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To all whom it may concern:

Be it known that I, Josepe Horx, a citi-
zen of the United States, and a resident of
the city and county of Philadelphia, State
of Pennsylvania, have invented certain new
and useful Improvements in Damper-Regu-
lators, of which the following is a specifi-
cation. : .

My invention relates to improvements in
means for operating dampers for stacks or
chimneys and more particularly to improve-
ments in means for operating dampers auto-
matically by the pressure of steam in a
steam boiler, opening the damper to increase
the draft upon a lowering of the steam pres-
sure and closing it to reduce the draft when
the steam pressure has been raised to a pre-
determined point, and the object of my in-
vention is to furnish such an apparatus
which will, by its delicacy and certainty of
operating, maintain the boiler pressure at
substantially a constant point.

In the accompanying drawings forming
part of this specification and in which simi-
lar numerals of reference indicate similar
parts throughout the several views:—Figure
1, is a front elevation of my automatic
damper regulator; Fig. 2, a side elevation
of Fig. 1; Fig. 3, a plan of Fig. 1; Fig. 4, a
section of flue or chimney showing damper
and rods and levers for operating it; Fig. 5,
a central section of elevation through the
first steam cylinder, showing also, m side
elevation, part of the lever operated through
the cylinder, the standard to which one end
of this lever is pivoted, and dial and pointer.
Fig. 6, a side elevation of Fig. 5; Fig. 7, a
central sectional elevation of means for actu-
ating the lever through which one pair of
admission and exhaust valves of the damper
actuating cylinder are operated; Fig. 8, a
side elevation of Fig. 7; Figs. 9 and 10, a
front and side elevation, respectively, of
the means for actuating the lever through
which the second pair of admission and ex-
haust valves of the damper actuating cylin-
der are operated; Fig. 11, a side elevation of
the main cylinder through which the damper
is operated, the valves for controlling ad-
mission and exhaust of steam to and from
said cylinder, &c. Fig. 12, a central sec-
tional elevation through the main or damper
actuating cylinder.

1 is 2 main steam pipe which is connected
with the bottom of the first steam cylinder
2 within which is a piston 3, Fig. 5, the rod

4 of which is pivotally attached at 5 to a
lever 6 the inner end of which is pivoted at
7 to a hinged support 8. Pivoted at 9 to
lever 6 is a link 10 the other end of which is
pivoted at 11 to a lever 12 which is piv-

6¢

otally carried at 13 by a stationary support .
14, which serves, also, as a guide for the -

outer end of lever 6 in its movements. 15 is
a counterweight on the outer end of lever 12
and 16 a link the lower end of which is
pivoted to the inner end of lever 12.

The upper end of the link 16 is slotted as
shown in Figs. 1 and 7 at 17 and through
this slot passes a pin 18 which is carried by
one end of a valve operating lever 19 the

65

70

other end of which is furnished with a coun- .

terweight 20, or a spring, to normally close
the valve which carries the lever 19.

21 is a valve, shown in the drawings as
of the ordinary standard construction, which

75

carries the lever 19; this valve is placed in -

and controls the passage of steam through a
steam pipe 22, which connected with the
main steam pipe 1, to a cylinder 23 the pis-
ton 24 of which is connected, through a link

80

25, with the inner end of a lever 26 which is -

pivoted at 27 to a fixed support 28, Fig. 1,
and furnished with a counterweight 29.

30 is a link the upper end of which is
pivoted to the outer end of an operating
lever 31 of a steam valve 82 and the lower

85

of which is pivoted to the outer end of an

operating lever 33 of an exhaust valve 34
which valves are connected with the top and
bottom, respectively, of the damper operat-
ing cylinder 385.

36 is a fork or arm carried by link 80
which is engaged by lever 26; 87 a spring for
normally lifting link 80 as to close the valves
32—384. By means of a thumb nut 38 and
stem 39 the tension of spring 37 may be
regulated.

40 is a link pivoted to the inner end and
depending from lever 12. The lower end of

this link 1s slotted as shown in Figs. 1 and 10 .

at 41 and through this slot passes a pin 42
which is carried by one end of a cock operat-
ing lever 43 the other end of which is fur-
nished with a spring 44 to normally close

the valve 45 which carries the lever 43. The -

valve 45 is located on a steam pipe 47, con-
nected with the main steam pipe 1, and con-
trols flow of steam to a cylinder 48 similar
in construction, except that its position is
reversed, and operation to the cylinder 23
before referred to. The piston 49 of the
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cylinder 48 is connected through a link 50
with one end of a lever 51 which is pivoted
to a stand at 52 and which is furnished with
a counterweight 53. The lever 51 is en-
gaged by a fork or arm 54 which is carried
by a link 55 the upper end of which is
pivoted to the operating lever 56 of a valve
57 which controls exhaust of steam from up-
per end of cylinder 35 and the lower end of
which is pivoted to the operating lever 58
of a valve 59 which controls admission of
stean to the lower end of cylinder 35.

