boiler by the pipe 30 and is also -

connected with an exhaust-pipe31. Thestem
32 of the valve .is slidable longitudinally
through the seat-rings 33, 34, 85, and 36, which
for convenience are removable, and cham-
bers are formed between the several seat-
rings.. The'stem has a port 37; so that when

95

thls part is raised-above the seat ring 35 the: .

water-supply passes up through the szud seat-

ring and so on through the pipe 28 to the mo-

100

tor-chamber 11; but When the stem is.moved -~
down the port through the ring 35 is closed
and an exactly-similar port through the part
38 and ring 34 opened, so that the exhaust-
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water may pass out through the ring 84 and
the pipe 31.

The valve is not ¢laimed in this application,
although its structure is believed to be novel,
because in this invention I do not limit my-
self to the use of any particular valve; but
any slide-valve can be used which will prap-
erly eontrol the exhaust and supply.

The valve-stem is actuated and the supply
and exhaust controlled by theauxiliarylevers
connecting the main levers 17 and 24 and

comprising the link 39, extending from the-

lever 17 downward, the horizontal link 40,
connected fo the valve-stem 32 at one end and
at the other pivoted to the rod 41, and the rod
41,extending from the link 40 to the damper-
lever 24.

The operation of the device is as follows:
The steam-boiler pressure of course prevails
in the chamber 10, and so long as the pres-
sure just balances the weights 19 the steam-
pressure will be just that which is desired
and the levers 17 and 24 will remain practi-
cally -motionless. If, however, the steam
rises beyond the desired point, the diaphragm
13'is of course pushed up and the weighing-
lever 17 is lifted, thus lifting the links 89 and
40 and raising the valve-stem 32. This closes
the port through the ring 34 and opens the
port at 37, so that the water-pressure comes
in through the pipe 30, valve 29, and pipe 28
to the chamber 11, thereby depressing the
diaphragm 20 and acting on the lever 24, tilt-
ing the said lever on its fulerum and slacken-
ing.the chain 27, thus permitting the damper
to close slwhtly,thel eby diminishing the heat,
and consequently reducing. the boﬂel -pres-
sure. 'The action of the level 24 will cause

the rod 41 to be raised, slightly tilting the-

link 40 and depressing the valve-stem 32 thus
closing the port at 37, and as the heat rises
fa1ther the operation will be again repeated
exactly as described, until ﬁnallv the damper
will be entirely closed and the heat must of
course subside. . If, on ‘the other hand, the
pressure falls below the desired 111n1t the
weight 19 pulls down the lever 17, which de-
presses the links 39 and 40 and moves down
the valve-stem 32. This closes the port 37,
permits the exhaust through the ring-34, and
also pushes down on the rod 41 and lever 24,

thus pulling on the chain 27 and opening the

chamber, thereby increasing the draft, and
consequently the heat; so that the steam-
pressure is raised. It will be noticed, there-
fore, that this structure, while being very sim-
ple and compact, provides for a very close
regulation of steain, and it will be further ob-
ser Ved that the str uctme is very simple and
inexpensive.’

It will be noticed that the diaphragm 13 is
in constant connection with the boiler- -pres-
sure and that the diaphragm 20isin connec-
tion therewith only when its controlling-valve
is operated by the movement of the ﬁlst dia-
phragm, and while the valve and the lower
chamber 11 are connected with the water of

648,173

the boiler, still it will be seen that the opet:
ation would be essentially the same, even if

1 it were connected with the steam-pressure.

IIavm(r thus described my invention, I
claim as new and desire to secure by Letters
Paternit—

1. A damper-regulator comprising two su-
perposed 1ndependent chambers arranged
base to base with diaphragnis at their outer
ends, the first chamber being in constant con-
nection with the steam-pressure and the see-
ond being adapted to conneet with the boiler-
pressure, a weighted lever to balance the pres-
sure of the upper diaphragm, a second lever
connected with the lower diaphragm and with
the damper, a valve controlling the supply
and exhaust of the lower chambe1, and an op-
erative connection between the two men-
tionedleversand the valve wherebythe move-
ment of the levers is imparted to the valve.

2. A damper-regulator comprising two in-
dependent chambers arranged one above the
other, having diaphragms at their outer ends,
a Wel"’hted leve1 fulerumed-above the upper
ehambel and operated by the diaphragm of
said chamber, a damper-lever adjacent to the
lower chamber and operated by the diaphagm
thereof, said lever being also adapted to be
connected with the damper, meansfor admit-
ting steam or other fluid to the upper cham-
ber, a slide-valve controlling the supply and
exhaustof the lower chamber, and a link-and-
lever mechanism connecting the upper and
lower levers and operating the.stem -of the
valve, substantially as described.

3. The combination with the opposed steamn
and motor chambers and their flexible dia-
phragms of the steam-weighifig lever to bal-
ance the steam-pressure in the steam-cham-
ber, the damper-lever operated by the dia-
phragm of the motor-chamber and'adapted to
connect with a damper, the slide-valve con-
trolling the inlet and exhaust to the motor-
chambel , & lever.as 40 operating the stem of
the valve, and a link connection between the
steam and damper levers and ]eve1 40, sub-
stantially as described.

4. A damper- revulatox comprising steam
and motor chambers arranged oneabove the

70

75

8o

85'

9o

95

120

105

I1IC

115

other and each.provided With flexible -dia- -

phragms, a steam-weighing lever fulerumed

on the upper chamber and: operated by the
diaphragm of said chamber, a damper-lever
fulerumed beneath the lower chamber and
operated by the diaphragm of said chamber,
aslide-valve controlling the inlet and exhaust
of the motor-chamber, and means for opening
the inlet through the valve by the rise of the
weighing-lever and for closing the inlet and

opening the exhaust of the valve by the fall

of the weighing-lever or the tilting of the
damper-lever substantially as described.

~ALBERT N. LOCKE.

Witnesses: ‘
E. B. SPENCER,
F. E. PHILLIPS.

120

125