The cylinder 35 is fitted with a piston 60,
Fig. 12, and with piston rods 61 passing one
out of the top of the cylinder the other out
of the bottom. To one of the rods 61, in the
present case the upper one, is pivoted one
end of a link 62 the other end of which is
pivoted to the middle arm of a T shaped
lever 63 which is pivoted at 64. To the
other arms of this lever 63 ave pivoted, re-
spectively, the connecting links 65—66, Figs.
1, 2, 4, which are pivoted, the former, to the
top of a lever 67, Fig. 4, the latter to the
bottom of this lever which is itself fast to a
pivot 68, Tig. 4, which carries the damper
69 which is located in a chimney or flue 70.

T will now proceed to describe the opera-
tion of the device and later will describe
some of the details of construction which I
believe to be novel. In the several general
figures of the drawings the device is shown
in a neutral position. If, now, the boiler
pressure Talls, the steam pressure against the
lower end of piston 8 in the first cylinder 2,
this cylinder being connected with the boiler
by the steam main 1 as before described, is
veduced and this piston falls a very small
distance the vesult of which is that the lever
6 falls and through link 10 causes the inner
end of lever 12 to fall. Owing to the ar-
rangement of levers 6 and 12 a very small
movement of the piston 3 is greatly magni-
fied at the inner end of lever 12. As the
inner end of lever 12 falls it moves down
links 16 and 40, the slot 41 in the latter in-
operatively passing the pin 42 on the operat-
ing lever 43 of the valve 45, and the link 16
draws down the operating lever 19 of the
valve 21 opening this valve and admitting
steam through pipe 22 to the top of the pis-
ton 24 in the cylinder 23 as best shown in
Trig. 7. As the piston 24 is lowered it lowers
the inner end of the lever 26 which through
the fork or arm 386 best shown in Fig. 11,
lowers the link 80 which opens the steam
valve 32 in the top of cylinder 35 and the
exhaust valve 34 in the bottom of this cylin-
der the result being that the piston 60 of
this cylinder falls and through rod 61 and
connected parts opens the damper 69.

As the steam pressure in the boiler rises it
lifts the piston 3 in the first steam cylinder 2
and the operation isreversed. The inner end
of the lever 12 rises and lifts links 16—40;

980,783

the valve 21 is closed by the counterweight
(or spring) 20 and the lever 26 by the coun-
terweight (or spring) 29 lifting the piston
24 and through the connections previously
described (fork 86, which is lifted by spring
3T as soon as the downward pressure of link
26 is removed and link 30) the valves 32—34
are closed.

sShould the boiler pressure rise beyond a
predetermined point the piston 3 will be
lifted and will 1ift the levers 6 and 12 which
latter will 1ift links 16—40, the former of
which, owing to slot 17, will inoperatively
pass the pin 18 on the operating lever 19 of
valve 21, but the latter of which will engage
the pin 42 on the operating lever of valve 45
which will be opened admitting steam from
pipe 47 which is connected with steam main
1, to the bottom of the piston within cylinder
48. The upper end of this piston (which is
similar to the piston within cylinder 23) will
now lift the inner end of lever 51 svhich en-
gages a fork or lever 54, best shown in Fig.
11, which is carried by a link 55, which is piv-
oted to the operating levers 5658 of the
valves 57—>59 opening these valves, the lat-
ter of which is in a steam pipe 47 connected
with steam main 1 and admitting steam to
the bottom of the piston 60 in the cylinder 35
causing this piston and its rod to rise and
through link 62, lever 63, rods 65—66 and
lever 67 and pivot 68, the damper 69 to close.

Upon a falling of the boiler pressure the
action is again reversed, the lever 51 is lifted
by the counterweight 53 and the wvalves
57—59 are closed by the spring 71, Fig. 11
acting through the fork or arm 54 and the
link 35.

The steam for lifting the piston within eyl-
inder 35 is taken from the steam main 1
through a pipe @, for lowering this piston
through a pipe 72.

The exhaust from all of the cylinders is
carried to a common exhaust pipe 73. Trom
the top of cylinder 35 the exhaust passes to
pipe 73 through a pipe 74, from the bottom
of this cylinder through a pipe 75. From
cylinder 23 the exhaust passes to pipe 73
through a pipe 76; from cylinder 48 through
a pipe 77; from cylinder 2 through a pipe 78.

In the exhaust pipe 74, leading from the
top of cylinder 35, and 75, leading from the
bottom of this cylinder I place hand oper-
ated valves 79 which can be regulated to
choke the exhaust so as to prevent a too
guick movement of the piston 60 and of the
damper, which latter is sometimes a very
heavy affair with great momentum when it
starts moving. As an additional check upon
the movements of the piston I propose to fur-
nish it with springs 80, Fig. 12, which en-
gaging the piston heads upon the up and
down movements of the piston and connected
parts act as buffers to prevent a shock in case
of a too greatly accelerated movement of the 130
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piston and at the same time act after a throw | piétons arve holiow, as shown at 97 and at

of the piston to assist the next movement of
the same by their elasticity. If the damper
be thrown too rapidly it is apt to oscillate
violently and checking the exhaust from the
eylinder 35 will to a great extent, or entirely,
prevent this movement.

From Fig. 11 it will be seen that upon the
levers 26—51 are arms 81—82 which act as
indicators to show which of the cylinders
2348 may be in action, as shown in the
drawings they indicate a neutral position of
the mechanism; if the arm 81 be lowered it
shows that the cylinder 23 and connected
parts are in operation, and if the arm 82 be
lifted it indicates the same thing for cylinder
48 and connected parts.

The instrument may be set to maintain
any predetermined pressure in the boiler by
means of the device shown best in Figs. 5
and 6. 83 is a sleeve surrounding the cyl-
inder 2 and 84 a spring carrying this sleeve,
85 an arm forming part of or secured to
sleeve 83 and carrying a rack 86 which gears
with a pinion 87 carried on an arbor 88
which carries a pointer 89. 90 is a gradu-
ated dial for the pointer 89. 91 is a long
sleeve which surrounds the upper part of
cylinder 2 and which is secured thereto by
screw threads; the under part of this sleeve
bears against the top of the spring sup-
ported sleeve 83 and by setting this sleeve 91
up or down the sleeve 83, the arm 85 and
rack 86 may be set up or down to adjust the
pointer 89 in reference to the graduations on
the dial 90. The upper end of the sleeve 91,
which forms a continuation of the cylinder
9. is furnished with perforations 92 to per-
mit the escape of any steam which may leak
past the grooves or rings 93 of the piston 3.
Bearing ‘10‘111181: the top of the piston 3 and
aomnst the under side of the top of the
sleeve 91 is a spring 94 and carried by the
reduced top of the piston 8 is a nut 95 which
holds in place a packing ring 96. In order
to lift the piston 3 the steam from the steam
main 1 has to compress the spring 94 there-
fore by loosening or tightening this spring
the effective throw of the piston is made
greater or less for any given steam pressure.
The graduations on the dial 90 are made to
correspond with the boiler pressures as in-
dicated upon a steam gage, this being done
in the first place experimentally and after-
ward it is only necessary to bring the pointer
to any one of the graduations upon dial 90,
by setting the sleeve 91 up or down as may
be required, to have the apparatus operate
to open or close the damper as may be neces-
sary to maintain the boiler pressure at sub-
stantially the point indicated.

From Fig. 7, which shows the arrange-
ment of the interiorsof the cylinders 23—48
and their pistons, it will be seen how I take
care of any condensed water therein. The

the end of their stroke this hollow part con-
nects with the exhaust steam pipe through
which any water held in the hollow may es-
cape.

98, Figs. 1, 2, 3 and 11, is a yoke carried
by one of the heads of the damper actuating
cylinder 35 which forms a guide for the
piston rod 61; as shown in the drawings this
yoke is on top of the cylinder 35, the damper
being placed above the cylinder, but if it
were necessary to place the damper below
the cylinder the yoke would be secured to
the lower cylinder head as shown in dotted
lines Fig. 1.

Having thus described my invention, I
claim as new and desue to secure by Let-
ters Patent:

1. In a damper regulator, in combination,
a main steam cylinder and piston the rod of
which " is adapted to be connected to a
damper, a steam inlet and a steam exhaust
port at the top and a steam inlet and a steam
exhaust port at the bottom of said cylinder,
two port operating cylinders the piston rods
of which are adapted the one to operate
means for opening and closing one set of
steam and exhaust ports in said main cylin-
der and the other to operate means for open-
ing and closing the other set of steam and
exhaust ports in said cylinder, operative con-
nections between said steam and exhaust
ports in said main cylinder and the piston
rods of said port operating cylinders, and
means, operated by the fluctuations of the
boiler pressure, for operating the admission
valves 1n said port operating cylinders.

2. In a damper regulator, in combination,
a steam cylinder connected with the boiler, a
piston, a series of levers for multiplying the
movements of said piston, a damper, a steam
cylinder, steam inlet and exhaust valves at
the top of and steam inlet and exhaust valves
at the bottom of said cylinder, a piston with-
in said eylinder adapted to operate said
damper, links. connecting in pairs each of
said inlet and exhaust valves, a pivoted lever
connected to each of said links, pistons con-
nected with the free ends of said levers, cyl-
inders carrying said pistons, valves for con-
trolling the admission of steam to one of
ends of said cylinders, operative arms car-
ried by said valves, slotted links carried by
free end of the last multiplying lever adapt-
ed on a movement of said multiplying arm
in one direction to open the steam valve on
one cylinder and on a movement in the op-
posite direction to open the steam valve on
the other cylinder, and means for norm‘llly
closing said steam valves.

JOSEPH HORN

Witnesses: <
Grorer W. SELTZER,
Cuarres A. RurTeR.
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